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Abstract: Today the wide usage of non linear loads like variable speed drives has made power factor improvement difficult due to
the presence of harmonic currents. These harmonics cause overheating, and the amplification of these harmonics cause failure
or damage of capacitors and other system components. Thus this paper presents fuzzy controlled three level single stage PFC
AC-DC converter. This converter is used for low power applications. It has high power factor with lesser switches working at
constant duty cycle. The proposed converter has a fuzzy based controller, a modified switching scheme and a inductor and diode
bridge with dc-dc converter. Fuzzy controller allows fast responses with low output current and lower voltage ripples. This
proposed converter is stimulated in the MATLAB software and the design and performance is further studied and analyzed.
Keywords: AC-DC converter, PFC, fuzzy controller, Matlab

L. INTRODUCTION

With the continuous research and development in the field of semiconductor and power electronics, design and circuit
improvements have been made for superior performance, be it by the use of PWM, VSD etc. Inverters and converters have also
gained researchers popular interests. A 3 phase voltage source inverter gives out variable voltage and frequency to AC drives. Series
and parallel connections are important to get certain current and voltage ratings. Nowadays, multilevel inverters are used because of
its better harmonic spectrum and voltage ratings. With increasing use of electrical equipments, power converter manufacturers have
implemented a form of PFC- power factor correction according to the harmonic standards of IEC 1000-3-2. The power converters
have high power factor and low input current harmonics as its performance criteria.

The power factor correction is broadly of 2 types- Active power factor correction technique and Passive power factor correction
technique. In this paper, a fuzzy controlled three-level single stage PFC converter is proposed. The switches used in the converter
are the minimum with an integrated boost PFC converter and 3 level dc-dc converter and no additional components. The switching
scheme is modified to achieve high power factor and output voltage regulation through fuzzy controller.

1. CONVERTER TOPOLOGY
The figure below shows the three level single stage power factor correction AC-DC converter which has fuzzy controller for output
voltage regulation and fast response
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Fig 1- Fuzzy controlled 3 level single stage PFC converter
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Fig. 3.1 shows the topology of proposed converter. S1, S2, S3 and S4 are the four switches. D1, D2, D3 and D4 are the rectifying
diodes. There are six modes of operation for the converter. Mode 1 has S1, S2 on, Mode 2 has S2, S3 on, Mode 3 has S3,54 on,
Mode5 has S2 on and Mode 6 has S1, S2 on.
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Fig 2 — Switching sequence S1-S4, primary side transformer voltage and current, input inductor current, output inductor current and
voltage.

1. FUZZY LOGIC CONTROLLER
A fuzzy logic controller is used due to its better performance and faster response as compared to the controllers. Here Mamdani
style fuzzy interface system is used. Fuzzy controller can be designed easily and figures below show the structure and response of
fuzzy controller
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Fig 4- Structure of fuzzy logic controller
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Fig 5- Waveform of fuzzy

V. MATLAB RESULTS
The three-phase AC-DC converter with flying capacitor was verified with MATLAB; a commercially available software package
for power electronic simulations. The circuit is drawn using MATLAB software components. Digital values of voltage and current
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are displayed by using the display block present in the Simulink. Finally, set the run time value and run the simulation. Simulation
results can be viewed by using the scope in the Simulink library.

1) Simulation circuit of proposed converter in matlab

2) Stimulation results scope outputs

- O % | W scoped = O X = ul X

a2ola<lONS Bas a0 axid%RBas a0 axi Q%% Das-

300 i T T
2| —_—
00 4

0

50 i 50
" ’ ; 0

00 H ] ; ] i i
i]

Time offset. 0 Time offset. 0 Time offset: 0

O©IRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887
Volume 5 Issue VII, July 2017- Available at www.ijraset.com

V. CONCLUSION

Here in this paper we have proposed three level single stage PFC AC-DC converter using fuzzy controller. Matlab software is used
to experimentally verify the performance of this converter and to obtain the results. The results and graphs obtain show that the new
converter has lower current harmonics and ripples and has faster response of converter. The design aspects can still be improved as
the future scope of this project to have more efficient output performance.
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