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Abstract: This paper deals with the design of high efficient ac-dc converter with high power factor
for industrial applications. The conventional AC-DC converter has a diode rectifier followed by a
feed-forward or a fly-back converter with or without a boost cell. A generally changing dc transport
voltage implies that the converter should have fitting hold-up time when the dc transport voltage is
low or high, which, thusly, implies that the dc transport capacitors should be chosen for a few
transport voltages rather than only one. In the these converter if the voltage across the capacitor
rectifier is stable and steady irrespective of input and load fluctuation then voltage regulation can be
easily achieved hence a new topology is being proposed by modifying the conventional converter to
minimize fluctuations.

The switching on time a MOSFET will decide the voltage level of the DC bus capacitor and
depending on the DC bus capacitor voltage either both transformers can be made to transfer energy
to load (dual fly-back mode) are only transformer two alone can be made transfer energy to load.
The PID controller while sample the actual voltage and compare with set voltage to generate an
error signal which is used to modify the ON time of PWM pulse in order to maintain the output at

desired value.
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1. INTRODUCTION

Force hardware specialists have proposed numerous procedures to attempt to keep the transport
voltage to a most extreme degree of under 450V to stay away from enormous switch voltage stresses
and capacitor size. None of these procedures, nonetheless, altogether restricts the variety in the dc
transport voltage that can happen when the converter needs to work under general information line
conditions[1-2]. The exceptional element of this converter is that its dc transport voltage is
undeniably less subject to its working conditions than is the situation for most recently proposed
single-stage converters [3]. The huge decrease in dc transport voltage variety takes into account a

decrease in dc transport capacitor size as the need to fulfill hold-up time prerequisites for both low
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and high dc transport voltage is discarded. In the paper, the activity of the converter is examined
and its methods of activity are clarified and investigated.

There are two systems that help make the dc transport voltage in the
proposed converter less factor than that of recently proposed single-stage ac—dc converters. One is
the replacement of the info inductor with a fly back transformer, which acts to clip the dc transport
voltage. The second is that the info area did not depend on the lift converter, however is rather
founded on a buck-help converter working with D < 0.5 like a buck converter. Force hardware
specialists have proposed numerous procedures to attempt to keep the transport voltage to a most
extreme degree of under 450V to stay away from enormous switch voltage stresses and capacitor
size [4-6]. None of these procedures, nonetheless, altogether restricts the variety in the dc transport
voltage that can happen when the converter needs to work under general information line
conditions.

The exceptional element of this converter is that its dc transport voltage is
undeniably less subject to its working conditions than is the situation for most recently proposed
single-stage converters. The huge decrease in dc transport voltage variety takes into account a
decrease in dc transport capacitor size as the need to fulfill hold-up time prerequisites for both low
and high dc transport voltage is discarded. In the paper, the activity of the converter is examined
and its methods of activity are clarified and investigated. There are two systems that help make the
dc transport voltage in the proposed converter less factor than that of recently proposed single-stage
ac—dc converters [7]. One is the replacement of the info inductor with a fly back transformer, which
acts to clip the dc transport voltage. The second is that the info area did not depend on the lift
converter, however is rather founded on a buck-help converter working with D < 0.5 like a buck
converter. The mix of the two components decreases potential voltage variety better than only one
system without helps from anyone else [8]. Variable exchanging recurrence methods that limit the
measure of info power that is moved to the dc transport capacitor by expanding the exchanging
recurrence at diminishing burden. In this project we develop an embedded controller for inverter

using microcontroller [9].

2. PROPOSED SYSTEM

The yield voltage of the inverter is changed by differing the PWM exchanging recurrence of the
gating beats given to the force semiconductors (MOSFETSs) of the inverter. The PWM exchanging
recurrence can be changed to a limit of 10KHz. High exchanging recurrence is accomplished which
improves the exhibition by diminishing all out music contortion and exchanging misfortune. Simple
control conspire has the benefit of quick unique reaction, however endures the weaknesses of
complex hardware, restricted capacities, significant expense, low handling velocity and trouble in
circuit alteration[10].

The fast improvement in elite ease microcontrollers has supported
exploration on computerized PWM control procedure. This control plot has the benefits of basic
hardware, programming control, and adaptability in variation to different applications. This

technology offers flexibility and it provides better noise tolerance [11-12].
2.1 Block Diagram:

The block diagram of the proposed Advanced Solid State Power Converter for Industrial

Applications is shown in Fig.1.
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Figure 1. Advanced Solid State Power Converter for Industrial Applications

2.2. Modes of operation

Upper switch Sz in the proposed converter replaces the rectifier diode in the customary lift
converter. Lower switch S1 and upper switch Sz are worked with topsy-turvy correlative changing to
manage the yield voltage. A helper circuit that comprises of a capacitor Ci, an inductor Lz, two
diodes D1 and D2, and a capacitor Cz is associated on top of the output capacitor Cs to frame the yield
voltage of the converter [13]. The assistant circuit builds the yield voltage, yet in addition helps ZVS
turn-on of dynamic switches S1 and Sz in CCM.

Mode 1:

This mode starts when iL2 diminishes to nothing and D: is turned on as demonstrated in Fig. 2.

During this mode, the lower switch S1 keeps up ON state. Both information inductor current iL1and

helper inductor current iL2 courses through lower switch Si. The slant of these flows are given by

di,, V,

dt Ly
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dt - La '
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Figure 2. Model

Mode II:
This mode starts when S1 is OFF and Sz is turned ON. The gating signal for Sz is applied during
this mode, and S is turned on under ZVS conditions (Fig.3). Both iL: and iL2 are diminishing with

the incline dictated by the accompanying conditions
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Figure 3. Mode 2

Mode I11I:

For mode 3 operation (Fig 4), iL1 keeps reducing with the slope determined from Mode 2,

and iL2 increases with slope can be found by the following equation

di, (Ve -V

dt L

At the end of this mode, switch current iS2 reverses its direction of flow and conducts the main

channel of Sz
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Figure 4. Mode 3
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Mode IV:

For mode 4 operation (Fig 5), iL1& iL2 continue to flowing with the same slope determined in mode

3.
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Figure 5. Mode 4
Mode V:

For mode 5 operation (Fig 6) when S: is off and Si is turned on. The gating signal for Si is given
and S1 is turned on under ZVS conditions. Inductor currents iL1& iL2 start to increase and decrease,

respectively, with the slope determined.
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Figure 6. Mode 5

3. SIMULATION RESULTS OF PROPOSED CONVERTER
The performance of the proposed converter is simulated with help MATLAB/Simulink. Fig 7 shown

simulation model of proposed advanced converter for industrial applications.
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Figure 7. Simulation model for proposed advanced converter

Fig 8 shown the simulation result of proposed converter. It can be clearly understand the
performance of proposed converter for power factor correction.
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Figure 8. Simulation result for proposed advanced converter

4. CONCLUSIONS

In this paper, single-stage high-power factor converter is proposed and its result has
been verified and simulated with the help of MATLAB Simulink. The extraordinary element
of this converter is that its dc transport voltage variety is essentially not exactly that of other
Single-stage converters, which permits more modest measured segments to be utilized. This
is the consequence of the buck—help type input area and clasping of VC by the auxiliary
twisting of T1 to niVVo.The activity of the converter was clarified, and key trademark
conditions were determined and used to plan the converter. The achievability of the
converter—its capacity to work with an almost fixed dc transport voltage paying little heed to
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line and load conditions and its capacity to work with a great info power factor was affirmed
with results acquired from an exploratory model.

References

1. Dr. R. Sagayaraj and Dr.Nazar ali,” Intelligent Performance Analysis of Accelerated Fuzzy Controlled
DC-DC Boost Converter”, International Journal For Research In Engineering Application & Management, June
2018,Vol 04,issue 03,pp.823-828.

2. K. Vanchinathan and K. R. Valluvan, “A Metaheuristic Optimization Approach for Tuning of
Fractional-Order PID Controller for Speed Control of Sensorless BLDC Motor”, Journal of Circuits, Systems and
Computers, July 2018, Vol. 27, Issue 8, pp 1850123-1 to 1850123-19.

3. R Sagayaraj and Dr. S. Thangavel, “Implementation of Intelligent Control Strategies on Current Ripple
Reduction and Harmonic Analysis at the Converter Side of the Industrial Inverters and Tradeoff Analysis”,
Journal of Theoretical and Applied Information Technology, 2014, Vol. 65, No. 2, pp. 344 ~351.

4. Kalavalli, C., Sachinamreiss, G.N., Nazar Ali, A. “"Performance Enhancement of Boost Converter Fed
Permanent Magnet Synchronous Machine” IOP Conference Series: Materials Science and
Engineering, 2020, 937(1), 012015.

5. D.Sivamani, R.Ramkumar, A.Nazar ali,D.Shyam “Design and implementation of highly efficient UPS
charging system with single stage converter” Materials Today :Proceedings,10 October 2020.

6. K Premkumar, T Thamizhselvan, M Vishnu Priya, SB Ron Carter, LP Sivakumar, Fuzzy anti-windup pid
controlled induction motor, International Journal of Engineering and Advanced Technology, 9 (1), 2019,
184-189.

7. Udayakumar, M.D., Gowthaman, K.S., Prabhu, A. Nazar Ali, A.” HERIC Inverter- A SEPIC based
transformer-less converter design and simulation for isolated standalone PV system”IOP Conference Series:
Materials Science and Engineering, 2020, 937(1), 012031.

8.  Premkumar K., Manikandan B. (2015) Online Fuzzy Supervised Learning of Radial Basis Function Neural
Network Based Speed Controller for Brushless DC Motor. In: Kamalakannan C., Suresh L., Dash S., Panigrahi B.
(eds) Power Electronics and Renewable Energy Systems. Lecture Notes in Electrical Engineering, vol 326.
Springer, New Delhi. https://doi.org/10.1007/978-81-322-2119-7 136

9. CKalavalli, S.R.Paveethra, S.Murugesan, Dr.A.Nazar Ali, (2020), Design And Implementation Of High
Efficiency H6 PV Inverter With Dual Axis Tracking, International Journal of Scientific & Technology Research,
Vol 9,issue 02, pp.4728-31.

10. A.Nazar Ali, R. Jayabharath, and M. D. Udayakumar. "An ANFIS Based Advanced MPPT Control of a
Wind-Solar Hybrid Power Generation System." International Review on Modelling and Simulations (IREMOS) 7.4
(2014): 638-643.

11. A.T.Sankara Subramanian, P.Sabarish and A.Nazar Ali” A Power factor correction based canonical
switching cell converter for VSI fed BLDC motor by using voltage follower technique”IEEE xplore Digital
Library,2017, 1-8.

12. Shyam D, Premkumar K, Thamizhselvan T, Nazar Ali A, Vishnu Priya M “Symmetrically Modified
Laddered H-Bridge Multilevel Inverter with Reduced Configurational Parameters “International journal of

engineering and advanced technology”Vol 9, issue 1, Oct 2019.

13. K Premkumar, Prema Kandasamy, M Vishnu Priya, P Palanikumar, SB Ron Carter, Grey wolf Optimized
PID Voltage and Power Factor Controlled AC to DC System, International Journal of Engineering and
Advanced Technology, 9 (2), 2019, 5215-5220.

Publisher’s Note: ITPES stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2021 by the authors. Submitted for possible open access publication under the terms
@ ® and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).



https://www.scopus.com/authid/detail.uri?authorId=55831885400
https://www.scopus.com/authid/detail.uri?authorId=57210190938
https://www.scopus.com/authid/detail.uri?authorId=56196401100
https://doi.org/10.1007/978-81-322-2119-7_136

