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Abstract: This paper presents an approach of data mining 

techniques to forecast the electricity load demand of a 

geographic area using the artificial neural networks 

methods. History load and temperature data are to be used 

to perform the learning in network. After the network is 

trained using back propagation algorithm of learning it can 

be used to predict the load demand at a particular point of 

time in future. 
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I. INTRODUCTION 

With the increase in complexity and an estimated growth of 

3-7 % of electric load per year, the various factors have 

become influential to the electric power generation .In view 

of this, load forecasting has always been important for 
planning and operation decision [4]. Electric load refers to 

electricity consumption in the form of power or energy. The 

fundamental characteristic that makes the electric power 

industry unique is the product, electricity. More specifically, 

it is the limited storage capability of electricity that makes it 

distinctive. Since there is no “inventory” or “buffer” from 

generation to end users (customers), ideally, power systems 

have to be built to meet the maximum demand, the so called 

peak load, to insure that sufficient power can be delivered to 

the customers whenever they need it. In transmission and 

distribution systems, the capacity of any equipment has to 
exceed the peak demand of all the downstream customers it 

serves [6]. Timely implementations of such decisions lead to 

the improvement of network reliability and to the reduced 

occurrences of equipment failures and blackouts .Data 

mining can be used for performing the task of prediction of 

electric load. According to [7]Data Mining is the process of 

extracting valid, previously unknown, comprehensible, and 

actionable information from large databases and using it to 

make crucial business decisions. Data Mining Techniquesare 

specific implementations of the operations (algorithms) that 

are used to carry out the data mining operations. Some of the 
techniques for data mining are Predictive Modeling, 

Database Segmentation, Link Analysis, and Deviation 

Detection. 

 

II. TAXONOMY OF LOAD FORECASTING 

Load forecasting can considered as spatial forecasting and 

temporal forecasting .Spatial forecasting is forecasting future 

load distribution in a particular region, such as a country, a 

state or the city is called spatial forecasting. Temporal 

forecasting is dealing with forecasting load for a specific 

supplier or collection of consumers in future hours, days,  

 

months or even years.T emporal load is classified into four 

categories as in [4, 3] 

 

Table 1 :Temporal Load forecasting 

Forecasting Period Purpose 

Long Term load 

forecasting  

5 to 20 

years 

Planning the growth of the 

generation capacity. 

Decide whether to build new 

lines and sub stations  

Decide whether to upgrade 

the existing systems. 

Staff hiring 

Medium term 

load forecasting  

Few days 

to few 

months  

Used to meet requirements 

in the summer and winter 

season  

Used for Decisions of 

purchasing fuels and 

revising tariffs  

Short term load 

forecasting  

Few 

minutes 

to few 

weeks  

Forecast calculates 

estimated load for each hour 

of the day. 

The daily peak load & 

daily/weekly energy 

generation. 

Usage :fuel allocation to 

generation units ;short term 

maintenance, generator unit 

commitment 

Very Short term 

load forecasting 

One 

minute to 

an  hour 

Used in Energy 

Management 

Systems(EMS). 

 

III. CLASSIFICATION OF TECHNIQUES FOR LOAD 

FORECASTING 

There are various approaches introduced for load forecasting 
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.they can grouped into two main classes: Models and 

methods which follow a more classical approach  i.e. which 

apply concepts stemming from time series & regression 

analysis. Models which belong to fields of artificial and 
computational Intelligence [5] .Another classification of 

forecasting models is: Univariate modeling and multivariate 

modeling .Univariate models also called time series models, 

in which the load is modeled as a function of its past 

observed values this forecasting ignores the exogenous 

factors such as weather and day type. Examples of these 

types of models are multiplicative autoregressive models, 

dynamic linear, or non- linear models, threshold 

autoregressive models, Kalman filtering.[3] Multivariate 

models are the models in which load is modeled as a function 

of some exogenous factors specially weather and social 

variables. Examples are Box and Jenkins transfer functions, 
ARMAXS models, non –parametric regression, curve fitting 

procedures. Multivariate models are also called causal 

methods. [4] 

 

IV. OVERVIEW OF DIFFERENT METHODS 

A. Regression based models – regression models are used to 

model the relationship between the load and external factors 

like weather and calendar information. Mainly linear 

regression is used.Advantages of this method are that 

regression methods are relatively easy to implement. 

Relationship between input and output variables is easy to 
comprehend. Problems exist in identifying the correct model, 

tough which are due to the complex non-linear relationship 

between load and influencing factors.[5] 

 

B. Time series approaches-among the oldest methods applied 

in load forecasting. Time series may be univariate or 

multivariate. Univariate models are used for short term load 

forecast whereas latter are applied for all time horizons. 

 

C. Neural Networks– A neural network is a machine that is 

designed to model the way in which the brain performs a 
particular task. The network is implemented by using 

electronic components or is simulated in software on a digital 

computer. A neural network is a massively parallel 

distributed processor made up of simple processing units, 

which has a natural propensity for storing experimental 

knowledge and making it available for use. It resembles the 

brain in two respects:  

 Knowledge is acquired by the network from its 

environment through a learning process.  

 Interneuron connection strengths, known as synaptic 

weights, are used to store the acquired knowledge.  

The procedure used to perform the learning process is called 
a learning algorithm, the function of which is to modify the 

synaptic weights of the network in an orderly fashion to 

attain a desired design objective. 

 

D. Support Vector Machines- Support vector machines 

(SVMor more accurately support vector regression (SVR)) 

were introduced relatively recently to the field of load 

forecasting, e.g. Support vector machines are generally used 

for data classification and regression. They are non-linear 

kernel-based approaches. Instead of performing the 

regression in the original x; y -space the x-data are mapped 

into a higher-dimensional space using a mapping function. 
 

V. PREVIOUS WORK 

[1] presented a technique of Artificial Neural Network 

combined with regression method. In this work a historical 

data from city of Jeddahin KSA from 1/1/1998 to 31/12/2006 

was used. Intial weights of the neural network were 

generated using a random number generator. A preliminary 

investigation was made and about 300 trials were required to 

find the best result. After this it was used to perform 

prediction .Electric load was forecasted using both the 

methods and comparison was performed which found ANN 

to be better. Limitation was that initial weights are adjusted 
using trial and error approach which is a tedious procedure. 

[2] in 2013presented a method for short term load 

forecasting based on Artificial Neural Networks .It 

demonstrated that there is a strong non linear correlation 

between the values of integrated load on the day prior to 

forecasting and forecasted integrated temperature .The 

algorithm employed herein comprises of two separate 

processing units.Pre processing unit and Neural Network. 

Three input factors including integrated load of previous day, 

integrated temperature of forecasting day, ype of forecasting 

day are provided. The ANN was trained using modified back 
propagation algorithm.Training was performed in Matlab 

using Neural Network Toolbox.Activation function of 

hidden layer is sigmoid type. Two different architectures of 

neural networks were designed and their efficiencies were 

compared. [8] in 2010 presents an approach of modelling and 

prediction of China’s electricity consumption using Artificial 

Neural Networks. Multilayer perceptron with back 

propagation training algorithm is used as network topology. 

Tangent sigmoid and linear activation functions are used. 

Energy demand is modelled as the function of GDP (Gross 

Domestic Product),Population, import, export and the data 
used is from the year 1990 to 2008. Limitation is the network 

topology has to be selected using trial and error method. [9] 

in 2014 presents an approach of forecasting electric load for 

Large Office Building based on Radial Basis Function 

Neural Network(RBFNN). Data from a real building was 

used to train and test the model. RBFNN has been chosen 

due to these reasons .The statistical time series and causal 

models mainly work for linear prediction. These are 

disadvantageous because electricity loads are normally a 

non-linear function of exogenous factors. Different types of 

inputs used are-Time inputs-Days (week days d=1 to d=7), 

Hours(h=1 to h=24),weather inputs-Maximum temperature 
and minimum temperature of day is used; solar radiation 

intensity 

 

A. Neural Networks for load prediction  

A neuron is an information processing unit that is 

fundamental to the operation of a neural network. The three 

basic elements of the neuron model are: A set of weights, 

each of which is characterized by a strength of its own. A 
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signal xj connected to neuron k is multiplied by the weight 

wkj. The weight of an artificial neuron may lie in a range that 

includes negative as well as positive values. An adder for 

summing the input signals, weighted by the respective 
weights of the neuron. An activation function for limiting the 

amplitude of the output of a neuron. It is also referred to as 

squashing function which squashes the amplitude range of 

the output signal to some finite value. 

 
Figure 1 Simple Neural Network 

Vk= 𝑛𝑘
𝑗=1 wjkxj 

yk = φ(vk + θk) 

There are three different architectures of neural networks 

Single Layer feed forward networks, Multilayer feed forward 

network and Feedback or recurrant networks. Different types 
of learnings are supervised learning, unsupervised learning 

and reinforcement learning. In the proposed model Feedback 

neural networks are to be used and supervised learning will 

be implemented by back propagation algorithm. In 

Supervised learning rule is provided with a set of training 

data of proper network behavior. As the inputs are applied to 

the network, the network outputs are compared to the targets. 

The learning rule is then used to adjust the weights and biases 

of the network in order to move the network outputs closer to 

the targets. Working of the back propagation algorithm is 

given below in the flow chart figure 3. 

 
Figure 2  Flow Chart of Back Propagation Algorithm 

The proposed system for load prediction would be trained 

using history data of load and temperatures over a certain 

period of time .This training data will be used to perform 

learning in the network .After the learning is performed it 
would be used to predict the load forecast for a particular 

point of time. 

 

 
 

Figure 3: Proposed Sturucture for Load Forecasting ANN 

 

VI. CONCLUSIONS 

Load forecasting is very important for decision processes. 

Load forecasting is not only important to provide accurate 

estimates for operating of power system but also a basis for 

energy transactions and decision making in energy markets.  

In this paper we have given an overview of load forecasting 

and methods employed for load forecasting. Artificial Neural 

Networks technique is relatively newer .Complex non-linear 
input output relationships can be modeled automatically 

through supervised learning using a database of solved 

examples. Intensive computations are needed only once the 

model is synthesized, while predictions by models 

synthesized are fast and straight forward. Therefore Artificial 

neural network will be preferred in further studies. 
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