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Abstract - A PV based modified SEPIC converter for microgrid applications is developed to increase the reliability and 

to reduce the operating cost of Electric vehicle. In the modern area, people are facing problems like pollution and outage 

of fossil fuels which may become reason for the human destruction. PV modified based SEPIC Converter fed Electric 

vehicle can run without use of any Charging stations. Here the number of PV Arrays used can also be reduced by using 

SEPIC Converter, and the voltage can be boosted. SEPIC converter is placed in between PV array and Battery of Electric 

vehicle. Use of (VSI) Voltage Source Inverter helps and it to vary the speed of Electric vehicle smoothly in steps. The 

proposed converter is able to attain a higher voltage gain in comparison with similar previous transformer-less DC–DC 

converters. Also, the proposed converter presents low-voltage stress across the switch and output diode. The proposed 

converter is controlled through a single switch and there is no limitation for a range of duty ratios. The voltage gain 

analysis of the proposed converter is done in continuous conduction mode and discontinuous conduction mode, also 

comparative analysis is done with the existing topologies with similar features. BLDC motors are known for their high 

performance, and long lifespan. minimize the cost of PV system-wide power generation while also improving the system's 

performance. All the simulation work is done in MATLAB. 

 

Index Terms - Modified SEPIC Converter (MSC), DC-DC Converter, PV system, BLDC Motor. 

_____________________________________________________________________________________ 

I. INTRODUCTION  

In the last decade, because of environmental difficulties and deficiency of traditional fossil fuels such as oil and coal, 

renewable energy sources (RESs) often called alternative energy such as fuel cells, wind energy, photovoltaic (PV), and 

energy storage systems (ESSs) have been more preferable [1]. Nevertheless, due to the intermittent feature of RES, they 

are not able to generate the desired level of the output voltage. For instance, the PV modules generate a variable and low 

voltage (about 20–45 V), which is not enough for high-voltage applications such as DC microgrids, DC home appliances, 

and grid-connected AC utilities [2]. Also, the high voltage needed in electric vehicles cannot be supplied by 

supercapacitors, fuel cells, and batteries directly [3]. Thereupon, power electronics high-voltage step-up DC–DC 

converters have an essential duty in new energy resources systems [3, 4]. Fig. 1 shows the vital role of DC–DC converters 
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with parallel or series connections to convert low voltage (12–36 V) generated by RES to high voltage (400–800 V) for 

DC microgrid applications.  

Fig.1 Block diagram of MSC Converter. 

 

In the recent years, the global warming has increased the awareness on the reduction of carbon dioxide (CO2) emission 

from the transportation vehicles, which has a strong impact on the global warming. The emissions of CO2 are mainly due 

to the usage of internal combustion (IC) engines in the transportation vehicle. SEPIC is a DC to DC converter and is 

capable of operating in either step up or step down mode and widely used in battery operated equipment by varying duty 

cycle of gate signal of MOSFET. Nonconventional energy sources are biomass, tidal, and geothermal energy sources that 

exist in nature in particular regional sectors. But solar and wind energies are abundant in nature and available in all regional 

sectors. Especially, solar and wind energy sources give maximum efficiency and reliability when compared with other 

nonconventional energy sources. Moreover, the upcoming research focuses on these two renewable energy sectors 

integrated to the AC and DC grids Traditional pulse-width modulation DC–DC boost, CUK, ZETA, buck–boost, and 

single-ended primary-inductor capacitor (SEPIC) converters have been widely used for high-power applications [5]. Each 

structure has its pros and cons, and must be chosen according to its requirements and applications. However, in very-high-

voltage applications, conventional step-up converters must operate with their maximum duty cycle value, which causes 

efficiency reduction and operation malfunction [6]. As a result, the highest boost factor in these converters cannot exceed 

4–5 in practice [7]. In recent years, improved step-up DC–DC converters with higher boost ability have been proposed. 

A high-frequency transformer has been utilised in isolated DC–DC converters to attain high-voltage gain by controlling 

its turn's ratio [8–10].Nonetheless, high-voltage stress across the secondary side, ripple input current, large size, and 

leakage current of the transformer are the main disadvantages of isolated DC–DC converters [11–15]. Using multi-stages 

[12], multi-cells [13], switched inductors cells, and switched capacitors cells [14–18] in the conventional structures are 

the most popular techniques for voltage gain lifting in non-isolated DC–DC converters. However, in all these voltage 

boosting techniques, additional components must be added to attain the desired voltage, which increases circuit 

complexity, volume, and cost of the converters In [19], a high-gain quadratic buck–boost converter has been proposed by 

a combination of buck, boost, and buck–boost structures with single switch control. Also, anew quadratic boost converter 

based on stackable switching stages has been presented in [15] to obtain high-voltage gain with a small duty ratio. It 

utilises a simple single switch configuration and provides low-voltage stress across capacitors. Although additional 

components are required in a modular extension of this structure to attain arbitrary gain, which increases the cost and size 

of the converter. 
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PROPOSED SYSTEM: 

The proposed system presented in this paper is a modeling of PV based modified sepic converter for microgrid 

applications The modified Sepic converter is a DC-DC converter topology that combines the advantages of the Sepic 

converter and the Buck-Boost converter. The modified Sepic converter topology consists of a boost stage integrated with 

conventional converter and a switch (MOSFET) that controls the output voltage. The converter operates in continuous 

conduction mode (CCM) and and discontinuous conduction mode. 

The modelling of the comprises of a single-ended primary-inductor capacitor (SEPIC) converter along with a 

boosting module to obtain a high-voltage gain. It has all advantages of the SEPIC converter such as continuous input 

current, which makes it applicable for renewable energy sources such as photovoltaic systems. The proposed converter is 

able to attain a higher voltage gain in comparison with similar previous transformer-less DC–DC converters. The proposed 

converter presents low-voltage stress across the switch and output diode. The proposed converter is controlled through a 

single power electronic switch and there is no limitation for a range of duty ratios. The voltage in controlled through a PI 

controller module. VSI converter are used to couple the dc link voltage to BLDC motor. 

The selection of a suitable maximum power point tracking (MPPT), keeping because of its design complexity for 

a particular PV system is considered one of the imperative factors. Otherwise, the maximum solar energy will not be 

harvested by the PV system. Additionally, no. of required sensors, tracking speed, accuracy, efficiency, cost, dynamic 

response etc. factors are also considered for the selection of suitable MPPT techniques for a particular application and 

converter configuration. The conventional MPPT technique (perturbation and observation, hill climbing, and incremental 

conductance) is not able to track the global MPP under continuous changing solar irradiance and partial shading 

conditions, which reduces overall system efficiency and increases power losses. There are numerous MPPT techniques 

that have been discussed in the literature, which can be applied to uniform and non-uniform solar irradiation conditions. 

Objective:  

• To improve the voltage gain of DC-DC converter using appropriate modeling of single-ended primary-inductor 

capacitor (SEPIC) topology. 

• To utilize PV and extract maximum power through PI, MPPT & PI based MPPT. 

• To improve performance efficiency of BLDC motor fed EV.  

II. LITERATURE SURVEY 

Selvi Arumugam et.al., enhance the power transformation stage’s power transfer capabilities and efficiency, improved 

three-port two step-up single-ended primary-inductor converters (SEPIC) converter fed (Photovoltaic) PV- Hybrid 

Electric Vehicle was proposed. the proposed converter accepts a wider range of input voltages. The proposed three-port 

converter uses a multiple-winding high-frequency transformer (HFT) to integrate the dual sources and provide greater 

voltage gain with lesser elements. Furthermore, by predicting the drive torque need, the power management algorithm 

(PMA) included with the proposed PV-hybrid electric vehicle (HEV) minimizes the drive motor’s power consumption. 

An experimental model with a power output of 6kW and a voltage range of 12 to 600 volts has been created and tested. 

the designed model has 94.11% efficiency. the proposed converter is effective in enhancing a higher range of input 

voltages. the main advantage of proposed converter circuit is that it has a greater gain for a given duty cycle. In future 

scope, this topology can also be applied in the various applications which require reduced losses, high power density, and 

low weight and volume. 
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Selvarani Natchimuthu et.al., has presents a high gain modified three-port dual boost single-ended primary-inductor 

converter (SEPIC) converter operated hybrid photovoltaic (PV)/battery electric vehicle to improve the power transfer 

capability and efficiency of the power conversion stage. The proposed three-port dual boost high gain SEPIC converter 

accepts wide voltage range of input then the conventional single stage SEPIC converter. the performance of the proposed 

modified SEPIC converter in boosting the wide range of input voltage. A 6 kW, 12 to 600 V of experimental model has 

been developed and tested. The SEPIC converter with high frequency transformer offers the isolation between the driving 

unit and PV power generation system. In addition to this, it provides dual stages of boosting for the output voltage of PV 

and helps to increase the boosting gain of the conventional SEPIC converter. The power circuit with high frequency 

transformer and voltage doubler rectifier offers the static gain, which is twice the gain of conventional SEPIC converter. 

The efficiency of the proposed SEPIC converter is observed as 94.11%. 

P. Bhavana et.al., has presented the non-availability of fossil fuels and the shortcomings of nonconventional energy 

sources taking place in the environment lead the research and development towards alternative and clean energy sources 

such as renewable energy sources. Renewable or nonconventional energy resources are being used to meet ever-increasing 

energy demand. The photo voltaic (PV) energy is the right choice of renewable energy for small voltage DC distribution 

systems, due to their advantages. But this energy source can produce low output power at the utility grid. Hence, to step 

up this low input voltage to high value for a range of high-voltage applications, DC-DC converters are integrated to the 

DC microgrids by means of PV system.The present work elaborates the modified SEPIC converter (MSC) designed based 

on the traditional SEPIC with a boost-up module. In comparison with conventional or traditional SEPIC converter, the 

proposed MSC produces high voltage gain and continuous current to the DC microgrids. Furthermore, MSC is operated 

with only one controlled switch. The proposed converter design improves the efficiency, output voltage, and continuous 

output current of the DC microgrids. The advantages of using MSC topology are addressed. PV system with an MSC 

configuration continuously generates output current without producing any ripples. This configuration gives the output 

voltage with high gain, delivers the required amount of power supply demanded by the DC loads, and achieves a reliable 

power supply to the DC loads by using the integration of an MSC-based PV system. this topology which is well suited 

for domestic applications. Nowadays, most of the houses are equipped with DC LED lamps, BLDC motor-based ceiling 

fans, etc. 

Aravindha Shilpa.K & Swaroopa.K: has developed a PV based SEPIC Converter fed Electric vehicle (EV) model is 

created to increase the reliability and to reduce the operating cost of Electric vehicle. Electrification will help reduce 

vehicular emissions and the usage of any non- renewable Resources. PV based SEPIC Converter fed Electric vehicle can 

run without use of any Charging stations and also with a very less amount of cost because the combination of PV array 

with SEPIC Converter reduces the cost. Here the Number of PV Arrays used can also be reduced by using SEPIC 

Converter, the voltage can be boosted. SEPIC converter is placed in between PV array and Battery of Electric vehicle. 

Use of (VSI) Voltage Source Inverter helps to vary the speed of Electric vehicle smoothly in steps. which includes a 

SEPIC converter, is designed to increase power flow from solar PV systems. When and if power is not needed to load, 

the grid is connected via a DC bus to supply the power generated by PV. 

 

Ioana-Monica Pop-Calimanu & Sorin Popescu and Dan Lascu: has presented a new hybrid SEPIC dc-dc converter 

with coupled inductors suitable for photovoltaic applications is presented. a static conversion ratio calculation based on 

which the semiconductor voltage and current stresses are evaluated, leading to the continuous conduction mode (CCM) 

operation conditions. Finally, an application of the new hybrid converter will consist of a complete solar energy conversion 

system using a photovoltaic panel. The maximum power point tracking (MPPT) algorithm will be elaborated. As a result, 

the new topology is suitable in applications where an output voltage much higher than the input voltage is needed. 
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III. PROPOSED CONVERTER TOPOLOGY 

 

Fig:3: Circuit Diagram for Proposed Modified Sepic Converter. 

 

The circuit configuration of the introduced non-isolated modified SEPIC DC–DC converter. Like a traditional 

SEPIC converter, the proposed structure includes one input inductor (LX), one shared ground switch (S), one middle 

capacitor (C2), one middle inductor (LY), one output diode (D0), and one output capacitor (C0). In addition, a voltage-

boosting module is embedded between an input inductor and a switch. The boosting module consists of one inductor (LY), 

one capacitor (C1), and two diodes (D1, D2). To achieve high voltage boost ability, one diode (D3) and one capacitor (C3) 

are added in the middle part of the circuit. In other words, the input and output ports of the circuit are connected by an 

impedance source network. This structure brings many attractive advantages such as continuous input current, simple 

control circuit, high voltage boost ability, wide duty cycle control range, low switching power losses, and maximal usage 

of the input DC source. 

Modes of operation of the proposed converter 

MODE I [t0 to t1]:  

 

Fig:4: Circuit diagram for MSC converter mode I. 

The power circuitry of the proposed converter in mode I is shown in Fig. 1. In mode I, the single switch S operates in 

conducting mode, and diode D2 is turned ON by input supply, whereas, diodes D1, D3, and D0 are reverse-biased by 

capacitors C1, C3, and C0, respectively. Input inductor LX is charged by input source (Vin) with the current path of Vin − 

LX − D2 − S − Vin. The inductor LY of the voltage-boosting module is energised by capacitor C1 with the current path of 

C1 − LY − S − C1. Similarly, inductor LZ is magnetised through the current path as LZ − C2 − S − C3 − LZ. However, the 

load is powered by capacitor C0, which is isolated from the input source. In this state, currents of inductors increase with 

a positive current. 
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MODE II [t1 to t2]:  

 

 

Fig:5: Circuit diagram for MSC converter mode II 

 

The power circuitry of the proposed converter in mode II is shown in Fig. 1. In mode II, switch S is turned OFF and diode 

D2 is reverse biased by capacitor C1. Input inductor LX transfers its stored energy to capacitor C1 with the current path Vin 

− LX − D1 − C1 − Vin. Capacitor C2 is charged by inductor LY through the path C1 − LY − C2 − D0 − C0 − C1. At the same 

instant, stored energy in inductor LZ is transferred to capacitor C3 and load through the path C3 − LZ − D0 − V0 − C3. In 

this mode, inductors currents are decreased with a negative. According to Fig. 1 and by applying Kirchhoff's Voltage Law 

(KVL), circuit expressions can be derived as, 

𝐿𝑋
𝑑𝑖𝐿𝑋

dt
dt =  𝑉𝑖𝑛 −  𝑉𝐶1      (1) 

𝐿𝑌

𝑑𝑖𝐿𝑌

dt 
 =  𝑉𝐶1 − 𝑉𝐶3  =  𝑉𝐶1 + 𝑉𝐶2 − 𝑉𝐶0 

𝐿𝑌

𝑑𝑖𝐿𝑌

dt 
+ 𝐿𝑍

𝑑𝑖𝐿𝑍

dt
 =  𝑉𝐶1 − 𝑉𝐶0 

𝐿𝑍
𝑑𝑖𝐿𝑍

dt
 = 𝑉𝐶3 − 𝑉𝐶0                                                                 (2) 

𝐶1

d𝑉𝐶1

dt
 =  − 𝑖𝐿𝑋 

𝐶2

d𝑉𝐶2

dt
 =  − 𝑖𝐿𝑌 
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𝐶3

d𝑉𝐶3

dt
 =  − 𝑖𝐿𝑌 

𝐶0
d𝑉𝐶0

dt
 =  𝑖𝐿𝑍  −

𝑉0

R
         (3) 

IV. ANALYSIS OF THE PROPOSED CONVERTER 

For the analysis of the proposed converter under ideal conditions, it is assumed that the converter system is 

lossless. The losses of the power diodes, switch, inductors, and source are to be neglected. Moreover, the voltage ripple 

across each capacitor is small and neglected. According to the inductor voltage second balance law for inductors LX, LY, 

and LZ, the ideal voltage expression across the capacitors C1, C2, C3, and C0 is derived with respect to the input voltage 

(Vin) and duty ratio (k) as, 

 

𝑉𝐶1

𝑉𝑖𝑛
=

1

(1 − 𝑘) 
       (4) 

 

   
𝑉𝐶2

𝑉𝑖𝑛
=

𝑘

(1 − 𝑘)2 
      (5) 

 
𝑉𝐶3

𝑉𝑖𝑛
=

1

(1 − 𝑘)2 
        (6) 

 

𝑉𝐶0

𝑉𝑖𝑛
=

(1 + 𝑘)

(1 − 𝑘)2 
      (7) 
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According to equation (7), the ideal voltage gain of the proposed converter in is expressed as 

𝑉𝐿𝑋 = 𝐿𝑋

𝑑𝑖𝐿𝑋

dt
 =  𝑉𝑖𝑛            𝑉𝐿𝑌  = 𝐿𝑌

𝑑𝑖𝐿𝑌

dt
 =  𝑉𝐶1 

𝑉𝐿𝑍 = 𝐿𝑍

𝑑𝑖𝐿𝑍

dt
 =  𝑉𝐶3 − 𝑉𝐶2 

𝐶1

𝑑𝑉𝐶1

𝑑𝑡
 =  𝑖𝐿𝑋,       𝐶2

𝑑𝑉𝐶2

𝑑𝑡
 =  −  𝑖𝐿𝑍,   

  

𝐶3 
𝑑𝑉𝐶3

𝑑𝑡
= 𝑖𝐿𝑍 ,      𝐶0

𝑑𝑉𝐶0

𝑑𝑡
=  −

𝑉0

𝑅 
 

 

M  =
𝑽𝟎

𝑽𝒊𝒏
= 

(1 + k)

(𝟏 − 𝒌)𝟐 
                                                                            (8) 

 

Voltage stress on switches and diodes 

 

According to the aforementioned analysis and it is observed that the voltage stress across switch S is equal to the 

voltage across capacitor C3 in mode II and carrying current equal to the addition of all three inductor currents in mode I, 

which can be expressed in terms of output voltage and duty ratio as 

𝑉𝐷1 =
𝑉0

(1 +  𝑘)
  

 

𝐼𝑆 =  𝐼𝐿𝑋  + 𝐼𝐿𝑌  +  ILZ        (9) 

 

However, the peak inverse voltage (PIV) of diodes D1 is VD1, which is equal to the voltage across capacitor C1. Similarly, 

the voltage across D2 (VD2), D3 (VD3), and D0 (VD0) is equal to the voltage across capacitor C2, C3, and C0, respectively. 

The PIV across each diode and its respective current carrying capacity can be expressed as 

𝑉𝐷1 =  
𝑉0(1 −  𝑘)

(1 +  𝑘)
 , 𝑖𝐷1  =  (𝑖𝐿𝑥)(𝑚𝑖𝑛)  =

𝑉𝑖𝑛

𝐿𝑋
 

 

𝑉𝐷2  =
𝑉0𝑘

(1 +  𝑘)
 , 𝑖𝐷2  =  (𝑖𝐿𝑌)(𝑚𝑖𝑛) =

𝑉𝑖𝑛 − 𝑉𝐶1

𝐿𝑋
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𝑉𝐷3  =
𝑉0

(1 +  𝑘)
 ,            𝑖𝐷2  =  (𝑖𝐿𝑌)(𝑚𝑖𝑛) =

𝑉𝐶1 + 𝑉𝐶2 − 𝑉0

𝐿𝑌
 

 

𝑉𝐷0  =
𝑉0

(1 +  𝑘)
 ,                  𝑖 𝐷0  =  𝑖0 − 𝑖𝐶0                                                                      (10) 

 

Selection of inductors: 

The value of inductors is dependent on the applied input voltage, duty ratio, inductor ripple current, and switching 

frequency. By applying the ampere second balance principle on the capacitor and (3), the average current (ILX, ILY, and 

ILZ) and the ripple current (ΔiLX, ΔiLY, and ΔiLZ) of inductors are expressed as 

𝛥𝑖𝐿𝑋 =
𝑘𝑉𝑖𝑛

𝐿𝑋 𝑓𝑠
                                𝐼𝐿𝑋 =

(1 + 𝑘)2𝑉𝑖𝑛

(1 − 𝑘)4𝑅 
 

𝛥𝑖𝐿𝑌 =
𝑘𝑉𝑖𝑛

(𝑓𝑠(1 −  𝑘)𝐿𝑌)
      𝐼𝐿𝑌  =

(1 +  𝑘)2𝑉𝑖𝑛

(1 −  𝑘)3𝑅 
 

𝛥𝑖𝐿𝑍 =
𝐾2𝑉𝑖𝑛

(𝑓𝑠(1 − 𝑘)2𝐿𝑍)
                  𝐼𝐿𝑍 =

(1 + 𝑘)2𝑉𝑖𝑛

(1 − 𝑘)2𝑅 

                                                   (11) 

where iLX, iLY, and iLZ are currents through inductors LX, LY, and LZ respectively. f s is the switching frequency and 

R is the resistive load. 

To operate the proposed converter in CCM, the value of inductors should be selected more than the respective 

critical inductance value. The critical inductance is calculated as follows: 

(𝐿𝑋)c >
k(1 −  k)4R

2(1 −  𝑘)2 𝑓𝑠
 

 

(𝐿𝑌)c >
k(1 −  k)2R

2(1 +  𝑘)2 𝑓𝑠
 

 

(𝐿𝑍)c >
𝐾2R

2(1 +  𝑘)2 𝑓𝑠
                                                                        (12) 

Selection of capacitors 

The capacitor (C0–C3) design is dependent on the applied input voltage, duty cycle, and voltage ripples (ΔVC). For 

good design, it is considered that the voltage ripple in the capacitor voltage is 1% of the total input voltage. The critical 

capacitance of capacitors C0– C3 is calculated as follows: 
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(𝐶1)𝐶  =
𝑉𝐶1𝑘

𝑅Δ𝑉𝐶1𝑓𝑠
=

𝑉𝑖𝑛 𝑘

(1 −  𝑘)𝑅𝐶1 𝑓𝑠 
 

(𝐶2)𝐶  =
𝑉𝐶2𝑘

𝑅Δ𝑉𝐶2𝑓𝑠
=

𝑉𝑖𝑛𝐾2

(1 − 𝑘)2𝑅Δ𝑉𝐶2 𝑓𝑠 
     

 

 (𝐶3)𝐶  =
𝑉𝐶3𝑘

𝑅Δ𝑉𝐶3𝑓𝑠
=

𝑉𝑖𝑛 𝑘

(1 −  𝑘)2𝑅Δ𝑉𝐶3 𝑓𝑠 
  

 

(𝐶0)𝑐 =
𝑉𝐶0𝑘

𝑅Δ𝑉𝐶0𝑓𝑠
=

𝑉0 𝑘

𝑅Δ𝑉𝐶0 𝑓𝑠 
                                                                    (13) 

The voltage rating of capacitors C1, C2, C3, and C0 is decided and calculated from (4) to (7), respectively. 

 

TABLE NO:1 DESIGN PARAMETERS OF THE PROPOSED CONVERTER: 

 

SI.NO Parameters Prototype 

1. Power 600 W 

2. Input voltage (Vin) 30 V 

3. Duty ratio D = 0.7 

4 Switching freq. 50 kHz 

5. Inductors LX, LY, and LZ 100 μH, 

6. Capacitor C1,C3 100 μF 

7. Capacitor C2,C0 100 μF 

8. Output voltage (V0) 500V 
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SIMULATION CIRCUIT DIAGRAM FOR MSC CONVERTER 

The modeling of of PV based modified sepic converter for microgrid applications is designed in 

MATLAB/SIMULINK and output result is obtained. 

 

 

Fig:6: Simulation circuit diagram for MSC Converter. 

V. SIMULATION RESULTS: 

Simulation result of PV system 

Simulation waveform for input voltage and current.  

 

Fig:7: Waveform for input voltage and current. 

 It is observed two line in fig 7 that the PV voltage remains constant and it is fed to the MSC. 
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Simulation result of MSC: 

Simulation waveform for MSC converter output. 

 

 Fig:8: output waveform for MSC converter voltage. 

Fig 8 shows the output waveform of the MSC. It is further fed to the BLDC motor.   

Simulation result of BLDC V&I Measurement: 

Simulation waveform for three phase voltage measurement and current. 

 

Fig:9: Output waveform for voltage and current. 

It is observed two line in fig 9 that the BLDC Motor voltage and current remains constant and it is fed to the MSC 
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Simulation result of BLDC Torque, Speed, EMF: 

Simulation waveform for torque and speed and EMF. 

 

Fig:10: Output waveform for BLDC motor torque and speed and EMF. 

It is observed three line in fig 10 that the BLDC Motor Torque and Speed and EMF. 

 

VI. CONCLUSIONS 

 

In this paper PV Based Modified SEPIC Converter Fed BLDC motor for Electric Vehicle was developed. The proposed 

converter utilises a single switch in its structure, which results in simple control and switching power losses reduction. 

The voltage-boosting module and a modified SEPIC structure were utilised in the presented topology to attain high-output 

voltage required for a EV application with a practical duty cycle. Furthermore, the presented topology drains a continuous 

current from the input supply. Hence, high-voltage boost ability and continuous input current make it suitable for PV 

applications. Moreover, the voltage stress across the switch and load side diode is less than the output voltage and 

comparatively low as compared to other converters. In general, the proposed converter can be presented as a good 

complement of high-voltage gain DC–DC converters. The performance of PI, MPPT controller are also analysed. The 

simulation result of PV system, MSC, BLDC Motor parameters are convincing and ready for hardware implementation. 
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