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Abstract -Now a day’s electricity is most needed facility for the human being. All the conventional energy resources are 

depleting day by day. So we have to shift from conventional to non-conventional energy resources. In this the combination of 

two energy resources is takes place i.e. PTC, wind and thermal energy. This process reviles the sustainable energy resources 

without damaging the nature. We can give uninterrupted power by using hybrid energy system. Basically this system involves 

the integration of two energy system that will give continuous power. Solar panels are used for converting solar energy and 

wind turbines are used for converting wind energy into electricity. This electrical power can utilize for various purpose. 

Generation of electricity will be takes place at affordable cost. This work deals with the generation of electricity by using two 

sources combine which leads to generate electricity with affordable cost without damaging the nature balance. 
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I.INTRODUCATION 
 

Renewable energy is energy that is collected 

from renewable resources, which are naturally 

replenished on a human timescale, such 

as sunlight, wind, rain, tides, waves, and geothermal heat. 

Renewable energy often provides energy in four 

important areas: electricity generation, air and water 

heating/cooling, transportation, and rural (off-grid) energy 

services. 

Differnt Type of Renewal Energy Souces: 
1. Wind Power-  Airflows can be used to run wind 

turbines. Modern utility-scale wind turbines range from 

around 600 kW to 5 MW of rated power, although 

turbines with rated output of 1.5–3 MW have become the 

most common for commercial use. The largest generator 

capacity of a single installed onshore wind turbine 

reached 7.5 MW in 2015.  

2. Hydro Power -In 2015 hydropower generated 16.6% of 

the world’s total electricity and 70% of all renewable 

electricity. Since water is about 800 times denser than 
air, even a slow flowing stream of water, or moderate 

sea swell, can yield considerable amounts of energy. 

There are many forms of water energy. 

3. Ptc Energy- PTC energy, radiant light and heat from 

the sun, is harnessed using a range of ever-evolving 

technologies such as PTC heating, 

photovoltaic’s, concentrated PTC 

power (CSP), concentrator photovoltaic’s (CPV SMART 

GRID), PTC architecture and artificial photosynthesis. 

PTC technologies are broadly characterized as 

either passive PTC or  

4. PTC depending on the way they capture, convert and 
distribute PTC energy.  

 

II.PROJECT MOTIVATION AND 

PROBLEM IDENTIFICATION 

 
With the world oil crisis, dangers of overdependence on 

oil pushed for the development of alternative energy 

sources. Current international trend in electricity 

generation is to utilize renewable energy resources. PTC, 

wind, biomass, micro hydro systems can be seen as 

suitable alternatives to conventional power. With the 

expectation of promoting electricity generation based on 

non-conventional renewable energy, the Government of 

India introduced an Energy Policy to achieve a 10% target 
of power generation through non-conventional renewable 

energy by year 2015 and 20% by 2020 . 

 

India is situated close to the equator, therefore receives an 

abundant supply PTC radiation year around. Solar 

radiation over the island does not show a marked seasonal 

variation, though significant spatial differentiation could 

be observed between the lowlands and mountain regions. 

Over most parts of the flat dry zone, which accounts for 

two-thirds of the land area, PTC radiation varies between 

4.5 – 6.0 kWh/m2 /day. Solar radiation levels remain as 
low as 2.0 – 3.5 kWh/m2 /day over the high plains of hill 

country due to the significant cloud cover over most parts 

of the day. Thus, a substantial potential exists in the dry 

zone of India for harnessing solar energy.  

 

So far these vast renewable energy resources, wind and 

solar, are not sufficiently harnessed for electricity 

generation in INDIA. Thus, in this thesis a hybrid 

renewable power generation system integrating the 
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available solar and wind resources will be investigated in 

detail for a specific location[1]. 

 

III. MAIN OBJECTIVES AND GOAL OF 

PROJECT 
 

The objective of this paper is to analyze the different 

losses of a PTC BASED TPP therefore to implant 

solutions in order to act in time and to improve its 

efficiency. Appropriate performance parameters can 

enable the performance engineer to either immediately 

correct performance or estimate when it would be cost 

effective to make corrections. In fact, the performance 
parameters measure how well a PTC BASED TPP 

produces electricity. 

These actions or decisions are [1-5]: 

1. To Design of Mathematical Model PTC based Thermal 

and Wind Plant;  

2. To identification of maximum irradiation generation of 

PTC power; 

3. To check the both PTC plant efficiency like as thermal 

and wind with compare both us; 

4. Improvement of continuity across to load; 

5. Also identification of thermal based pollution 
generation. 

The objective of this project work is to design double pipe 

and shell and tube heat exchangers which perform a given 

heat duty subject to pressure drop constraints and having 

optimum heat transfer area. 

 

IV.LITERATURE REVIEW 
 

“Model Identification of Typical Thermal Process in 

Thermal Power Plant Based on PSO-CS Fusion 

Algorithm”. 

 

Congzhi Huang: The model identification issue of typical 

thermal process in a thermal power plant is investigated in 

the paper. It is crucial to further develop the PID 

controller parameters tuning approach or designing 

various advanced control laws. A CS-PSO fusion 

identification algorithm is proposed to identify the 
optimal model of the thermal process based on the 

process input and output data. In the algorithm, the 

conventional particle swarm optimization algorithm is 

employed to identify the model parameters of the typical 

thermal process, where the cuckoo searching algorithm is 

used to optimize its velocity parameters, and thus the 

identification accuracy is improved.  

 

“Priority list and particle swarm optimization based Unit 

commitment of thermal units including renewable 

uncertainties”  Md. Sajid Alam: 

Utilizing thermal generation alone to meet the energy 
demand leads to adverse effects on environment. So, to 

minimize the environmental pollution, there is a need to 

enhance the renewable energy contribution in the grid. In 

this paper a hybrid Priority List and Particle Swarm 

Optimization (PL-PSO) approach to solve Unit 

Commitment (UC) and Economic Load Dispatch (ELD) 

of thermal units integrated with renewable sources like 

wind and PTC power plant is presented. The on/off 

decision of thermal units is handled by PL technique, 

while Particle Swarm Optimization (PSO) solves ELD. 

Both programs are run simultaneously, fine tuning their 

solutions in search of a better solution. Wind and PTC 

power output is modeled using MATLAB simulink tool 

and coding respectively. Wind and PTC uncertainties are 
handled using scheduling of operating reserve Ancillary 

service.  

“Design and application of fuzzy immune PID adaptive 

control based on particle swarm optimization in thermal 

power plants” R. Bouchebbat, S. Gherbi: 

 

The PID controller is the most used controller in the 

industry thanks to its simplicity and satisfactory 

performances, unfortunately there is a class of systems 

that can’t achieve satisfactory performances with a simple 

PID controller as the nonlinear and the delayed systems. 
These last years, it appeared a lot of innovative control 

techniques as the bio-inspired methods, one of the most 

promising of them is the immune PID controller, it is 

inspired by the immune system regulating mechanism 

known by its robustness and self-adaptability. In this 

paper, the immune feedback mechanism and fuzzy 

inference are incorporated to design a fuzzy immune PID 

adaptive controller while the particle swarm optimization 

(PSO) algorithm is used to optimize its parameters. The 

simulation results using a main steam temperature system 

as 

“Artificial intelligence based optimization algorithm for 
thermal power generation scheduling incorporating  

demand response strategy” Oliver Dzobo: 

 A dynamic combined economic emission dispatch 

(CEED) problem incorporating demand response strategy 

is performed. The demand response optimization problem 

is solved using a non convex mixed binary integer 

programming technique. Fixed and flexible loads 

connected to the power system network are considered in 

the analysis. Optimization of the dynamic CEED problem 

is done using particle swarm optimization (PSO) 

technique. The algorithm developed is able to take into 
account the thermal power generation unit ramp rates and 

power generation constraints. Conventional Lambda 

iterative method is used to validate the proposed PSO 

algorithm. The results show that the proposed PSO 

algorithm performs better than the conventional Lambda 

iterative method. 

 

“Prediction of Thermal System Parameters Based on 

PSO-ELM Hybrid Algorithm” Liangyu Ma, Lijuan Zhao, 

Xiaoxia Wang: 

Parameter prediction with high precision is of great 

importance for real-time condition monitoring and fault 
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diagnosis of the thermal system during variable load 

process. This paper presents a performance enhancement 

scheme for the extreme learning machine(ELM) to predict 

the operating parameters of the thermal system using 

particle swarm optimization (PSO). ELM is a feed-

forward neural network with single hidden layer, which 

has well generalization ability and fast learning ability. 

However, the number of the hidden layer nodes of ELM 

could not be automatically obtained. The optimal 

selection of ELM parameters can improve its 

performance. 
 

V. CONCLUSION 
 

A parabolic trough is a type of PTC thermal collector that 

is straight in one dimension and curved as a parabola in 

the other two, lined with a polished metal mirror. 

The sunlight which enters the mirror parallel to its plane 
of symmetry is focused along the focal line , where 

objects are positioned that are intended to be heated. In 

a PTC cooker, for example, food is placed at the focal line 

of a trough, which is cooked when the trough is aimed so 

the Sun is in its plane of symmetry [5-10]. 

 

For other purposes, a tube containing a fluid runs the 

length of the trough at its focal line. The sunlight is 

concentrated on the tube and the fluid heated to a high 

temperature by the energy of the sunlight. The hot fluid 

can be piped to a heat engine, which uses the heat energy 
to drive machinery, or to generate electricity. This PTC 

energy collector is the most common and best known type 

of parabolic trough .When heat transfer fluid is used to 

heat steam to drive a standard turbine generator, thermal 

efficiency ranges from 60-80%. 

 

Large-scale PTC thermal power plants need a method for 

storing the energy, such as a the rmocline tank, which 

uses a mixture of silica sand and quartzite rock to displace 

a significant portion of the volume in the tank. It is then 

filled with the heat tran Parabolic Troughs (PTs) are a 
class of PTC concentrators that are curved as a parabola 

and placed in a straight line. The collector used in this 

PTC thermal plant consists of parabolic reflectors (a 

series of mirrors), a metallic structure, a PTC tracking 

system, and receiver tube.  

 

This type of parabolic trough PTC collectors may have a 

concentration ratio of about 80%. The mirror is made of 

borosilicate glass, whose transmittance is approximately 

98%. This glass is covered with a layer of silver in its 

lower part, with a special coating and protection. The best 

reflector can reflect 97% of incident radiation. The role of 
the PTC tracking mechanism is adapted to maintain the 

incident PTC radiation perpendicular to the reflector. The 

radiation is reflected to the focal line of the parabola 

where a receiver tube contains the heat transfer fluid. The 

tube receiver or heat collection element (HCE) is of 

Schott PTR 70 type. It is composed of two concentric 

tubes. The stainless-steel absorber tube, surrounded by a 

partially evacuated glass envelope to minimize heat losses 

result. The receiver tube contains a heat transfer fluid 

which is a synthetic oil (Therminol VP-1)[11]. 
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