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criteria decision-making methods in energy planfiielgl.
ABSTRACT The paper contribution aims to develop an innoeativ

framework to be proceed under AHP in order to impro

decision-making regarding sustainable electricalvgro
Energy planners are supported by MCDA (Multi-Crider systems development. It will be able to improvesthiation
Decision Analysis) often called MCDM (Multi-Criteri ~ of complex cases in presence of heterogeneous and
Decision Making) in order to achieve coherent anaten conflicting aspects. It will be tested on a readgphical
appropriate choices oriented to a certain areaseigy Z(I)enctter?ga?rp]gvggrmsg/lgt)é r(T:]atSOeS(L:JCF))r;)T;rg;In?S|tahn% ?rﬁtri]lggﬁ of
sustamabl_e development. AHI_D (Analytic H|_er_a_rchy Ocean (Mafia Island in Tanzania). To this purpbsedase
Process) is one of the most widely used multitgaite

o X X X . study will compare three different alternatives.

decision-making methods in the field of energy pilag.

AHP enables Decision Makers (DM) to structure a plax 2. Methodology

decision in form of a hierarchical process and taka

assessments through the fundamental scale of Saaty The AHP (Analytic Hierarchy Process) developed by.T
(containing 9 levels of evaluation). The paper depean Saaty [2-4] is a comprehensive structured metha@yolo
innovative framework to be used for an AHP to ashis solve complex decision problems. The main futuréhef
decision making in sustainable electrical powertays methodology is to discompose a complex decisioblpro

) into elemental issues organized in a hierarchicatsire.
planning. The methodology has been tested on aar@hl e hierarchy begins at the top most level wittoaerall

complex case concerning the planning of a eledtrioaer goal to be attained usually the selection of thet be
system to supply end users of an island in th@m@cean alternative; the next level under the objectivéhis set of
(Mafia island in Tanzania). Interesting results egesfrom criteria that must be met in order to meet the abje; and
the study, while it should be beared in mind thatthave finally the lowest level consists of the variousaiatives to
explorative nature and indeed they should be not Mmeetthe objective. One of the strengths of théaouitiogy
interpreted as unique and absolute response tantitial at this stage is to address the decision problet the
problem. desired degree of detail: a more detailed analypigssible

simply adding intermediate level (s) between thaiseve
mentioned, containing specific sub-objectives bcsiteria.
1. INTRODUCTION Once the hierarchy is built, the DM (s) systeméitidaave
to compare each cluster in the same level in avssr
fashion based on his (their) own experience and/iauge.
In making the comparisons the AHP requires to antna

several stakeholders and DMs (Decision Makers) thitfr sequence of numerical or verbal questions that ecerfo
own several heterogeneous and conflicting aspatts. elements of the same hierarchical level. Judgmental
need to consider environmental and social isstas|é opinions of the DM are hence elicited using a tgbic
abandon mono-criterial approaches (based on costibe ~ duestion as this one: ‘Of the two elements (i.éedon,
analysis or macro-economic indicators) which ottlleao sub-criterion or alternative) i@nd G, which is more
select the least-cost planning strategy. Multi-disienal important and how much more?".

A territorial energy planning in a sustainable depment’s
perspective is a complex decision problem sincwdlves

(multi-objective) and multi-DM features of the ptein Intensity __ Definition Explanations

make it quite suitable to be solved by MCDA (Multi- 1 Equal Two activities contribute equally to the
Criteria Decision Analysis/Aid). “Tsoutsos et al [ih]” importance objective

summarize the suitability of the MCDA to energyrpiang 3 Moderate  Experience and judgment slightly favor
problems through some reasons. MCDA, often called Importance one over another

MCDM (Multi-Criteria Decision Making) is a valuable S Strong Experience and judgment strongly
decision support tool able to guide the planneveatds Importance favor one over another
acceptable and equitable alternatives. It providede 7 Very Strong  An activity is strongly favored and its

Importance  dominance is demonstrated in practice
9 Absolute The importance of one over another
importance  affirmed on the highest possible order
Intermediate  Used to present compromise between

ranges of methods classified as MODM (Multi Objeeti
Decision Making) e MADM (Multi Attribute Decision
Making). Commonly MCDM methods applied in energy 2.4.6,8

planning field are: PROMETHEE, MAUT, AHP, velliss the priorities listed above
ELECTRE, fuzzy methods and so on. AHP (Analytic ’ — _
Hierarchy Process) is one of the most widely usettim Table 1 - Saaty’s 1-9 scale for pairwise comparison
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The answers are given (numerical questions) or exed
(verbal questions) by fundamental 1-9 Scale of\y5dhé
most adequate scale able to encapsulate quarditziis
qualitative aspects of the decision problem in \piai
comparison mode.When answering a pairwise compgariso
question, the DM estimates the ratio (weight) betwthe
relative importance of @nd G. Let suppose that it's equal
to 5.In the case of a comparison of qualitative factirs,
means that the relative importance pisGtronger than that
of G. In the case of a comparison of quantitative fies;tid
means that the relative importance @igfive times than
the relative importance of ;CThe results of these
comparisons are presented in compact way inxa
reciprocal judgment matrices [A], whanés the number of

not enough, it's necessary to go back and revisite
elements in hierarchical articulation that create
misunderstanding and inconsistencies.

Potentialities and critical in AHP

Like every other method, AHP has its own strengthd
weaknesses. It allows to analyze a decision prokém
the desired details levels and makes possible &byzm
highly heterogeneous and conflicting aspects. Atshme
time it offers the possibility to verify the corteess of
procedure (by calculating Consistency Index (CId an
Consistency Ratio (CR)) and allows to manage uairgyt
and the partial unavailability of data [2-4]. Orethther
side, however, it is important to underline that tlesults

elements to be Compared with each other. For each depending on the type of designed hierarchy; inesom

judgment matrix the eigenvectar (local priority vector)
corresponding to the largest positive real eigéue/é.ay)
establishes a ranking among the elements of the sam
hierarchical level. Of course the aim of the metilody is

to establish a ranking of priorities of the altdives with
respect to the main objective. To do so, it's nsagsto
synthesize the local priorities to yield a set ddbal
priorities which express the relative weight of the
alternatives respect to goal. Global priorities @léained
through hierarchical composition principle: the dbc
priorities are multiplied by those of the corresgiog
higher-level elements and the products thus obdaare
added up. The power of the AHP is that the resultan
weights are ratio scale numbers (all positive ardalized

to one) and not ordinal or interval numbers: iba to
claim that an alternative is preferred to anotlenany
times as the ratio of their weights (the ratioved interval
scale numbers have no meaning). In making all psérw
comparisons may occur, especially for decision @b
that have more than 5 criteria and/or alternatitiest, the
judgments are inconsistent. The inconsistency & th
pairwise comparison matrix [A] may depend on vasiou
causes, the most frequent are the violation o&nsitive
relationship and of proportionality relationshipée if the
transitivity relationship is respected in this lease) among
pairwise comparison judgments. Whereas the perfect
consistency is neither required nor desired, hisréfore
necessary to set a tolerable inconsistency levéhaothe
solution identified by the evaluation process iseqtable.

In order to assume acceptable a solution Saatyopeajthe
calculation of two indexesgonsistency index Cand
consistency ratio CR [2-4]

Amax_n _CI
n-1 RI

where Anax  has been defined above,is the order of
pairwise comparison matrix [A] andRl is random
consistency indexRlI is the average consistency index of a
large number of square random matrixes (recipraodl
positive) which varies by matrix size and is 0.62d 3x3
matrix to 1.58 for a 15x15 matrix [2-4]. So, diwidi
consistency index by the random consistency indessg
theconsistency ratio CRf comparison matrix. CR can go
from zero (when Cl is zero, perfect consistencya teery
large positive number. If CR is 0.10 or less sholéd
accepted, while for any larger number DM must stitiy
increase the coherence of his own judgments, athcif

Cl = CR
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applications it is necessary to consider that dement of
the hierarchy could influence some elements ofugyger
hierarchical level or of the same level. Do nofgftrthe
rank reversal of the alternatives which could oaghen,
once defined the initial problem, during the assesg
process it should consider another alternative tigumost
critical aspect of the evaluation method is thegjudnts
assignment, in pairwise comparison step, both datine
and qualitative elements. Regarding qualitativenelets,
the most important weakness is the subjectivitythaf
weights: the translation of qualitative informatiamto
weights associated with specific criteria encommasse
degree of responsibility and subjectivity from tozalyst.
Regarding quantitative elements the use of thedonaahtal
1-9 Scale of Saaty does not allow the comparison of
elements whose difference exceeds the width Saaty’
fundamental scale (because the largest elemerdgsyin
comparison set should be no more than 9 timestdest
elements).

3. Case study

The hypothetical case study considered justifies th
adoption of the methodology proposed. The analyzed
territory is an island that covers an area of 169,70 km
long and 15 km wide, in Indian Ocean and it ha9dQ.
inhabitants. It's still a paradise untouched bybgldourism
and preserves spectacular wildlife reserves, bedity,
forestry resources, coral reefs and so on. The &agshe
surrounding forests of palm trees are actuallyguted by
Island Marine Park, which is assisted by the WaNidle
Fund for Nature. Island’s economy is based on non-
intensive agricultural activities of cash crop mainly on
farming prawns carried out in small fish factoridst to be
overlooked is the tourist flow, attracted by a fmis nature
which is not altered by human action. This alrestayws a
strong discrepancy that exists between local pdipula
living with the lowest in the world (100 kwh/yeaemp
capita), energy consumption standards and tourists
accommodated in the few existing and comfortatdents.
The island is presently supplied by a Diesel PoRlant
unable to ensure continuity of supply. Local Uyilis a
100% government owned company responsible in giefe
the nation (Tanzania) for generation, transmission
distribution of electricity for 98%. Less notaliewever, is
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Fig.1-Hierarchy

a local private initiative to use biomass (fuel-woand
charcoal both natural forest and plantations) fectecity
generation on the island to supply lodges and isle f
factory and to connect the villages in the north [5
Technical studies on site shows a good availalufityind
and solar resource, identified them as the betsdsanergy
options for national energy development in a emvitental
assessment view [5]. The island has good and roostant
wind speeds than the coastline of the mainlandtdube
action of southern (May to September) and northern
(November to March) monsoons. The induces significa
wind speed variations more higher during daytimarso
than at night. The average monthly wind speedsrdecb
vary in the range 4.7 — 6.2 m/s [5]. The investayat have
revealed a considerable good and stable solar tedten
the island with only limited variation over the yea
minimum monthly average insolation between 4.5 5u3d
kWh/day [5]. On the demand side instead, considetie
local end users, the existing resorts and thosenpth to
accommodate a seasonal peak of tourist amountdd i.e
10.000 people and the shellfish farming activitiesyas
possible to estimate a nominal power of 34 MW. €abl
shows the supposed peak value of power plannedtinto
main rates explained above. In reference to thhadetogy
presented in Section 2, three different electrmgbply
systems of the island have been considered, eedluat
against 4 main criteria and 11 sub-criteria suliigbi
arranged in a dominance hierarchy. Three basinaliges
will be compared: the first one consists in a cotiomal
electrical grid powered from the mainland, via HVDC
monopolar system, with submarine cable; the seoords

a stand alone electrical power system consisting in
conventional electrical grid supplied by a foss#élfpower
plant; finally, the last alternative is a standredcsystem
consisting of a Smart Grid with local electricahgeation
from RES (Renewable Energy Sources) coupled with a
back-up system. In the last hypothetical altermative
electrical power planned is generated by 8 wincegaors
(3 MW each one) installed on the North coastlinghef
island and by 10MWp polycrystalline photovoltaiaipt
installed in the hinterland. The basis technolddi®back-
up system is composed by electrolyzers which preduc
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hydrogen and fuel cells that use it.

Power consumption for main Nominal power for each

activities on island specific activity [MW]

Local activities 20
Touristic activities 10
Shellfish Farming activities 4

Table 2 Energy requirements for main activities osland

3.1 Hierarchy

Hierarchy tree model of the decision problem higj$ its
aspects (general and particular) in a stratifieacttire that
increases its own understanding. The hierarchpaicach
allows to capture the detailed knowledge of compdaity
by structuring it into its constituent parts, amgge into
their constituent parts, proceeding down hierarthg. goal

is the selection of an alternative to supply enetaisf the
island in a sustainable development perspective.t&ém
sustainable development perspectiguires to the planner
to consider as main constituents of the goal alm t
dimensions economic, environmental and social ef th
problem. The identification of the criteria and atale
subcriteria is a crucial step in the problem foratiohn. It is
strongly linked to the availability of the data ahdepends
on the degree of understanding and sensibilityeptanner
to the problem. Each criterion has been split imto or
three subcriteria. Hierarchy (Fig. 1), hence, idekiseveral
subcriteria that can be assessed either objectigely
subjectively. At the bottom of dominance hierarcng
placed thealternativescandidate to meet the overall goal.
The cluster of alternatives, resulting out of aitiah
screening, consists of three reasonable candidedtis
described above.

3.2 Criteria and subcriteria weights

Given that the main objective is to provide an axbesl
framework for solving complex cases, like the asety
case, the authors make reference for the expeianely
numerical application to their sensibility regaglithe
evaluation of local aspects, which is indeed basad
deductible items in line with similar cases andref@re
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should be investigated in local key. The critenegight
measures the relative importance of each criteegpect
its parent, the overall goal. This is a crucialpste the
evaluation process because it is based on sulgectiv
assessments which should typically reflect the ibéitg,
education and culture of the local political cla3$e
comparative judgments are awarded as circumstagdhe
authors who are facing an electrification problemn &
country considered in developing: only one setriéda
weights is considered in this paper (it will be maa
sensitivity analysis later). They should be comgaséth
those of local political class and all potentiaksholders
involved in the decision making. Thanks to sensitiv
analysis, the behaviour of other stakeholders eataken
into account, analyzing if variations of criteri@ights are
able to subvert the rankings (partial and ovepaltviously
came out. In particular proceeding along hieraahtiee
from top to bottom, criteria and subcriteria weglatre
subjectively deduced by pairwise comparisons ostelu
elements in the second and third level. Alternaive
weighting against each subcriteria, instead, is enad
objective basis where the parent is a quantitasivb-
criterion (when reliable data input exist) whilenisde on
subjective basis where the paréeta qualitative sub-
criterion (or when no data input exist).

Technological-Economi€EnvironmentalSocial aspects

The four main criteria on which has been decompdised
initial problem are based on Technological, Ecormpmi
Environmental and Social aspects. As mentionedelitog
crucial to express in their comparative weightimgde on
subjective basis, judgments that reflect the sditgiand
the experience of local politicians (which is exjeelcto
make the interests of local community).

Energy losses - Global costs

Energy losses and Global costdong to the same cluster of
sub-criteria whose relative importance must be szesk
with respect to their parent, Economic aspects.lelab
shows that Global costs (€) is considered far rimypertant
than Energy losses (kWh), an evaluation that segrite
reasonable and broadly shared. Global costs stéyiori
which includes investments, operating and mainte@man
costs of the solution will have to meet the inigahl while
Energy losses sub-criterion simply takes into antdloe
energy not supplied to the users due to joule effec

Econ subcriteria EnL GC
EnL 1 1/5
GC 5 1

Table 5 Economic subcriteria’s pairwise comparison tra

GHG emissions - Visual impact - Landscape Risk

GHG emissions, Visual impact and Landscape Ré&ng

to the same cluster of subcriteria whose relatiygortance
must be assessed with respect to their parent;dimental
aspect. GHG emissionsub-criterion measures the total
amount of equivalent carbon dioxide C@leased into
environment as result of required energy produdtoneet
the total consumption over a defined time interval
(tCOxdyear). Visual impactsub-criterionrefers to the
potential visual effects, related to the changtheviews
experienced by people observing landscape, arfsimgy
the choice of a determined power supply solution.
Landscape riskub-criterion, instead, measures the fraction
of the intervention area occupied by area with JEgh
landscape value. The values assigned in Tablel@iaxpe
relative importance of the environmental sub ciater

Criteria Techn Econom Envir Social
Techn 1 1 1/5 1/3

Econom 1 1 1/5 1/3
Envir 5 5 1 3
Social 3 3 1/3 1

Table 3 - Criteria’s pairwise comparison matrix

The values assigned in Table 3 explain the relative
importance of the evaluation criteria.

Security of supply-Technological maturity-Instathat time

Security of supply, Technological maturity and &tisttion
time belong to the same cluster of sub-criteria seho
relative importance must be assessed with respebetr
parent, Technological aspects. The values assigfieble

4 explain the relative importance of the technatabsub
criteria.

Techn subcriteria SofS ™ IT
SofS 1 3 3
™ 1/3 1 1

IT 1/3 1 1/3

Table 4 Technological subcriteria’s pairwise compson matrix
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Envir GHG_e \ LR
subcriteria
GHG_e 1 5 1
VI 1/5 1 1/5
LR 1 5 1/3

Table 6 - Environmental subcriteria’s pairwise compson matrix

System Pressurelocal development - welfareSocial
acceptance

System pressure, Local development and welfareiaSoc
acceptance belong to the same cluster of suberitdrose
relative importance must be assessed with respebetr
parent, Social aspects. System presssué-criterion
estimate the density of electric grid accordinthepower
supply solution, calculated with reference to idlan
population (km/1000*fhapianty- LOCal development and
welfare subcriteria refers at the establishment of new
commercial, repair and service shops, new foodgssing
units, new metal construction shops and new fumitu
maker shops, creation of new workplaces. Socigziaace
sub-criterion expresses the position of local comitgu
concerning the adoption of a certain power supgliyteon.
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The values assigned in Table 7 explain the relative
importance of the social sub criteria.

Social subcriteria SP LD&W SA
SP 1 1/3 1/3

LD&W 3 1 1
SA 3 1 1/3

Table 7 - Social subcriteria’s pairwise comparisoratrix

3.3 Alternative’s scoring against each subcriteria

Alternative’s scoring against each subcriteriamede on
objective basis where the parent is a quantitasivb-
criterion while is made on subjective basis whheggarent

is a qualitative sub-criterion. Security of suppynd
Technological maturity, for example, are qualitativ
subcriteria against which the alternatives canvaduated
through the use of two different scales defined by
Theocharis Tsoutsos et al in [1]. Installation timsea
quantitative sub-criterion against which the alégrres can

be evaluated on objective basis considering thessecy
time for the implementation of each system. Enéxapgses

is a quantitative sub-criterion against which theraatives
can be evaluated on objective basis consideringribegy
dissipated by their Joule effect. Global costs is a
quantitative sub-criterion against which the alégrres can

be evaluated on objective basis considering thessery
total costs for the implementation of each syst&HG
emissions is a quantitative sub-criterion agairtstivthe
alternatives can be evaluated on objective basisidering
the total amount of CgQ,released in the environment by
each of them. The environmental impact analysisleas
conducted exclusively for the useful life for suppl
alternatives. Visual impact is a qualitative sultecion
against which the alternatives can be evaluatedidering
the change in the views experienced by people vinger
landscape. At this regard it has been made a &pecif
evaluation scale shown in Tab.9.

Visual Impact evaluation scale - Value
hypothesis

The majority of the residents looking . 1
the landscape does not notice

significant change (none)

The majority of the residents looking . 2
the landscape notes some significi

changes only in sporadic points (wea

The landscape has been altered sligh 3
the majority of the residents is able

recognize the several distincti

elements of the previous structu

(moderate)

The landscape has been alter 4
currently there are in it few items thi

can be traced back to the previo

structure (high)

The landscape has been radically alte )
following the implementation o

intervention, it has lost each trace of t

previous structure (very high)

Table 9 - Visual Impact evaluation scale

Landscape risk is expressed through a quantitatine
criterion which measures the fraction of interventarea
AntervenTion Occupied by area with very high landscape
value A v [6]. System pressure is also a quantitative sub-
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criterion against which the electrical power systeran be
evaluated on objective basis considering, the SEJ6]:

LR=_ My w00

ANTERVENTION

P= ANTERVENTION

100

INHABITANTS

Local development and welfare and Social Acceptanee
gualitative subcriteria against which alternatiwesm be
evaluated through the use of two different scagdmdd by
Theocharis Tsoutsos et al in [1].

IT [years] EnL GHG_e SP LR GC
[%] [tCO.eq] [km/1000inh] [%] [MIn€]
Al 2 3 neglect. 2.3 50.6 102
A2 4 8.5 29.1 4.3 8.3 196
A3 1 6 28.5 3.1 10.9 44

Table 8 Alternative performance under quantitative sibcriteria

4. Critical Analysis of the results

It is assumed once again that the main objective t®
provide an advanced methodology for solving complex
cases and able to encapsulate heterogeneous and
conflicting aspects which characterized the choiasf an
alternative power supply. The results come out from
purely numerical application of the methodology shald

not be interpreted as absolute answer to the initla
problem but as authors’ solution that should be
compared with the real one of local politiciansThe goal

of the AHP method is to synthesize alternative’sraill
priorities in order to establish a preferabilitpkang among
them. Smart grid powered by RES seems to be the bes
alternative for electrification of the island (oa#mriority

of 35.8%), followed by the installation of a contienal
power plant directly on the island with relativaditional
network (overall priority of 33.1%). The last pasit of the
ranking is occupied by the alternative of connettmthe
continental network via HVDC system by undersedecab
(overall priority of 31.1%).

Analysis by subcriteria

It has been denoted for simplicity, the alternat8mart
Grid powered by RES as Al, the alternative HDVQeays
with conventional grid as A2 and at last the akdire
Power plant with conventional grid as A3. TableshOws
the percentage contribution of all subcriteriatte overall
performance of all types of power system. In therall
ranking, it does not identify significant differesgcbecause
the subcriteria, in which the initial problem haseh
decomposed, lay in highlighting the conflicting
characteristics of each alternative.

5. Sensitivity Analysis

Thanks to sensitivity analysis, it is possible ver@ome the
weakness of a subjective evaluation of criterakiftg into
account, moreover, the behaviour of other potential
stakeholders) by analyzing if variations of crigeneights
are able to subvert the previous ranking. Stristigaking,

a sensitivity analysis requires a considerablereéfod it
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Type of Default case Case 1
electrical

power system EnvA=0,56 SA=0,25

Case 2
TA=0,095 EcoA=0,095 TA=0,25 EcoA= 0,25 TA=0,20 EcoA=0,40 TA=0,20 EcoA=0,20 TA=0,20 EcoA= 0,20
EnvA=0,25 SA=0,25 EnvA=0,20 SA=0,20 EnvA=0,20 SA=0,40 EnvA=0,20 SA=0,40

Case 3 Case 4

Score Rank Score Rank Score Rank Score Rank Score Rank
Al 35,8% 1 29,7% 3 13,0% 3 30,1% 3 26,3% 3
A2 31,1% 3 30,1% 2 39,2% 2 31,7% 2 31,9% 2
A3 33,1 % 2 40,2% 1 47,8% 1 38,3% 1 41,7% 1

Table 11 Overall priorities and rankina from sensitivity analvsis

GHG Emissions 25,48% % Visual Impact 5,10% %

Al 20,84A1 0,64
A2 2,32 A2 2,34
A3 2,32 A3 2,12
Landscape Risk 25,48% System Pressure 3,56%

Al 2,14 A1 1,47
A2 12,03A2 0,93
A3 11,31A3 1,16
LocalDev&Welf10,68% Tech.Maturity 1,90%

Al 4,27 A1 0,17
A2 2,14 A2 0,86
A3 4,27 A3 0,86
SocialAcceptancel0,68% InstallationTime1,90% 0,27
Al 2,14 A1 1,09
A2 6,40 A2 0,54
A3 2,14 A3

Global Costs 7,91% Energy Losses 1,59%

Al 2,18 A1 0,86
A2 1,01 A2 0,26
A3 4,71 A3 0,47
Security of Supply 5,70%

Al 0,52

A2 2,59

A3 2,59

Table 10 Percentage contribution of each sub-criter to the overall
performance of the hypothetic alternatives analyzed

deserves a specific and more detailed study asffbios

et al’ did in their work: new global priority vegmwere
determined by varying only the local priority vectof
pairwise comparison matrix of criteria. Apart froine case
just analyzed (Default Case) where Technological an
Economic aspects assumed 9,5%, Environmental aspect
assumed 56,0% and Social aspects 25,0%, threecaes
are examined. The results, in terms of overall irep&nd
global priorities of alternatives, for each set lotal
priorities are presented in Table 11. The most i@
consideration which can be made is that, in all new
scenarios defined, the overall ranking is the sathe:
alternative Power plant on the island with convamal grid
becomes the most preferable followed by an HVDGesys
with conventional grid on the island and at laSt@art Grid
powered by RES.

6. Final considerations

The paper develops an innovative framework to leel @

an AHP to assist the decision making in sustainable
electrical power systems planning. The methodology
been tested on a real complex case concernindahripg

of an electrical power system to supply end usérano
island in the Indian Ocean (Mafia island in TanagnAt

this stage, the conflicting aspects that charattezach
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alternative planning, highly heterogeneous and sioms
intimately linked together, are emphasized. AHRettgyed

is able to take into account each of these aspects
synthesizing them in a single index of overall fitjo In
this study, three hypothesis different electricabpr system
configurations to feed the island are evaluatednaga
main criteria and 11 subcriteria both qualitatived a
guantitative. Criteria and subcriteria weights are
subjectively deduced by pairwise comparisons o$telu
elements in the second and third level of hierarchy
Alternative’s weighting against each subcritenetéad, is
made on objective basis where the parent is a atave
sub-criterion while is made on subjective basis rettbe
parent is a qualitative sub-criterion. An initia¢tsof
criteria/subcriteria weights was assigned whicleot$ the
authors’ awareness towards an electrification Enobdf a
developing country. Obviously they should be corapar
with those of local political class and all poteinti
stakeholders involved in the decision making. Safityi
analysis allowed to consider other potential vieintsoof
the same problem. In conclusion this study has an
explorative nature: there is not a truth to sedmaha truth

to build, and the application of a multi criteriaaision-
making methodology has the merit of making transpgr
integrated and participated the construction pr®oéshis
truth. The value of the achieved result must beidemned as

a path of systematic alternatives analysis of &bguide

and assist the decision maker (DM) in the choice.
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