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Abstract - This paper presents an Electric-drive-reconstructed 
onboard converter (EDROC) which is a combination of fuzzy and 

PI controller system. It can utilize electric vehicle hardware, 
which does not require any extra equipment. There will be no 
redundant equipment is needed if the EDROC is connected to the 
facility grid through the outlet on the AC side. In Comparison, the 
proposed novel EDROC has merits in cost and volume with the 
traditional EDROC system. During the charging mode and 
discharges mode, this system provides the unity power factor to 
drive the motor on the driving mode. This system will be 

simulated using MATLAB to prove the charging and driving 
function of the proposed EDROC. 
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I. INTRODUCTION 

               An electric vehicle charging station is 

additionally known as an EV charging station, charging 

point, electric re-energizing point, electric vehicle supply 

hardware (EVSE), and electronic charging station (ECS). It 

is a segment that is utilized to supply electric energy for 

the re-energizing of plugin that incorporates an EV car, 

neighborhood electric vehicles, and hybrid module.  

 
 Some of the EVs have converters onboard, which will 

plug into an ordinary and high-limit machine power 

source. It is used for power station charging, monitoring, 

and for many applications. This charging station is more 

helpful for easy charging with a high voltage is obtained. 

In many parks, restaurants and retail stores are attached 

with public charging stations. This way of places can be 

easily accessible by the people without any suffering. So 

that the system can be implemented with several sources  

 

Charging stations give a variety of connectors that adjust to 
the scope of norms. 

 

II. RELATED WORK 

Jing Zhang et al. planned energy management for 

multiple electrical phenomena (PV) based EV charging 

stations (PV-CSs) which is analyzed in it.  

Rares et al. presented a battery cell behavior that 

has an atomic iron phosphate (LiFeSO4) chemistry that is 

maintained initial electrical equivalent circuit (EEC) for 

charging application.  

Huawei et al. presented a real-world charging, 

driving, and energy consumption in the comprehensive 

analysis of EVs, respectively. 

Zhang et al. discussed a multiport device-based 

heat unit CS (HUCS) integrated with PV and battery 

energy storage systems. 

Deshmukh et al. presented energy management 
for charging stations which reduces the load demand 

likewise as load fluctuations on the main distribution grid. 

Yuta et al. planned in nursing HUCS hooked up to 

a shop. The business model of the HUCS that sold out to 

general air mass customers. 

Verma et al. developed a CS which integrated 

with the house and also the grid energy management 

system. The need for EV can offer a grid, square measure 

glad in a single system. This system is used for the PV 

array and wind energy conversion system (WECS).  

Zbigniew et al. described an EVCS as seen within 

the public grid. By growing HU numbers and charging 
powers end in unfortunate charging peaks.  

 

III. PROPOSED SYSTEM 

In the proposed system, an Electric-drive-

recreated installed converter (EDROC) is resented with the 

combination of the fuzzy and switching network in the DC, 

respectively. This framework can use existing equipment 

of EV and needn't bother with extra components at the 

point when EDROC is associated with the power network 

grid on the AC side. Looking at conventional EDROC, the 

proposed novel EDROC has benefits in cost and volume. 
The EDROC can give UPF during the charging mode and 

releases to drive the motor. A MATLAB model is used to 

simulate the charging capacity and driving of the proposed 

EDROC. 

 

ELECTRIC-DRIVE-RECONSTRUCTE 

CONVERTER TOPOLOGY 

The proposed EDROC is shown in figure 1. The 

secondary circuit and the traction hardware inverter an 

exchanging network is to recreate the converter. Also, the 

fuzzy technique is material for all traction equipment with 

a three-stage inverter, and there is no fundamental of the 

http://www.internationaljournalssrg.org/IJECE/paper-details?Id=383
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extraordinary motors. It just uses a power supply of single-

phase with no extra hardware, for example, inductance at 

the AC side. The framework has several working modes, 

namely charging mode and driver mode.

 
FIGURE 1. Proposed EDROC 

 

A. CHARGING MODE 

In charging mode, the S3-S8 of switches are 

empowered. The S1 and S2 of switches are incapacitated. 

Exchanging states separated into eight states. At the point 

when network voltage is positive, the framework works in 

states I - IV. At the point when framework voltage is 

negative, the framework works in states V-VIII. In states I, 

the S7 is switched off, and switch S8 turned on; the S4-S5 

turned on, and S3 and S6 are switched off. Current streams 

back to the framework through switch S8, as demonstrated 

in FIGURE 2(a). The state condition of the framework can 
be composed as 

 

 Ls  =  

Ls  =  

Ls  =  

 

Ls  =  

Ls  =  

Ls  =  

 

Where Vin indicates an ac input voltage and VB is 

battery voltages. The iILa, iI Lb, and iI Lc are the three-

phase inductive current motor in the state. The Ls are 

indicated as stator inductance.  

 

 
FIGURE 2. Switching states of the proposed EDROC in 

charging mode. 

 

B. DRIVING MODE 

In this mode, the S1-S6 are enabled; the S7 and 

S8 are disabled it is processed in PMSM eight vector states 

as shown in the figure. The proposed converter can be 

controlled by fuzzy logic where the produced PMSM 

electromagnetic torque in the d-q frame is given as 

follows: 

 

    

 

 

where Rs indicates stator resistance; id and iq are 

d-axes stator currents and q-axes stator currents, 

respectively;   

 

Fuzzy logic  

The fuzzy logic is math emerged and created from 

the area of the framework, and it maybe has a place best 
with inside the domain of (AI) procedures as an animating 

kind of pieces of information. Vulnerability in 

representative logic ordinarily emerges inside such an 

unclearness or potentially clashes, which aren't addressed 

normally inside the probabilistic structure. Undoubtedly, 

the vulnerability in thinking may emerge during such far.  

It has four primary components: The fuzzification 

unit deciding sources of info participation esteems to the 

fuzzy arrangements of the talk universe. The Fuzzy 

Inference System XFIS) assesses at each time which 

control rules are fitting utilizing the base information. The 

defuzzification unit processes the fresh yield of the 
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standards prompting the ideal plant control.

 
 

Figure 3: fuzzy control structure 

 

The defuzzification generates an output with a 

representative value to the fuzzy variable. The TS model 

output is calculated by the weighted average  

 

 
 

Membership functions 

The information sources are scaled to the universe 

in order to keep away from the immersion. The signal 
estimating is gotten with changing the gains. To broaden 

affectability, the information universe is part into seven 

three-sided sets crossing their borders at the medium 

participation esteem as portrayed in Fig.3. This gives an 

adequate affectability inside the contextual investigation. 

The yield sets are diminished to singleton to work on the 

center Of Gravity COG defuzzification calculation. Each 

little space of the FLC move map is regularly effectively 

changed by basically adjusting the relating rules, which 

permit a region calibrating of the reaction for each 

estimation of the sources of info. This gives FLC a delicate 

setup bringing about a solid adaptability.

 
 

Figure4:  input-output membership function 

 

IV. SIMULATION RESULTS 

This section is discussed about the result of the 
proposed model, which is simulated using the MATLAB 

simlink.  

 
Figure 5: charging mode  

 

 
Figure 6: control system 

 

 
Figure 7: battery voltage  

 

 
Figure 8: driving mode  

 

 
Figure 9: motor speed  
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Figure 10:  fuzzy controller  

 

 
Figure 11: controlling pulses  

 

V. CONCLUSION 

This paper proposed a fluffy and PI-controlled 

EDROC for PEVs. This systemr is basic without an 

exceptionally planned engine or ac extra hardware. This 
system was modified from the engine drive converter. It 

just necessities a bunch of assistants in the DC. This 

system is associated with the electrical plug at the 

workplace or home without additional force. The 

framework can decrease the wave by utilizing interleaving 

control. The impact of wave concealment is superior to 

that of the customary converter. Contrasted and the current 
EDROCs, the proposed EDROC has a few benefits 

incorporate little size and ease. 
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