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This research uses a Self-Organizing Map neural network
model (SOM) as a short-term forecasting method for the
global load demand curve of Spain. The data used was
obtained from the Spanish Electric System Operator [1].
The objective is to obtain the global demand curve of
some hours of the next day. In order to validate the
model, an error index was assigned through the
comparison of the results with the real known curves.
The pattern of input data and training parameters were
choiced in order to get the best results. Summing up, the
research establishes a tool that helps the decision making
process, forecasting the short-term global electric load
demand curve.
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[1]. For testing purposes 2004 data were also collected.
The main objective of the research is to use the capacity
of SOM maps to classify historical data and, in a
posterior step, to take advantage of the memorization of
this classification [2] to identify similarities between the
trained map (year 2002 and 2003) and the first demand
hours of a new day correspondent to year 2004. Certain
pre-processing of the input data is needed in order to
obtain good results as the demand evolves over years. It
is necessary to apply a small increase to the input data in
order to express the estimated 2004 demand growth.
Vectors are also normalized, using the maximum value of
demand.
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2.

Introduction

Industrialized countries have experienced a global
electric demand growth this decade. With the power
system growth and their complexity increase, many
factors have become influential to the electric power
generation and consumption. Therefore, the forecasting
process has become even more complex and accurate
forecasts are needed. The supply industry requires
forecasts with lead times that range from the short term (a
few minutes, hours, or days ahead) to a long term. But
the relationship between the load and its exogenous
factors is complex and nonlinear, making quite difficult
to model it through conventional techniques, such as time
series and linear regression analysis. Short-term
forecasting techniques are useful tools in the decision
making to keep the generation/consumption balance.
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Figure 1. Global Load Demand (year 2002 & 2003)

4. Self Organizing Maps
A Self-Organizing Map (SOM) is a type of artificial
neural network that is trained using unsupervised
learning to produce a low-dimensional, discretized
representation of an input space of training samples in a
cell map [3], see Figure 2. The software used as
processing tool for the map creation was Matlab.
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3. Case of Study and Objective
Historical data of real global load demand were used for
the research. They were presented to the SOM as daily
load value, in hours, from the workdays of year 2002 and
2003, see figure 1. The load curves were obtained from
the web page of the Spanish Electrical System Operator

Figure 2. Self-Organizing Map structure

5. Methodology and First Results
Once understood the operation of the SOM and their
capacity, the authors show two different ways to face the
process.

A. First Methodology
It is based on training a SOM with the daily Global load
curves (only working days) of the years 2002 and 2003.
After the training, the map is tested with the load curves
of some days of 2004. In this second step only the first 8
hours of the day are considered identifying as a result the
most similar days to the tested day. The input data are
labelled with the date of the load curve in the format mmddyy-, month, day and year. For each 8 data vector
the neural network gives a winner cell. This cell contains
one or more days of the original trained map, which are
indeed the most similar days to the tested vector and
therefore, can be used to define the rest of the studied
day. Figure 3 shows an example of the trained map with
the labels in each neuron, and figure 4 shows a simple
diagram of the methodology.

first 8 hours of the forecasting objective, for instance the
24 hours of a Monday of 2004 and the first 8 hours of the
following Tuesday which is the desired day to be
forecasted. The most significant days are then associated
to it, but comparing the behaviour of two days instead of
only one as in case A. In order to express the accuracy of
the tool, a measurement index is defined. This index is
the Mean Absolute Percentage Error (MAPE), which
measures the accuracy of fitted time series and forecasts
[4].

Where: N is the number of forecasted hours (in this case
is 24 values), LRi is the real load value of the i hour and
LPi is the forecasted load of the i hour.
For example, with this second methodology the average
value of the MAPE index in a 22 weeks testing for 2004
Tuesdays was 1.71, which is a good index.

4. Conclusions

Figure 3. SOM trained with 2002 and 2003 data.
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The first results of the created tool show a low error
index in the comparison of the forecasted curve and its
real one. At the moment, several input data
configurations are being studied, such as longer vectors
with more than 2 consequent days, use of more years for
the historical data or introduction of weather factors as
temperature. Different parameter configurations for the
SOM training (training periods, algorithms, etc...) are
being tested to improve the behaviour of the forecast too.
This methodology is a tool that could help Companies,
Utilities and Independent System Operators (ISO) to
predict the short-term demand of energy.
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Figure 4. First Methodology of the research
B. Second Methodology
The methodology changes a bit, now two consecutive
days are used as input data for the first step of the map
creation instead of the 24 hours vectors of the previous
methodology, for example Monday and Tuesday of every
week of 2002 and 2003. The testing process data is
changed in a similar way. Now, the 2004 testing data are
constituted by the 24 hours of the previous day plus the
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