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Load forecasting is one of the most important aspects of the effective
management of power systems and depends on various factors such as
the means and sources of electricity production by each company,
electric load demand, weather factors, economic factors and human
activities.. The main goal of this article is the STLF in the regional
electricity grid of Guilan province. In this research, after collecting
data including wind speed, relative humidity, temperature, dew point,
holidays, day length and the effect of corona disease, pre-processing is
done on them and they are divided into five clusters using K_Means
clustering algorithm. In the following, the relationships between the
independent and dependent variables of electricity consumption in
Guilan province, using linear regression (LR) algorithms, artificial
neural network (ANN) and support vector regression (SVR) along
with the Grid search optimization method, were investigated and
analyzed in Python software and modeled in the Google Colab
environment. The results show that the SVR algorithm has higher
accuracy and longer implementation time than the two algorithms of
ANN and LR.

Introduction

Electricity as an energy carrier has different

three categories, statistical models, artificial
intelligence-based models, and hybrid models.

characteristics compared to other energy carriers,

because it cannot be stored and must be produced
and consumed according to the amount of demand.
Control, monitoring and identification in large
national and regional systems is one of the issues
that require governments to find an optimal solution
to achieve it. Load forecasting is one of the most
important aspects of effective management of
power systems. The forecast depends on various
factors, including the means and sources of
electricity production by each company, electric
load demand, weather factors, economic reasons
and human activities. Based on the time horizon,
load forecasting can be classified into three main
groups, short-term load forecasting (STLF),
medium-term load forecasting (MTLF) and long-
(LTLF).
consumption forecasting methods are divided into

term load forecasting
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Model description

The present study proposes a method for hourly
forecasting of electricity consumption. The studied
area is Guilan province. Guilan province, with an
area of 14,711 square kilometers, is one of the
northern provinces of Iran, located at 36°33’ to
38°27' north latitude and 48°32' to 58°36' east
longitude from the Meridian and between Alborz and
Talesh mountains are located. The electricity
consumption of Guilan province has grown 48.96%
over the past 12 years and the average annual growth
rate is 0.026%. From February 2018 to August 2019,
with the arrival of Corona and its peak, the social life
cycle of people due to quarantine was accompanied
by changes, and electricity consumption was focused
on increasing demand in the domestic sector, and in
contrast to the demand in other sectors, there was a
relatively decreasing trend. In the short-term forecast,
hourly electricity consumption data of the entire
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province has been selected as the objective function.
The hourly data of 6 years from 2016 to 2021 was
prepared from the regional electricity of Gilan
province.

Results and discussions

The meteorological data used in this research was
received from the country's meteorological system
for every 3 hours of the day and night. The length
of the day is one of the factors that has a significant
effect on the amount of electricity consumption. In
this research, after collecting data including wind
speed, relative humidity, temperature, dew point,
holidays, day length, the effect of Corona and
performing pre-processing on them, the data is
divided into five clusters using the K_Means
clustering algorithm. In the following, the
relationships between independent and dependent
variables of electricity consumption in Gilan
province have been investigated and modeled using
linear regression (LR) algorithms, artificial neural
network (ANN) and support vector regression
(SVR) along with Grid search (GS) optimization
method in Python software and Google Colab
environment. Error measurement criteria are used to
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check the amount of prediction error. The amount
of these criteria is different depending on the type
of data and their quality and the algorithm used.
The higher the prediction accuracy or the lower the
error value of the prediction model, the lower the
operating cost and the higher the profit. MAPE,
MSE, MAE, RMSE values in linear regression
algorithm are 0.251, 1689.29, 41.097, 24.473 and
0.982 respectively, in artificial neural network
algorithm respectively 0.0259, 1673.669, 40.910,
25.330 and 0.982 and in support vector regression
algorithm respectively 0.0214 , 1288.567, 35.896,
20.874 and 0.986. The implementation time of
linear regression, artificial neural network and
support vector regression algorithms is different. In
some researches, the goal is to achieve a high
accuracy of prediction along with the minimum
time to implement the algorithm training. The
SVR+GS algorithm has the highest accuracy and
the highest implementation time, the ANN
algorithm has lower accuracy than the SVR model
but with a shorter implementation time, and the LR
algorithm has less accuracy and a much shorter
implementation time.
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1. Short term load forecasting (STLF)
2. Mid term load forecasting (MTLF)
3. Long term load forecasting (LTLF)
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