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Abstract 

This proposed paper introduces an integrated traction machine and converter topology with 
bidirectional power flow capability between an electric vehicle and a DC or AC power source 
or grid. The inductance of the traction motor winding is used to operate a bidirectional 
converter that transfers power and does not require additional inductors for charging and 
vehicle-to-grid converter operation. These operations are in addition to the vehicle tow mode 
operation. This approach minimizes the size and weight of the electric train system. This 
concept has been analyzed with a finite element coupling simulation using dynamic analysis 
software. Experimental results are also provided for electrical machines. Interleave 
technology is used in inductors to share current and reduce converter switching stress. 
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INTRODUCTION 

The versatile use of power electronics converters in electric vehicle drivetrains has become 
an interesting topic for minimizing system size, weight, and cost. For on-board chargers, the 
weight and size of the converter is a challenging issue, otherwise it provides the flexibility to 
charge the vehicle anywhere[1]–[3]. Since the vehicle is not driven during the charging 
period, the powertrain traction motor and inverter can be used as an integral part of the 
converter. The windings of the traction motor act as an inductor for the power converter, 
along with the power device for the traction inverter to transfer power[4], [5]. Electric vehicle 
power converters can draw power from the grid when needed, and can also power the grid 
during peak hours when the grid needs power. If the integrated power converter can use a 
traction motor and its drive to transfer power to the grid, most vehicles will park in the 
parking lot for the majority of the day[6], [7]. 

WORKING- 

Various kinds of topologies have been created for electric vehicles for battery charging and 
bidirectional power stream between the battery and the power supply. Be that as it may, the 
footing inverter utilizes the standard six-switch design that has components of the different 
power converter topologies. The proposed converter topology using the footing inverter 
alongside the switches utilized for reconfiguration is appeared in Fig. 1(a) and (b) 
demonstrates the nitty gritty switch or transfer courses of action required for various methods 
of activities. A few distinct designs can be acquired by proper situating of the switches, 
which results in a novel system for bidirectional power move between a vehicle battery and 
dc or air conditioning lattice. Counting the utilization of the topology as the footing inverter 
during vehicle activity this power converter can be worked in five distinct modes: 1) control 
stream from the battery to the dc lattice, 2) control stream from the dc framework to the 
battery, 3) footing mode, 4) control stream from the battery to single-stage air conditioning 
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network and 5) control stream from a solitary stage air conditioning matrix to the battery. The 
reconfiguration switches can be acknowledged with transfers or contactors relying upon the 
evaluations of the flows. Those transfers and contactors are controlled in an organized 
manner to suit the various methods of utilization. The contactors with ideal current limit 
ought to be utilized to limit the size of the contactor. The size of the contactor must be 
obliged dependent on the present rating picked. To limit the space and size of the contactors, 
every one of the switchescan be incorporated into a solitary bundle. 

 

RESULT 

 

Fig.2 Frequency response and output waveform 
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In automotive applications, various types and rated electrical machines are used. The 
applicability of the concept to various electrical machines used in automotive applications is 
tested with simulation models that provide the most realistic predictions. 
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