
1 

Linear Regression Model for Estimating Sustainable 
Generation: A Case Study in Tamil Nadu 
A. Geetha1, S. Usha1, J. Santhakumar2,*, Amrit Kalash3, Harshit Saini3, Shashwat Sinha3

1Department of Electrical and Electronics Engineering, SRM Institute of Science and Technology, Chennai, India  
2Department of Mechanical Engineering, SRM Institute of Science and Technology, Chennai, India.  
3Department of Electronics and Communication Engineering, SRM Institute of Science and Technology, Chennai, India. 

Abstract 

This article aims at developing a statistical model for the prediction of DC and AC generated power from the installed PV 
plant. A proper understanding of the PV plant characteristics is highly in need of predicting the yield based on the solar 
and atmospheric parameters. This study focusses on investigating the relationship among the factors such as beam and 
diffused solar radiations, atmospheric temperature and wind speed for predicting the hourly generated powers. The 
location involved in the investigation is Chennai city, Tamil Nadu state, India. The meteorological data for the selected 
location is obtained from NREL and using a simple linear regression model prediction equations for DC and AC solar 
output power was built using Minitab 16.2.1 version. The methodology used has a capability of better correlation 
coefficient than the other techniques. The developed regression models show R2 value of 99.24% and 99% for DC and AC 
power and the predicted R2 (Rpred) values obtained are 86.54% and 83.22% for DC and AC power respectively. 
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1. Introduction

Recently, the demand for energy increases rapidly as the 
usage of electrical appliances in day today life increases. 
Hence the burden on dependency of fossil fuel also 
increases. The depletion in fossil fuel has a greater negative 
impact on environment. However the drastic technology 
developments on sustainable sources such as solar, wind etc. 
[1, 2]. Out of those solar based power plants are attracting 
the researchers whose energy is eco-friendly, clean, 
unlimited and free when compared to other conventional 
fuels [3].  

India being a developing country is much investing on 
solar energy systems for meeting the energy demands [4]. It 
is noted that, in India, a particular state called Tamil Nadu 
alone possess a total PV plant capacity of 4000 MW by the 
year 2020. It is also to know that the installed plant had a 
solar generated power for the period of 2019-2020 was 3842 
million number of units [5]. The above data reveals the solar 

availability in Tamil Nadu and its usefulness for the yield of 
electrical energy for the current energy demand situation.  

Hence the prediction of those yield in a specific location 
can help the investors for a proper designing and installation 
at accurate capacity of solar plants. The two different 
prediction techniques in literature is historical data based or 
model based methods [6, 7]. Among those regression 
analysis, artificial neural network, support vector machines 
and other types of machine learning techniques are most 
attracted and accurate prediction models used for the 
prediction of solar panel generated powers in the literature 
[8 -10].  

Based on the land cover area of India, the total potential 
of the country is found to be 5000 trillion kWh/year. It is 
estimated that a single square metre of solar panel area can 
generate maximum of 4-6 kWh/day. National Institute of 
Solar Energy (NISE) suggested minimum 3% of total waste 
land in India can able to produce a maximum power of 750 
GW [11]. 

Beam and diffused solar radiation are the two main 
elements of solar radiation. The addition of beam and 
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Figure 4. Effects on DC power output (a) influence of 
Beam Irradiance and Temperature, (b) influence of 

Diffuse Irradiance and Temperature. 

The presented work is compared with the previous work 
done in the similar area and the comparative table is listed in 
the Table 4.  

Table 4. Comparative Results 

Model R2 RMSE 
Proposed Work 99 2.293 
Kahlil et al. [12] 95 6.34 

Figure 5. Effects on DC power output (a) influence of 
Beam Irradiance and Wind Speed, (b) influence of 

Diffuse Irradiance and Wind Speed. 

Conclusion 

The scarcity in fossil fuel and rise in environmental 
pollution, leads to the development of renewable based 
energy sources. A proper prediction of solar power from the 
PV panels are highly in need of today’s scenario for a 
particular location. Hence this article can provide an insight 
idea to the researchers to predict the DC and AC power 
generated from the installed power plant in Chennai, Tamil 
Nadu, India. The prediction of DC and AC output power 
based on the beam radiation, diffused radiation, atmospheric 
temperature and wind speed has been carried out based on 
the meteorological data from NREL. Linear regression 
model based prediction equations are obtained using a 
software tool called Minitab 16.2.1. The developed 
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regression model owns a better R2 and Rpred value which 
denotes the model is best fit with high accuracy. 
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