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Abstract- A buck power factor correction rectifier that
substantially improves efficiency at low line of the universal
line range is introduced. The proposed rectifier’s efficiency is
further improved. Moreover, the rectifier doubles its output
voltage, which extends useable energy of the bulk capacitor
after a dropout of the line voltage. The operation and
performance of the proposed circuit was verified on a 700-W,
universal-line experimental prototype operating at 65 kHz.
The measured efficiencies at 50% load from 115 and 230 V
line are both close to 96.4%. The efficiency difference between
low line and high line is less than 0.5% at full load. A second-
stage half-bridge converter was also included to show that the
combined power stages easily meet Climate Saver Computing
Initiative Gold Standard. In this method by using fuzzy logic
control system, so improve the output voltage and also reduce
the losses. Existing methods by using only PWM methods,
PWM methods sometimes produce the noise. But Fuzzy logic
control system does not produce any noise and also PWM
methods only to operate at particular variables only. But
Fuzzy logic control system operates at all variables. So when
the fuzzy logic controls system using to improve the output
efficiency.

Keywords- buck converter, power factor correction (PFC), voltage
doubler.

1. INTRODUCTION

T Driven by economic reasons and environmental
concerns, maintaining high efficiency across the entire load
and input-voltage range of today’s power supplies is in the
forefront of performance requirements. Specifically, meeting
and exceeding U.S. Environmental Protection Agency’s
(EPA) Energy and Climate Saver Computing Initiative (CSCI)
efficiency specifications have become a standard requirement
for both multiple- and single-output offline power supplies.
Generally, the EPA and CSCIl specifications define
efficiencies at 100%, 50%, and 20% of full load with peak
efficiency at 50% load. For example, for the highest
performance tier of single-output power supplies with a 12-V
output, i.e., for the Platinum level power supplies, the required
efficiencies at 100%, 50%, and 20% load, measured at 230 V
line, are 92%, 94%, and 91%, respectively. The universal-line
at 90-264 V applications.
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Maintaining a high efficiency across the entire line
range poses a major challenge for ac/dc rectifiers that require
power factor correction (PFC). For decades, a bridge diode
rectifier followed by a boost converter has been the most
commonly used PFC circuit because of its simplicity and good
PF performance. However, a boost PFC front-end exhibits
1%-3% lower efficiency at 100 V line compared to that at 230
V line. Environmental Protection Agency’s (EPA) Energy
and Climate Saver Computing Initiative (CSCI) efficiency
specifications have become a standard requirement for both
multiple- and single-output offline power supplies. Existing
system by using rectification, buck converter, power factor
correction (PFC), voltage doublers. By using Power factor
correction equipment to improve the power factor. By using
voltage doublers circuit to doubles its output voltage. Existing
system by using PWM generator only, so PWM generator
produce noise its one of the losses.

This drop of efficiency at low line can be attributed
to an increased input current that produces higher losses in
semiconductors and input electromagnetic interference filter
components. So eliminating In this problem means by using
fuzzy logic circuit to apply the input pulse at switches. When
the fuzzy logic circuit using to improve the output voltage.
Fuzzy logic control system does not produce any noise.

1. BLOCK DIAGRAM OF FUZZY CONTROL BASED
BUCK CONVERTER

INPUT SUPPLY CONVERTER LOAD

FEED BACK

PWM GENERATOR FUZZY LOGIC CIRCUIT

Buck converter also called as step-down converter
produces a lower average output voltage then the input
voltage, it is main application is in regulated DC power supply
and DC motor speed control. Load will be a purely resistive
load. Fuzzy logic is based on natural language. Main
advantage of Fuzzy logic circuit is operate at all the single
variables, input supply given to the converter circuit and
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converter output to connected in load, at any variation of
output voltage means suddenly to sense the variation in fuzzy
logic circuit and Fuzzy output to connected in PWM
generator.

Main advantage of the Fuzzy logic circuit to maintain
the output voltage of converter maintain constant.

I11. FUZZY LOGIC CONTROLLERS
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Fuzzy logic is based on natural language. The basis
for fuzzy logic is the basis for human communication. This
observation underpins many of the other statements about
fuzzy logic. The last statement is perhaps the most important
one and deserves more discussion. Natural language, that
which is used by ordinary people on a daily basis, has been
shaped by thousands of years of human history to be
convenient and efficient. Sentences written in binary language
represent a triumph of efficient communication.

IV. CIRCUIT DIAGRAM OF FUZZY CONTROL
BASED BUCK CONVERTER

In this circuit by using C1 and C2 two capacitors,
normally capacitor is leading power factor, so improve power
factor at some level. From this circuit output voltage fully
depends on the input voltage. Implemented Fuzzy logic
control, to eliminate the voltage variation problems. By using
C1 and C2 capacitor to doubles out put voltage and to improve
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the power factor. In this method the efficiency of around
98%.The voltage across capacitors C1 and C2 so that the
voltage imbalance by the mismatched output inductor can be
completely eliminated.

V. ANALYSIS OF SIMULATION CIRCUIT
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Proposed circuit by using soft switch at (slsnd
s2)MOSFET, the MOSFET is a voltage control device and
requires only a small in put current. In this device, the control
signal is applied to a metal electrode that is separated from the
semi conductor surface by an intervening insulator.

The power MOSFET is a unipolar  device, the

power MOSFET having operating frequencies are well above
100KHZ, the power MOSFET switching timing is in order of
50-100 nanoseconds and can generate many kilowatts of
power at frequencies to 500KHZ, MOSFET is high switching
time so reduce the unbalanced level of voltage. Some
technical advantages of MOSFET is, over load and peak
current handling capability are high . its easy to parallel for
higher current, its able to operate in hazardous radiation
environment ,its fast switching speed permit much higher
switching frequencies , much better efficiency at high
frequency. Much smaller overall circuit size and weight.
The input of the MOFET is output of PWM circuit ,the
proposed circuit the out put to be sensing the fuzzy logic
circuit and fuzzy logic out put is connected to the PWM circuit
,50 output will be fully depend on the input of the circuit. In
this condition losses to be reduce from the circuit and also
improve the efficiency.

In this circuit when the switch s1 will be closed that
condition switch s2 will be open ,so input supply flow through
the diode D3,D4. In this condition diode D1 and D2 will does
not conduction. After switch S1 is open and S2 will be closed
in this condition input supply flow through the diode D1 and
D2 ,but D3 and D4 does not conduction. Switching time is
fully depends on the fuzzy control based , in the fuzzy logic
control to operate at all variables .and also in this circuit to
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using two capacitors ,so act as a voltage doublers. Its used to
produce a DC voltage equal to two times of the value of the
AC peak input voltage, so capacitor is to improve the power
factor from the circuit.

VI. RESULT AND ANALYSIS
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Inductor Voltage
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VIl. CONCULSION

In this paper, a bridgeless buck PFC rectifier that
substantially improves the efficiency at low line has been
introduced. The proposed rectifier doubles the rectifier output
voltage, which extends useable energy after a dropout of the
line voltage. Moreover, by eliminating input bridge diodes,
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efficiency is further improved. The operation and performance
of the proposed circuit was verified on a 700-W, universal-line
experimental prototype operating at 65 kHz.

In this project a new method of converter is proposed
in which the buck converter is implemented without using
bridge and also power factor correction is enhanced by using
fuzzy logic technique. By using this technique output
efficiency of the converter is increased. a hardware will be
developed with the help of above said component and a
complete project work would help to eliminate the problems.

REFERENCES

[1] Mamdani and Assilian. An experiment in linguistic
synthesis with a fuzzy logic controller. Int. J. Man-
Machine Studies.

[2] Vorpérian,( 1990) “Simplified analysis of PWM
converters using model of PWM switch—I: Continuous
conduction mode,” IEEE Trans. Aerosp. Electron.
Syst., vol. 26, no. 3, pp. 490-496, May 1990.

[3] Vorpérian, (1990) “Simplified analysis of PWM
converters using model of PWM switch. Il. Discontinuous
conduction mode,” IEEE Trans. Aerosp. Electron. Syst.,
vol. 26, no. 3, pp. 497-505, May 1990.

[4] S.H. Park, G.R. Cha, Y.C. Jung and C.Y. Won, “Design
and application for PV  generation system Using a
softswitching boost converter with SARC,” IEEE Trans.
On Industrial lectronics, vol. 57, no. 2, pp515-522,
February 2010.

[5] S.H. Park, S.R. Park, J.S. Yu, Y.C. Jung and C.Y. Won,
“Analysis and design of a soft-switching boost converter
with an HI-bridge auxiliary resonant circuit,” IEEE Trans.
on Power Electronics, vol. 25, no. 8, pp. 2142-2149,
August 2010.

[6] A. Hande, R. Bridgelall, and D. Bhatia, “Energy
Harvesting for Active RF Sensors and ID Tags”, Energy
Harvesting Technologies, Book chapter, Springer, 2008,
ISBN: 978-0-387-76463-4.

[7] L.A. Zadeh, Fuzzy Sets, Information and Control, 1965.

Page | 469

ISSN [ONLINE]: 2395-1052

B.Rajesh kumar received the Master’s degree in electrical
engineering (Power electronics and drives ) in 2013 from Prist
university, Tirchy .He is currently an Assistant Professor in
Engineering with the Faculty of Gnanamani College of
technology ,Namakkal

Mrs.M.Padmavathi received the Master’s degree in
electrical engineering (Power electronics and drives ) in 2009
from AMS Engineering College, Namakkal .she is currently
an Assistant Professor in Engineering with the Faculty of
Gnanamani College of technology ,Namakkal

His research interests include power system sta-bility,

computational intelligence, and fuzzy logic control application
to power system stabilization.

Www.ijsart.com



