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Abstract: This manuscript presents a power factor correction based only key in lone output based converter with bargain add up 
to semiconductor device. In this anticipated converter on its own exchange is second-hand to corrected record output boost 
converter has enhanced warrant reason of the system and look up purgative excellence at enter AC mains. The anticipated 
converter is analyzed on MATLAB / SIMULINK platform and results are presented in this term paper. 
Keywords:  Power factor correction, lone boost converter/ dual-boost converter, AC-DC converter, anticipated converter. 

I. INTRODUCTION 
In existing years, the necessity of pure energy is increase hurriedly and with the energy is increase hurriedly and with the excellent 
progress of electronics technologies habit of AC-DC warrant/strength converter system has been adapted to a broad array of 
application that consist of industrial residential and commercial and railway grip system, nearly all of applications such that laptops, 
desktops, SMPS &, VPSS and VFD desired DC resources. 
The global power quality principle like IEC 6000-3-2 or European line up current harmonics confines ISC 1000-3-2 and IEEE 579. 
Standard provides guidelines for nation property principle for AC-DC warrant convert less [1]-[2]. To endure the above said 
principle, the power factor correction (PFC) becomes a segregate of potential part of electronics converters.  
For power factors correction (PFC) a number of passive and in force approaches exhibit been power for linear heaps as passive 
filters are especially responsive to mutually frequency and load, therefore these filters may not react hastily if the load power factor 
issue comes to vary. 
The amplified mass, magnitude and volume are bonus drawbacks of passive PFC based converters systems. Instead of passive PFC 
we are using active PFC techniques which provide more reliable and effective liquid by providing controlled solid-state switches in 
tie with passive quantity (resistors, inductors and capacitors).  
Passive PFC circuits are heavier and larger [4]-[7]. A continues inductor current mode (CICM) operated boost converter has been 
broadly established for power factor correction (PFC).  
The boost converter is ideal among another active PFC topologies appropriate to its high power factors (HPF), high power transfer 
capability and low electromagnetic interference (EMI) fallout at high input mains consequences at effort mains, condensed THD, 
extraordinary efficiency and low price bulk of machinery[8]-[9]. 
In this manuscript a power quality increased lone input lone output boost converter with bargain mechanism is presented. The 
output of both boost converters is controlled by using MOSFET switch. This PFC convert posses a climax control feature (0.96) and 
THD in track down (source) current a reduced amount of than 8%. 

II. . CONFIGURATION OF PROPOSED CONVERTER 
This portion of paper represents the plan of the new planned converter topologies. Originated equations are offered and the value of 
components is established. The interrelated topology of the planned power factor corrected single input lone output boost convertor 
is offered shown in [10]. This DC to DC topology formerly customized into PFC based lone input lone output boost converter 
(converter I) which is given in figure 1. 
This adapted PFC based lone input lone output boost converter topology transformed into new reduced semiconductor components 
which is shown in figure 2.The converter system consists of participation enablement source diode bridge rectifier / diode link 
rectifier, two boost converter units fixed in series, two boost inductors (Lb1, Lb2), two boost diodes (Db1 , Db2), one MOSFET 
switch, two capacitors(Ca1, Ca2) and one lead(L1). 
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A. Circuit Diagram 
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Fig.1 Layout of single input single output boost converter. 

 Specification of proposed converter system 
Input voltage 175 Vac-240 Vac 
Output voltage 390 Vdc 
Lead 400W for each converter 
Switching frequency 50Hz 
Inductor ripple current 10% 
Output voltage ripple 10V 
Hold-up time 30MS at 370V  

The aim of completely machinery of the converter system. 
i.e. boost inductors(Lb1, Lb2), output capacitor(Co1) and a filter capacitor(Cf) are calculated as follows: 

A. Design of Filter Inductor (LF) 
The filter inductor (LF) rate is firm based on the maximum inductor current ripple. The equation of filter inductor is articulated as 
follows- 

݂ܮ = ଵ
%ோ௜௣௣௟௘

. ௏௔௖.௠௜௡మ

௉௢
. ቄ1− √2.	௏௔௖.௠௜௡

௏௢
ቅ.T 

Now substituting all the values in eq.1, we get  
݂ܮ = ܪߤ3116 =  ܪ3.116݉

So, due to simple availability the rate of this filter inductor is ideal from 3mH to 4mH.F 
B. Design of Boost Inductor (Lb1, Lb2) 
Value of boost inductors 

1ܾܮ = 2ܾܮ = ቈ
ܸ݅݊(ܸ݀ܿ − ܸ݅݊)
ܸܿ݀.ܿܫ∆.ݓݏ݂

቉ 

1ܾܮ = 2ܾܮ =  ܪ5.319݉
So, the value of inductors that we will use for this circuit should lie between 5mH to 6mH. 
C. Design of output Capacitor (Co1) 
The output capacitor is considered to endure hold up time and voltage ripple requirement. 
The value of capacitor is calculated as follows: 

1݋ܥ ≥
݈݀݋ℎݐ	݋2ܲ

(ܸ݀ܿଶ − ܸ݀ܿ.݉݅݊ଶ) 

1݋ܥ ≥  ܨߤ3116
So, the value of capacitor is calculated as follows 

1݋ܥ ≥
݋ܲ

 ܸܿ݀	ܸܿ݀∆݈݂݁݊݅ߨ2

Substituting all the values in above equation, we get  
1݋ܥ =  ܨߤ3266
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Therefore, the output capacitor is elected of bigger value of 3116µF but appointed to promote availability the value of output 
capacitor will be selected as 3200µF. 

III. CONTROL APPROACH 
In this manuscript, the mean current mode control proposal is used for proposed power factor corrected lone input lone output boost 
converter to complete harmonics fewer than 8%. 
The mean current mode control (MCMC) invent consists of a PI (Proportional Integral) convert controller, a PI voltage controller, 
suggestion current generation and at last the PWM generation and power MOSFET for providing switching signals. A proportional 
Integral (PI) is used for voltage source and it is preferred to control the output voltage. The source voltage (Vdel) is after that 
compared with set reference voltage (Vref). The consequential voltage fault (Vern) at the nth moment is shown in below equation. 

Ve(n) = Vref(n) − Vdc1(n) 
And hence the output of the proportional integral(PI) of a voltage controller at the nth sampling instantaneous can be shown as in 
the below equation. 

Ic(n) = Ic(n− 1) + Kp{Ve(n) − Ve(n− 1)} + Ki. Ve(n) 
When, Kp and Ki represents the integral and proportional gains of PI voltage controller. 
A Proportional Integral of current source controller is select/chosen to insist the input alternating current (AC) mains current to 
admire the input waveform of voltage which fallout in unity power factor and lesser the harmonics of current. To perquisite up the 
power factor, the current signal must be equivalent to the rectified voltage as accurately as feasible. The output of proportional 
integral (PI) voltage controller is multiplied with the sensed rectified voltage (Vref) and consequential signals forms the 
recommendation for input current as in below given equation 

Iref(n) = Ic(n) ∗ Vrec 
Vrec represents the sensed rectified voltage. 
The consequential current error Ic(n) at nth sampling instantaneous after comparing the reference current (Irec)  and that current error 
Ic(n) is shown in below equation  

Ie(n) = Iref ∗ (n) − Irec 
The output of proportional integral (PI) of current controller is at the nth sampling instantaneous is given `as 

Iavg(n) = Ic(n− 1) + Kp{Ie(n) − Ie(n− 1)} + Ki. Ie(n) 
Here, in proportional integral the KP and Ki are the proportional gain and integral of voltage controller. 
This current signal is next compared with present frequency carrier signal for solid state power MOSFET switch of the projected 
power factor corrected lone input lone output boost converter topology. 

 
Fig 2Controller of this proposed converter. 

IV. SIMULATION MODEL, RESULTS AND DISCUSSIONS 
The  modeling and simulation is designed to legalize  the design of anticipated power factor corrected single input single output 
boost converter which has better the power factor of the system and enhance power quality at contribution to AC mains. The 
anticipated power factor corrected single input single output converter is simulated on MATLAB .The model is exposed in fig 3. 
The boost converter pattern operated at high switching frequency of 50 kHz fig3  gives you an idea about the simulated presentation 
of converter. 
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.  
Fig3. Simulation model of correction of power quality of single input single output boost converter. 

This below figure  represent the simulation model of proposed converter system. This simulation made consist of control and 
scopes. Here scope 2 consist of Idc  as a voltage current ,Vdc as a output voltage, Irec as a rectifier current,  Vrec rectifier voltage, IL as 
a load current, Is as a source current, Vs as a source voltage. Scope 1 represents  the current and voltage of source side. And this 
contains the harmonics distortions less than 8%. The simulation waveforms are given as follows: 

 
 

 
 

 

Fig4:Output waveforms of simulation of single input-single output boost converter with R load 
 

 

Fig5: Simulation results of PI controller with average current mode control scheme 
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Fig6: Simulation results of input of single input single output boost converter 

V. CONCLUSIONS 
In this manuscript a energy trait better single input single output boost converter with abridged components is introduced. Mutually 
the converters having the single input .So, they are obsessed by on its own MOSFET switch. This energy caused corrected converter 
shown a better power factor of 0.96 and THD in source current is established to be not as much of as 5% consequently conflicting 
IEEE standards. 

REFERENCES 
[1] IEEE Recommended Practices and Requirements for Harmonics Control in Electric Power Systems, IEEE Std. 519, 1992 
[2] Electromagnetic Compatibility (EMC)-Part 3: Limits-Section 2: Limits for Harmonic Current Emissions (Equipment Input Current <16 A per Phase), IEC I 

000-3-2 Doc., 1995 
[3] O. Garcia, 1. A. Cobos, R. Prieto, P. Alou, and 1. Uceda, "Single-phase Power Factor Correction: A Survey," IEEE Trans. Power Electron., vol. 18, no. 3, pp. 

749-755 
[4] B. Singh, K. AI. Hadded, and A. Chandra, " A review of Active Filters for Power Quality Improvement," IEEE Trans. ind. Electron. vol. 46, pp. 960-971, Oct. 

1999. 
[5] H. Akagi, "New Trends in Active Filters for Power Conditioning," IEEE Trans. ind. Applicat., vol. 32, pp. 1312- 1322, Nov. 1996. 
[6] M. EI-Habrouk, M. K. Darwish, and P. Mehta, "Active Power Filters: A review," proc. IEEE-Elect. Power Applicant., vol. 147, pp. 493-513, Sept. 2000. 
[7] M. F. Schlecht, and B. A. Miwa, "Active Power Factor Correction for Switching Power Supplies," IEEE Trans. Power Electron., vol. 2, pp. 273-281, Oct. 1987. 
[8] R. N. D. Prado, A. R. Siedel, F. E. Bisogno, and T. B. Marchezan, "Comparison among Electronics Ballasts Topologies with High Power Factor," in Proc. 

IEEE APEC'OI, 2001, pp. 651-657. 
[9] B. Singh, B. N. Singh, A. Chandra, K. AI-Hadded, A. Pandey" and D. P. Kothari, "A Review of Single-Phase Improved Power Quality AC-DC Converters," 

IEEE Trans. ind. Electron., vol. 50, no. 5, pp. 962-981, Oct. 2003. 
[10] I.-F. Wu, and T.-H. Yu, "Unified Approach to Developing Single-Stage Power Converters," IEEE Trans. Aero. Electron. Sys., vol. 34, no. 1, Jan. 1998. 
[11] A. Pandey, B. Singh, and D. P. Kothari, "A Novel DC Bus Voltage Sensor less PFC Rectifier with Improved Voltage Dynamics," in conf. IEEE IECON'02, 

2002, vol. 1, pp. 226-228, 2002 
[12] S. Abdel-Rahman, "CCM PFC Boost Converter Design," Design Note, DN 2013-01, infineon Technologies, Vl.O, Jan. 2013. 
[13] Uijwal Kumar Kalla, Bhim Singh, and S. S. Murthy., "Enhanced Power Generation From Two-Winding Single-Phase SEIG Using LMDT-Based Decoupled 

Voltage and Frequency Control," IEEE Transactions on industrial Electronics, vo1.62, no. I I , pp.6934-6943, Nov. 2015 
[14] Uijwal Kumar Kalla, Bhim Singh, and S. S. Murthy. "Normalised adaptive linear element-based control of singlephase self excited induction generator feeding 

fluctuating loads." IET Power Electronics, vol. 7, no. 8, pp. 2151-2160, 2014. 
[15] U.iiwal Kumar Kalla, Bhim Singh, and S. S. Murthy. "Adaptive noise suppression filter based integrated voltage and frequency controller for two-winding 

single-phase self-excited induction generator." IET Renewable Power Generation, vol. 8, no. 8, pp. 827-837, 2014. 
[16] Gao, Sarsing, Gurumoorthy Bhuvaneswari, Shikaripur S. Murthy, and Ujjwal Kalla. "Efficient voltage regulation scheme for three-phase self-excited induction 

generator feeding singlephase load in remote locations." IET Renewable Power Generation. vol. 8, no. 2, 100-108, 2014 
[17] Uijwal Kumar Kalla, Bhim Singh, and S. S. Murthy., "Modified electronic load controller for constant frequency operation with voltage regulation of small 

hydro driven single-phase SElG," in IEEE Transactions on industry Applications, early Publication. 
[18] Murthy, S. S., U.iiwal Kumar Kalla, and G. Bhuvaneswari. "A novel electronic controller implementation for voltage regulation of single phase self-excited 

induction generator." In industry Applications Society Annual Meeting (IAS), 2010 IEEE, pp. 1-8., 2010 
[19] Uijwal Kumar Kalla, Bhim Singh, and S. S. Murthy , Physical Phenomena in Two Winding Single Phase Self Excited Induction Generators," in proc. of IEEE 

international Conference on Power Electronics. Drives and Energy Systems 2012, December I 6-19, 2012, Bengaluru, India, pp. 1-6, 
[20] Uijwal Kumar Kalla, Bhim Singh, S. S. Murthy, and Divya Jain, "A Study of Experimental Investigations on Two Winding Single-Phase Self Excited 

Induction Generators," 2015 IEEE IAS Joint Industrial and Commercial Power Systems / Petroleum and Chemical industry Conference (ICPSPCiC), 
Hyderabad (India), 2015 

[21] Uijwal Kumar Kalla, Bhim Singh, and S. S. Murthy, Krishan Kant, Rajasekhara Reddy Chilipi, "Adaptive harmoni cancellation scheme for voltage and 
frequency control of a single-phase two-winding SEIG," in Industry ApplicationsSociety Annual Meeting, 2015 IEEE, vol., no., pp. I -7, 18-22 Oct. 2015. 

 



 


