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Abstract 
 
In recent years, load forecasting has become one of the major areas of research. Three kinds of forecasting can be 
performed depending on its occasion scale: short-, medium- and long-term. Short-term forecasts , in exacting have 
become even more important due to extensive rise of the spirited market. One of the most important benefits of the 
Short-term forecast is reliability for the system i.e. to make these savings reliable via optimal accurate forecasting. 
Artificial Neural Networks (ANNs) have been found useful in many non-linear applications employing knowledge-
based techniques. This is mainly true for applications such as time-series examination. The success of applying ANN in 
time-series study has motivated a number of researchers to look at their use in solving the STF trouble. The adaptive 
neuro-fuzzy inference system presents a good option for the total and automatic parameter purpose for non-linear 
and real time scenarios.  
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1. Introduction 
 

1 At present, load forecasting has become most 
significant area of research. STLF is also useful for 
nearby substations in order to share the load with each 
other by knowing few hours ahead load data. (A 
Khosravi et al, 2012). In many situations it happens 
that one substation is having access of load demand 
and the nearby substations are having less load 
demand. In such cases, it is possible that both will 
share the load demand and will be able to overcome 
the problem of load scheduling. 
 Forecasting can be generally categories as: 1) 
Traditional methods such as Regression model, ARIMA, 
Kalman filtering. & 2) Artificial intelligence such as 
Neural Network, Fuzzy logic systems. (A Khosravi et al, 
2010). 
 Neural network & fuzzy logic systems are the 
universal approximator with the capability of 
identifying, approximating non-linear relationship 
between inputs and targets. NN holds an excellent 
potential of learning and approximating the non linear 
relationships. (A Khosravi et al, 2011). Generally for 
load forecasting the past data is frequently non linear. 
Electrical load forecasting plays a central role in the 
operation and scheduling of power systems. In this 
paper, Short Term Load Forecasting (STLF) is 
considered. One of the most important benefits of the 
STLF is consistency for the power system in order to 
make these investments reliable via optimal accurate 
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load forecasting. Past historical data is used to train the 
model & then the model is tested based on current 
data. Capability of the model to forecast in advance will 
be tested on the basis of various performance 
parameters. If forecasted value is nearer to the actual 
value then model justification is accepted as shown 
below in fig 1. (Hao Quan et al, 2014). 
 

 
 

Fig.1 Basic forecasting model 
 
2. Trend extraction 
 
Past three years historical data is used in order to get 
the trends of the increasing load demand. The rising 
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trend of the monthly electric consumption is the most 
interesting characteristic of the series for short and 
medium forecasting because it provides valuable 
information about the amount of energy that 
consumers will demand on average, its growth rate, 
and how economical or political factors influence it. 
The aim of this process is to obtain a smooth series that 
accurately follows the time series evolution (Eva 
Gonzalez-Romera et al, 2006; Hao Quan et al, 2014). 
 Dispatched load values are taken for the trend 
extraction from the ERCOTs official site which has 
hourly load data of past three years.  
  
3. Proposed Methodology 
 
ANFIS is a combination of fuzzy logic and neural 
network approaches and naturally carries the 
advantages of both. This makes ANFIS quite eye-
catching option for this purpose. 
 Firstly historical data is collected and then data is 
filtered to obtain the data that will be used for training 
the proposed model. Once the model is trained we will 
provide the current data to the model to test the 
performance of the model. Performance of the model 
will be evaluated with the help evaluation parameters.  
 
4. ANFIS architecture 
 

 
  

Fig.2 ANFIS architecture 
 

Source: Reproduced from Jyh-Shing Roger Jang(1993) 

 
In ANFIS architecture as shown above in Fig 2, each 
joint in same layer has the analogous function. 
 Level 1 shows that with each input in terms of its 
association grade a linguistic tag is associated; this is 
also called as membership grade. It can be defined by 
suitable membership functions with appropriate 
parameters. The foundation parameters are associated 
with functions are called nonlinear parameters. 
 Level 2 shows fuzzy AND operations using an 
appropriate operator on the input signals to generate 
the output can be given as,  

  
  
        ( )   ( )             

 
The throughput of this level is normally known as the 
analogous rule of firing power. The ratio of a rule’s 
firing strength is the summation of the firing strengths 
of all the rules is calculated in layer 3. This is known as 
firing strengths of normalization. The throughput of 
layer 3 can be given by: 
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The throughput of layer 4 is given by: 
 
  
    ̅̅ ̅     ̅̅ ̅(           )                 

   
In this, resulting parameters are ai, bi and ci where i = 

1, 2 of the ANFIS. The amount of parameters of ANFIS 

is the sum of premise and resultant parameters. 

 Lastly in layer 5, overall output of ANFIS which can 

be given below is the summation of incoming signals.  

 

  
   ∑   ̅̅ ̅     

∑      

∑    
  

 

The above structure of an ANFIS is meaningful 

assignment of node functions and because of this 

several configurations are possible. ANFIS is an 

amalgamation of fuzzy logic and neural network. So it 

holds the benefits of neural network and fuzzy logic 

respectively. Because of this   ANFIS is a better option.  

( Jyh-Shing Roger Jang, 1993) 

 

5. Results  
 
For Iteration 1 
 

 
 

Fig.3 Plot for iteration 1 
 
For Iteration 2 
 

 
 

Fig.4 Plot for iteration 2 
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For Iteration 3 
 

 
 

Fig.5 Plot for iteration 3 
 

The performance of an ANFIS and NN are shown in 
above figures. ANFIS produces the stable results as 
compared to the NN as the number of iteration is 
increased. Results of the NN are further varied 
randomly as the number of iteration is increased. 
 
Future Scope 
 
In forecasting systems such as wind power forecasting , 
stock market forecasting, solar power forecasting, etc 
Same model can be used in various types in order to 
keep things simple.        
 
Conclusion 
 
Because of increasing competitive market Short-term 
forecasting, have become more useful. Few methods  
were usually used for forecasting to achieve precision 
between forecasted and actual data.  The precision of 
the ANFIS is better as the number of iterations are 
improved as represented in the waveforms. As the 
number of iterations are increased the forecasted 
values of the ANFIS remains constant which increases 
the accuracy of the model.  
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