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Abstract: Electrical vehicles will be the next biggest revolution in vehicle industries. The present infrastructure, which is 
currently in use has lot of drawbacks and shortcomings which needed to be overcome. The biggest problem is lack of charging 
infrastructure for electrical vehicle and so electrical vehicle users always have this charging anxiety in their mind while picking 
up electrical vehicle for some purpose, so this paper will provide an incredible solution to this problem by implementing a V2V 
charging infrastructure without bringing a charging station in to the picture. This V2V charging infrastructure will use 
conducting charging as medium of charging. 
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I. INTRODUCTION 
All electrical vehicles need batteries as a fuel in order to run them, batteries play a very vital role in development of electrical 
vehicle as a reliable source of transportation. Since there are various reasons why whole world is promoting the use of electrical 
vehicle some the reasons are global warming, ice melting, polluting, eradication of non-renewable sources of energy, we all know 
indiscriminating use of non-renewable energy sources will one day leave us in greatest turmoil of all the times. Steps have already 
been taken by people and organizations across the globe to promote use of electrical vehicles but in the present infrastructure there 
are many shortcomings which needed to be overcome in order to make electrical vehicle more reliable and efficient. Our paper has 
brought a whole new different concept which will remove dependency of electrical vehicle on charging stations. In our project we 
have developed vehicle to vehicle charging infrastructure without bringing charging station in to the picture. In our project we will 
charge one electrical vehicle from another electrical vehicle i.e. one electrical vehicle will act as source of charge from which 
another electrical vehicle will be charged. The source car can be charged from grid, home, organizations. Etc. the medium of 
charging one electrical vehicle from another in purely conductive, we can use simple USB charging cable to transfer charge 
bidirectional. The main advantages of this infrastructure are independency from charging station, charging can be done on road at 
any time, in case of emergency this infrastructure will be boon for users. This infrastructure is very much practical and can be used 
for different wheelers. The best thing about this infrastructure is it will eventually alleviate range anxiety from the minds of 
electrical vehicle users 

II. METHODOLOGY 
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Fig: block diagram of circuit. 
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Following steps describes working and use of each component used in device. 
1) Step 1: The 12v battery is fully charged with dc supply or it can be charged with any grid, home, building etc. in order to 

remove ripple effect we have used buck boost converter to provide smoothening effect to the voltage waveform. In parallel to 
the 12v battery the capacitor of 1000µF is connected to avoid any kind of interruption. 

2) Step 2: IC CD4047 used for converting DC to AC signal, it is a multi vibrator also used in various application like frequency 
multipliers, time delay etc. this IC has total of 14 pins out of which 4, 5, 6, 7 are grounded and 1, 2, 3 are responsible to vary the 
frequency in output. The output is available at pins 10,11. When pin gives high output other will give low output and vice-
versa. 

3) Step 3: IRFZ44 is N channel mosfet with low threshold voltage of 4v at which the mosfet will start conducting. This mosfet 
possess high switching capability which makes it ideal choice for our project at the output of mosfet we will get 12 v AC so by 
using step up transformer the voltage can be step up to 220 v. 

4) Step 4: Instead of giving 220 v directly to smps we have used bridged rectifier in between transformer and smps this simply 
improves lifetime of smps, also a capacitor of 100µF is also connected to smps. Now the with 12v output of smps another 
vehicle can be easily charged. 

5) Step 5: The discharged battery is connected through smps and a battery level indicator is also connected which will show how 
much battery is charged or discharged. 

III. CIRCUIT DIAGRAM 

 

 
Fig: connected circuit diagram 

Simulation of above circuit has been performed on proteus simulation software and simulation of the above circuit helped us to 
choose perfect range for the component we have used in the circuit. Simulation has been done multiple times for multiple values of 
the components. And those values are selected which have shown best results. This whole circuit is connected to the battery level 
indicator and simulation of battery level indicator is also performed which have shown us the desired results which we have 
expected for our project. Different LEDs are used to indicate the level of battery charging with the help of battery level indicator we 
can easily able to predict how much our battery is charged or discharged. 
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Fig: circuit simulation diagram. 

 
components Range 
capacitor 1000µF 
resistance 1000Ω 
Buck-boost converter 12v 
IC-CD4047 5v 
MOSFET 12-24v 
DIODE IN4007 12v-24v 
Relay  12v-24v 

Fig: table of components range 

IV. RESULT AND OUTPUT 
With help of battery level simulation indicator, we can easily understand how battery is charged and discharged. Level of LED 
indicate the level of battery by adjusting the resistance we can increase or decrease the charging time of battery that’s why correct 
use of resistance is very important to obtain optimal results. 

Following simulation results will indicate the battery level for different values of resistance. 

 
Fig: fully charged battery. 
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Fig: discharged battery 

 
1) Charge Function: Input AC voltage, which is supplied by the EVSE through a charging cable, is converted into DC voltage by 

a boost power factor correction (PFC)*2 circuit. Then, an H-bridge*3 circuit converts the DC voltage into high-frequency AC 
voltage. A high-frequency transformer regulates transformation and insulation. Rectifier and smoothing circuits convert the 
high-frequency AC voltage into DC volt age and charge the battery. To follow output indications from the charge control ECU, 
the bidirectional charger supports various control modes, such as constant power (CP) mode, constant current (CC) mode and 
constant voltage(CV) mode. 

2) Discharge Funtion: Input DC voltage, supplied from the on-board battery, is converted into high-frequency AC voltage by a 
boost H-bridge circuit. Then, a high-frequency transformer, rectifier and smoothing circuits convert the high frequency AC 
voltage into DC voltage. The inverter circuit, which converts the DC voltage into AC voltage, supports both a self-sustained 
operation (V2L). 

3) Battery Charger 
a) USB Based: Since the Universal Serial Bus specification provides for a five-volt power supply, it's possible to use a USB cable 

as a power source for recharging batteries. Products based on this approach include chargers designed to charge standard NiMH 
cells, and custom NiMH batteries with built-in USB plugs and circuitry which eliminate the need for a separate charger. Moixa 
Energy patented a design of batteries, branded USBCELL, that incorporate their own USB chargers internally, complete with 
their own plugs. In the currently available AA battery design, the positive end of the battery doubles as a flip-cap for the built-in 
USB plug.  

b) Charge Rate: This is often denoted as C and signifies a charge or discharge rate equal to the capacity of a battery divided by 1 
hour. For example, C for a 1600 mAh battery would be 1600 mA (or  

c) Prolonging of Battery: A short circuit (connecting the output terminals together) does not usually damage a simple battery 
charger. For that reason, it is a suitable source of DC voltage for experimentation. It may, however, require an external 
capacitor to be connected across its output terminals in order to "smooth" the voltage sufficiently, which may be thought of as a 
DC voltage plus a "ripple" voltage added to it. To see the difference between connecting and not connecting a capacitor, 
connect also an oscilloscope across the output terminals. Note that there may be an internal resistance connected to limit the 
short circuit current, and the value of that internal resistance may have to be taken into consideration in experiments. 

d) Battery-level Indicator: Normally, in mobile phones, the battery level is shown in dot or bar form. This lets you easily 
recognize the battery level. Here we present a circuit that lets you know the battery level of a device from the number of LED s 
that are glowing. It uses ten LED s in all. So if three LED glow, it indicates battery capacity of 30 per cent. Unlike in mobile 
phones where the battery-level indicator function is integrated with other functions, here only one comparator IC (LM3914) 
does it all.The circuit derives the power supply for its operation from the battery of the device itself. It uses ten LED wired in a 
10-dot mode. The use of different colored LED makes it easier to recognition the voltage level on the basis of the calibration 
made. Red LED (LED1 through LED3) indicate battery capacity of less than 40 per cent. Orange LED (LED4 through LED6) 
indicate battery capacity of 40 to less than 70 per cent and green LED (LED7 through LED10) indicate battery capacity of 70 to 
under 100 per cent. The brightness of the LED can be adjusted by varying the value of preset VR2 between pins 6 and 7. 
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V. THE RESULT 
By using bidirectional l charging both the vehicles can be charged without any dependency on charging stations which eventually 
saves lots of time and money and also aids to achieve sustainable development as promised by India in cop 26 Glasgow. Smart 
charging of vehicle also boosts overall range of vehicles. Buck boost converter will be used as mediator to compensate losses which 
happen while bidirectional flow of charge. 
 

VI. FUTURE WORK 
By using IoT and artificial intelligence we can make this device smarter and intelligence. Artificial intelligence safety applications 
like predictive maintenance of equipment, driver behavior monitoring, and vehicle security. 
 

VII. CONCLUSION  
Bidirectional v2v charging is panacea to many problems in present infrastructure by using conductive bidirectional charging we can 
provide boost to this industry. Moreover, bidirectional V2V charging is very handy in case of exigency or emergency. 
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