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Introduction

Environmental Impacts of Renewable Energy Sources

 The advancement of technology has made it possible to give a real shape
to the concept of electric road system.
 The current status of generating electricity with the fossil fuels is
completely unhealthy and harmful for the climate.
 The traditional electric grid is an inefficient and extravagant system to
integrate with decentralized / localized energy generation systems.
 The preliminarily contribution of this research is:
 To introduce a decentralized / localized energy generation
system based on renewable energy sources, and
 To distribute energy to electric roads through microgrid and smart
grid systems.

Producing electricity with renewable energy sources (solar & wind) and
distributed to electric roads with microgrid/smart grid systems then the
environment will be:
 No green-house gas emissions, improves air quality, preserves
ecosystems, helps to slow down climate change.

Table 2: Comparison between Centralized and Decentralized Power Systems [1]

Criteria

Centralized Generation

Uninterrupted
Power Supply

Although CG system provides
uninterrupted power supply, but the
attributes of CG are showing the
following results:
 Because of high losses at the
system of transmission, electric
effectiveness is low
 Emissions are high

Premium
Power

Peaking
Power

 Electric roads will not be a solution to reduce greenhouse gases if the
power is generated through the centralized power generation system. As,
most centralized power generation systems use fossil fuels to produce
electricity.

Resiliency

Figure: 2 Electricity generated from renewable energy sources and supplied to electric roads

Analysis
Two analysis is done on:
 Comparison between non-renewable and renewable energy sources
on the basis of its properties and characteristics.
 Differences between centralized, decentralized and localized power
generation and distribution systems.
Table 1: Comparison between Non-Renewable and Renewable Energy Sources [1]

Figure: 1 Fossil fuels power generation system pollutes environment

 The solution for the carbon-free environment is to shift to the
decentralized / localized power generation and distribution
system.
As, these systems are digitalized, modernized and updated systems
which have capability to integrate with renewable energy sources and
innovative technological energy equipment to fulfil the current and future
customer and environmental demand.

 Changing cost is high.
 Maintaining is very costly.

Cost

Power Generation and Distribution to Electric Roads

Criteria

Non-renewable energy
sources

Renewable energy sources

Repetitively used energy
sources

One time use

Can use again and again

Perpetual Sources

Vanish one day

Available for perpetual use

Eco-friendly sources

Emits gasses and pollute the
environment

Do not emit gases and does not
pollute the environment

Availability

Limited quantity

Unlimited quantity

Production cost

High

Low

Maintenance cost

Low

High

Production quantity

Large / controllable

Less / uncotrollable

Area required

Require less space to install
energy plant

Require large space to install
energy plant

The transmission of power is
unreliable as the power losses are
high during transmission, so no
premium quality of power.

Sustainability

Decentralized Generation
DG allows buildings to
generate their own permanent
electricity. Essential DG
features for uninterrupted
power generation gives
following results:
 Electric effectiveness is
high
 Emissions are low
Electricity generation and
delivery are more reliable and
have higher quality than usual
electricity which provided by
grid.
 Changing costs are low.
 Maintaining is not costly.

Functioning from 50 to 3000
Has unstable functioning at different
hours every year for
peak levels of power.
decreasing costs of electricity.
Are more resilient due to
Have less resiliency but meets high
satisfying low demand of
demand of power.
power.
Less sustainable due to power
sources.

Are sustainable due to
renewable sources of power.

Localized Generation
LG permits pump stations/
hospitals or any isolated
building to generate their
own electricity.
 High efficiency
 Low emission required.

Supply of power is reliable
as power generation is very
close to end user. No
chances of losses.
Low charging and
maintenance cost.
Same as decentralized
generation
Same as DG.
Sustainable as solar panels
depend on sunlight.

Conclusion
Electrifying roads with energy supplied by localized renewable
energy sources is an efficient and sustainable way for creating emissionfree transport system. Therefore, to fully use the potential of renewable
energy sources such as solar and wind power, new systems should be
developed that enable renewable energy sources to be integrated into
the grid systems which is hardly done in today’s old technology used by
centralized grid systems.
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