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Abstract - Energy is a critical component of economic
growth. The increased wealth that comes with economic
development promotes demand for more and better energy
services. A virtuous circle of improvements in energy
infrastructure and economic growth has been established in
several countries. The process, however, is just getting started
in the rest of the world. Distributed power technologies have
the ability to kick-start the virtuous cycle of energy
development and economic development. Electrical energy is
commonly recognised as a necessary component of human life.
Energy is the primary driver of economic growth and is
essential to the modern economy'’s survival. The long-term
supply of energy from sources is critical for future economic
growth. The terminology "power system" refers to a group of
equipment that make up the physical systems that produce,
transfer, and dispense electricity. The act of autonomously
operating the power system via instrumentation and control
devices is known as power-system automation. The Tesla
Powerwall is based on the power system automation idea. In
this paper, a case study of Tesla Powerwall being used in
American homes was undertaken, which not only helped them
save energy and money, but also stabilised the grid at peak
load.
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1.INTRODUCTION

The need for electrical energy in growing countries and
most populated countries is enormous. But we know that
production of electricity is done at one place and used at
another place so transmission and distribution of electricity
through large cables is necessary which leads to a huge
energy loss. As the demand for energy is so high so need for
minimizing energy loss is also at most important. The
performance efficiency for electricity producing stations are
enhanced by taking various steps. Energy conservation
technology may reduce up to 40% of total losses in
transmission and distribution systems. This technology also
improves efficiency of electrical appliances at the end users.

There are astonishing progress from Indian power sector
since independence. India has a total capacity of more than
2,10,000 MW in 2013 which was jus 1434 MW in 1945.
Transmission lines are laid to every corner of the country
earlier which was restricted to only urban and industrial
spaces. But the exigency for electricity is never came down
than the supply. To improve power sector there are various

electricity corporation boards developed in India. namely
power grid corporation limited (PGCL), National hydro-
electric power corporation (NHPC), state electricity boards
(SEB) etc. However, even after taking so many measures
India is facing power shortage and also high demand in peak
time at the rate of 11% and 8% respectively.

Fossil fuels like coal, oil that has taken years to formis on the
verge of depleting soon. In last 200 years we have consumed
60% of all resources. For sustainable development we need
to adopt energy efficiency measures. Today 85% of primary
energy sources come from non-renewable and fossil sources.
These reserves increasing consumption and will exist for
future generations. Energy survey conducted revealed that
there is requirement of improvement in energy generation
efficiency, improvement in energy transportation
(transmission & distribution systems) and enhancing the
performance efficiency of use end apparatus.

1.1 Power System Automation

Power system automation simply means automating the
controlling devices of a power system. Power system
automation allows the devices to make intelligent decisions
according to the real time data available from the sensors
embedded in the system. The automation of the power
system leads to automatic control of the power input to the
system to maintain high efficiency and reliability depending
on operational requirements. The automation of the power
system has become even more complicated after major
innovations in the field of computer hardware and software.
The development of sensors, amplifiers, recorders, control
devices, valves and measurement technologies have enabled
measurement of many parameters which were not initially
possible and other performance monitoring functions that
provide a detailed picture of the system’s condition in real
time. Power system automation is slowly being implanted in
products ranging from home appliances to power plants.

2. TESLA POWERWALL

Batteries! We are used to finding them in our cameras,
cars toys and what not! But Elon musk has suggested that
we put them in our homes. The Tesla Powerwall concept is
fairly simple. Lowering the electricity cost by consuming less
during the peak hours and more during off peak hours when
it's cheaper and more ecologically friendly to generate it or
even a better case scenario is when paired with solar panels,
it reduces the home’s reliance on city’s power grid by
generating electricity and in some cases giving back to the
grid. Powerwall is an expensive product. But the truth of the
matter is that, thanks to its features, there is no other
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product in the market to compete with it. This advantage of
the Powerwall comes from its power system automaton
features which is integrated to the IoT platform using the
Tesla app. So, for anyone who needs a backup solution for
power outages would anyway choose the Powerwall because
of its advantages compared to any other productavailable in
the market.

Powerwall gives its users the ability to store energy for
later use. It works in tandem with solar to provide energy
and cost savings and other benefits. The Powerwall system
comes with smart controls for the customization by the
owner by using the Tesla app for energy monitoring and
metering. The system learns from the energy use at home
over time and adapts itself to the usage patterns. It can
receive over-the-air updates that may add new features or
enhance the existing features. Tesla Powerwall has an
energy capacity of 13.5 kWh.

Solar Panels

=

DC AC

Powerwall Inverter To home orto Grid

Fig -1: Working of Tesla Powerwall

2.1 Time based control

If the electricity rates vary during the day with respect to the
consumer demand, it is called time-of-use plan. The
electricity rates vary with respect to the time of the day, day
of the week and the season. Utility companies that supply the
electricity generally breaks their plan into two categories:
Peak: This refers to the high demand hours and hence has
the highest rate.

Off-peak: This refers to the lowest demand hours in a day
and hence has the lowest rates.

Time based control in the Tesla Powerwall intelligently
decides when to charge and discharge thus by maximizing
the cost savings.

2.2 Energy forecast

The tesla Powerwall is always learning the patterns of
energy usage for the home and the seasonal solar
production. Based on this data, Powerwall is always running
an energy forecast. This energy forecast aids in optimizing
the energy usage for the home. For example, the Powerwall
prioritizes charging when the rates are low (off-peak) and
discharging when the rates are high (peak), if the forecast
shows that the home will be using energy from the grid ata
high-cost time.

3. PROPOSED MODEL FOR BANGALORE, INDIA

In India, there is no product currently available in the market
which works similarly to the tesla Powerwall. Hence a cost
savings model is proposed here that can be a reality if the a
company comes with a product similar to the Powerwall or
even if tesla itself manufactures and sell the Powerwall in
India. The model is based on the electricity consumption of a
metro city in India, called as Bangalore also known as the
silicon valley of India, with a population of 12 million.

A Bangalore household consumes around 255 kWh of
electricity per month. Assuming there are 30 days each
month, we can say each Bangalore household consumes
approximately 8.5 kWh of electricity per day.

With the current average rate plan, followed by the
Bangalore Electricity Supply company Limited (BESCOM),
The cost of 255 kWh electricity will be = (30 kWh * 3.75) +
(70kWh*Rs.5.2) + (100 kWh *Rs. 6.75) + (55 kWh *Rs. 7.8)
= Rs.1580.5

Assuming a peak to off peak ratio of 2; gives 2.8 kWh off peak
and 5.6 kWh peak usage per day

To completely accommodate for the peak demand, we need at
least a 6 kWh battery

Assigning peak rate of Rs. 8 per unitand off-peak rate of Rs. 3
per unit we get the total cost of electricity per day

= (2.8 kWh *Rs. 3) + (5.6 kWh * Rs. 8) = Rs. 53.2

Therefore, the total cost of electricity per month
=30 days *Rs.53.2 =Rs. 1596

This model if implemented will have a cost savings of
approximately Rs. 1596 for each household in Bangalore,
India.

4. CONCLUSIONS

The proposed model does not takes into account possible
maintenance costs like in the case of a battery failure. While
this is covered under warranty for the five years, it would
adversely affect the device's cost saving ability because the
battery would be unusable while its being repaired or
replaced. If a company can release a product with the
necessary specifications, cost savings are possible for a
household in Bangalore, India. The expected cost savings in
electricity over a period of 5 years is Rs. 50,000 which
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equates to an ROI within a period of 5 years as long as the
cost of battery remains in the cost bracket of Rs. 40,000 to
Rs. 50,000.
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