
 

 

Investigating the Utilization of Multiport Converter in EV Car Design and Simulation 

for Effective grain and SIC device on power losses 
 

1S.Mounika,   2J.Raju,   3D.Karuna,   4SULTHAN SHIVA SAI 
1,2,3Assistant Professor, 4UG Student, 1,2,3,4Department of Electrical and Electronic Engineering, Vaageswari 

College of Engineering, Karimnagar, Telangana, India 

 

ABSTRACT 

The rising popularity of electric vehicles (EVs) as an ecologically friendly mode of transportation generates a 

strong need for widely distributed charging stations due to the limited on-board battery capacity. Nevertheless, 

rapid charging stations, especially super-fast charging stations, might stress the electrical system by posing a 

risk of overload during peak hours, a sudden power gap, and voltage sag. In this paper, a multiport converter-

based EV charging station that is integrated with PV power generation and a battery energy storage system is 

modelled using MATLAB/SIMILINK. Through balancing power gaps, peak shaving and valley filling, and 

voltage sag correction, the control approach and combination of PV power generation, EV charging station, and 

battery energy storage (BES) outlined in this work increases stability. As a result of the match between daily 

charging demand and appropriate daytime PV generation, the impact on the power system is decreased. The 

benefits of this suggested multiport EV charging circuits with the PV-BES design are confirmed by simulation 

results. In addition, SiC devices are used in the EV charging station to boost efficiency even more. Power losses 

and efficiency are explored and compared in simulation with standard Si devices based charging circuits for 

various modes and functionalities. 
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INTRODUCTION  

Electric cars (EVS) have emerged as a practical alternative to conventional gas-powered motor vehicles in 

response to the growing interest in reducing the use and pollution of petroleum products [1]. Due to the limited 

EV battery capacity, the current situation and growing use of EVS necessitate broadly distributed charging 

stations [2]. Nevertheless, the sheer number of directly matrix-related charging stations, especially rapid and 

superfast charging stations, puts a strain on the stability and soundness of the power lattice with regard to 

concerns with over-burden, voltage droop, and force holes [3]. Although some experts have been integrating 

photovoltaic (PV) technology with EV charging infrastructure [4], studies still see the PV integration as a 

modest source of force hotspot for EV charging stations. Concerning the more popularity of quick speed 

charging during daytime, the fast improvement of PV age advances power utilization at top hours with its 

sufficient daytime ages. As for the irregularity of sun oriented energy, a battery energy stockpiling (BES) can 

be utilized to manage the DC transport or burden voltage, balance power hole, and smooth PV power [5]. 

Considering the powerful thickness and high effectiveness benefits of the multiport power converters [6], a 

multiport DC/DC converter is utilized in this paper for the EV charging station as opposed to utilizing three 

separate DC/DC converters. Among the previously mentioned research, the charging station models can be 

ordered into two geographies: utilizing AC transport or DC transport [7]. As PV yield and BES can both be 

viewed as DC current source [8], DC transport charging station is picked here to further develop the usage 

effectiveness of sunlight based energy and decline the expense and misfortunes of converters. Contrasted and 

detached multiport converters, non isolated multiport converters that are normally gotten from buck or lift 

converters might highlight a more conservative plan, higher force thickness, and higher proficiency contrasted 

and disengaged multiport converters [9] [10]. In like manner, a DC transport non isolated structure with SiC 

switches is utilized in this paper, to further develop effectiveness and limit the force misfortunes. To summarize, 

the works and commitments in this paper can be summed up as follows. To start with, the PV and BES 
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combination, instead of the force framework, is considered as an overwhelming force supply for EV charging. 

Then, at that point, definite working modes, B.control plot, and the association among PV, BES, power 

network, and EV charging are created and researched, in a situation of high entrance of PV coordination and 

broadly spread EV charging frameworks. Moreover, itemized power misfortunes and proficiency correlation is 

researched. 

 

PROPOSED SYSTEM: 

Precise MODELING AND OPERATING PRINCIPLE 

In the regular engineering of DC transport accusing station of PV combination (Fig. 1a), all the three force 

sources, including PV and EV charger unidirectional sources, and AC lattice bi- directional source, are 

completely associated through three separate converters. The proposed DC transport charging station (Fig. 1b), 

comprises of another bi-directional force source BES having a similar DC transport. The BES is used to keep up 

with the DC connect voltage and equilibrium power excess/inadequacy from the PV (Fig. 4). With this design, 

the capacity and working modes can be examined as continues exhaustively. 

 

A. Mode 1: PV to EV In this mode, the switches Spv, Sb1, and Sb2 are wound down while SEV is turned on 

(Fig. 2a). Subsequently, PV straightforwardly conveys capacity to the heap, as displayed in Fig. 2a. The 

differential conditions in this stage can be communicated as follows: 
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where C1, C2, C3, L1, L2, L3, and rb address the capacitance of the PV port capacitor, the capacitance of the 

BES port capacitor, the capacitance of the EV port capacitor, the inductance of the PV port inductor, the 

inductance of the BES port inductor, the inductance of the EV load port inductor, and the same obstruction 

among vBat and C2, separately, as displayed in Fig. 1b; iP V , iEV , iL2, and iL3 address the yield current from 

PV boards, the current of EV load, the current through inductor L2, and the current through inductoL3, 

individually; vC1, vC2, vC3, vBat, and Vev address the voltage across capacitor C1, the voltage across C2, the 

voltage across C3, yield voltage from BES, and the charger voltage, separately. The obligation cycle for the 

switch Spv can be gotten with: 

 
where VDC , VP V , and Dpv address the DC interface voltage, voltage of PV exhibit, and obligation pattern of 

switch Spv, separately. 

A. A.Mode 2: BES to EV When Spv and SEV are turned on while Sb1 and Sb2 are wound down, BES is 

released to the EV load, as displayed in Fig. 2b. The differential conditions in this mode can be communicated as 

follows: 

where VDC , VBat, and Db1 address the DC interface voltage, voltage of BES, and obligation pattern of switch 

Sb1, individually. 

 
B.Mode 3: PV to BES When Sb2 is turned on while Sb1, Spv and SEV are wound down, BES is charged from 

the PV overflow energy, as displayed in Fig. 2c. The differential conditions in this mode can be communicated 

as follows: 
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Figure 2. Multiport converter operating modes, (a) PV supplies EV charging when solar energy is sufficient, (b) 

BES supplies EV charging during PV intermittent, and (c) PV charges BES when solar generation is surplus. 
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Figure 3. PV yields when irradiance drops from 1000 to 500 W/m2 , (a) the I-V and P- V qualities of the 

demonstrated PV boards, 

(b) the yield power from the PV boards, and 

(c) the yield voltage of the PV boards. 

B. Other Modes: 

 

PV to BES, Grid to EV, and PV to Grid The working guideline of different modes including PV to BES, 

framework to EV, and PV to lattice, are summed up in Table I. Furthermore, the differential conditions can be 

correspondingly communicated with a similar investigation strategy in Modes 1 to 3. The nitty gritty 

reproduction investigation will be given in the accompanying area. 
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SIMULATION RESULTS 
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b) PV outputs when irradiance drops from 1000 to 500 W=m2 (a) the output power from the PV panels, and (b) 

the output voltage of the PV panels. 
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a) 

 
 

b) The simulation results of EV charging, (a) the demand and consumed power of EV charging, (b) the terminal 

voltage of the EV charger 

 
a) 
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b) 

The simulation results of the BES, (a) the output power from BES, is surplus or the power grid is at valley 

 

CONCLUSION 

It is suggested to build a multiport converter-based EV charging station with PV and BES. To regulate voltage 

sag and balance the power gap between PV generation and EV charging demand, a BES controller is being 

developed. When PV generation is insufficient for local EV charging, BES starts to discharge, and when PV 

generation demand, such as at night, BES starts to charge. As a result, combining EV charging, PV generation, 

and BES improves the power grid's stability and reliability. Different working modes and their advantages are 

examined, and subsequently simulation and thermal models of multiport converter-based EV charging stations 

and their proposed SiC counterparts are constructed in MATLAB. 
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