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Abstract - This paper presents the Smart grid which is newly
introduced innovative distribution technology of modern
world. As in INDIA electrical industries are facing huge
challenges regarding the supply demand, increasing cost,
pollution crisis, global warming, etc. the solution is business in
smart grid. The necessity of adoption of smart grid system
includes to integrate distributed generation sources and
electric vehicles, to reduce peak demand loads, to reduce
emissions, and to give customers more control over their
energy use.
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1. INTRODUCTION

In INDIA currently grid system isrunning beyond its
limitations which will lead to a major national problem. The
only solution is smart grid, the businessmen and other
powerful persons are looking for the investments here. As it
is offering an efficient function in affordable cost without
affecting the environmental elements. It forms a web of
electrical grid and also the exchange of information and
energy between provider and customer, hence the title is
“THE INTERNET OF ELECTRICAL ENERGY SYSTEM”.

2. INDIAN power sector scenario

The INDIAN electric power sector has one national
grid having an installed capacity of 360.788 GW as of 31
August 2019.many power plants of renewable sources
including hydroelectric power plant which constitute
34.86% of India's total installed capacity. The gross
electricity generated by utilities in INDIA in year 2018-2019
was 1,372 TWh, and the total generation was about 1,547
TWh at the same time period. The consumption of electricity
in year 2018-2019 was about 1,181 kWh per capita.
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Fig a). Electricity generation in INDIA (yearly) The fig a).
shows the year wise graph of generation of electricity in
TWh in INDIA from year 2009 to 2019. It generally shows
that how the demand of electric energy is increasing and
thereby production is increasing.

3. Smart grid technologies

A smart grid is an intelligent, digitalized energy network
delivering electricity in an optional way from source to
consumption. This is achieved by integrating information,
telecommunication and power technology with the existing
electricity system. The fig. b) is pointing all the important
features of smart grid system showing how it can be more
reliable in future.

Fig b) features of Smart Grid technology
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The benefits of smart grid includes improved efficiency
and reliability of the electricity supply, integration of more
renewable energy into existing networks supporting the
development of electric vehicles at scale, new solutions for
customers to optimize their electricity consumption.

4. Smart Grid components

For the proper implementation of the smart grid system
various modern technologies must be developed and
implemented. These modern technologies are as discussed
below.

® Intelligent appliances:

Intelligent appliances are necessary for such modern
technologies which can able to decide when to consume the
energy on the basis of standard set by the customers. This
will resultin reducing the peak value which directly impacts
on the generation cost of electricity.

® Smart power meters :

The smart meters are provided for the two way
communication between the provider and the user
consumer which includes automation in billing and data
collection, easy detection of meter failures and faster
repairing service at exact location.

® Smart substations :

Substations are designed in such a way to perform
monitoring and control of operational data like power status,
power factor performance, breaker, security, transformer
status, etc. Most of the times transformers are used to
transfer voltage at various locations, which gives reliable and
safe voltage delivery. Smart substations also splits the way of
electric flow into various directions. Large and expensive
equipments and switchgears are required to substation for
operation which are like relays, circuit breakers,
transformers, capacitor banks, switches, etc.

® Super conductors :

These special conductors are used to provide transmission
over a long distance, automatic monitoring and analysis
tools which are able to detect the faults and even predicts
the failures itself.

® Integrated communications:

Integrated communications is the most important term in
smart grid technology. As per the need of the system it must
be faster enough. Various technologies are used in grid
communication as per its necessity which are Programmable
Logic Control (PLC), SCADA (supervisory control and data
acquisition), wireless, cellular and BPL.

® Phasor Measurement Units (PMU) :
The waves on the electrical grid are measured by this
instrument using common time source for synchronization.

5. Implementation of smart grid in INDIA

To evaluate and to identify the suitable technologies
of smart grid, Ministry of Power, Govt. of India implemented
14 pilot projects across the country with different features of
smart grid. At present all these pilot projects are under
initial stage of declared. The main objectives of these pilots
are naturalization of technology, development of measurable
and replicable models, bringing up of suitable standards and
regulations based on these pilot project experiences.
Puducherry Smart Grid project is one of the declared pilots
which is being developed jointly by Power Grid Corporation
of India 1td (POWERGRID) and Puducherry Electricity
Department (PED).

5.1 Puducherry Electricity Distribution System:

Puducherry is one of the Indian Union Territories which has
approximately a million of population having literacy rate of
96%. PED is not yet unbundled and on the basis of
distribution it is divided into ten divisions for the effective
operation and maintenance. Smart grid pilot project covers
one Division viz. Division-I which covers all the features of
smart grid like Advanced Metering Infrastructure (AMI),
Peak Load Management (PLM), Outage Management System
(OMS), Power Quality Management (PQM), Renewable
Energy Integration and energy storage. After implementing
the above Smart Grid successfully, the pilotis expected to be
extended to a smart city that features water management,
gas management, e-medical, e-education and e-
transportation, e-governance etc.

5.2 Smart Grid Pilot Project (Division -I) profile:

Division-I of Puducherry has 100% electrification. It has
87035 nos. of consumers, predominantly domestic (about
79%) and other consumers being commercial, HT,
agriculture, street lighting, etc. The entire area is supplied by
one number of 110/22/11 kV sub-station, which feeds to 7
nos. of 22kV overhead feeders, 5 nos. of 11kV underground
cable feeders and 325 nos. of distribution transformers
handling a total load of 127.8 MVA.

6. Using optical fiber in Smart Grid Technology

As there is an exchange of information and power between
provider and consumer in smart grid system an effective
type of medium must be used. An optical fiber is the best
option for that. Fibers are used in communication including
protection, monitoring and control devices just in order to
prevent obstacles in communication use of EMI and RFI in
power system makes it more effective. Its easy field
connector termination via optical crimp and cleave
termination system is the additional advantage of optical
fiber. Problems like ground fault and excess current can
cause change in electrical potential from one location to
another which can make the equipment damaged and
harmful to human body. Optical fiber gives such required
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isolation to overcome the risks of human injury and
equipment damage.

7. Advantages regarding smart grid system

® Raising Reliability: building a complete electrical
system monitored and controlled in real time, with a
capacity of self-establishing (self-healing).

®  Operational Efficiency and Optimization of investments:
transmission by superconducting cables and full
automation with integrated systems with analytical
capacity appropriate to the decision-making activities.

® Network Operation and Planning: more detailed
information on the demand and conditions of the
electrical system through the meter’s electronics.

®  Air pollution due to electricity sectors can be reduced
upto 30 % by 2030

Savage of energy per year will be as same as 70 million road
trips around the world or driving an electric car over the
distance of 1.7 trillion miles.

8. Conclusion

So, as per the increasing demand and rate of
consumption of energy a digitalized and intelligent
technology is must. This requirement will be fulfilled by
implementation of smart grid technology and it's complete
information is as per above article. The implementation of
smart grid will result in increased efficiency, reduction in
global warming, wastage of energy, etc. This will lead to
change the pattern of energy sectors in the world.
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