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ABSTRACT 

In India, the consumption of electrical energy has been awfully increasing year by year. The continuous minimising of the 

world’s natural finite resources is going to affect abnormously our economic growth. New technologies for generation of assumed 

abundant renewable energy is important for Tamil Nadu which is grappling with the problem of changing the climate global hydrological 

cycles and carbon emission. The sustainable energy sources are being wisely utilized as important facts on power generations from 

technical, economic, environmental and social aspects. Wind power generation is rapidly becoming a needed significance to our 

increasing demand in Tamil Nadu. Tamil Nadu’s repeated electric power blackout and brown out is an opportunity for developing 

sustainable energy solutions. This study aims to address the casual and non-casual forecasting methods and adds more details to make 

it clear. To organize a strategic contingency planning in order to incorporate the mathematical modelling approach. The mathematical 

modelling approach is followed to meet the increasing power demand in detail. 
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INTRODUCTION 

The per capita average annual domestic electricity consumption in India in 2010 was 478 kWh, in contrast to the global per 

capita annual average of 2300 kWh and 1210.81 kWh in Tamil Nadu. Tamil Nadu’s electricity problem is likely to get worse with the 

deficit in production rising to 34.1%, as the highest in the country- power supply position in the year 2011-12 is 17.5%. [03]. The 

installed capacity was about 1362 MW in 1947 and has been growing to about 173,626 MW by March, 2011.  

Accounting the prior research: The major research gap is identified from the electricity system of the state of Karnataka, which is 

severely constrained by both limited capital and energy resources. Many inferences and observations were gleaned by both the 

researchers and industrials during the course of the investigation. The effective use of fossil fuel sources of energy has been undergoing 

a series of significant challenges and reorientations have been particularly evident in this process of reorientation timely. This article 

focuses the mainstream of mathematical analysis with a view to emphasizing its gaps and recommending its salient features in a right 

direction for its future development.  

MATERIALS AND METHODS 

The data referred in this study have been acquired from Tamil Nadu Generation and Distribution Corporation Ltd 

(TANGRDCO) and Central Electricity Authority (CEA). This paper purposes into a research work on an explanation of causation 

(regression analysis) and non-linear functions can be fit as regressions. The certain selected common choices are power, exponential, 

linear equation and R2 value, but any carrying on beyond certain existing value for continuity function can also be used. Trend is a fast 

and furious practice and takes longer to develop. They are longer lasting and far more widespread trends continue to make a way into 

the larger groups with lasting effects and staying power. Prognosticate what its prospects are for trends and trend-hood. Trend reports 

need to be more than the lists of spotting trends or fads which are growth rates, nominal, average (Mean, Median, Mode), variance, 

standard deviation, range, time series analysis and scatter graphs. The other important assessing analysis is seasonality and statistical 

based methodology.  

Casual forecasting method: The casual forecasting method is discussed the possibility of the cause and effect relationship to predict 

the future power demand. The estimating techniques based on the assumption that the variable to be forecast (dependent variable) has 

cause-and-effect relationship with one or more other (independent) variables. The trend projection measures the required demand 

{dependent variable (y)} is attributed to the power generation {independent variable (x)} without seasonal period. The constant b is the 

regression coefficient of y on x. Trend analysis, R2
 value of power generation for the year 1997 to 2001from MU to MW of power is 

ascribed in Fig.1. The trend equation of generated power (MU) and R2 value and capacity factor (%) and R2 values are presented in 

equations 1 to 4. 

Y= 585.23X- 1E+06    (1) 

R2 = 0.8551     (2) 

Y= 0.4417X- 867.91    (3) 

R2 = 0.701     (4) 

There is a degree of relationship between two or more random variables, the closer the relationship is the higher the degree of 

correlation. The value R2 = 0.8551(Fig.1.) and R2 = 0.701 (Fig.2.) is the determination of effectiveness of the regression analysis and 

the perfect correlation (R2=1). Trend equation, R2
 value, and Gauss fit of linear capacity factor for the year 1997 to 2010 is pictured in 

Fig.2. The histogram and probability analysis of power generation for the year 1997 to 2001 is indicated in Fig.3. The probability 

provides a quantitative description of the chances of the long term proportion with which a certain results will occur in conditions with 

short term uncertainty. A probability of 0.53, 0.67, 0.73, 0.67 means the power generation 1000, 3000, 5000 and 7000 MU may be 

known or not known. Moving average trend lines are drawn to a close fit of data points to be averaged, setting the period to two averages 

of each two successive observations (first and second, second and third, third and fourth etc.). In order to produce electricity more 

effectively is glimpsed non linearity simplistic analysis for the year 1997 to 2001 is depicted in Fig.4. 
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Many alternative sources of energy, as well as a farm of amateur dramatic increases in the use of current energy sources, are 

in economic development of Tamil Nadu.  But wind farms exist, so they are installed by the private sectors and TANGRDCO who are 

eagerly investing in wind power, finding the arrangement quite profitable comparing with conventional power from TNEB. Every effort 

is made to maintain the illusion that they are in fact a suitable solution for the trade of "green credits" in addition to actual power 

consumption. Power generated from wind energy scenario is graphically drawn in Fig.5. The difference between power generation and 

power demand is shown in Fig.6. 

  

Figure.1.Logarthmic, power and polynomial equations with 

R2 values power generation for the year 1997 to 2001 

Figure.2.Trend equation R2 value, and Gauss fit of linear 

capacity factor for the year 1997 to 2010 

 

  

Figure.3.The probability analysis of power generation for 

the year 1997 to 2001 

Figure.4.Moving average for 2,3,and 4 consecutive 

observations 

 

  

Figure.5. Wind power Scenario-MW Figure.6.Difference between power generation and demand 
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Demand projections: In order to project the demand values of Tamilnadu in a practical manner, an econometric demand forecasting 

model has been developed using linear regression approach. The first step is to select appropriate factors that will influence the electricity 

demand and will form the part of independent and dependent variables are used in linear regression equation. Wind dominant scenario 

of renewable energy technology and capacity addition of electric power projections for the year 2017 to 2020 is given in Fig.7. Solar 

dominant scenario of renewable energy technology and capacity addition of electric power projections for the year 2017 to 2020 is 

given in Fig.8. 
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Fig.7. Wind dominant scenario and capacity addition of 

renewable energy technology for the year 2017 to 2020 [09].
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renewable energy technology for the year 2017 to 2020 [09].
 

 

RESULT AND DISCUSSIONS 

The research work starts with the identification, analysed primarily in relation to their potential in creating generation and 

distribution and representation of the criteria for the review and evaluation of mathematical analyses and methodologies. An appropriate 

approach to analyse mathematically derived models are of central importance in many scientific and technological contexts. The 

construction of a data availability and capability of mathematical domain tools to address specific issues of scientific representation can 

be extremely complicated for data mathematical analysis which is inevitable to reuse models constructed by other researchers. The 

novelty of mathematical domains are analysed and assessed critically in-depth for systematic coverage of the future power generation 

without interruption. However, to analyse these phenomena in a systematic manner, there is a need to construct a suitable mathematical 

models, a process that usually requires the complementarity of the methodology and models analysed. 

CONCLUSION  

In context, it is relevant to the issues that electricity demand depends on macro-economic factors and as also needs to the small, 

medium and large scale industries. As the cost of existing fossil fuels based electrical generation continues to rise, wind power will 

continue to experience its enormous growth rate. As the costs rise even more, energy storage and other long term storage technologies 

will be utilized more and more. It attracts new investments, creates local employment and generates additional income by permitting to 

sell the excess energy to TNEB. Modelling uncertainty is important in crunch period for complex systems, such as the wind dominant 

scenario of renewable energy technology and capacity addition of electric power projections and solar dominant scenario of renewable 

energy technology and capacity addition of electric power projections for the year 2017 to 2020 is given in Fig.7 and Fig.8.  

FUTURE DIRECTIONS 

In this paper, review of mathematical analysis of research work related to electricity generation has been presented along with 

some insight into the basic needs, methods and substitution to prevent the power failure. The major research development resulting in 

improvements of non-fossil fuel based power plants are shown in the form of mathematically derived equations. It is found that the 

basis of utilizing and developing the alternate systems mostly rely on casual hypothesis. This is largely due to the natural phenomenon 

involving both non-commercial fuels based power production and commercial fuels based power production process parameters along 

with their simple interrelationship.  
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