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ABSTRACT 
The deployment of Electric Vehicles (EVs) has been proved as a very attractive option due to a 

great feasibility in transportation cost, reduction in carbon emission, and decrease in fuel dependency. 

However, this deployment threatens power grid operations due to varying temporal and spatial patternsof 

EVs’ demand. Hence, for mainstream success, the capability to handle the potential extra load has 

become a major factor for power grid. For this integration it is necessary that the consumers and the 

power grid should coordinate with each other in harmony. 

Vehicle-to-Grid (V2G) technology can be used for this purpose by interconnecting Electric 

Vehicles with the power grid by either level peak demands or by strangling their charging rate. One of the 

key elements in V2G architecture is Aggregator. This entity plays a very crucial role to provide an 

interface between a large group of EVs and the power grid. Thus, there is a need of two established 

wireless communication links in a V2G system, the first is the communication link between the control 

center and the Aggregator, and the other one is the communication link between the Aggregator and the 

Electric Vehicles of its assigned area.  

This thesis aims to provide an investigative evaluation of the best suitable wireless access 

technology on the link between Aggregator and Electric Vehicles. For this purpose detailed 

communication architecture of V2G system has been explored to understand the exact role of Aggregator 

and its relationship with Electric Vehicle. Also the candidate wireless access technologies have been 

surveyed that can be employed in V2G communication system. Then mobile WiMAX has been selected 

for performance evaluation on the communication link between Aggregator and Electric Vehiclesin a 

multipath mobile fading environment. Itis a 4G technology that provides an infrastructure of wireless 

transmission that allows low maintenance costs as well as fast deployment.  

Physical layer of mobile WiMAX was simulated in MATLABSimulink, under considerations of 

Aggregator-to-Vehicle (A2V) communication channel. Due to the time-variant nature of the channel, all 

possible circumstances against the worst scenarios are tested to quantify the system’s performance. The 

results obtained from the simulator were satisfactory and show that the mobile WiMAX is a suitable 

wireless technology that can provide a cost effective broadband internet access solution for A2V link.  

This research work is an original contribution to the available literature and will prove helpful in 

implementation of the system to turn the concept into the reality, which points out a possible solution for 

cost-effective and robust communication between Aggregator and Electrical Vehicle. 
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 APPENDIX A 

1 
 

Chapter 1  

INTRODUCTION  

1.1. Background 

All around the world, there are growing concerns about global warming issues and energy 

independence. Like other developing countries, energy independence is a major social and political issue 

in Pakistan because a large portion of the budget is spent to import oil from other countries every year and 

virtually, most of the fuel is consumed for the purpose of transportation [1]. This strong addiction of oil 

together with the growing awareness of CO2 emissions impacts on global warming is the key driver for 

the trend of developing and adopting the new technologies for transportation. Such technologies, by 

turning vehicles to alternate energy sources or by making them more fuel efficient, aim to drastically 

reduce the oil dependency. 

In particular, the development of the Electric Vehicles(EVs) is directly addressing both of these 

issues. Both Plug-in Hybrid Electric Vehicles(PHEVs) and EVs have a common characteristic that they 

own a battery which acts as a source for all types of required energy. Call for the generation of new 

Electric Vehicles has been heeded by car manufacturers to design new products. Toyota and Chevrolet are 

expected to launch a large number of new hybrids in the early 2018 [2]. A massive deployment of Electric 

Vehicles can be expected over the next few years because of all the various underway activities of car 

manufacturers. Such an explosive growth of this trend will result in a huge load on the power grid due to 

thousands of charging batteries. That can only be managed by effective integration of Electric Vehicles 

into power grid. 
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