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The smart grid deployment requires high investments in infrastructure and human resources and can
take years or even decades to be fully implemented, particularly in large countries, such as Brazil. A
deployment plan that uses well-defined criteria to develop the deployment process is necessary to pro-
vide the best cost-benefit ratio for the electrical systems.
This paper proposes a methodology to indicate the order of priority, based on the characteristics of each

system where there is the possibility of deployment of the smart grid. The methodology is to assess and
quantify relevant criteria (technical, economic and environmental) for this deployment and apply the
fuzzy logic to calculate a priority factor. This factor will help in the decision-making process for choosing
the order of priority for deployment of smart grid analysed systems. This method was applied in the anal-
ysis of six local dealership systems and the results are presented in this paper.

� 2015 Elsevier Ltd. All rights reserved.
Introduction

The growing complexity of electrical systems associated with
the expansion of markets is a worldwide phenomenon and a result
of the significant growth of the electric network, which has modi-
fied the number of consumer units, and the use of renewable
energy sources, which can supplement the supply of energy, thus
avoiding issues of energy shortages [1].

The goal of this modernisation process is to provide more dyna-
mism in the networks of electrical systems, making more informa-
tion available to increase the quality, reliability and efficiency of
the system. The deployment of the smart grid will work precisely
towards this end [2,3].

To achieve the successful deployment of smart grids in a coun-
try, a more complex electrical system will obviously pose greater
challenges to all of the components in the system. In many cases,
the total deployment time of a network can be several years or
even decades.

In several countries, the majority of the electrical companies
started smart grid projects with pilot projects or deployment in
specific areas. Independent of the deployment strategy, to leverage
further results, it is crucial that the benefits of the project are felt
by all involved. For this to occur, it is essential to consider all reg-
ulatory aspects regarding the integration of generation, transmis-
sion, and distribution and the necessary infrastructure for
deploying the projects, including human resources and consumer
involvement [4–7].

In Brazil, the electric generation and transmission systems
employed by electric utilities are already supervised by automated
systems that use digital technology to monitor consumption pro-
cesses in virtually all major centres. But, the reality of the distribu-
tion system in Brazil (which features a voltage of less than 34.5 kV)
is very different. The measurement of energy consumption is man-
ual in 95% of consumers [8].

The idea is to develop a deployment plan for the smart grid sys-
tem according to criteria deemed the best, based on a cost-benefit
analysis for each system.

This article proposes a system using fuzzy logic to calculate a
priority index for each system reviewed, using indicators based
on criteria to be used by power utilities. Second section presents
the determination of variables that can affect the deployment of
the smart grid. Third section presents the most relevant criteria
used for deployment of the smart grid. Fourth section presents
the fundamentals and basic concepts associated with fuzzy logic.
Fifth section presents the application of fuzzy logic for the calcula-
tion of the priority factor. Sixth section presents the steps to be fol-
lowed for the application of the proposed method in the evaluation
of electrical systems. Seventh section presents the conclusions.
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Table 1
Variables to be evaluated in the smart grid deployment.

Technical features Importance of the loads supplied by the
system
The system load factor
System power factor
System load level
Technical losses and level of non-technical
losses (commercial)
Electric system infrastructure (automation,
protection and metering)
Telecommunications infrastructure and
information
Failure or defect rate
Technical resources for operation and
maintenance
Lifetime of the assets (degree of ageing)
Potential for the development of energy effi-
ciency programmes
Inclusion potential of distributed generation
sources (wind, solar and biomass)
Critical connection or border (important)

Economic
characteristics

Invoicing of the electrical systemDelivery cost
(kW)Cost of maintenance and operation

Location of installation Underground installation
Distance from the Centre of operation and
research centres
Border with other concessionaires
Region with growth forecast (demographic,
financial investment)
Region with government social policies
Region with historic towns or tourist cities
Region with natural resources (agriculture,
water, minerals)
Region of interest to large companies
Region with harsh weather conditions

Human resources Availability of skilled professionals in the area
Technical staff with potential for training in
the area

Environmental
conditions

Fossil fuel energy sources (greenhouse gas
emissions, carbon footprint)
Regional climate conducive to natural disas-
ters for the electric system
Environmental incentives program

Possibility of
partnerships

Research institution (University, Research
Centre)
Telecommunications operator
Manufacturers of equipment or related area
Software developers
Electric utilities (national or international with
projects developed in the area)

Socioeconomic
conditions of
consumers

Purchasing power of the community
HDI (Human Development Index) of the
community
History of involvement in community projects
Region with social programs in progress
Community bonded to the incorporation of
new services

Creation of 
Criteria

Priority 
Factor

List of 
Variables

Creation of
Indicators

Assessment 
of Systems 

Fig. 1. Steps to evaluate systems for smart grid deployment.
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Fig. 2. Diagram of the calculation of the priority factor using a fuzzy system.

Table 2
List of fuzzy system input variables.

Indicators Acronym in the
system fuzzy

1 Importance of system (load) IpC
2 Level of system losses NiP
3 Electrical system infrastructure IfE
4 Telecommunications infrastructure IfT
5 Ageing system assets EnA
6 Energy efficiency potential PEf
7 Potential of distributed generation PGd
8 Community participation in the development of

projects or with high HDI
Pco

Fuzzifier

Fuzzy Logic Rule Base

Knowledge Repository

Fuzzy Logic
Decision Process

Defuzzifier
Input Output

Fig. 3. Block diagram of a fuzzy system.
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Variables that can affect the deployment of smart grid

The practices adopted for smart grid deployment involve high
investment in several areas. The results must be of strategic inter-
est to all, including the electric power utilities, consumers, public
authorities, suppliers, regulators, the research institutions, funders
and development agents. For this reason, the smart grid deploy-
ment must be conducted primarily in locations that can add value
to the electrical system through gains in productivity gains and
improved energy efficiency [9–14].

One of the main gains must be in the area of operational effi-
ciency, which includes: better control of asset life, ease of locating
of defects, avoidance of unnecessary offsets, gains in quality of
planning, and lower system loading, among other aspects. In the
area of energy efficiency, the reduction of both technical losses
and non-technical losses should enable a more effective distribu-
tion of energy, from the generation until the final consumer
[14–18].  



Fig. 4. Input variables (indicators) and the output variable (priority factor).
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Determining which variables are relevant in smart grid deploy-
ment involves conducting an assessment of the conditions of the
electrical systems where the smart grid environment must be
deployed. These conditions include economic and technical charac-
teristics, installation location, available human resources, environ-
mental conditions, and socio-economic conditions of consumers,
as listed in Table 1.
Criteria for the selection of the relevant variables and the
representation as indicators

Due to the high investment, long deployment time, and rapid
technological developments required, the smart grid deployment
must be performed in well-planned steps. The study and evalua-
tion of the electrical systems should be performed in their current
conditions of operation to select the best deployment sequence,
based on the verification that the system must require high
benefit-cost ratio (see Fig. 1).

This article proposes a method for planning the deployment of
electrical systems with a lower cost per benefit expected, based on
the calculation of an index that will determine the priority order of
smart grid deployment in the analysed systems. Fig. 2 shows the
various steps that must be followed in the deployment process.
The first step is to prepare guidelines and criteria to be followed
because the deployment process is usually long and, thus, must
be constantly re-evaluated and updated.

The order of the smart grid deployment in electrical systems
can make a significant difference in the final outcome of the
deployment.

The purpose of this article is to create an index based on criteria
to be selected by each energy company that will determine the pri-
ority of each system to be analysed for smart grid deployment.
Fig. 2 shows the various steps that must be followed in the process
of evaluating a system to determine the order of deployment.
The first step is the preparation of guidelines or criteria to be
followed because the deployment process is usually long and must
also be constantly re-evaluated because some updates will be
required at the previous steps. The selection of the most relevant
variables should be made from the variables shown in Table 1,
and a procedure for reducing the number of relevant variables
must be applied, thereby selecting the most significant variables
for the deployment process and noting their correlation with other
similar variables.

The next step is the representation of variables as indicators,
which can establish a method of quantification (attribution of com-
parative values for a selection).

An indicator provides significant information about a particular
area of interest and corresponds to a representation of a situation.
An indicator corresponds to the selected variable used to convey
information and has as a main characteristic the ability to syn-
thesise a complex set of information, retaining only the essential
meaning of the aspects analysed [19].

The selected indicators are quite diverse so as to provide a wide
scope in the evaluation of systems because the implementation
relies on strengths (such as electrical system infrastructure) as well
as points that will be able to be improved with the implementation
of the smart grid (level of losses).

The priority factor proposed in this article will be calculated
from the use of indicators at the entrance of a fuzzy system, as
shown in Fig. 2.
Fuzzy system

Fuzzy systems are based on the creation of a knowledge base, in
the form of a bank of rules created by an expert to assist in the
decision-making process [20–22].

The conventional logic admits only two possibilities (T or F, 0 or
1). A fuzzy system is based on the extension of the conventional
logic because it admits intermediate values in the range [0–1].

 



Fig. 5. Output variable, Gaussian function and Mamdani method.

Table 4
Evaluation of six electrical systems to eight indicators (fuzzy system).

Electrical systems Evaluations of
systems with 8
indicators

Priority
factor

1 Small, urban, modern system, with good
infrastructure and balanced loads

[1 0.5 1.5 1.5 0.5
0.5 0.5 2]

4.52

2 Small, rural, aged system, unbalanced
load, with the potential for energy
efficiency and distributed generation

[0.5 2 0.4 0.5 2 0.5 2
0.5]

4.97

3 Mid-sized urban area, balanced loads
and potential priority of distributed
generation

[2 0.5 2 1 0.5 1 1 2] 4.98

4 Medium-sized suburban zone
unbalanced load with the potential for
energy efficiency and distributed
generation

[2 1.5 1 1 1.5 2 1
1.5]

6.03

5 Large urban area, high system electric
and telecommunications infrastructure,
systems with balanced loads and of
high importance, with the potential for
energy efficiency and distributed
generation

[3 0.5 2.5 2 1 1 1.5
3]

12.1

6 Large suburban area, high failure rate,
unbalanced loads and of great
importance, with the potential of
energy efficiency

[2.5 2 1.5 1.5 2 2 2
2]

12.5

Table 3
weights of rules used in the fuzzy system.

Indicator score Weight rule

8 8/8 = 1
7 7/8 = 0.875
6 6/8 = 0.750
5 5/8 = 0.625
4 4/8 = 0.500
3 3/8 = 0.375
2 2/8 = 0.250
1 1/8 = 0.125
0 1
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Fuzzy logic is applied by implementing its architecture based on
the variables, function of relevance and rule base.

Fuzzy variables are variables that have their value expressed by
a linguistic term that provides a variable concept, which is quanti-
fied by a function of relevance. A linguistic variable has values that
are not numbers but rather words or sentences in natural language,
which allows the language of fuzzy modelling to express the
semantics used by specialists. The main function of linguistic vari-
ables is to provide a systematic method to approximate the charac-
terisation of complex or poorly defined phenomena [23–25].

A membership function represents the behaviour of the fuzzy
variables throughout the domain. A fuzzy set is characterised by
a membership function that takes on values within the range [26].

A block diagram of a fuzzy system is presented in Fig. 3, which
indicates the methodology for the construction of a system based
on fuzzy logic [25–27].

The fuzzifier transforms the input variables of the problem in
fuzzy values; this step mathematically models the information of
the input variables by means of fuzzy sets This module demon-
strates the great importance of the specialist who will parse the
process: every input variable must be assigned linguistic terms
that represent the states of this variable and every linguistic term
must be associated with a fuzzy set by a membership function [28].
The knowledge base comprises the database, where the fuzzy
sets and membership functions are defined, and the rule base,
which is the core of the system, where the rules, variables and their
linguistic classifications are stored and inference is performed.

The inference unit values of the premises of each rule are com-
puted and applied to generate the conclusion of each rule. A
sequence of composition rules is used to generate the defuzzifier
entry.

The values of the premises of each rule are computed and
applied to generate each unit rule of inference. Again, a sequence
of composition rules is used to generate the defuzzifier entry.
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Implementation of a fuzzy system for the calculation of the
priority factor

The creation of a fuzzy system for the calculation of the priority
factor in smart grid deployment involves the following steps:

(a) Definition of the input variables, domains, range of variation
and the functions of relevance.

(b) Definition of the output variable, domains, range of variation
and the functions of relevance.

(c) Elaboration of the rules, with the respective weights.
(d) Choice of aggregation methods and the defuzzifier.
(e) Calculation of the priority factor using the fuzzy system.
(f) Evaluation of the fuzzy system for improvement.

The software used was the toolbox of Matlab fuzzy [29,30]. The
input variables of the fuzzy system were the eight indicators con-
sidered to be the most relevant in the deployment of a smart grid,
as listed in Table 2.

The choice of the function of relevance was the Gaussian
because it most resembled the results of the tests conducted for
the system as well as the mass of data collected for the study,
which presented its distribution around the centre.

The input variables are 0–3 domain and may take the following
attributions:

Low – simple Gaussian function parameters [0, 34, 1].
Medium – simple Gaussian function parameters [0.29, 2].
High – simple Gaussian function parameters [0.3, 3].

Fig. 4 represents the eight input variables and an output vari-
able (IP8), which is the priority factor.

The output variable has a domain of 0–24. The maximum value
of each indicator assessment is equal to 3, and there are eight (8)
variables. Fig. 5 illustrates the representation of the output vari-
able, the domain and the functions of relevance.

The priority index (IP8), with a value ranging from 0 to 24:

Very low (VL) – simple Gaussian function, parameters: [1.5, 4].
Low (L) – simple Gaussian function, parameters: [1.5, 8].
Medium (Me)-Gaussian function, parameters: [1.512].
Mid-high (MeH) – simple Gaussian function, parameters: [1.5,
16].
Very high (VH) – simple Gaussian function, parameters: [1.5,
24].

The construction of the fuzzy system covered 181 creation
rules. Table 3 indicates the values of the weight of these rules.

Such rules were elaborated from the definition of the weight of
each rule according to the degree of importance of each of the eight
variables. For this analysis, the following weights ranging from
0.125 to 1 were set, based on the number of high ratings.
Application of the proposed method

The proposed method was applied and analysed in the evalua-
tion of six random electrical systems in Brazil, that have had the
most relevant characteristics based on Table 2. The systems were
then transformed into an array (1 � 8) of indicators, as shown in
Table 4. Subsequently, this matrix of indicators was applied at
the entrance of a fuzzy system to calculate the priority index for
each system analysed.

It is observed that System 6 presented the highest priority fac-
tor because it corresponds to the system that offers the greatest
return with the smart grid deployment in addition to being large,
with important loads and good infrastructure; problems in the
operation of the loads are also involved with the energy efficiency
potentials.  
Conclusion

The deployment of the smart grid is a global trend, and in the
case of complex electrical systems such as in Brazil, attention must
be paid to the challenges and opportunities of this deployment. As
a result, it is important to have a strategic plan that prioritises sys-
tems that can provide the best solutions to the requirements of
reliability, continuity and efficiency for deployment of the smart
grid.

The method proposed in this work uses fuzzy logic for the cal-
culation of an priority factor, which enables the evaluation of sys-
tems to achieve the best cost-benefit analysis in the
implementation of the smart grid. This method prioritises the sys-
tems that present the greatest vulnerabilities, possess greater
potential for distributed generation and energy efficiency, and pre-
sent higher commercial losses as well as other important factors.

The use of fuzzy logic for creating the index proved to be suit-
able due to the ability to cope with uncertainties and ambiguities,
which is not possible using conventional logic approaches.
References

[1] Wissner M. The smart grid – a saucerful of secrets? Appl Energy
2011;88:2509–18.

[2] Wu YN, Chen J, Liu LR. Construction of China’s smart grid information system
analysis. Renew Sustain Energy Rev 2011;15(9):4236–41.

[3] Clastres C. Smart grids: another step towards competition, energy security and
climate change objectives. Energy Policy 2011;39(9):5399–408.

[4] Abosedra S, Dah A, Ghosh S. Electric consumption and economic growth, the
case of Lebanon. Appl Energy 2009;86(4):429–32.

[5] Vassileva I, Wallin F, Dahlquist E. Analytical comparison between electricity
consumption and behavioral characteristics of Swedish households in rented
apartments. Appl Energy 2011;90:182–8.

[6] Amin SM, Wollenberg BF. Toward a smart grid: power delivery for the 21st
century. IEEE Power Energy Mag 2005;3(5):34–41.

[7] Chan ML, William HC. An integrated load management, distribution
automation and distribution SCADA system for old dominion electric
cooperative. IEEE Trans. Power Delivery 1990;5(1).

[8] Phuangpornpitak N, Tia S. Opportunities and challenges of integrating
renewable energy in smart grid system. Energy Proc 2013;34:282–90.

[9] ANEEL – National Electric Energy Agency, management report financial year
2012.

[10] Ellegård K, Palm J. Visualizing energy consumption activities as a tool for
making everyday life more sustainable. Appl Energy 2011;88:1920–6.

[11] Patterson MG. What is energy efficiency? Concepts, indicators and
methodological issues. Energy Policy 1996;24(5):377–90.

[12] Markovic DS, Zivkovic D, Branovic I, Popovic R, Cvetkovic D. Smart power grid
and cloud computing. Renew Sustain Energy Rev 2013;24(August):566–77
[Review Article].

[13] Macedo MNQ, Galo JJM, Almeida LAL, Lima ACC. Demand and side
management using artificial neural networks in a smart grid environment.
Renew Sustain Energy Rev 2015;41. 128133.

[14] Galo Joaquim JM, Macedo Maria NQ, Almeida Luiz AL, Lima Antonio CC.
Criteria for smart grid deployment in Brazil by applying in the Delphi method.
Energy (Oxford) 2014;70:605–11.

[15] Alagoz BB, Kaygusuz A, Karabiber A. A user-mode distributed energy
management architecture for smart grid applications. Energy 2012;44
(1):167–77.

[16] Sun Q, Ge X, Liu L, Xu X, Zhang Y, Ruixin N, et al. Review of smart grid
comprehensive assessment systems. Energy Proc 2011;12:219–29.

[17] Macedo Maria NQ, Galo Joaquim JM, Almeida Luiz AL, Lima Antonio CC.
Typification of load curves for DSM in Brazil for smart grid environment. Int J
Electr Power Energy Syst 2015;67:216–21.

[18] Faruqui A, Sergici S, Sharif A. The impact of informational feedback on energy
consumption – a survey of the experimental evidence. Energy 2010;35
(4):1598–608.

[19] Yunchang JB. Consistent multi-level energy efficiency indicators and their
policy implications. Energy Econ 2008;30(5):2401–19.

[20] Mamlook R, Badran O, Abdulhadi E. A fuzzy inference model for short-term
load forecasting. Energy Policy 2009;37(4):1239–48.

[21] Martinsen D, Krey V. Compromises in energy policy—using fuzzy optimization
in an energy systems model. Energy Policy 2008;36(8):2983–94 [Original
Research Article].

 

http://refhub.elsevier.com/S0142-0615(15)00531-1/h0005
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0005
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0010
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0010
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0015
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0015
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0020
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0020
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0025
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0025
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0025
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0030
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0030
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0035
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0035
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0035
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0040
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0040
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0050
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0050
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0055
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0055
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0060
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0060
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0060
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0065
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0065
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0065
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0070
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0070
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0070
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0075
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0075
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0075
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0080
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0080
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0085
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0085
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0085
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0090
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0090
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0090
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0095
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0095
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0100
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0100
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0105
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0105
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0105


568 M.N.Q. Macedo et al. / Electrical Power and Energy Systems 78 (2016) 563–568  
[22] Chung W. Using the fuzzy linear regression method to benchmark the energy
efficiency of commercial buildings. Appl Energy 2012;95(July):45–9.

[23] Wright DG, Dey PK, Brammer JG. A fuzzy levelised energy cost method for
renewable energy technology assessment. Energy Policy 2013;62
(November):315–23 [Original Research Article].

[24] Boussabaine AH, Elhag T. Applying fuzzy techniques to cash flow analysis.
Construct Manage Econ 1999;17:745–55.

[25] Ranaweera DK, Hubele NF, Karady GG. Fuzzy logic for short term load
forecasting. Int J Electr Power Energy Syst 1996;18(4):215–22.

[26] Dubois D, Prade H. Operations on fuzzy numbers. Int J Syst Sci 1978;9:613–26.
[27] Takagi T, Sugeno M. Fuzzy identification of systems and its applications to
modelling and control. IEEE Trans Syst Man Cybernetics 1985;15:116–32.

[28] Pandian S Chenthur, Duraiswamy K, Rajan C Christober Asir, Kanagaraj N.
Fuzzy approach for short term load forecasting. Electric Power Syst Res
2006;76(6–7):541–8.

[29] Sivanandam SN, Sumathi S, Deepa SN. Introduction to fuzzy logic using
MATLAB. Berlin Heidelberg: Springer-Verlag; 2007.

[30] Mathworks Fuzzy. Logic toolbox for use with MATLAB – user’s guide, version
2. EUA, The Math Works Inc; 2008.

 

 

http://refhub.elsevier.com/S0142-0615(15)00531-1/h0110
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0110
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0115
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0115
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0115
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0120
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0120
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0125
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0125
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0130
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0135
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0135
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0140
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0140
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0140
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0145
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0145
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0150
http://refhub.elsevier.com/S0142-0615(15)00531-1/h0150

	Methodology for the calculation of the factor of priority for smart grid implantation using fuzzy logic
	Introduction
	Variables that can affect the deployment of smart grid
	Criteria for the selection of the relevant variables and the representation as indicators
	Fuzzy system
	Implementation of a fuzzy system for the calculation of the priority factor
	Application of the proposed method
	Conclusion
	References


