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ARTICLE INFO ABSTRACT

In this research, artificial intelligence has been used to predict energy consumption
in cold regions (case study of Hamadan province). In this regard, artificial neural
network models and fuzzy logic are used to predict the current trend of energy
consumption. To achieve this goal, the multilayer perceptron model has been used
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Introduction

Control and identification of large national and regional systems is one of the important issues
that requires the government to find solutions to achieve it. To achieve this goal, data must be
extracted carefully. In other words, identifying and knowing the amount of energy
consumption in the country is one of the main challenges for governments, and knowing its
exact amount in future periods and periods can lead to control and useful use of benefits.
Forecasting energy consumption depends on the amount of demand, weather and climate
factors, economic and other activities that can significantly affect the amount of demand in
the short term. If the forecasts are done accurately, as a result, it will save in the field of
operational and executive costs, development of facilities, transfer and maintenance, and
finally taking appropriate decisions according to the current conditions of the country [1].
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Energy consumption has increased dramatically over the past decades worldwide due to
population growth and economic development. Energy is considered as an important factor in
the economic and social development of a country and as a result the wealth of the people.
Long-term consumption forecasts are important and necessary in capacity development
studies, energy supply strategy, investment, income analysis and market research
management. However, a large number of uncertainties that are characteristic of long-term
forecasts sometimes cover the next thirty years [2].

Materials and methods

In this part of the studied area, its potentials and energy consumption are investigated. Then
the algorithms and data used in neural networks, which is one of the most popular models,
and fuzzy logic to predict energy consumption will be discussed and discussed.

Conclusion and Recommendations

In this article, two scenarios are considered to predict energy consumption in MATLAB
software. It describes the method of artificial neural network and fuzzy logic to predict ten
future periods of energy consumption in Hamadan province. Based on the data related to the
past and the prediction of these values for the studied ten-year period, we have entered the
data in the input of the software and made the prediction for the ten-year horizon. Real
recorded input and output data that undoubtedly affect energy consumption have been used in
the training, validation and testing process. Predictions have been made for the years 1400 to
1409, and the obtained results are close to the real results. According to the historical data
which is yearly, therefore the forecast will be yearly for the next ten periods. Further, after
receiving the input data to the software and allocating 70% of the data for training, 30% of the
data was also used for the testing process. From several transfer functions investigated, the
only one that gives us better results is the tansig function because it gives us a better MSE.
Transfer functions are functions in the end layers of each neuron that are responsible for
mapping the output information of the neuron on acceptable values to display the output.
Here, the tansigmoid activator or transfer function is used, which limits the infinite values of
the input in a limited way in the range of negative one to positive one, and finally it is trained
with Lunberg-Margaret algorithm. The simulation results show us that the electricity demand
will increase until 1409 and will reach about 3318 gigawatt hours. In some other energy
carriers, according to the government's policies regarding the maximum use of renewable
energy, the import of electric cars, the replacement of worn-out cars, and the ongoing
measures regarding the optimization of energy consumption, we will have an increasing trend
with a gentle slope. In the field of natural gas, neural networks give us a better prediction
according to the value of R*2. On the other hand, in gasoline consumption, both fuzzy
methods and neural networks have provided us with good accuracy to predict the future. The
proposed approach can be useful in the effective implementation of energy policies; Because
in the past, no serious action has been taken to predict energy consumption with artificial
intelligence, therefore accurate energy consumption forecasting affects investment, quality of
life, income generation analysis, market research management and at the same time maintains
security of supply. The evolution of the generated artificial neural network model can make it
an important tool in the studies of facilities and regulations in Iran, which provides an
accurate forecast for Iran's long-term energy consumption. Planning and policy making in the
field of energy has a high importance and status. In this regard, forecasting the current trend
of energy consumption for the coming years can contribute significantly to the analysis of
supply and demand forecasts.
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1. Fuzzy logic
2. Multi layer Perceptron
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