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Abstract: Generally our computer loads and systems are found in 

industries commercial and residential units. The nature of loads 

may destroy the line current wave forms and supply voltage wave 

forms. With these loads consisting of poor power quality and 

slow dynamic response, more total harmonic distortions. The 

voltage controller in the SMPS consist of PI controller,  with the 

effect is that it has high starting over shoot, sensitivity to control 

the gain and sluggish response to sudden change in the system to 

reduce the difficulty level here is used to non isolated bridgeless 

buck-boost single ended primary inductance converter in 

discontinuous conduction mode at input side of SMPS. With 

fractional order PID controller at PFC and continuous space 

voltage regulation. The SEPIC with FOPID controller is 

provided constant output voltage for load changing and input 

voltage varies. The output of SMPS gets different output voltages 

and it multiplies dc to dc converter maintain the single output 

voltage and varies with all other output voltages. The design in 

simulation of bridgeless converter in total harmonic reduction by 

using FOPID controller can be verified. 
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I INTRODUCTION 

There are many electronic components and devices 

are powered for their service. In this we have to use ac to dc 

rectifier in which we are using diode bridge rectifier and 

large electrolyte capacitor and inductor is used. The 

absorbing and delivering capability of changing inductor 

and capacitor will create a problem. For sudden change in 

current and voltage the capacitor and inductor values will 

produce harmonic current against the international power 

standard limit.  

Modern ac to dc converter: 

By using the modern ac to dc converter which 

improves the voltage regulation and efficiency. With the 

help of these converters it is inconvenient to power factor 

correction and harmonic current reduction at point of 

common coupling. Our electronic devices or components 

are most affected by power disturbance. To reduce the 

power quality problem we are using single and two stage 

power conversion.  

Single stage power conversion:  

            In the single stage power conversion the harmonic 

current is within the limit.  With this we have adopted 

variable output voltages.  The merits of the single stage 

power  conversion is simple and less cost. The demerits of 

conversion  are high devices stress and more requirement of 

control parameters and it has produced low dynamic 

response.  

Two stage power conversion: 

            By using two stage power conversion good 

efficiency and good regulation  and  dynamic response . It 

avoids the second harmonic component of current in single 

stage. So with that advantage we can reduce the large value 

of electronic components like inductor and capacitor. More 

number of front end converters are used to provide PFC and 

output voltage regulation.  Generally boost converter is used 

to electronic devices power supply maintenance but boost 

converters cannot be employed for voltage less than 300 

volts for input supply 230 volts ac. To operate the electronic 

devices in regular manner we use the boost converter  

Controllers: 

The voltage controllers are used in SEPIC device and 

isolated half bridge dc to dc converter. This voltage 

controllers operating at independent to each other. In this we 

can be implemented PI voltage controller. The PI controller 

is also called as a reset controller. Due to this convertor zero 

error occurs at output at load changes it can be reset easily. 

By using this PI controller type of the system increases, 

accuracy improved and final error decreases. This voltage 

controller is used to PFC and voltage regulation and THD 

within permissible limit. By using PI controller in PFC and 

THD it has to provide steady state response improved and 

error is reduced. With this PI controller the band width of 

the signal is reduced and rise time increases and system 

speed decreases and over all transient response of system is 

sluggish in nature. To improve the performance of the 

controller in this paper we have to introduce the fractional 

order PID voltage controller 

II SMPS DESIGNING AND WORKING PRINCIPLE  

          In this proposed converter it is divided mainly in to 

two parts. One is the Bridgeless front end ac to dc converter 

and another is multi output dc –dc converter. Converters are 
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operated in two modes of operation as continuous 

conduction mode and discontinuous conduction mode. By 

using the continuous conduction mode of operation it has 

required two voltages and one current measurement are 

required. So the cost of the equipment is high and design of 

controller is large. To mitigate the problem of continuous 

conduction mode we can implemented discontinuous 

conduction mode of operation principle. With the 

implementation of  DCM  of operation the converter is 

required is only one voltage measurement.  

SMPS Design: 

              The proposed system consists of four regulated dc 

output voltages at the input side two SEPIC are used with 

FOPID  voltage controller and eliminated by diode bridge 

rectifier . these two SEPICs will be divided into two groups 

as upper converter and lower converter. The positive half 

cycle the upper converter will be operated and the negative 

half cycle lower converter is operated. To operate  the 

converters 20 kHz frequency is taken as reference for both. 

In DCM mode of operation the output value of inductor is 

measurable . The input voltage and load parameters will 

vary in preferable manner to maintain the constant output 

voltage. The output voltage o(Vpfc)  in SEPIC  is sensing 

and compare with reference (vref)  from which voltage error 

is obtained. This voltage  error is again compared with 

FOPID voltage controller output is compared with PWM 

pulses by voltage comparator. It consists of two switching 

conditions. If Vcc  Is greater than St then Vcc is positive and 

upper switch Sp is turned on and another is Vcc is less than  

St  then Vcc is negative and lower switch Sn is turned on. The 

width of the PWM pulses can be varied accordingly to 

maintain the constant ouput dc voltage. The regulated Vpfc 

voltage is  maintained constant and given input to isolated 

of half bridge dc to dc converter. In this front end converter 

a multi winding high frequency transformer is used for 

isolation purpose. Generally high frequency transformer the 

conduction losses are more. To reduce the conduction losses 

the central tapped winding is used. One closed loop is 

required to maintain the secondary winding voltages  are 

constant. The highest voltage produced by HFT is taken as 

measurable value or control unit.  

 Fig:1 

Schematic diagram of fractional order PID  voltage 

controller based SMPS. 

              In dc –dc half bridge converter one FOPID voltage 

is used and compared with reference voltage(V01). The 

output of voltage controller is again fed to voltage 

comparator with reference of PWM pulses S1 and S2. In 

continuous conduction mode of operation there is dead time 

between ON and OFF switches otherwise there is 

occurrence of shoot through fault. To regulate dc output 

voltages the load changes, duty cycle and output voltage 

changes. 

Working Principle: 

  1)SEPIC operating principle: 

                  The operating principle of SEPIC is divided in to 

two cycles. The upper converter of SEPIC is operated at 

positive half cycle of input voltage and lower converter of 

SEPIC is operated at negative half cycle if input voltage. 

For one PWM switching signal the operation of SEPIC will 

be described as three modes of DCM operation. In the first 

mode of operation the switch Sp turns ON the primary 

inductance Lp1 starts storing the energy and diode dp1 

completes the current path .in second mode of operation 

switches Sp is turns OFF and diode dp2 stats conduction and 

current in the output inductor Lp2 starts decreasing to zero. 

In the last mode of operation the output inductor current 

remains zero in next input switching cycle. 

 

Fig.2 positive voltage operation of FOPID voltae controller 

 

Fig: 3 operating modes FOPID voltage controller in the 

upper convertor operation  

 

2)Isolated DC to DC half bridge convertor : 

                In the DC to DC convertor one half cycle is same 

as other half cycle so two switches are turned ON and OFF 
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regularly for one switching cycle. For one half cycle the 

upper switch s1is ON. The upper diodes ON secondary side 

D01,D03,D05,D07 starts conduction. The inductors I all 

secondary winding start storing energy. When the highest 

value of current reaches to inductor its will the turn OFF by 

switch S1.For maintain the constant output voltage all the 

filter capacitor discharges through loads .For the second half 

cycle of PWM period the lower switch is ON the upper 

switch is OFF. The secondary diodes D02,D04,D06,D08 are 

turned ON to free wheel the inductor capacity. The net 

voltage across HFT becomes zero because of secondary 

winding current is cancel to core flux 

III PLAN OF PROPOSED BRIDGELESS 

CONVERTER BASED SMPS SYSTEM 

 

The format of proposed bridgeless converter based totally 

completely SMPS is portrayed within the accompanying 

diploma. 

A. Plan of Proposed SMPS System  

The layout for the excellent half cycle worked PFC 

converter is finished best here. The terrible half of cycle 

toiled converter is imprinted likewise. The widespread 

voltage𝑉𝑎𝑐𝑎𝑣  is figured as, 

𝑉𝑎𝑐𝑎𝑣 =
𝑉𝐴𝐶2√2

𝜋
=

2√2 × 220𝑉

3.14
= 198𝑉          (1) 

 

The commitment cycle (D) of the PFC expense embellish 

converter is bestowed in light of the fact that the degree of 

its yield dc voltage to the entire of yield dc voltage and 

information voltage. 

𝐷 =
𝑉𝑃𝐹𝐶

𝑉𝑃𝐹𝐶 + 𝑉𝑎𝑐𝑎𝑣

=
300𝑉

300𝑉 + 198𝑉
= 0.6       (2) 

 

Not with standing accumulation in the insights voltage from 

170v to 270v, the yield voltage is prepared aside standard at 

300v. Thusly, the commitment cycles for supply voltages of 

170v voltage, 220v and 270v are figured as, 𝐷170𝑉 =0.66, 

𝐷220𝑉=0.6, 𝐷270𝑉=0.552 as a broadened path as issues. The 

gigantic of will cycle D of the PFC converter is taken 

obviously tons significantly under 𝐷220𝑉  for unpracticed 

manipulate during DCM assignment. Accordingly, it's far 

pondered as O.25 for the commercial business Enterprise of 

the PFC converter.   

The certainties inductor price is registered for the same 

vintage swell of 40% of facts draining trouble. 

𝐿𝑝1 =
𝐷𝑉𝑎𝑐𝑎𝑣𝑔

𝑓 × (𝑖𝑖𝑛 𝑟𝑖𝑝𝑝𝑙𝑒)

 

=
0.25 × 1.98𝑉

20𝑘𝐻𝑧 × 0.58𝐴
= 4.35𝑚𝐻                (3) 

Where, f is the changing over repeat of the PFC converter. 

The squeezing conduction parameter is given as, 

𝐾𝑎 <
1

2(
𝑉𝑃𝐹𝐶

√2𝑉𝑎𝑐
+𝑛)

2 =  
1

2(
300𝑉

311𝑉
+1)

2= 0.129      (4) 

Where, n is taken as 1 for the non-separated PFC converter. 

To innovative creations the PFC converter in DCM, the 

conduction parameter need to be taken widely a whole 

parcel significantly not as much as 𝐾𝑎 for capable control. 

Therefore, it's far settled on as 0.08 

 

𝐿𝑒𝑞=
𝑟𝑑𝑐𝑘𝑎

2𝑓
 =

281.2×0.08

2×20𝑘ℎ𝑧
=225µH                     (5) 

 

The comparable estimation of inductance of the PFC 

converter is given as, 

 𝐿𝑃2 =
𝐿𝑃1𝐿𝑒𝑞

𝐿𝑃1−𝐿𝑒𝑞
=  

4.31𝑚𝐻×225µ𝐻

4.31𝑚𝐻−225µ𝐻
= 237µ𝐻      (6) 

The determined on price of yield inductor is one hundred 

μH to assure DCM state of affairs in all strolling times of 

statistics voltages, load and institution spirit PF hobby at a 

low enter voltage.  

The middle of the road capacitor charge is foreseen as 

                 𝐶𝑃=
1

𝑊𝑃(𝐿𝑃1+𝐿𝑃2)
 

=
1

2×3.14×20000𝐻𝑍(4.3𝑚𝐻+𝑂.1𝑚𝐻)
=0.18µF           (7) 

Wherein, 𝑤𝑟  is the recurrence (𝑤𝑟 =2πfr). And 𝐹𝑟  is taken 

into consideration as 2000Hz(𝐹 > 𝐹𝑟 > 𝐹𝑙).A capacitor cost 

of 0.22μF is determined for the hardware execution.  

An L-C get out is attached on the input viewpoint to 

mitigate better call for sounds. The finest fee of the 

capacitor is as, 

𝐶𝑎𝑐 =  
𝐼𝑃𝑡𝑎𝑛Ѳ

𝜔𝑉𝑃
=  

2.25𝐴×0.017

314×311𝑉
 = 391nF        (8) 

The channel capacitor charge is picked to such a sum, to the 

point that it's far parcels eminently a mess not as much as 

𝑐𝑎𝑐 . Along these lines, a 330nF capacitor is picked in 

apparatus execution.  

 

The channel inductor 𝐿𝐴𝐶  is figured for directing over the 

top demand sounds near five kHz repeat.            

                         𝐿𝑎𝑐=
1

4𝜋 2 𝑓𝑐
2𝐶𝑑

 

        
1

4×(3.14×5×103)2×330∗10−9=3.07mH          (9) 

 

A 3.1mH inductor is decided for re-enactment and 

exploratory gadget. 

     The facts capacitors of the removed 1/2 of interface dc-

dc converter pass approximately due to the fact the yield Get 

out capacitors for the PFC converter. Along those follows, 

the arrangement of the capacitor is essential to dispose of 

the second one request symphonies feature notwithstanding 

give most extreme over the top quality to that range while 

enter voltage falls. This is greatest plausible legitimate for 

PC more one of a kind substances in disposition of Truth the 
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rating of the capacitor influences the estimations and the 

rate of the general SMPS. 

The light to determine the capacitor to lessen 2𝑛𝑑 engineer 

symphonious is as, 

                     
𝑐1

2
=

𝑐2

2
=

𝑖𝑝𝑓𝑐

2𝑤∆𝑣𝑝𝑓𝑐
 

                 
1.06

2×314×6
= 0.28𝑚𝐻                         (10) 

The preserve-up ability might be surveyed as 

 

𝑡ℎ𝑜𝑙𝑑_𝑢𝑝 = (𝑉𝑃𝐹𝐶𝑚
2 − 𝑉𝑃𝐹𝐶𝑚𝑖𝑛

2)
𝐶

2𝑃0

          (11) 

Where, 𝑡ℎ𝑜𝑙𝑑−𝑢𝑝 is the theft time of the capacitor, Po is the 

maximum yield control, VPFC m is the lowest yield voltage 

(2% swell is considered) and VPFC min is the beside the 

point voltage at which the yield voltage holds course.  

Fittingly, to preserve up 10ms preserve up time, the required 

capacitance is selected as, 

 

 

𝐶 =  
2𝑡ℎ𝑜𝑙𝑑−𝑢𝑝𝑃0

(𝑉𝑃𝐹𝐶𝑚
2 − 𝑉𝑃𝐹𝐶𝑚𝑖𝑛

2 )
=

2 × 10𝑚𝑠 × 320𝑊

(294𝑉)2 − (260𝑉)2

= 0.339𝑚𝐹                          

                                                                               (12) 

Two capacitors are related in amusement activity plan. 

Along those follows, the price of 𝑐1 =𝑐2 =0.679 mF. The 

settled on charge of the capacitors is 0.6mF every to meet 

each the times. The rely of inductance for the optional 

bending with most stunning score is avowed transforming 

into ideal here, on the equivalent time on the grounds that 

the estimation for rest of the aide windings stays square 

with. The inductance 𝐿01 is passed on as, 

𝐿01 =
𝑣01(0.5−𝐷𝑠)

𝑓𝑠∆𝑖𝑙𝑜1
= 

12𝑣(0.5−0.4)

60𝑘ℎ𝑧×0.625
= 0.032𝑚𝐻                     (13) 

  

Basically, the inductances for the opposite discretionary 

windings are figured as 9.5μH, 6.8 μH and 1.5 mH. 

 

IV FRACTIONAL ORDER PID CONTROLLER 

 

A proportional-integral-derivative or PID controller is a 

kind of feedback control loop mechanism that is widely 

used in industrial control systems. The PID controller has a 

good stability, therefore it can be applied to improve the 

performance of many control systems. In addition, it is easy 

implementing and has low cost. There are several attempts 

to enhance the classical PID controller; one of these 

attempts is the Fractional Order PID controller or (FOPID). 

The FOPID controller has five parameters instead of the 

three as in the classical PID controller. The additional two 

parameters represent the fractional orders of derivative and 

integral which give this modified controller More flexibility. 

By using the fractional order PID controller percentage of 

over shoot decreases, settling time decreases and integral of 

square error and obsulate of square are within permissible 

limit raising the transient time decreases. The Transfer 

function of Integer PID controller is given by: 

 

      𝐺𝐶(𝑠) = 𝑘𝑝 + 𝑘𝑖𝑠
−1 + 𝑘𝑑𝑠               (14) 

 

Fig.4 Block diagram of Fractional order PID Controller 

The transfer function of FOPID controller in 

continuous mode is given by:  

 

𝐺𝐶(𝑠) = 𝑘𝑝 + 𝑇𝑖𝑠
−𝜆 + 𝑇𝑑𝑠µ,(λ,µ> 0)            (15) 

 

A point to plane analysis of FOPID controller is 

shown in the fig.(6). The extension in PID give more 

flexibility  for designing the controllers and gives the 

accurate results. 

 

Fig.5 Point to plane analysis of FOPID 

Table.1 Parameters Comparison 

Parameter PI FOPID 

𝑲𝒑 0.5 0.0001 

𝑲𝒅 - 0.01 

𝑲𝒊 25 0.1 

 

V RESULTS 

In the results, the conventional PI controller and the 

proposed FOPID controller are compared  with full load and 
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load changing condition. The FOPID controller is adapted at 

voltage controller. With this FOPID Controller, the test 

results of THD is reduced and compared with PI controller. 

 

Fig.6 Input Current 

 

 

Fig.7 Harmonic order  of PI controller at full load Condition 

 

Fig.8 Harmonic order  of FOPID controller at full load 

Condition 

 

Fig.9 Harmonic order  of PI controller at  load Changing 

Condition 

 

 

Fig.10 Harmonic order  of FOPID controller at  load 

Changing Condition 

Table .2 Comparison of  THD Values for  PI and FOPID 

 

        PI    FOPID 

Full load 

condition  

3.33% 2.76% 

Load changing 

condition  

3.76% 2.84% 

Full load 

condition 170v 

4.30% 3.30% 

Full load 

condition 270v  

 

2.71% 2.08% 

  

The Input current is shown in fig.6. The  harmonic order for 

PI and FOPID controller for full load condition are shown in 

fig.7 and fig.8  The  harmonic order for PI and 

FOPID controller for load changing  condition are 

shown in fig.9 and fig.10. The comparison of   PI 

and FOPID are presented in table.2 

VI CONCLUSION 

 

A Bridgeless non isolated SEPIC based FOPID voltage 

controller has been proposed here to reduce the total 

harmonic distortion compared with conventional SEPIC 

based PI voltage controller. voltage regulation and 

efficiency are improved with this power quality 

improvement is occurred and operating satisfactorily wide 

variation of input voltage and load . 

 

REFERENCES 

 

[1] D. O. Koval and C. Carter, "Power amazing trends of PC 

loads," IEEE Trans. On Industry Applications, vol. 33, no. 

Three, pp. 613-621, May/June1997.  

[2] Abraham I. Pressman, Keith Billings and Taylor Morey, 

"Trading Power Supply Design," 1/3 ed., McGraw Hill, 

New York, 2009 

[3] B. Singh, B.N. Singh, A. Chandra, K. Al-Haddad, A. 

Pandey and D.P. Kothari, "A take a look at of unmarried-

organize more suitable energy decent AC-DC converters" 

IEEE Trans. On Industrial Electronics, vol.50, no.5, 

pp.962-981, Oct. 2003.  

[4] K. Mino, H. Matsumoto, Y. Nemoto, S. Fujita, D. 

Kawasaki, Ryuji Yamada, and N. Tawada, "A the front-

http://www.jetir.org/


© 2018 JETIR  September 2018, Volume 5, Issue 9                                www.jetir.org  (ISSN-2349-5162) 

JETIR1809805 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 31 

 

forestall converter with high immovable extraordinary and 

high adequacy," in IEEE Conf. On Energy Conversion 

Congress and Exposition (ECCE),2010, pp. 3216-3223.  

[5] Jih-Sheng Lai, D. Hurst and T. Key, "Switch-mode supply 

oversee part switch through consonant give up processes," 

in 6th Annual IEEE Proc. On Applied Power Electronics 

Conference and Exposition,APEC'ninety one, 1991, pp. 

415-422.  

[6] C. A. Gallo, F. L. Tofoli and J. A. C. Pinto, "Two-organize 

detached transfer-mode manage deliver with excessive 

effectiveness and high facts manage component," IEEE 

Trans. Ind. Choose., vol. 57, no. Eleven, pp. 3754-3766, 

Nov. 2010. 

[7] S. N. Padhy and S. Kalra, "An elite bridgeless AC-DC-DC 

control factor corrector for LED driver application," in 

Annual IEEE Conf. on India Conference (INDICON), 

2013, pp. 1-6. 

[8] Fernandez, J. Sebastian, M. M. Hernando, J. A. Martin-

Ramos and J. Corral, “Multiple output AC/DC converter 

with an internal DC UPS,” IEEE Trans. Industrial 

Electronics, vol. 53, no. 1, pp. 296-304, 2005.  

[9] S. N. Padhy and S. Kalra, “A high performance bridgeless 

AC-DC-DC power factor corrector for LED driver 

application,” in Annual IEEE Conf. on India Conference 

(INDICON), 2013, pp. 1-6.  

AUTHORS PROFILE 

Mr.  K KRISHNA SREENIVASULU is doing M.Tech 

Degree in Electrical Power Systems (EPS) from Sri Krishna 

Devaraya University college of Engineering and 

Technology, Ananthapuramu 515003,A.P, India, and His 

areas of interest are Power Systems and Power Electronics. 

 

Mr. T .Hemanth Kumar received his  

graduation from Narayana Engineering  

College  and  Masters  from  

J.N.T.University College of  Engineering, 

Anantapur. Presently working as lecturer 

in the Department of Electrical and  

Electronics  Engineering in SKU COLLEGE OF 

ENGINEERING, Anantapuramu. He has published research 

papers in 4 International conferences. He has participated 

several  workshops conducted by various engineering 

colleges at  South India. He is the life member of ISTE. His 

fields of  interest is Applications of Neural networks and 

PSO. 

 

http://www.jetir.org/

