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Abstract: A fundamental phase in the electrical systems planning 
is the temporal and spatial load forecasting. By changes in the 
structures of electricity markets and implementing policies for 
energy optimization, it is necessary to consider new variables that 
detail of better form the behavior´s forecasting and expansion of 
the electrical consumption to medium and long time. This work 
proposes a global load forecasting scheme to long-time, covering 
the topic temporal and spatial. The load forecasting proposes 
based in the influence of macroeconomic variables, implementing 
energy efficiency policies and the entry of new technologies that 
optimize their consumption. The proposed strategy combines 
load forecasting methods based on traditional methodologies with 
the implementation of the wavelets transformed and is validated 
through a sensitivity analysis for a real data set. Also, the model 
is applied to a real distribution system showing the potential for 
their use. 

Index Terms Temporal & spatial load forecasting, Energy 
efficiency, Transmission and Distribution system planning model, 
Wavelets Transform, Identification systems. 

I.  NOMENCLATURE 
ESP   : Electrical system planning. 
LFM  :  Load forecasting model. 
PEC  :  Primary energy consumption. 
EE  : Energy efficiency.  
GDP  : Gross domestic product.  
GDPpe : GDP pro person. 

II.  INTRODUCTION 
n the area of the ESP is essential used in the initial phase a 
LFM, being one of the objectives to tackles in the expansion 
of electrical system. This load forecasting should guide the 

growth of the electrical system. For this reason and due to the 
entry of new technologies and changes in the structures of 
electricity markets, it becomes necessary to consider new 
variables to give details best the forecasting of load’s behavior 
and expansion in the medium and long time. Actually have 
developed various loads forecasting methods, using regressive 
methodologies, neural networks or fuzzy logic, generating an 
important range of forecasting’s tools. However, to exist other 
mathematics methodologies little explored in the load 
forecasting as the wavelets theory, which is used to analyze 
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the variation frequency signals, considering its ability to detect 
variations of signals or variables that influence the load´s 
behavior. 

On the other hand, growth from load historically has been 
strongly linked to a country's economy. The load forecasting 
have been used as variables influencing their behavior various 
indexes that describe "why?" consume a certain amount of 
energy, between these variables are considered climatic, 
socioeconomic status, macroeconomic variables such as GDP, 
population level, etc. However this has changed in recent 
decades, mainly by the shortage of energy resources and the 
fluctuation in the price of these. Thus, since 1990, energy 
consumption per GDP unit, globally, has been reduced at a 
rate of 2% per year [4]. 

Because this is now appreciates that one of the variables 
that currently affects the load´s behavior is the use of 
equipment with better technology, both in industry and in 
homes, this influence can be seen in the development of 
technology efficient, to optimize energy consumption. This 
variable has influenced the decoupling between economic 
growth and the load produced largely by the introduction of 
EE policies motivated by a shortage of resources and by 
caring for the environment globally. This has generated the 
intuitive idea that there is a link between sustainable economic 
growth of a nation and implementing EE policies. This 
influence of the optimization of resources is reflected in the 
relationship between growth of a country or city and EE 
indices. 

This work proposes a procedure for the load forecasting, 
which incorporates a LFM in the medium and long time, 
considering the behavior of macroeconomic variables, 
optimization of energy resources and implicitly the influence 
of climatic variables. 

For the construction of the model used different math 
methodologies, exploring the use of wavelets transform as 
tools for forecast signals combined with linear regression 
models and processes grouping by cluster,  in order to obtain a 
temporal and spatial growth forecast of the expansion of 
consumption. 

III.  STATE OF THE ART 
The LFMs have been extensively developed during the last 

four decades, especially since the 80's, a product of structural 
changes in the electricity sector, associated with the 
introduction of competitive markets [13]. 

According to the objective of ESP, it is necessary to 
consider two components of these models: temporal forecast 
(how much?) and the spatial forecast (where?). 
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A.  Temporal Load Forecasting 
Current LFMs are composed of different methodologies. 

The traditional procedures or commonly used to develop a 
LFM used: collect a certain amount of data, identify certain 
trends or particular forms in them express these relationships 
in mathematics forms and test the model [13]. 

LFM developed can be grouped according to various 
characteristics, e.g. according to the time horizon to consider, 
there are models of short-time, which helps operate the system 
and programming tasks of daily or weekly, also exist models 
of medium and long time, which are used in the ESP. 

Among the methods called traditional are the multiple linear 
regression, time series, exponential decay and Kalman filter, 
in others. Additionally, between the methods currently used 
massively in investigating this theme, highlighting the expert 
systems, neural networks and implementations of models 
combined. There are a considerable number of works that 
have implemented some of these techniques, or combinations 
[13]. 

In short, to exist a number of applications those are 
presented in the literature [13] - [27]. 

B.  Spatial Load Forecasting 
In addition to the temporal load forecasting, there is an area 

of the forecast essential in the ESP. This referred to as spatial 
distribution forecast consumption. Since the 70's have develop 
various programs and methods of solution, considering 
various factors influencing its distribution, as is the installation 
of a new consumption, a new industry, the relocation of the 
population, trade installation, among others. 

The indices used to special forecast is the energy consumed 
per capita, distribution from type of consumption and analysis 
of behavior, consumer density on the area to analyze. To solve 
this type of problem has been further developed various 
software presented in the literature [1]. 

IV.  VARIABLE TO CONSIDER  
For the LFM  it is necessary to consider classifying the type 

of consumption and variables that are used. 

A.  Load profiles 
According to the classification of the consumption in 

Germany [5], the load profiles are available: 
TABLE I  

LOAD PROFILES 
Consumption 
characteristics 

Annual energy 
consumption VDEW-Load profile 

House/ Trade 
< 8.000 kWh House H0 

≥ 8.000 kWh Trade (G0 – G6) 

Agriculture / Trade 
< 16.000 kWh Agriculture (L0 – L2) 

≥ 16.000 kWh Trade (G0 – G6) 

House / Agriculture 
< 8.000 kWh House H0 

≥ 8.000 kWh Agriculture (L0 – L2) 

B.  Macroeconomic variables 
The load’s growth historically has been linked to a country's 

economy, which is why it is possible to make an LFM from 
economic behavior of a country or state. 

The indices that represent a country's growth are the GDP 
und GDPpe. GDP includes the value of all within an economic 
area during a certain period produced. It corresponds to the 
gross value added of all economic sectors, plus taxes and less 
subsidies on products [6]. 

The methodologies used to GDP forecast are models 
ARIMA1 [7] - [10].Its specifications are based on the last 12 
and 36 months. 

Returning to the relationship with this index of load’s 
growth, due to shortages and price levels of fuels, and the care 
of the environment, have implemented policies that encourage 
use of equipment with better technology, both in industry and 
in homes, this influence can be seen in the development of 
more efficient technology, which optimize energy 
consumption. 

Because of this relationship and current decoupling of 
macroeconomic variables is necessary to incorporate into the 
analysis the PEC level and EE indices. 

C.  Energy efficiency 
In order to follow up on changes in the efficiency with 

which countries use energy, construction of the EE indicators. 
Among the most commonly used to describe this process are: 
economic indices, the techno-economic indices and saving 
energy. Below are some of them.  
• Energy intensity (EI) [4] is defined as the relationship 
between energy consumption and the level of activity 
generated in one country, sector or sub sector and can be 
expressed in reason: Tcal/MM€, TJ/MM€ or kwh/MM€  sector:             
 

t

t
t GDP

EC
EI =                                                                       (1) 

Where, EIt = EI in period t. 
ECt = Energy consumption in t, in energy units, Tcal or TJ. 
GDPt = in money units, MM€. 

In conducting an analysis of trends in EE through EI 
indicator, should take into account the evolution of the amount 
of energy consumed depends on changes in: Economic 
activity (value added, population, area built, Ton-km 
transported) and the structure of the economy (industrial 
structure, structure modal transport, household appliances 
saturation degree). 
• Specific consumption (Ce), Techno-economic index, is used 
when the analysis was performed at levels sufficiently 
disaggregated (by sub-Branches or end-uses) and related 
energy consumed with activity levels measured in physical 
units (Ton, passenger-km, m2 of housing or heating buildings). 
• Methods of decomposition (IMD). [4] This indicator allows 
separate the effect of EE and other effects as structural 
changes that might otherwise lead to wrong conclusions. 
EE can be accomplished by choosing a representative sample 
from PEC nationally or per sector. Consider the entire energy 
consumption improves analysis but requires a larger amount 
of information associated. 

V.  LOAD FORECASTING SCHEME 
According to previously released, the proposed procedure 

for LFM is presented in the following schedule: 

                                                           
1 ARIMAX: autoregressive integrated moving average 
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Fig. 1.  Load forecasting Scheme. 

This scheme considers the temporary and spatial LFM, 
considering M periods as a basis for forecast N periods [1]. 
The following describes these two modules. 

A.  Temporal load forecasting 
The temporary LFM considers consumption measured at 

each point independent of their location with similar behaviors 
to other consumption, it can be grouped in order to make a 
forecast of the best representative of the group and then 
extrapolate the results. Fig. 2 presents the methodology used. 

 
Fig. 2. Temporal load forecasting Scheme 

Its composition is presented below: 
• Initial classification and choice of representatives, data are 
classified according to their consumption’s type presented in 
point IV.A. They are grouped and categorized according to the 
seasons: summer, winter and spring-fall. These data are 
grouped in the matrix load L. 

[ ]jijiji LkGkHoL ,,,=   ,Size (k.j) x i                               (2) 
Where, i = n° samples; j = n° customer or measurement; and 
k= consumption’s type 

This methodology used cluster data is as follows: 
 The data are reduced to three values representing: maximum, 
minimum and average. These data characteristic associated 
data sets of customers with similar behavior, discarding 
erroneous data in the analysis. 
 Representative’s election. - is used Fuzzy K-mean 
methodology [24], which associates a membership function 
of each data to a cluster defined. The methodology is as 
follows: 

a. Centroid’s calculation of each cluster. 

∑
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Where, Ck = cluster’s centroid  k; nk = element in cluster k; 
and 
i = Component of the entry vector, in this case is 3-D. 

b. Calculating distance points to centroids and membership 
functions.  

 It´s calculating the Euclidean distance between points. It is 
considered the point of minimum distance (Single-Link) for 
the association's initial cluster [28]                                   
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Where, k = cluster; m = parameter referred to the overlap of 
cluster; and  i = Component of the entry vector. 

c. Objective function 
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The objective function should be minimized according to 
groups that are conducted in each iteration. 

With matrix L, is the choice of load representatives of each 
consumption’s type, obtains a representative matrix of L. 

[ ]γβα ,,,' iii LkGkHoL =  (α + kβ+kγ). i,                              (7) 
Where, i = n° samples; α, β, γ = n° customer selected < j; and  
k= consumption’s type 

The separation of data from matrix L' in summer, winter 
and spring-fall each year is as follows: 
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From this matrix are chosen maximum values per year, 
obtaining a new matrix with the maximum values of each 
period and each year.  

It considers annual data due to the timing of the data used as 
input variables. For example GDP or EE. 
• Macroeconomic variables and EE, Because the model is to 
carry out medium and long time, the group of variables that 
influence its behavior are: 
 GDP in the region to analyze, in more detail can be done 
analyzing the region where they belong data and thus 
separated by the productive sector.  
 GDPpe in the region or the city to analyze. 
 PEC Index by sector. 
 EE Index by sector. 

• Forecasting model, a sign to identify are the highest annual 
winter referring to each load representative. Is necessary 
forecast the variable that influence in the load. 

The following forecast methods are present, using various 
mathematical tools. It should be noted that the identification, 
are developed on the basis of representation from a signal with 
orthogonal functions, creating a forecast based on the 
combination of these [2], [27], [29]. 

The forecast have two stages. Each stage is independent and 
used different methodologies. 
 The model’s structure:  The choice of the model’s structure 
is referring to the identification of variables and the delay 
forming the identification’s model. This presents two 
methodologies: 

a. Stepwise Multiple Regression (SMR) [2], [13], [30]. The 
SMR allows to determine which is the best structure to 
model to a variable y(t) based on selected components of a 
variable candidates set: 

)()( twXty T += θ                                                                 (9) 
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where, θ = [θ1…θk] T, X(t) = [x1…xk] T and w(t) is white noise, 
being xi the model components that can be autoregressive 
variables y(t-j) or measured variables u(t-i). 
b. Heuristic method, based on fuzzy algorithms (HM) [31], In 

this case, for a diffuse structure of a model is defined as 
the selection of input variables significant. Similarly to the 
SMR, HM is to select some input variables in all the 
variables of entry candidates, increasing the number of 
entry in one at one, according to some criterion laid down 
in comparison [33]. 

 Parameters identification. Once identified the model’s 
structure and certain variables that compose it, can be used 
to parameters identification. Various methods are presented: 
- Applying differential equations [13], [22], [24], [29]. 
- Models based on fuzzy logic (Takagi &Sugeno) [31]. 
- Neural networks applications [29]. 
- Implementation of wavelet’s theory in parameters 
identification [3], [34]. 

Implementation of the Wavelet’s theory in parameters 
identification. The wavelet transforms allows a description of 
signals that include local features. His expression for discrete 
Wavelet transform is as follows: 
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Where, )2(2)(
2

, kt jtj
kj −= ψψ  

The mother wavelet function ψ(t), always brings with it a 
function associated scale φ(t). With this tool, it may represent 
a signal by a number of coefficients. 

The wavelet transform application in signal’s identification 
can be used in two ways:  
a. Parameter identification, if parameter is variant in time 

[34]. Is a system represented by the following model: 
)()()()()( 21 twKjtutituty ++−+−= βα                        (11) 

Where β(t), it’s parameter variant in time. 
To identify the parameter β(t) aims at transforming wavelets 

coefficients. That β(t) was represented expression for discrete 
wavelet transform. The long finite data recording [0, M]. With 
this representation function β(t) is replaced by coefficients to 
estimate and functions known. 

The advantage of this transformation, it is possible to 
transform a model with time-varying parameters of complex 
modeling on a simple model of fixed parameters, which can 
then apply the rules for identifying parameters [13], [22], [24], 
[29]. 

The disadvantage is the large number of variables to 
calculate because the system is transformed into a group of 
systems related to the number of coefficient [34]. 
b. Signal processing and coefficients wavelets identification. 
Considering the same model of the system y(t), but with 
constant parameters (β(t)= constant). 

If applied discrete wavelets transformation to the functions 
is obtained following the transformation of them: 
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The calculation of these parameters depends on the length 
of the window samples, which must be mobile in order to 

generate a sweep of the signal and thus test the behavior of 
each parameter, the figure below shows this calculation. 

 
Fig. 3. Construction of coefficient’s samples. 

The coefficient’s numbers is half the length of the sample’s 
windows (m), namely m/2 Cj,k  parameters and m/2 parameters 
dj,k . The window’s number defines the coefficients sample’s 
numbers, namely N> m/2. 

This creates a system in which the coefficients wavelet are 
identification of the signal y(t) depending on the behavior of 
the coefficients of signals autoregressive y(t) and the input 
variables. With this system have in following: 
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To model structure’s identification of each coefficient and 
forecast the parameters of this system are used methods 
previously appointed. Then proceeds to calculate inverse 
discrete wavelet transformed (IDWT) from coefficients 
forecasting of y(t). 
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The advantage of this method is the detection of changes in 
frequency signals and modeling in each independently stretch 
of the signal, and then consolidates all these variations.

 

The disadvantage is the large number of variables 
necessary. 
• Reconstruction consumption, with the previous phase, is 
aimed at representative load forecasting of each cluster. With 
the membership function calculated in the formative stage of 
cluster extrapolate the load forecasting to all members of each 
cluster, according to their membership function. 
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i is load forecasting from consumption type k and 

representative from cluster i, in t; )(ˆ tLk
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 is load forecasting 

from centroid from cluster i; and k
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representative from cluster i in the cluster j. 
The consumption type k have N cluster: 
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And each consumption forecasting (M) is: 
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The results are applicable to distribution spatial.  

B.  Spatial load forecasting 
The spatial LFM considers a series of data necessary to 

know the behavior of a city for its expansion and distribution. 
Several factors influence this behavior, considering own 
behaviors and variables to analyze each city. 
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Fig.4. Spatial LFM 

Fig. 4 presents the information flow and processes to 
develop. The main objective is to obtain a value of 
consumption for area and the location in the map city.  
• Temporal Load Forecasting. Considers the results  
obtained by type of consumption (H0, Gi or Li) and its location. 
• Background of City. It must have the characteristics of the 
city and its habitants. The following information is needed on 
this point: 

- City´s area 
- Population density (hab/km2) 
- Density trade(Trade/km2) 
- Population distribution per family or home (Habhause) 
- Population growth.  
- Land Use (Landuse). 

• New Projects. When considering a new project in the city 
should have the following information: that type of project 
(housing, industrial or commercial), area, load forecasting and 
certain locations and areas according to land use. 

With this information it is possible consider to long time the 
influence of a new project in the load. 
• Resolution´s analysis. It is necessary to locate information 
in the map city; his analysis is performed through the level of 
resolution used. This resolution (N) is defined as the level of 
division of the city into "sections" in which develops in the 
process of data analysis in an independent manner, and then 
add all sections and obtain the total distribution in the map. 
The process of obtaining the consumption’s distribution in the 
city map is calculated the load per area unit (kw/km2). 
 Non-populated areas in the city identification and division 
by sections. To identify non-populated areas such as parks, 
parking lots or airports, it is necessary to first analyze the 
city’s image or his map. The city map is used in binary form 
(1= not populated area and 0 = populated area or to settle 
possible), denoted as image these areas as white & black 
[28]. This matrix will receive the name of Mprinc. 
Later Mprinc.is divided by N² sections and obtained the city’s 

area in each section (Areasec). 
 Number of residents and trade in each section, with the data 
hab/km2, Trade/km2 and division by sections, gives us an 
index of habitants per section (habsec). Similarly obtained the 
number of commercial (Gsec), industries and farms (Lsec). 
 Number of residents and trade in each measurement in each 
section, Considering specifically the residential 
measurements type, using the number of residences H0 mes  
and the number of people’s distribution per household 
(Habhouse), gives the following relation of habitants by 
measuring: 

[ ] tionimesHabHHabHab i
mea

i
house

i
mea sec/_0 =⋅=          (16) 

A particular case in residential measurements, which also 
include these small trades. This are considered as the number 
of trade by measuring, Gi

mea for each section i. 
The rest of the commercial and industrial measures are 

considered as a single consumer located in their respective 
coordinates. 
 Consumption by residents and trade in each section, 
considering %H0 and %G: 

[ ] tionihabkw
Hab

HPLoad i
mea

meamea
Hi

hab sec/% 00 =⋅=                           (17) 

[ ] tioniTradekw
G

GP
Load i

mea

meamea
Hi

G sec/
%0 =

⋅
=

                             (18) 

In the case of commercial and industries is the same as the 
load’s value. 
 Load per area in each section, according to the area 
(Areasec), is considered habsec or tradesec and Load of each 
section. Thus, it is calculated the load per km2, to the 
maximum and minimum per capita consumption. 
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In the same way for other consumption’s types. This will 
finally get the matrixes to model in the map. 

[ ] LoGiHojaLoadaLoadSecaSec jjj ,,y)(x,  y)(x,___ minmaxmin_max_ ==    (20) 

• Spatial Distribution. This analysis is by consumer type and 
year. Consider the scenarios regarding the number of available 
measures. 
1. Where there is more than a measure by section 
2. Where there is only one measure by section  
3. Where there is not measure in the section 

In the first scenario, the section i,j, has a maximum value 
Vmax with coordinates (xmax,ymax) and a value Vmin with 
coordinates (xmin,ymin). The proposed distribution is a normal 
distribution N(x,y) with maximum magnitude Vmax, focusing 
on (xmax,ymax) and a variance that N(xmin, ymin)= Vmin.  

In the second scenario, is considered the same situation 
before, but without Vmin, is consider the maximum distance 
between (xmax,ymax) and the section’s boards. In the third 
scenario is considered the effect of the analysis in adjacent 
sections.  

To unite all these sections, is considered the maximum 
value of all sections in the city map, forming a matrix of 
kw/km2 values. Later considering the matrix Mprinc, which 
contains the pattern of land use is to identify places where no-
show this growth. 

Is considered in the matrix of kw/km2 values =0 for values 
in the matrix Mprinc(i,j)=1, otherwise maintaining the value. 
This vector is the final result graph of the spatial LFM. 

VI.  SCHEME APPLY 

A.  System Precedents. 
Consider measurements residential H0 and commercial Gi 

(i=1:6) between the years 2000 and 2004. Also have the 
following information: how many houses or trade connected 
to the point measured and addresses. 
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Fig. 5. Real and binary map City [36] 

Fig 5 shows the binary map city [35] with added values and 
land use. The area of the city is 297.6 km2 [12]. According to 
information from the city which is registered in [11], is used 
population and trade density; habitants per house and used 
Laden. 

 
Fig. 6. Expected growth of the city 

Fig. 6 shows the level of the population [12]. There are no 
new projects for this analysis. 

B.  Temporal Load Forecasting Apply 
Fig. 7 shows consumption grouped into clusters, with Fuzzy 

K-means methodology. The consumption H0 was grouped in 3 
cluster and consumption Gi in 2 clusters. 

 
Fig. 7. Groupings of consumption H0. 
Then determine the annual maximum from each load near to 
centroid of each cluster, separated by season. Fig. 8 below 
shows the curves of the annual maximum load. 
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Fig. 8.  Annual maximum load H0. 

As macroeconomic variables, given GDP, GDPpe, PEC and 
EI, between the years 1991 - 2007, 1991 and 2005 and 1991 - 
2004 respectively. 
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Fig. 9. GDP, GDPpe, PEC and EI. 

• Variable’s forecasting models. For forecast GDP and 
GDPpe, will be used for the structure’s identification the 
methodology SMR. And the parameter’s identification is 
performed with a ARIMAX model. The structure gained is as 
follows: 

KitGDPtGDP
i

i +−= ∑
= 10,8,6,5,4,3,2,1

)()( α                                    (21) 

For the PEC forecasting is used the same procedure before.  

KitPECtPEC
i

i +−= ∑
= 10;9;7;6;5;3;1

)()( α                         (22)          

The error mean quadratic (ERMS) between 2002 and 2007 is 
1,7%  and 1,3% in that period respectively. 

To EI forecasting was used wavelets transformation, in 
order to model the effect that can cause a change in the GDP 
or PEC. 
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Fig. 10. - EI forecasting.  

Fig. 10 shows the IDWT applied to the parameters wavelet’s 
identifications in each interval (fig. top), in the figure below 
shows the final EI forecasting by the year 2008. 

Each representative load is forecast at independently, 
because each cluster has a different behavior and different 
variables influential. 
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Fig.  11. Load forecasting H0. 
Fig. 11 shows the load forecasting of the representatives of 

the cluster residential. ERMS obtained in the models is 1,3% for 
residential and 2,1% for commercial load. 
• Reconstruction of consumption, the results for the 
candidates from each clusters are extrapolated to all 
measurements used. Fig. 12 shows the load forecasting 
residential measurements 
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Fig. 12. - Load  H0  forecasting 

C.  Spatial Load Forecasting Apply 
According to the results from temporal LFM and the city’s 

information, is to make the methodology for spatial LFM.  
The map city is divided into 64 sections (resolution=8). In 

making the calculation of energy consumption by area.  
The spatial location of index kw/km2 for each section is 

associated with the coordinates of the measures, settled the 
normal function in these points.  

 
Fig. 13. Spatial load residential forecasting. 

Fig. 13 shows the residential load distribution °/1 (respect to 
maximum limit for each year between 2000 and 2008) for the 
years 2001-2004-2006-2008. There is a variation in the 
distribution of consumption linked strongly with the number 
of habitants. 

 
Fig.  14. Spatial load commercial forecasting. 

Fig. 14 shows the commercial load distribution in °/1 for 
the years 2001-2004-2006-2008. There is a distribution of 
consumption stabilized since the year 2004. 

This methodology is possible to analyze the entry of a new 
consumption and as influences in the behavior associated with 
area’s use and to residents of nearby areas that are affected. 

VII.  CONCLUSIONS 
Methodologies current of ESP area are mainly based on 

macroeconomic variables the long time to load forecasting. 
The implementation of policies on the optimization of 
consumption energy, scarcity of fuel reflected in the prices of 
these, the entry of new technologies and changes in the 
electricity markets structures, make it necessary to consider 
new variables to give details of the best estimate of behavior 
and expansion of electricity consumption. 

The new scheme propose a temporal and spatial LFM in 
medium and long term for PSE, incorporating the 
macroeconomic variables effects, optimization of energy 
consumption expected reflected in EE indices and PEC. 
The strategy presented in this study is built on the base of a 
range of methodologies for forecast and classic grouping of 
signals combined with a novel use of wavelets transformed for 
phase temporary LFM. Besides adding the spatial LFM and its 
expansion into a physical location. 

Using a LFM is essential for decision-making at the time to 
optimize the resources available in planning. Currently, there 
are a large number of studies LFM [13]-[27] that are used and 
implemented according to the needs and requirements 
submitted to cover. In particular, the study of the 
implementation of wavelets transformed in the LFM is based 
in his little exploration in implementing the identification 
system and its property as a tool of analysis sections of the 
signal to analyze behaviors not expected a signal, that due to 
the influence of macroeconomic variables which have an 
estimate very sensitive to changes produced by externalities or 
political decisions of each country or city. 

The spatial LFM is based in relate the area and  the number 
of habitants with the forest consumption level, then projects in 
normal functions in the city’s map analyzed, which is divided 
into sections according to the number of existing 
measurements. 

The validation of the strategy proposed was based on real 
data measures in a Germany’s city. The temporary LFM 
resulting in ERMS average of 1,3% and 2,1% for residential and 
commercial consumption respectively. The spatial LFM, the 
result of the index kw/km2 used has a behavior consistent with 
the decline in PEC and EI forecasting. Its application space 
was performed according to the measurements obtained 
satisfactory results showing according to the scope of the tool 
presented. Using these models presented and implementing a 
forecasting temporal and spatial strategy, it is possible to 
incorporate the effect to long time a new project in the city as 
an industry, trade, hospital or residential project, considering 
their level of consumption and spatial distribution. 

In summary, the results of this study allow establish the 
importance in the load forecasting in the area of ESP, exist 
benefits economic and technical referring to the projection of 
new electrical facilities necessary. 

Future work on this theme are focused on the study of new 
variables for measuring consumption and the incorporation of 
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new policies aimed at optimizing the power consumption in 
the LFM  und association to the grid. 
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