
International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878, Volume-8 Issue-3, September 2019 

 

7507 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C5623098319/19©BEIESP 
DOI:10.35940/ijrte.C5623.098319 
Journal Website: www.ijrte.org 
 

 
Abstract: The utility of electric power plays a major role in 

economic development of a country. However, the demand for 
electrical energy goes on increasing every day. In order to meet 
out the demand for electricity, Renewable Energy Source (RES) 
has been identified as the alternate for electricity generation. 
Among the various RES, PV system has added consideration 
throughout the world due to its easy accessibility, boundless 
nature and of low maintenance cost. Since the voltage obtained 
from PV is not suitable for high power applications, a DC/DC step 
up converter is introduced. This converter should have reduced 
output voltage ripple which is an important factor that influences 
the overall performance of PV system. Hence, this work studied 
about the different topology of converter suitable for PV systems 
to have a better efficiency. 

 
Keywords : Maximum Power Point Tracker (MPPT), 

Photovoltaic cells (PV) and DC-DC converter.  

I. INTRODUCTION 

The power generation using PV has occupied a major role in 
world’s power generation, because of its advantages like 

simplicity, longer life, high mobility and absence of release of 
pollution causing products[1]. In spite of its advantages, it 
also has some disadvantages like reduced conversion 
efficiciency and dependent of climatic conditions [2]. 
Countries around the world like China, New Zealand, 
Finland, South Korea, Spain etc., are depicting more funds to 
the projects over power generation using renewable energy 
sources [3-8]. Numerous publications have been made on this 
in the recent times. Yushchenko et al. [9] has valued the 
suitability factors of a land for grid-integrated solar power 
plants and also the PV systems well suited for rural areas in 
West Africa. Aleman Nava et al.  carried out a study on 
eminence position of RES[10]. The problems and challenges 
faced in the Middle East region while implementing RES 
were estimated by Rawea & Urooj[11]. Honrubia-Escribano 
et al. [12] analysed the economical facts occurred while 
implementing PV plants.  
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However, various steps has been taken to improvise the power 
generation from PV, the power produced by it varies with the 
impacts like temperature/load [13]. Thus it various in direct 
proportionate to irradiance and in inverse proportionate to 
temperature. Hence, the I/V characteristics is normally 
governed by load conductivity [14]. In order to grab constant 
current from the cell, 
 the level conductance has to be high, If  
the conductance is vice versa, the cell performs as a constant 
voltage source. The block diagram presented in fig. 1 
represents the methodology adopted for conversion of PV 
power to domestic/Industrial utilization. 

 

 
Fig 1. Block diagram of a PV system. 

 
This work discusses about the basic details of a PV module, 

maximum power point tracking (MPPT) application and 
different converter topology applicable for the PV system. 

II. METHODOLOGY 

A. Mathematical model of PV cell 

PV cell transforms light energy into electrical using PV 
effect. Whenever a photon emits energy higher than that of a 
band gap, electrons gets emitted and process a current. 

 
PV module 

PV module is obtained by interconnecting the solar cells. 
They are arranged either in parallel or in serial pattern. 
Various PV modules with different rating are commercially 
available in market (Generally the size may vary between 60 
to 170W). 

  
Modeling of PV Array 

A PV array comprises a combination of series and parallel 
connections. Series connections results in increased voltage 
whereas the parallel connection increases the current. 
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 Solar cell is always characterized using a current source 
with an inverted diode in parallel as represented in fig. 2. It 
has its own series (RS) / parallel (RSH) resistance. Thus RS 
formulated due to the interruption occurred in the current and 
RSH is mainly because of current leakage.   

 
Fig 2. Modeling of  PV cell 

This model projected in figure 2 has greater RSH and does 
have any insignificant effect in the circuit. Hence it is 
neglected. Thus, the circuit with source (I), a diode and Rs was 
considered. Thus the output from the above model is 
calculated using conventional methods.  

However, the output of the system is has the major impact 
with the variations in the weather condition of the 
environment. Thus, a constant active tracking system is 
mandatory to achieve the maximized power from PV array. 
B. MPPT  

A solar panel may not convert all the energy from the sun 
into electrical energy. Similarly, the both the insolation and 
load conditions also affects the operating points of a 
panel[15]. Hence to enrich the productivity of the panel, a 
novel technique called MPPT is employed. 

This MPPT controls operative point of the modules 
accordingly to obtain maximum power. Thus a maximized 
output power is obtained from the panels. A current/voltage 
sensor is used at the output terminal to measure the PV output 
current and voltage. From the measured V/I, output power is 
calculated. Solar troubleshooting is the traditional method 
utilized for obtaining maximum power from PV [16, 17]. 
Then, MPPT is an alternate method implemented to obtain 
maximum power. In this topology, the MPP is detected using 
micro controller [18]. Using the detected MPP, controller 
triggers the converter switches. Thus its efficiency was 
verified by varying load impedance using duty ratio [19]. PV 
current is drastically affected with the variation in weather 
conditions. If the PV current is utilized as a reference 
variable, MPPT may be able to track an operating range of a 
PV and thus, the PV voltage is confined within 70–80% of 
Voc. Hence, voltage is chosen as a control variable for PV 
system [20].  As the regulation of voltage is carried on the 
basis of power measurement, the input and output voltages 
ratio could be approximated by changeable duty cycle 
[21,22]. Thus, to track MPP of a PV system, numerous 
optimized techniques, including ACO, ANN, curve fitting, 

DC-link capacitor droop control, FFA, FSCI, FOCV, FL- 
MPPT, GA, HC, Inc-Cond, OCC, PSO, P&O, RCC and 
sliding-mode control have been introduced.   
C. Converter Topologies 

Mainly, DC/DC converters are introduced for an effective 

utilization of PV system [24]. Switching devices like 
MOSFET/IGBT are extensively implanted in converters. 
These switches exhibits a switching frequency (fs ) greater 
than 10 kHz and a voltage about 1.2 kV. But in HV converters 
fs is restricted to 1 kHz to minimize the switching loss. Author 
of [25] achieved a high power converter (Boost) by 

implementing SiC JFET as a switch which could accomplish 
upto 300 kHz. This results in reduction of the conduction loss 
with the application of MOSFET at low Rds source [26]. 

Hence while selecting converters for PV system care must 
be taken on efficiency, cost and its ability to sustain constant 
output regardless of variations in the input. At the same time, 
voltage ripple should be minimised [27]. 

The converters like SEPIC/ buck–boost/ / Cuk exhibits 
high ripple at the output. Hoewever, they has wide range of     
flexibility over an output voltage. Similarly, buck converter 
depicts high ripple current [28].  

The features of buck / buck–boost/ boost / SEPIC and Cuk 
when implemented in PV systems is analysed in [29]. From 
this analysis, it was concluded that buckboost converter 
progresses a best performance in spite of variations in climate 
/ load, along with high ripple input current and noise 
problems. 

Progressive converters like Luo converter/ KY boost / 
quadratic (Boost) converters were also applied in PV 
applications [30]. ]. A  NOELU converter PV system using 
Inc-Cond algorithm was studied by [31]. The stability 
analysis of quadratic double converter (Boost) integrated with 
MPPT was studied in [32]. 

The advancement of buck–boost/ Cuk/ SLLC, SEPIC, and 
ULLC converters for PV application using State-space 
modeling has been investigated [33].  From the results, it was 
proven that Luo converter based models suffers higher power 
loss over the other topologies.  

Thus an analysis over highly-efficient converters for RES 
applications were done in [34]. Similarly a technical review 
over converters for PV system was made by [35].  

Author of [36] analyzed the recent technological 
developments over mult-input converters along magnetic / 
electric coupling. A three-port topology converters with 2 
inputs and 1 output was designed [37]. One input may be 
connected with solar panel and the other one with the battery. 
Similarly, the output is connected to the grid. This type of 
converters results in lower cost/ high reliability than that of 
the isolated converters. 

Author of [38] discussed about the lower output gain and 
also the shoot-through condition occurrence in VSC / CSC. 
From the analysis, it is stated that an impedance based 
converters may resolve these problems. If an equivalent 
impedance lean towards an infinity, then it is observed as a 

CSC. Similarly, it is observed as a VSI if the equivalent 
impedance is zero. 

III. ADVANCEMENT OF CONVERTERS (PV 
APPLICATIONS) 

The advancement in converter topologies which are 
suitable for PV applications is discussed below. 
A. Boost converter 

In most applications, the voltage supplied to the load 
should be greater than the PV’s output voltage.  In order to 

achieve this, an MPPT controller should be integrated with 
the boost converter. Thus, various modifications have been 

introduced in boost converter to improve its efficiency. Huber 
[39] proposed a cascade arrangement of boost converter to 
maximize the voltage gain and for ripple reduction. 
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 As an input voltage to the converter becomes low, then the 
1st stage has reduced voltage stress and may operates at high 
fs. The second stage functions with lower fs and hence the 
switching loss gets reduced. However, the drawbacks include 
more number of components, less efficiency as well as EMI 
problem. 

The performance of a 2 phase interleaved converter (step 
up) coupled under DCM was analysed [40].  

A novel 2 phase converter with IBI-LLC was proposed by 
[41]. A fixed-frequency PWM topology is tailored to optimize 
a filter size/lower circulating current/ ripple free input current. 
In this mode, resonant frequency (fr) is tuned over fs.  

Hung et al. [42] formulated a novel topology to optimize 
PV system. It also reduces output voltage ripple. The 
operation of a converter under DCM was carried out using 
PFM. Thus the PV system implemented in this system is 
assumed to have low power/ irradiance. A minimization of the 
switching frequency results in a maximization of ripple 
current. This can adjusted by adjusting the peak value of the 
inductor current. 

A cascaded connection of boost converters was studied by 
[43]. This was similar to that of two-stage approach with 
loss-free resistors. Transient stability is observed using a 
sliding mode control. An ideal reduced order sliding mode 
dynamics model is studied using non linearity characteristic 
of a PV unit and using an efficiency of a MPPT controller. 
From the analysis, it is concluded that the system was stable 
and has minimal settling time. When compared to that of the 
coupled inductor, it shows that any changes in the output 
voltage does not affect the input parameters/extracted power. 
The major disadvantages of this design is the addition of more   
control circuit. 

A combined boost/ cuk converter (self lift) with greater 
voltage gain was modeled by [44] for a VSI designed without 
transformer. This allows the converter to have direct contact 
in between a PV and the grid. The inc- cond T algorithm was 
implemented to control the duty cycle, D. 

A dual switch boost converter along with coupled inductor 
/voltage multiplier was formulated by [45]. This design 
exhibits high efficiency/ voltage gain and low voltage stress.  
Buck/Boost converter 

Compared to simple boost converters, buck–boost 
converters shown in figure 3 results in less ripple. 
Comparatively, the 2 switch buck/boost converters have 
minimized stress (both voltage/current) over the components. 

 

 
Fig 3. Buck/Boost converter. 

 
A 2 switch NI converter (buck /boost) proposed by [46] has 

added current storage in it. In this, P&O was utilized to track 
the MPP. Fro the drawbacks include more number of 
components, less efficiency as well as EMI problem.

m the experimental results, it is proven that this converter 
reveals enhanced efficiency under heavy loads. It can be 
operated as either  buck or boost depending upon the output 
voltage condition. 

 An interleaved (Buck/ Boost) converter using a coupled 
inductor was designed by [47]. This system was analysed 
using SSA technique. In this topology, the interleaved 
techniques enhances the efficiency /power density of the 
converter. Simultaneously, the damping network minimizes 
voltage stress across the switches. The inductor current 
gradient  and the capacitor voltage gradient are instigated to 
determine the ripple in the inductor current /capacitor voltage.  

The effect of source resistance over Zeta/ SEPIC/ four 
switch synchronous converters using dynamic analysis was 
studied by [48].  A FLC was implemented to acquire 
maximum power from MPPT. 

A new topology was proposed by [49] to enhance the 
efficiency of a converter by integrating a decoupling capacitor 
over a H bridge. Thus this circuit exhibits lower power 
loss/cost. 

 A scheme of 4 switch converter for PV system was 
formulated by [50]. It may operate in buck/ all three (buck 
boost /boost/buck) modes. Using SSA method, stability of 
this topology was analysed. 

The performance of buck/ boost and buck boost converter 
topologies which performs MPPT tracking using DSP 
processor was studied by [51]. It combines discrete time 
control and proportional integral (PI) compensator. From the 
results, it was proven that Inc-cond exhibits higher tracking 
efficiency irrespective of environmental changes. In this 
topology, the buck converter reveals high efficiency. 
B. Single-ended primary-inductance converter (SEPIC) 

The SEPIC depicted in figure 4 exhibits both step up/ down 
principles. 

 
Fig 4. SEPIC converter. 

A modified SEPIC with diode and capacitor is proposed 

by [52]. It reveals less ripple and hence used as a pre 
regulator. The converter operation under DCM results in 
reduced commutation losses. It also results in high efficiency 
with lower ripple current. In addition to that, the minimization 
of distortion in input current and low power factor were also 
discussed.  An open loop control was carried out to reduce the 
3rd harmonic distortion. 

Harmonic balance techniques using Fourier analysis was 
applied to the converter model to predict its withstanding 
capability during transient periods [53]. 

A new modeling practice, which splits the converter into 
two parts (resonant inverter and rectifier) at the first stage for 

analysis and was again coupled together was introduced [55]. 
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 But the major drawback was that the system was 
considered linear. 

The combination of Coupled inductor and auxiliary 
inductor may exhibit reduced ripple current. Hence, Do [54] 
formulated a modified voltage multiplier to reduce the high 

voltage stress problem of SEPIC. 
 A FLC based SEPIC converter to reduce THD level was 

formulated [56]. FLC controls a duty cycle according to 
output of P&O algorithm. Thus, triangular membership 
functions are implemented for the FLC.  
C. Fly back converter (FBC) 

The fly back converter is mainly implemented in PV 

systems where the power is very low power and is shown in 
figure 5[62]. When a converter with high gain is needed, the 
only solution is the fly back converters. While implementing 

in high power applications, the transformer results in  large air 
gap. This large air gap will reduce the low magnetizing 
inductance. This in turn results in poor energy transfer 
efficiency. [57]. 

 
Fig 5. Flyback converter. 

In this converter, possibility may arise for partial discharge 
over magnetizing inductance (transformer). So this converter 
can exhibits the characteristics of inverter. Hence its 
operation in CCM is not common [60]. A FBC which operates 
under BCM can provide high power and a large fs 
bandwidth[61]. Thus, efficiency of this converters may be 
enhanced in ZVS process [63]. Similarly, soft switching could 
be realized by clamp circuits [58].  Soft switching based dual 
FBC was proposed [59].  It reveals reduced ripple and higher 
efficiency. The ZVS is obtained using self driven synchronous 
rectifier (SR). Hence the losses are considerably reduced. 

 
Fig 6.  Efficiency of the studied converters. 

Fig. 6 shows the efficiency of the various converters. The 
graph clearly shows that the fly back converter has more 
efficiency than the others.  

IV. DESIGN OF CONTROLLERS FOR CONVERTERS 

Several researchers have contributed in evolving PI 
controllers for DC-DC converters. Ref. [62] and [63] clearly 
explained the control of BDC for HEV applications with PI 
controller which in turn minimizes the switching losses. Thus 
the closed loop control of the converter using PID controller 
results in enhanced transient performance and steady state 
performance.  

An auxiliary switch control using a lookup table based 
FPID, tuned using artificial intelligence proposed by [64] 
enhances the efficiency of a BDC. This depicts best response 
when compared with the performance of other controllers. 
The FPID controller with soft computing techniques enhances 
the flexibility and stability of converter. 

Now-a-days, the techniques based on soft computing and 
computational intelligence becomes very popular because it 
provides fast response without overshoot. At the same time, 
SCT based controller has the ability of self-tuning process and 
are adaptive to uncertain systems. It also affords a promising 
option for any industrial applications with many desirable 
features. Hence SCT based controllers such as fuzzy and 
neural controllers are implemented for the converters. 

The dynamic performance of the proposed converter by 
using fuzzy controller is better than the open loop 
performance in terms of steady state erro and t settling time. 
[65,66]. A BDC for hybrid power generators should hve  low 
component rating/ / size/ weight and / cost [67]. The fuzzy 
logic controller for a BDC can also be used to interconnect a 
storage device to RES. This controller confirms the 
continuous supply of power to the load, irrespective of the 
changes in the power generation/load.  

Therefore, the controller designed should be capable of 
enhancing the reliability and efficiency of RES. The FLC for 
hybrid system which utilizes multiple types of power sources 
such as PV, batteries and FC are found to produce accurate 
results with minimum distortion [68]. Thus the FLC with 
minimum number of membership functions and rules makes 
the design simple in both buck and boost stages.  

Hence the implementation of FLC for output voltage 
regulation of BDC becomes more popular. (Stalin et al. 
2016). A multiport converter (MPC) with optimized FLC 
results in high efficiency/ reliability. Thus, the control 
strategy based on fuzzy logic control technique avoids peak 
shoot through problem. Therefore the description of better 
linguistic rules depends only on the knowledge of the control 
expert and the conversion of these rules into fuzzy set is not 
formalized. Hence the performance of the fuzzy logic 
controller can be significantly exaggerated by the choice of 
MFs. Therefore, tuning methods are needed for the FLCs to 
acquire more accuracy. To tackle the proper selection of 
tuning techniques, neural controllers are adopted. 

Thus the model of the DC/DC converter by using neural 
network emulator also implemented. Jose Quero et al. (2002) 
proposed a NN controller to control the resonant converters. 
Thus the characteristics of a feedback control and the optimal 
trajectory control law were analyzed. Sabura Banu et al. 
(2004) used NN for the identification of power converter 
behavior and acquired exact identification using 3 layer NN 
for quasi-resonant converter with 10 neurons in both input / 
hidden layer.  
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 1 neuron in output layer. Javad Mahdavi et al. (2005) 
proposed an NN controller for the implementing sliding mode 
control using state space averaging method. Hsu et al. (2006) 
developed a new intelligent control system which comprises 
NN controller and a supervisory controller.  

 Chun Fei Hsu et al. (2006) focused the efficacy of the 
Adaptive Recurrent (AR) network implemented in a 
converter. By Lyapunov stability theorem, the control method 
was investigated and the stability of the system was 
guaranteed.  Murphey et al. (2006) presented a new fault 
detection system in electric drives using machine learning. 
Weiming Li and Xiao Hua Yu (2007) formulated a NN to 
enhance the efficiency of a converter under dynamic 
condition. 

A multi-layer feed forward NN controller can also be 
implemented for a converter. Yonis et al. (2018) presented a 
NN controller for converters. This system has the ability to 
track the output voltage accurately and ensures the stability of 
the system with faster response. Kuo Hsiang Cheng et al. 
(2007) formulated a fuzzy neural sliding mode control for 
converters.  

Xinggui Wang et al. (2008) proposed NN with traditional 
PID controller. This system exhibits good dynamic 
performance.  

Muhammad Sheraz et al. (2012) presented the neural 
network to track the maximum power from the photo voltaic 
system. Here the neural network based approach can track 
maximum power more accurately and much faster than the 
conventional methods. 

V. CONCLUSION 

This work analysed a different topology of converters 
(DC/DC) applicable for PV system. A detailed study was 
carried out to analyse the advantages and disadvantages of the 
above said converters.  From this analysis, it is observed that 
the fly back converters exhibits better results comparatively 
than the other converter topology. Hence, FBC is adapted as a 
suitable converter for PV applications. 

REFERENCES 
1. Koutroulis Eftichios, Kalaitzakis Kostas, Voulgaris Nicholas C, 

“Development of a microcontroller-based photovoltaic maximum 
power point tracking control system”, 2001, IEEE Trans Power 

Electron, 16(1),pp.46-54. 
2. KjaerSoerenBaekhoej, Pedersen John K, BlaabjergFrede, “A review of 

single –phase grid connected inverters for photovoltaic systems”, 

2005, IEEE Trans Ind Appl, 41(5),pp.1292-306. 
3. Ming Zeng, Ximei Liu, Na Li, Song Xue,         “Overall review of 

renewable energy tariff policy in China: evolution, implementation, 
problems, and countermeasures”, 2013, Renew Sustain Energy Rev, 

25,pp.260-71. 
4. ValkilaNoora. Artosaari, “Urgent need for new approach to energy 

policy: the case of Finland”, 2010, Renew Sustain Energy Rev,14, 

pp.2068-76. 
5. Stephenson Janet, Ford Rebecca, Nair Nirmal-Kumar, Watson Neville, 

Wood Alan, Miller Allan, “Smart grid research in New Zealand-A 
review from the GREEN Grid research programme”, 2018, Renew 

Sustain Energy Rev, 82,pp.1636-45. 
6. Islam M, Fartaj Amir, Ting David SK, “Current utilization and future 

prospects of emerging renewable energy applications in Canada”, 

2004, Renew Sustain Energy Rev, 8, pp. 493-519. 
7. NematollahiOmid, Kim Kyung Chun, “A feasibility study of solar 

energy in South Korea”, 2017, Renew Sustain Energy Rev, 77,pp. 

566-79. 
8. Mígueza JL, López LM, Sala JM, Porteiro J, Granada E, Morán JC, 

Juárez M, “Review of compliance with EU-2010 targets on renewable 

energy in Galicia (Spain)”, 2004, Renew Sustain Energy Rev, 10, 

pp.225-47. 
9. Yushchenko Alisa, Bono Andrea de, Chatenoux Bruno, Patel Martin 

Kumar, Ray Nicolas, “GIS-based assessment of photovoltaic (PV) and 
concentrated solar power (CSP) generation potential in West Africa”, 

2018, Renew Sustain Energy Rev, 81, pp.2088-103. 
10. Alemán-Nava Gibrán S, Casiano-Flores Victor H, Cárdenas-Chávez 

Diana L, RocíoDíaz-Chavez, ScarlatNicolae, MahlknechtJürgan, 
“Renewable energy research projects in Mexico: a review”, 2014, 

Renew Sustain Energy Rev, 32,pp.140-53. 
11. Rawea Adel Saleh, UroojShabana. Strategies, current status, 

“Problems of energy and perspective of Yemen's renewable energy 

solutions”, 2018, Renew Sustain Energy Rev, 82, pp.1655-63. 
12. Honrubia-EscribanoAndrès, Ramirez FJavier, Gómez-Lázaro Emilio, 

Garcia- Villaverde Pedro M, Ruiz-Ortega Maria J, Parra-Requena 
Gloria, “Influence of solar technology in the economic performance of 

PV power plants in Europe”, 2018, Renew Sustain Energy Rev, 

82,pp.pp:488-501. 
13. Qin Lijun, Lu Xiao, “Engineering Matlab/Simulink-Based Research 

on Maximum Power Point Tracking of Photovoltaic Generation”, 2012 

International Conference on Applied Physics and Industrial 
Engineering, Science Direct, Physics Procedia, 24, pp. 10-18. 

14. Lim Yan Hong, Hamill. Simple DC, “Maximum power  point Tracker 

for photovoltaic arrays”, 2000, Electron Letter,36(11),pp.997-9. 
15. Khouzam K, “Optimum load matching in direct-coupled photovoltaic 

power systems- applications to resistive loads”,1990, IEEE Trans 

Energy Conv, 5,pp. 265-71. 
16. SumathiVijayan, Jayapragash R, BakshiAbhinav, Akella Praveen 

Kumar, “Solar tracking methods to maximize PV system output - A 
review of the methods adopted in recent decade”, 2017,Renew Sustain 

Energy Rev, 74,pp.130-8. 
17. MousazadehHossein, KeyhaniAlireza, JavadiArzhang, MobliHossein, 

Abrinia Karen, Sharifi Ahmad, “A review of  principle and 

sun-tracking methods for maximizing solar systems output”, 2009, 

Renew Sustain Energy Rev, 13,pp.1800-18. 
18. Tariq Abu, Jamil MS, “Development of analog maximum power point 

tracker for photovoltaic panel”, 2008, Proceedings IEEE Applied 

Power Electronics Conference and Exposition(APEC);. 
19. Ortiz-Rivera EI, “Maximum power point tracking using the optimal 

duty ratio  for DC-DC converters and load matching in photovoltaic 
application”, 2008, Proceedings IEEE Applied Power Electronics 

Conference and Exposition (APEC). 
20. Brunton SL, Rowley CW, Kulkarni SR, Clarkson C, “Maximum power 

point tracking for photovoltaic optimization using ripple-based 
extremum seeking control”, 2010, IEEE Trans Power 

Electron,25(10),pp.2531-40. 
21. Ding Kun, BianXinGao, Liu HaiHao, Peng Tao, “A 

MATLAB-Simulink-based PV module model and its application 
Under conditions of nonuniform irradiance”, 2012, IEEE Trans Energy 

Convers, 27(4),pp.864-72. 
22. SundareswaranKinattingal, PeddapatiSankar, PalaniSankaran, “MPPT 

of PV systems under partial shaded conditions through a colony of  
flashing fireflies”, 2014,IEEE Trans Energy Convers, 

29(2),pp.463-72. 
23. El Khateb Ahmad H, Rahim NasrudinAbd, SelvarajJeyraj, Williams 

Barry W, “DCto-DC converter with low input current ripple for 
maximum photovoltaic power extraction”,2015,. IEEE Trans Ind 

Electron , 62(4),pp.2246-56. 
24. Anthon Alexander, Zhang Zhe, Anderson MichaelAE, “A high power 

boost converter for PV systems operating up to 300 kHz using SiC 
devices”, 2014,In: Proceedings of the IEEE International Power 

Electronics and Application Conference and Exposition, 302-307. 
25. Li W, He X, “Review of nonisolated high-step-up DC/DC converters in 

photovoltaic grid-connected applications”, 2011,IEEE Trans Ind 

Electron, 58(4),pp.1239-50. 
26. Benavides ND, Chapman PL, “Modelling the effect of voltage ripple 

on the power output of photovoltaic modules”,2008,IEEE Trans Ind 

Electron , 55(7), pp.2638-43. 
 
 
 
 
 
 



 
Performance analyses of DC- DC Converter with controller for PV Application 

 

7512 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C5623098319/19©BEIESP 
DOI:10.35940/ijrte.C5623.098319 
Journal Website: www.ijrte.org 
 

27. De Melo Priscila Facco, Gules Roger, Romaneli Eduardo felixRibeiro, 
Annunziato Rafael christiano, “A modified SEPIC converter for  

high-power-factor rectifier and universal input voltage applications”, 

2010, IEEE Trans Power Electronics, 25(2),pp.310-21. 
28. Taghvaee MH, Radzi MAM, Moosavain SM, HizamHashim, 

HamiruceMarhaban M, “A current and future study on  non-isolated 
DC-DC converters for photovoltaic applications”,2013, Renew 

Sustain Energy Rev, 17,216-27. 
29. Hwu KI, Yau YT, “Inductor-coupled KY boost converter”, 2010. IET 

Proc Power Electron,; 46(24),pp.1624-5. 
30. Kumar Rajan, Singh Bhim, “Solar photovoltaic array fed Luo 

converter based BLDC motor driven water pumping system”, 2014, 

IEEE 9th International conference on Industrial and Information 
Systems (ICIIS), 15-17,1-5. 

31. Ghamrawi A, Gaubert Jean-Paul,  “New control strategy for a quadratic 

boost converter used in solar energy system”, 2016, DrissMehti.IEEE 

International Energy Conference (ENERGYCON. 
32. Sivakumar S, JagaberSathik M, Manoj PS, Sundararajan G, “An 

assessment on performance of DC-DC converters for  renewable 
energy applications”, 2016, Renew Sustain Energy Rev, 58,1475-85. 

33. Tomaszuk A, Krupa A, “ High efficiency high step-up DC/DC 
converters-a review”, 2011,Bull Pol AcadSci-Tech Sci, 59, pp.475-83. 

34. Hossain MZ, Rahim NA, Selvaraj Jeyraj, “Recent progress and 

development on power DC-DC converter topology, control, design and 
applications: A review”, 2018. Renew Sustain Energy Rev, 

81,pp.205-30. 
35. Khosrogorji S, Ahmadian S, Torkaman H, Soori S, “Multi-input 

DC/DC converters in connection with distributed generation units - A 
review”, 2016, Renew Sustain Energy Rev; 66:pp.360-79. 

36. Zhang Neng, Sutanto Danny, MuttaqiKashem M, “A review of 

topologies of threeport DC-DC converters for the integration of  
renewable energy and energy storage system”, 2016, Renew Sustain 

Energy Rev, 56,pp.388-401. 
37. Zhang Guidong, Li Zhong, Zhang Bo, Halang Wolfgang A, “Power 

electronics converters: past, present and future”, 2018, Renew Sustain 

Energy Rev, 81, pp.2028-44. 
38. Huber L, Jovanovi MM, “A design approach for server power supplies 

for networking”, 2000, Proceedings IEEE INTELEC’00:1163-1169. 
39. Yang Fei, RuanXinbo, Wu Gang, Ye Zhihong, “Discontinuous-current 

mode operation of two-phase interleaved boost dc-dc converter with 
coupled inductor”, 2018,IEEE Trans Power Electron, 33(1), 
pp.188-98. 

40. Sun Xiaofeng, ShenYanfeng, Zhu Yune, GuoXiaoqiang, “ Interleaved 

boost integrated LLC resonant converter with fixed frequency PWM 
control for renewable energy generation applications”, 2015, IEEE 

Trans Power Electron, 30(8), pp.4312-26. 
41. Wu Hung Hsien, Wei Chia-Ling, Hsu Yu-Chen, Darling Robert B, 

“Adaptive peakinductor-current-controlled PFM boost converter with 
a near threshold startup voltage and high efficiency”, 2015, IEEE 

Trans Power Electron, 30(4),1956-65. 
42. HarounReham, AroudiAbdelali El, Cid-Pastor Angel, GaricaGermain, 

Olalla Carlos, Martinez- Salamero Luis,“Impedance matching in  

photovoltaic systems using cascaded boost converters and sliding 
mode control”, 2015, IEEE Trans Power Electron, 30(6),pp.3185-99. 

43. Pires VF, Foito Daniel, Silva Jose Fernando, “A single switch  hybrid 

DC/DC converter with extended static gain for photovoltaic 
applications”, 2017, Electr Power Syst Res,146,228-35. 

44. Liu H, Li F, Ai J. A novel high step-up dual switches converter with 
coupled inductor and voltage multiplier cell for a renewable energy 
system. IEEE Trans Power Electron 2016; 31:4974-83. 

45. Tawfique Ahmed Khandker, DattaMithun, Mohammad Nur, “A novel 

two switch non-inverting buck-boost converter based maximum power 
point tracking system”, 2013, Int J ElectrComputEng,3(4),467-77. 

46. Samavatian Vahid, Radan Ahmad, “A high efficiency Input/output 

magnetically coupled interleaved buck-boost converter with low 
internal oscillation for fuel-cell applications: CCM steady state 
analysis”, 2015, IEEE Trans Ind Electron, 62(9),5560-8. 

47. Shiau Jaw-Kuen, Lee Min-Yi, Wei Yu-Chen, Chen Bo-Chih, “ Circuit 

simulation for  solar power maximum power point tracking with 
different buck-boost converter topologies”, 2014,Energies, 7,5027-46. 

48. Liao Jintao, Su Jianhui, Chang Liuchen, “ A single-phase 
transformer-less inverter  with active decoupling”, 2014, IEEE 5th 

Interationa Symposium on power electronics for distributed generation 
systems, 1-6. 

49. Chen Cheng Wei, Chen Kun-Hung,  ChenYaow Ming, “Modeling and 

controller design of an autonomous PV module for DMPPT PV 
systems”, 2014,IEEE Trans PowerElectron, 29(9),4723-32. 

50. KircioğluOnur, Ünlu Murat, CamurSabri, “Modeling and analysis of 

DC-DC SEPIC Converter with coupled Inductor”, 2016, In, 

Proceedings International Symposium on Industrial Electronics. 
51. Bianchin Carlos Gabriel, Gules Roger, Badin Alceu Andre, Romaneli 

Eduardo Felix Ribeiro,“High-power-factor rectifier using  the 
modified SEPIC converter operating in discontinuous conduction 
mode”, 2015, IEEE Trans Power Electron  30(8),4349-64. 

52. Taiwo AS, Oricha JY, “Modeling,Steady-state Analysis of a SEPIC 
DC-DC converter based on switching Function and harmonic balance 
technique”, 2014,J Power Energy Eng,2,704-11. 

53. Hu Jingying, Sagneri Anthony D, Rivas Juan M, Han Yehui, Davis 
Seth M, Perreault David J, “High frequency resonant SEPIC converter 

with wide input and output voltage ranges”, 2012, IEEE Trans Power 

Electron, 27(1),189-200. 
54. Do Hyun-Lark, “Soft-switching SEPIC converter  with ripple-free 

input current”, 2012, IEEE Trans Power Electron,27(6),2879-87. 
55. El Khateb Ahmad H, Rahim NasrudinAbd, SelvarajJeyraj, Williams 

Barry W, “Fuzzy-logic-controller based SEPIC converter for maximum 
power point tracking”, 2014,IEEE Trans Ind Electron,50(4),2349-58. 

56. Zare Mohammad Hadi, Mohamadian  Mustafa, Beiranvand Reza, “A 

single-phase grid connected photovoltaic inverter based on a 
three-switch three-port flyback  with series power decoupling circuit”, 

2017,IEEE Trans Ind Electron, 64(3):2062-71. 
57. Achille Emmanuel, Martiré Thierry, Glaize Christian, Joubert Charles, 

“Optimized DC-AC boost converters for modular  photovolt  aic 
grid-connected generators”, 2004,Proc IEEE ISIE:1005-10. 

58. Shimizu Toshihisa, Wada Keiji, Nakamura Naoki,“A flyback-type 
single phase utility interactive inverter with low-frequency ripple 
current  reduction on the DC input for an AC photovoltaic module 
system”, IEEE  33rd Annual Power Electronics Specialist conference, 

3. p. 1483-1488. 
59. Kyritsis ACh, Tatakis EC, Papanikolaou  NP, 
60. “ Optimum design of the current-source flyback inverter for 

decentralized grid-connected photovoltaic systems”, 2008,IEEE Trans 

Energy Convers, 23(1),281-93. 
61. GaoMingzhi, Chen Min, Mo Qiong, QianZhaoming, LuoYuhao, “ 

Research onoutput current of interleaved-flyback in boundary 
conduction mode for photovoltaicAC module application”,  2011,In, 

Proceedings IEEE Energy Conversion Congressand Exposition. 
62. Sukesh Nikhil, Pahlevaninezhad Majid, Jain Praveen K, “  Analysis 

and  implementation of a single-stage flyback PV microinverter with 
soft switching”, 2014,IEEE Trans Ind Electron, 61(4),1819-33. 

63. Jaya Aniruddha Mane & A. M. Jain, “Design modelling and control of 

bidirectional DC-DC converter”, 2015, IEEE Conference on Emerging 

Research in Electronics, Computer Science and Technology, India, 
pp.294-297. 

64. D’Antona, Gabriele, Roberto Faranda, Hossein Hafezi, and Marco 
Bugliesi,“Experiment on bidirectional single phase converter applying 

model predictive current controller”, 2016,Energies 9, no. 4: 233. 
65. K.Giridharan , A.Karthikeyan , “Fractional Order PID Controller 

Based Bidirectional Dc/Dc Converter International Journal of 
Innovative Research in Science, Engineering and Technology”, 

2014,Volume 3, Special Issue 3, March  
66. Priyanka Sharma & Silki Baghla, “Performance of hybrid fuzzy and 

fuzzy self-tuning PID controller for any order transfer function”, 2014, 

International Journal of Advanced Research in Computer Science and 
Software Engineering vol. 4no. 1, pp. 360-366. 

67. Saranya Sasi & Veena Wilson,“Single-phase high gain DC/DC 
converter with multiplier cell for lighting applications using fuzzy 
controller”, 2015, IEEE Conference on Green Engineering and 

Technologies, India, pp.1-6. 
68. Deshmukh, Sonali M., and R. A. Metri, “Two stage bidirectional 

DC-DC converter for battery hybrid power generators”. 
69. Ramya, K. C., and V. Jegathesan, “ Comparison of pi and pid 

controlled bidirectional dc-dc converter systems”, 201),International 
Journal of Power Electronics and Drive Systems 7, no. 1: 56. 

 
 
 
 
 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878, Volume-8 Issue-3, September 2019 

 

7513 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C5623098319/19©BEIESP 
DOI:10.35940/ijrte.C5623.098319 
Journal Website: www.ijrte.org 
 

70. B.Stalin,T.S.Sivakumaran,“Performance evaluation of bidirectional 

soft switching converter with implementation of pi and fuzzy logic 
controllers”, 2016,International Journal of Advanced Engineering 

Technology. 
71. Jose M. Quero, Juan M. Carrasco and Leopoldo G. Franquelo, 

“Implementation of a neural controller for the series resonant 

converter”, 2002 , IEEE Transactions Industrial Electronics 49(3), 

628-639 
72. Sabura Banu. U, Uma. G and Panneerselvam. M. A, “Artificial 

controlled neural network emulator for quasi resonant converter”, 

2004,IEEE International Workshop on Electronic Design, Test and 
Applications, 1-5. 

73. Javad Mahdavi, Mohammad R. Nasiri, Ali Agah and Ali Emadi, 
“Application of neural networks and state space averaging to DC/DC                  

PWM converters in sliding mode operation”,  2005, IEEE Transactions 

on Mechatronics 10(1), 60-67.  
74. Hsu. C. F., Lin. C. M., and Cheng. K. H.,“Supervisory intelligent 

control system design for forward DC–DC converters”, 2006, IEEE 

Proceedings on Electric Power Applications 153(5), 691-701 
75. Chun Fei Hsu, Tsu Tian Lee, Yao Wei Wen and Fu Shan Ding, 

“Intelligent control for DC-DC power converter with recurrent fuzzy 
neural network approach”,2006, IEEE International Conference on 

Fuzzy Systems, Reno, Nevada, USA 457-462. 
76. Kuo Hsiang Cheng, Chun Fei Hsu and Chih Min Lin, “Fuzzy neural 

sliding mode control for DC-DC converters using asymmetric gaussian 
membership functions”, 2007, IEEE Transactions on Industrial 

Electronics 54(3),1528-1536. 
77. Xinggui Wang, Bing Xu and Lei Ding, “Simulation study on a single 

neuron PID control system of DC-DC converters”, 2008,IEEE 
Workshop on Power Electronics and Intelligent Transportation 
System, 127-130. 

78. Muhammad Sheraz and Mohammed A. Abido, “An efficient MPPT 

controller using differential evolution and neural network”, 2012, 

IEEE Conference on Power and Energy, Malaysia,378-383. 
79. Buswig, Yonis M., Al-Khalid bin Hj Othman, Norhuzaimin bin Julai, 

Sim Sy Yi, W. M. Utomo, and A. J. M. S. Lim, “Implementation of 

Artificial Neural Network Controller for Double-input Boost 
Converter”, 2018, Indonesian Journal of Electrical Engineering and 
Computer Science 11, no. 2: 784-790. 

AUTHORS PROFILE 

R Padmavathi working in Rajalakshmi Engineering 
College in  the Electrical and Electronics 
Engineering  department with 12 years teaching 
experience. She has published papers in International 
conference and few journal papers .Her  area of interest 

is power electronics and drives. 
  
Dr. R Kalaivani is a Professor in the department of 
Electrical & Electronics Engineering having more than 18 
years of eminent experience. She has several journal 
publications to her credit. She has authored textbooks on 
power systems. Her area of specialization is Power                            

Systems.  
 

 
 
 
 
 
 


