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Abstract: In the research work, the simulation of the power efficiency considering Ein,
Eout as variable and Eout, Ein as constant has been proposed. It also provides the
simulation of power production with integration of solar, wind and nuclear power plant.
This work has focused on the integration of Nuclear power system with hydrolic, solar,
wind based power system. The result represents the simulation of energy efficiency in
nuclear power plant considering Ein and Eout. The efficiency decreases as the Ein
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increases. The efficiency increases with the Eout increase. The proposed work is  Research Publicaton and seminar
capable to optimize the Ein and Eout for particular efficiency. The proposed work has simulated how much Ein or
Eout should be there in order to achieve particular efficiency level. It would increase reliability and consistency of
electricity production. According to proposed model there is no need to depend only on wind and sun. Proposed
model would be capable to produce electricity in absence of wind and sun.
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[1] INTRODUCTION

It is form of energy which is obtained from a process
which is very well known as nuclear fisson. In this
particular process uranium atom is divided in to
several parts in a reactor Due to this heat formation
take place. With the help of this heat steam is
produced. With the help of this heat turbine rotates
and generate electricity. An excellent level of
protection as well as immunity standards is sustained
by all the Nuclear power plants. They are always
ready to handle any type of casualties. In order to
guard plants from any suspect able threats nuclear
plants are provided with a solid physical protection
system. In almost all nuclear power plants uranium
atoms is divided in to several parts in a reactor Due to
this heat formation take place. With the help of this
heat steam is produced. With the help of this heat
turbine rotates and generate electricityspin a turbine
to generate electricity.
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Fig 1 Comparative analysis nuclear energy between
2007 to 2015

Nuclear Fuel

Nuclear fuels are fissile .1t is very hard when it puts
down into the reactor and remains in the same form
when it brings back out of the reactor. It is firstly
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converted in to gas and then from gas to powder.
This powder is then pressed in to pellets and wrapped
in to fuel assemblies.

Nuclear Waste

Nuclear waste is a material which is obtained after
the process of nuclear fuel in reactor. From front is
looks like the fuel which was put down in to the
reactor. But as we know that chain reaction take
place it is not quite same. Thsee waste materials are
so much radioactive and remain radioactive for
thousands of years. It was so much toxic that if any
one stands near it when it is not shielded gets a
radioactive dose.

Safety and Security

An excellent level of protection as well as immunity
standards is sustained by all the Nuclear power
plants. They are always ready to handle any type of
casualties. In order to guard plants from any suspect
able threats nuclear plants are provided with a solid
physical protection system, excessive safety systems
and deeply skilled security officers. By applying
latest cyber security methods it is possible to keep
away hackers from the layers of security. It is also
helpful in continuous monitoring of new threats.

The manufacture and approval of nuclear plants are
done by keeping in mind a safety method which is
known as “defense-in-depth.” In this method
different safety barriers are present which are
autonomous. It is necessary that no one completely
depend on single safety layer no matter how strong it
is. Due to the availability of different safety barriers
it is possible to give protection against accidental
radiation release such as the rods that encase the
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uranium fuel and the steel-reinforced concrete
building that houses the reactor.

Various rules regarding protection and immunity
have been imposed by NRC after inspections. If it is
found that these rules are not followed in a particular
plant then they can either charge fines or order a
plant to shut down. In any case two NRC inspectors
are appointed in each and every plant. These
inspectors can do inspection of plant, at any time.

An excellent security history is noticed in U.S.
commercial nuclear plants. There have been lot of
things related to their operation all the way through
history of their operation.

Electricity Production in India

The utility electricity sector in India has National
Grid with installed capacity of three hundred thirty
Giga Watt on 31 January 2018. Renewable power
plants have thirty two percent of total installed
capacity.

Gross electricity produced by utilities in India has
been 1236.39 TWh. Total electricity generation in
country has been 1433.4 TWh during fiscal year
2016-17.

Capital Costs Per MW of Power Plants in India
(Million USD)
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Fig 2 Electricity production in India
[2]JPROBLEM FORMULATION
Electricity has been major need for regular activities.
It has been found that it is unable to do operation
without electricity for domestic and industrial
purpose. Power generation, transmission as well as
distribution process has been discussed as follow

1. The electricity is generated by power plant
2. Transformer is used to steps up voltage in
case of transmission

3. Transmission lines are used to transfer
electricity at long distances

4. Neighborhood transformer are used to steps

down the voltage
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5. The Distribution lines are used to carry
electricity for domestic purpose.
6. Transformers on poles are used to step down

electricity. It is done before it reaches houses

[3] RESULT AND DISCUSSION

It is known that nucleus of a large atom might split
into two in several situations. A certain amount of
huge atom’s mass has been converted to pure energy
in such process. Amount of energy released in
nuclear reactions is astounding. Following table
presents how long a 100 Watt light bulb might run
with help of 1 kilogram of different fuels. Natural
uranium undergoes nuclear fission. So it attains very
high energy density.
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Fig 3 Efficiency Chart (Ein is Variable)

Here in this section the simulation of optimization of
efficiency of nuclear power plant has been performed
using matlab. In order to perform optimization of
simulation a nuclear efficiency a constant efficiency
of 0.5 has been considered. Then a matlab based
graph representing the influence of Eout on
efficiency has been considered.
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Fig 4 Optimization of Efficiency (Ein is variable)
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Here the optimization of Energy efficiency has been . . . _
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Fig 6 Simulation of power production with

integration of solar, wind and nuclear power plant 10- ]
Case 1: Hydrolic simulation is made on Head of 10 | U\ , , , , ‘
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such as water weight and flow are constant.

Fig 8 Hydrolic power simulation in case of Head
from 10 to 40 feet
Fram To Interval
Case 3: The simulation is made on flow of 15 to
25cubic feet per second with interval of 2. All other
variable such as water weight and Head are constant.
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Fig 9 Hydrolic power simulation in case of flow of
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Simulation for Solar energy(kWh) according to solar
panel area
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Fig 10 Simulation for Solar energy (kWh) according
to solar panel area

[4] OPTIMIZATION FOR TRADITIONAL

POWER SYSTEM FOR THE PRODUCTION OF

MORE THAN 10000 KW POWER

INPUT PARAMETERS

Solar power parameter

PANEL_AREA=20

SOLAR_PANEL_YIELD=15

ANNUAL_AVERAGE_IRRADIATION=1250

PERFORMANCE_RATIO=0.75

Hydrolic power parameter
HEAD=50;

FLOW=20;

W=62.4;

kw=0.746;

fls=550;
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POWER_COFFICIENT=0.5;

WIND POWER power parameter
Blade_length=32;

Wind_Speed=12;

AIR_DENSITY=1.67;

POWER_COFFICIENT=1;
SWEPT_AREA=3.14*Blade_length*Blade_length;

Output

SOLAR_POWER = 2813 KW
HYDROLIC_POWER = 42 KW
WIND_POWER = 4639 KW

TOTAL _POWER= 7494 KW

This configuration is not yielding required power
from integrated system. Here we have to reduce the
cost and increase the power production.

[5] OPTIMIZATION FOR PROPOSED POWER
SYSTEM FOR THE PRODUCTION OF MORE
THAN 10000 KW POWER

INPUT PARAMETERS

Solar power parameter

PANEL_AREA=20
SOLAR_PANEL_YIELD=15
ANNUAL_AVERAGE_IRRADIATION=1250
PERFORMANCE_RATIO=0.75

Hydrolic power parameter

HEAD=50;

FLOW=20;

W=62.4;

kw=0.746;

fls=550;

POWER_COFFICIENT=0.5;

WIND POWER power parameter
Blade_length=32;

Wind_Speed=12;

AIR_DENSITY=1.67;

POWER_COFFICIENT=1;
SWEPT_AREA=3.14*Blade_length*Blade_length;
Output

NEUCLEAR POWER=3000KW

SOLAR_POWER = 2813 KW
HYDROLIC_POWER = 42 KW

WIND_POWER = 4639 KW

TOTAL POWER= 10494 KW

The above configuration is optimum as it is yielding
more the al0000KW power supply. The presence of
Nuclear power, Hydraulic allows system to provide
power even if wind power and solar power is not
working. However the maximum energy would be

4
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taken solar power and wind power. But in absence of
these the input to Nuclear power system is modified.

[6] CONCLUSION

This work has focused on the integration of Nuclear
power system with hydrolic, solar, wind based power
system. The result represents the simulation of
energy efficiency in nuclear power plant considering
Ein and Eout. The efficiency decreases as the Ein
increases. The efficiency increases with the Eout
increase. The proposed work is capable to optimize
the Ein and Eout for particular efficiency. The
proposed work has simulated how much Ein or Eout
should be there in order to achieve particular
efficiency level. This system would provide the clear
picture for the energy production according to
input.Considering the limitation of exiting work
proposed work is integration of Nuclear power, hydro
electricity power, solar system, and wind energy.

[7] SCOPE OF RESEARCH

It would increase reliability and consistency of
electricity production. According to proposed model
there is no need to depend only on wind and sun.
Proposed model would be capable to produce
electricity in absence of wind and sun. This system
would reduce consumption of fossil fuels and
production of greenhouse gases. System is good for
remote application: satellites, rural hospital
equipment in developing counties,
telecommunication equipments, etc. It would reduce
the loss of electricity due to power line resistance
because it can be sited where the electricity is used.
System reduces water consumed in electrical
generation processes by displacing electrical demand.
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