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    The current book attempts to feature a portion of innovative work in the field of image processing applications to renewable energy systems. The chapters in the book describe the use of neural networks in multi-direction dynamic, topographical data frameworks in taking care of the distinctive contemporary issues managed under the space of environmentally friendly power.




    This book is beneficial for the researchers to work and focus on the hybrid techniques of GIS, remote sensing, image processing, and its implementation on the setup and applications of renewable energy resources. Due to population growth and modernization, the demand and supply system is unbalanced, which directly affects the environmental condition. Hence, it is required to utilize natural resources wisely so that our demand can be fulfilled without harming the environment. The hybrid techniques are fast and provide financial benefits in terms of a site visit and its proper selection. Designers can plan the complete project virtually with its benefits and losses.




    In Chapter 1, Dr. Goyal explains the different problems in rural electrification faced by electricity boards in India. In Chapter 2, Pawar et al. try to entice the effect of uncertainty in renewable energy planning and operation. In Chapter 3, computing techniques for the integration of different renewable energy resources are illustrated by Patel and Singal, the layout and configurations of the integrated renewable energy system are introduced, and various computing technologies that are used to evaluate the performance and sizing of the integrated renewable energy system are presented and discussed in detail. The automatic generation control of hydropower plants consisting of three areas was examined in Chapter 4, where an evolutionary algorithm called whale optimization algorithm (WOA) has been utilized for the automatic generation control (AGC) methodology. In Chapter 5, Chatterjee et al. illustrate the modelling of a traditional controller called proportional-integral-derivative controller for the automatic generation control in the system of a single area. In this, the PID controller has been used to control these systems by automatic generation control. In Chapter 6, Jain et al. analysed the fourteen segments of the Sabarmati riverfront from Subhash bridge to propose bridge 3 (Jamalpur flyover). Image processing software tools such as ArcGIS, QGIS, AutoCAD, Autodesk 3DS Max, Blender, City Engine 2019, ERDAS IMAGINE, Google Open Street Map have been utilized for calculating the sub-indexes and a methodology for conducting similar assessments using a variety of image processing tools has been demonstrated. Singh et al., in Chapter 7, estimated solar energy generation by installing a solar farm in the barren land. Various strategies have been designed for land use characterizations which are commonly known as supervised and unsupervised classification. Here, the supervised method of classification is used as a mode of classification. The land use/cover classification is done by using satellite images of 2000, 2009, 2014, and 2019 through ERDAS IMAGINE 2015 software. It was estimated that a huge amount of energy could be generated by the used solar energy by installing solar farms in the barren land as estimated by the above process. In Chapter 8, Kumar et al. analysed the temperature of the solar panel by thermal imaging camera and thermal image analysis. In this, a device has been proposed which can successfully optimize the utilization of the cooling system and increase the efficiency of the panel. Editors include Dr. Rajesh Singh (Professor, Lovely Professional University), Dr. Sachin Mishra (Associate Professor, Lovely Professional University), Dr. Anita Gehlot (Associate Professor, Lovely Professional University), and Dr. Mohit Srivastava (Professor, Chandigarh Engineering College).
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      Abstract




      Electrificationplays a key role in theimprovement of any nation as it assumes a fundamental job inareaslike horticulture, industry, transport, business, and household. There are two types of sources for energy generations: non-renewable and renewable. The sources which cannot be rehabilitated or regenerated rapidly are called non-renewable sources, while energythatcan be repeatedly generatediscalled renewable sources. Many countries are dependent on non-renewable energysourcesbecause of extra consumption of electricity, but these sources are limited, expensive, and will be exhausted after a certain time period. The maximum use of non-renewable sources may increase several environmental problems on a global scale.




      Nowadays, everyone focuses on renewable sources because today’s world is facing massive environmental change due to the different climatic conditions.One of the major causes ofusingrenewable sources is the depletion of fossil fuels which havebeen focused onin the area of energy generation. Renewable Energy (RE) has many benefits, i.e., improvement of public health and environment quality,reduction inthe dependency on fossil fuels, gas, and oil reserves, and stability in fluctuation.




      The significant expense of sustainable powersourcesis its limitation,whichcan be taken into consideration by a couple of streamlining proceduresthatare used nowadays. The power utilized for all significant local and modern purposes increases the living expectations and work proficiency. Power is the best innovation of humankind in the event that it is utilized astutely. It is very difficult to work without power. One possible solution to overcome the drawbacks of renewable and non-renewable technologies to employ both types of combination is to minimize the cost of the system. As a result, energy generated from individual renewable sources is not reliable and continuous. Other possible solutions that may overcome the drawbacks of a single renewable energy systemhaveto be considered.The importance of vitality has grown as a result of the demands of day-to-day existence. Therefore, renewable vitality assumes a fundamental job to satisfy the vitality prerequisite of any country.
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      1. INTRODUCTION




      Rural electrification ensures continuous and efficient power in remote areas for domestic and industrial work. Due to the shortage of labor, this will increase productivity at a low cost. [Ministry of Power vide letter No. 42/1/2001-D (RE) dated 05.02.2004 have notified the revised definition of village electrification as under]: “A village would be declared as electrified if [1]:





      

        	Basic infrastructure such as distribution of transformer and lines are provided in the inhabited locality as well as Dalit Basti/hamlet where it exists.




        	Electricity is provided to public places like schools, panchayat offices, health centers, dispensaries, community centers, etc.




        	The numbers of households electrified are at least 10% of the total number of households in the village.”


      




      Table 1 represents the state insightful status of rustic zap as of 23/12/16. More than 70% population lives in rural zones in India where the association of matrix is unimaginable.Inthis manner, some independent framework for power age is expected to give the power to unelectrified territories.




      

        Table 1 State-wise Data on Rural Electrification, as of 23.12.19.




        

          

            

              	S. No.



              	States/UTs



              	Total Un Electrified



              	Electrified Village

            


          



          

            

              	1.



              	Arunachal Pradesh



              	1578



              	348

            




            

              	2.



              	Assam



              	2892



              	1808

            




            

              	3.



              	Bihar



              	2747



              	2111

            




            

              	4.



              	Chhattisgarh



              	1080



              	553

            




            

              	5.



              	Himachal Pradesh



              	35



              	28

            




            

              	6.



              	Jammu & Kashmir



              	134



              	32

            




            

              	7.



              	Jharkhand



              	2525



              	1397

            




            

              	8.



              	Karnataka



              	39



              	7

            




            

              	9.



              	Madhya Pradesh



              	472



              	358

            




            

              	10.



              	Manipur



              	276



              	185

            




            

              	11.



              	Meghalaya



              	912



              	670

            




            

              	12.



              	Mizoram



              	58



              	30

            




            

              	13.



              	Nagaland



              	82



              	28

            




            

              	14.



              	Odisha



              	3474



              	1908

            




            

              	15.



              	Rajasthan



              	495



              	400

            




            

              	16.



              	Tripura



              	26



              	15

            




            

              	17.



              	Uttar Pradesh



              	1529



              	1459

            




            

              	18.



              	Uttrakhand



              	76



              	7

            




            

              	19.



              	West Bengal



              	22



              	10

            




            

              	



              	Total state



              	18452



              	11363

            


          

        




      




      

        1.1. Needs of Rural Electrification




        Domestic economic levels can be increased through the delivery of energy services to fulfill the needs of cookery and illumination.





        

          	Increase venture competence.




          	Reduce labor and time in fetching fuel-wood and water.


        




        Energy is required for many basic needs in every sector like irrigation and fertilization, householdlighting, food processing, cooking, small industry processing, commercialareas, i.e., shop, flour mills, social services, water pumping, road lights, etc.





        

          	Agriculture Sector: Irrigation, Fertilization.




          	Domestic Sectors: Lightning, Food Processing, Cooking.




          	Industry Sector: Machinery, Mills, Commercials Space.




          	Social Service: Water Pumping, Health Centre.


        


      


    




    

      



      2. ELECTRIFICATION IN THE INDIAN CONTEXT




      The data indicates the empowerment in power supply during the year 2018-19. The gap between demand and supply of energy has been reduced to 0.7% from 2.2%. The consumption of electricity is increasing at a faster rate in India as compared to other countries of the world due to the increase of population to a larger extent and economic development of our country.




      Fig. (1) shows that there is maximum consumption of energy in the duration of eight years as compared to its production. It shows that the consumption of energy is increasing rapidly as compared to its production.




      Fig. (2) presents the current status of the installed capacity of India for total energy generation production with non-renewable and renewable energy sources. It shows that the major portion of electricity generation depends on non-renewable sources (thermal etc.), and only 18% of total generation depends on renewable sources. The installed capacity of the country as of 30/September/2017 is estimated to be 3,31,117.58 MW1 comprising 6,780 MW (2%) nuclear and 44,765 MW (14%) hydro. The capacity of renewable energy in India is rising progressively. In March 2016, RE installed capacity stood at 60,158 MW which was 18% of the power mix in the country (Central Statistics Office, 2017) [2, 3].




      
[image: ]


Fig. (1))


      Energy production and consumption per capita in India.
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Fig. (2))


      Current Installed Capacity.



      Fig. (3) shows that generation through renewable energy comprises 29151.29 MW from wind energy, 4346.85 MW from small hydro plants, 8182 MW from biomass power and biomass gasifies, and 9566.66 MW from solar power as well as urban and industrial waste. India ranks fourth in the world in terms of the installed capacity of wind turbine power plants. It shows that a large amount of power generation depends on the wind energy system in renewablesources[4, 5].




      India is one of the leading developing countries in the world, and many investors are interestedin investingmoney. Ministry of New and Renewable energy (MNRE) has investigated the matter related to energy generation. MNRE has developed new renewable energy policies to fulfill the energy demand in India. The mission of MNRE is as follows[6, 7]:
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Fig. (3))


      Renewable Energy Generations in India. 



      

        	To decrease the dependency on fossil fuel through the development of renewable alternatives and thereby decrease the gap between load and demand.




        	To increase the use of renewable sources like bio, wind, solar, hydro, tidal, etc.




        	To increase the energy availability in rural areas, especially for domestic purposes like cooking, heating, etc.




        	To provide cheap or reasonable energy.


      




      The central and state governments play a very significant part in the promotion and development of renewable energy. The planning commission, which heads the group of five ministers, works on the energy policy sector. The State Governments have the power to create energy policies directly or indirectly.




      Fig. (4) shows the basic structure of energy administration in India. It is headed by the government of India, which is further subdivided into different parts, and this is governed by the ministers. Over 70% populace lives in provincial regions in India where the association of lattice is absurd, and some independent framework for power age is expected to give the power into unelectrified zones. It could be associated with lattice or might beused toremain solitary [8, 9].
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Fig. (4))


      Structure of Energy Administration in India.

    




    

      



      3. RURAL ELECTRIFICATION OPTIONS




      There are different ways for rural electrification, and some are listed below [10, 11]:




      

        



        3.1. Grid Power Extension




        Grid extension can be the best option for rural electrification as well as village electrification. However, it requires a huge infrastructure, which is very expensive due to the following reasons:





        

          	The number of users per kilometer is very small, so consumption is also very less compared to the urban areas.




          	The ability to pay the electricity bills is very low.


        


      




      

        3.2. Power Generation with Diesel Generation




        This is the most common conventional technology used in village areas. There are many flaws that can be observed,such as:





        

          	Some villages are unable to get proper transportation as transportation of diesel becomes very difficult, which generally increases the transportation cost.




          	Storing fuel is very difficult.




          	High maintenance cost.




          	Diesel generator increases the effect of greenhouse gases rapidly.




          	Rise in noise pollution level.


        


      




      

        



        3.3. Non-renewable Energy System




        The sources which cannot be rehabilitated or regenerated rapidly are called non-renewable sources. Many developed nations need non-renewable energy sources such as fossil fuels (coal and oil) and nuclear power. More than 85% of the energy is used in the form of non-renewable supplies. Problems of rural electrification through non-renewable sources are listed below:





        

          	Remote or rural communities must import the primary fuel for power production, which increases the transportation cost.




          	The cost of storing the fuel is very high.




          	Some non-conventional resources produce greenhouse gases.




          	These systems are noisy.


        


      




      

        3.4 Renewable Energy System




        Renewable can be defined as energy sources for long-term daily life work. It depends upon the earth's ecosystem like the geothermal, solar system, etc. Today, India is developing the production of power from sources like solar, wind, biomass, and hydro. Renewable energy sources are commonly used to reduce the gap between production and demand all over the world. Some characteristics of RE are as follows: less noisy, easily accessible, less expensive, requires less maintenance, no waste product and no pollution, no transportation system required, difficult to generate the high power, difficult to get continuous energy because of dependency on natural sources, requires battery storage, converters, etc.
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