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Abstract: This study aims in forecasting optimal days 

of operating the wind turbines at various regions of 

Tamil Nadu State during a particular month.  Graphical 

comparisons of wind speeds for each month at different 

places of Tamil Nadu region are made. The potential 

areas for harnessing wind power are identified and the 

meteorological data of those regions are taken as input 

to the ANN model. To train the neural network, five 

years data starting from 2010 to 2014 are taken. To 

assess whether the ANN has been trained properly or 

not, the data for the year 2015 are used for testing. To 

ascertain whether the developed predictive model 

functions properly, we consider the data for the year 

2016. The data for the year 2017 are used for predicting 

the wind speed for further prediction of optimal 

operating periods of wind turbines. The trained model 

is used to simulate and predict whether turbines can be 

operated in a particular month and if operable, number 

of days during which the turbine could be run. A binary 

classified output is generated, which tells the user 

whether turbines can be operated in a particular day of 

a month or not. Predicting the optimal time to operate 

the wind turbine will help the stakeholders to take 

important decisions on when to operate the wind farm 

and when to shut down. The turbine is brought to a halt 

if the wind speed is less than the minimal operating 

speed for power to generate. Again, the wind turbine is 

brought to a halt if the wind speed is greater than the 

threshold speed. This prevents damage to the wind 

turbine blades and rotor and hence paving the way for 

efficient and optimal operation of wind turbines within 

the safe operating speed. 

Keywords: Artificial Neural Network, Wind turbine, 

Safe operating period, viable operating months.  

1. Introduction 

    In wind energy forecasting, it is essential to know the 
speed at which the turbinestarts rotating and produces 
electricity. Too little wind cannot deliver sufficient 
power. Too much wind is susceptible to damage to 
turbine blades and rotor. Therefore, it is essential to 
predict the safe operating periods of wind turbine 
generators so that precautionary measures can be taken 
for safe operation.  Where load shedding is common in 
states like Tamil Nadu, it is essential to  

determine the optimal operating periods (probable 
month and particular days in that month) of wind 
turbines which will ultimately help in planning wind 
power generation. 
    Several papers are published in forecasting of wind 

speed. A surveyof wind speed predictions has been 

carried out and the contributions of several authors are 

analyzed. The author [1] makes a comparison of 

various forecasting techniques like ARMA, feed 

forward, recurrent neural networks, ANFIS and Neural 

logic network. Among all these models, the neural 

logic network model is found to perform better than 

persistent approach.The data from coastal region of 

India is utilized for wind speed forecasting and trained 

using back propagation and cascade correlation 

algorithm [2]. The outcome of this paper is that the 

neural network model outperforms the time-series 

model. In this paper [3], the model is trained using a 

Genetic Algorithm based learning scheme.The authors 

conclude that the persistent method shows better results 

than Genetic Algorithm.The authors [4] prove that the 

recurrent models outperform the static ones while they 

exhibit significant improvement over the persistent 

method. A self-organized map is trained to classify the 

wind speed and Radial Basis Function (RBF) is used 

for prediction [5]. The RBF shows better results than 

Numerical Weather Prediction(NWP). The authors [6] 

have concluded that for wind speed and wind power 

predictions the Average Grey model is superior to Grey 

model and Persistence methods. This paper [7] presents 

a statistical approach based on k-means clustering 

technique to evaluate wind and solar energy potential in 

a given site. The two popular models namely the 

ARIMA and ANN were developed separately for wind 

speed prediction [8]. A hybrid model combining the 

two models was also developed. The results of hybrid 

model is said to have higher accuracy than these two 

separate models. This paper [9] presents a two-stage 

methodology for accurate wind speed forecasting. The 

first is based on Bayesian combination algorithm and 

the second stage is using three neural network models 

such as ADALINE, BP networkand RBF network. 

While the performance of neural network model is not 

consistent, the Bayesian combination algorithm proved 

to be reliable.  This paper [10] uses ANN along with 
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adaptive Bayesian learning and Gaussian process 

approximation for wind power prediction. The 

evaluation done for two different sets of time horizons 

proves that neural predictor performs better 

thanPersistent method. The Multiple Architecture 

System [11] is implemented by associating the 

predictions obtained from the different regression 

algorithms (MLR, MLP, RBF and SVM) making up the 

ensemble by three fusion strategies (simple, weighted 

and non-linear).This Multiple Architecture System is 

proved to be a robust model for wind power prediction. 

In the paper [12], a modified EMD-FNN model 

(empirical mode decomposition (EMD)) is proved to be 

a promising strategy for wind speed forecasting.A 

combination of MHNN with EPSO [13] proves to be a 

good methodology for wind power forecasting. A two-

stage methodology is carried out in this work [14] using 

adaptive wavelet neural network (AWNN) and a feed-

forward neural network (FFNN), which outperforms 

Persistence and New Reference Benchmark model. 

This paper [15] presents a method to upgrade the short 

duration wind power prediction at a given turbine using 

information from NWP and resulted in a reasonable 

improvement in wind power prediction. The authors 

[16] have made use of three types of algorithms such as 

Genetic Algorithm, Back Propagation Algorithm and a 

combination of these. The compared results show that 

the Genetic algorithm outperformed other algorithms in 

terms of accuracy in prediction.  

2. Wind Energy In Tamil Nadu 

According to Indian Government statistical 
report, the state of Tamil Nadu produces around 40% of 
the total wind energy production in whole of India.The 
meteorological data of certain places in Tamil Nadu was 
taken from World Weather website. The wind does not 
blow uniformly in all the regions of Tamil Nadu. This is 
depicted in a column chart (Figure-1). By analyzing the 
chart, we conclude that Coimbatore,one of the cities in 
Tamil Nadu,has the capacity to generate wind energy 
from the months of May to September (Figure-2). From 
Figure-1, it is evident that Cuddalore and 
Nagapattinamdo not have sufficient wind speed to tap 
wind energy. Windblown at Chennai from April to July 
can be utilized for wind power generation. The optimal 
time to use wind in Pamban is from May to July and 
from November to January. The windblown during the 
months of May to August,and December in 
Trichirappalli region can be used to harness wind 
energy. 
 

Figure-1.Monthly average wind speed of six districts 
for five years 
 

 
 

Figure 2. MonthlyAverage wind speed of Coimbatore 

for five years 
 

3. Materials And Methods 

The conventionalprocedure involved in predictive 
analysis is shown in Figure-3 and explained below. The 
daily average reading of the various parameters for all 
the twelve months in a year can be obtained from 
various websites relating to weather. The Coriolis force, 
Rossby waves, pressure gradient, intensity of sunshine 
and earth’s temperature are the numerous factors that 
affect wind direction and speed. We do not consider 
Coriolis force for our study because it changes only the 
wind direction. The wind speed is affected by Rossby 
waves. The variation in the Coriolis Effect with latitude 
is the main cause of Rossby waves. Since we do not 
consider Coriolis Effect, we do not consider Rossby 
Effect either.The important factors that affect wind 
speed are: Temperature, Pressure, Humidity, Rainfall, 
Visibility and Average wind speed. Other parameters 
such as yearlymean maximum and minimum 
temperatures, number of days with rain, snow, storm, 
fog, tornado and hail are not taken for analysis, as they 
contribute very marginally to the prediction of optimal 
operating periods of wind turbines.The Neural Network 
Toolbox available in MATLAB package is made use of 
for the prediction. Differentlearning algorithms were 
applied to theback-propagation network and the 
performancesobtained werecompared for different 
number of iterations, mean squared errors etc. The 
Levenberg-Marquardt(LM) Algorithm is found to give 
better performance as compared to other algorithms in 
predicting the possibility of operating the wind turbines. 
The neural network architecture consists of two middle 
layers and one output layer. The transfer functions used 
for the middle layers and output layer are tansig and 
purelinrespectively. An unknown data setis applied as 
input to the ANN model developed to ascertain the 
validity of the model. Mean Squared Error (MSE) is 
used to measure the performance of the predictive 
model. The lesser the MSE, the more accurate the 
model is. 
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Figure-3.Steps in Predictive Analysis 

4.Results and Discussion 

To train, test and predict the optimal operating 
days of wind turbines fora particular month, the data 
from Coimbatore region is taken. The steps involved in 
predicting the number of days the turbine can be 
operated are given in Figure-4.The daily average data of 
the selected parameters Table-1 for the months May to 
September for the years 2010 to 2014 are taken for 
training and an ANN model is developed. The output 
from ANN model is either 0 or 1, where 0 indicates that 
the turbine should not be operated and 1 indicates that 
the turbine could be operated. The number of 1s 
obtained as output for one month period is counted 
which gives the total operable days in a month.The data 
for the year 2015 given in Table-2 are applied to the 
developed ANN model in order to validate its 
prediction. The mean squared error of the ANN model 
is shown separately for each month, and are given in 
Figures 5-9. The actual number of days the turbine 
could be operated for the month of May to September 
2016 is compared with the predicted output which is 
given in Figure-10. Similarly, the number of days the 
turbine could be operated for the year 2017 can be 
predicted in advance by finding the average of all the 
parameters from 2010 to 2016 and this average data are 
applied as input for the trained ANN prototype.The 
optimal operating periods for various months forthe 
year 2017can be determined from the model. 

 
 

Figure 4.Steps in Predicting optimal days of operating 

wind turbine 

 

Table-1.SampleTraining data 

 

Day Temp 
Pressur

e 
Humidity 

Rain 

fall 
Visibility 

Wind 

speed 

1 28 1010.3 68 14.99 3.1 4.6 

2 30.7 1008.1 62 0 3.2 6.9 

3 28.7 1006.7 68 23.11 3.7 3.3 

4 29 1005.5 74 11.94 2.9 10.7 

5 29.3 1005.1 69 0 3.2 10.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Performance chart for month of May 
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Figure-6. Performance chart for month of June 
 

 

Figure-7. Performance chart for month of July 

 

 
 

Figure-8. Performance chart for month of August 
 

 

Figure-9. Performance chart for month of September 

 
Table-2.SampleTest data 

 

Day Temp Pressure Humidity 
Rain 

fall 
Visibility

Wind 

speed 

1 29.5 1010.2 57 0 5.8 8 

2 29.4 1010 66 0 5.8 5 

3 29.9 1010 60 0 5.1 9.1 

4 27.9 1010.3 69 13.97 4.2 5 

5 28.2 1009.7 67 0 4.7 3.7 

 

 
Figure-10. Comparison chart of operable days of wind 

turbine in Coimbatore city 

5. Conclusion 

Forecasting of wind speed has important 
applications such as prediction of temperature, 
precipitation, rainfall, cyclone, snowfall, wind chillness, 
wild fires etc.Our primary motive is to predict the 
number of operable days of wind turbine in a month in 
certain areas of Tamil Nadu region. Meteorological data 
of various districts of TamilNadu region were compared 
and one of the regions was considered for case 
study.LM training algorithm, available in Neural 
Network Toolbox of MATLAB package, was used for 
training the Neural Network and a predictive ANN 
model was developed. The neural network model 
wastrained with five years’ data commencing from 2010 
to 2014 and testing of the trained model was done using 
thedata for the year 2015. It was found that the 
predicted operating days of wind turbines in a month is 
nearly the same as the actual operating days in that 
month. The accuracy of the predicted number of 
operable days using the developed ANN model for the 
year 2016 duringthe months May to September is 
obtainedas97%, 91%, 95%, 100% and 89% respectively 
for the Coimbatore region. The prediction of operable 
days of wind turbines for the year 2017 can also be done 
in a similar fashion. In future, it is planned to develop 
individual models for various regions of Tamil Nadu. 
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