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ABSTRACT

Energyisnecessaryforindustrialactivitiesandsocialdevelopment.Duetoenvironmentaleffectof
fossilfuelsandresourcelimitation,theimportanceofusingrenewableenergyisgrowing.Oneofthe
mostappropriaterenewableenergiesissolarenergy.Photovoltaiccellsdirectlyconvertsolarenergy
toelectricity.InadditiontoPVtechnology,selectinganappropriatesiteisamainconcernforPV
powerplantinstallation.Theaimthisarticleistoselectsuitablesiteforphotovoltaicinstallationina
casestudy,Iran.FourdifferentlocationsaretheprimaryoptionsforutilityscalePVplantsinstallation
andthebestchoiceisselectedbasedonaMADMmethod,TOPSIS.
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1. INTRODUCTION

Todayenergydemandsaregrowingdramaticallydue todevelopment in industrial activities and
standardsofliving(Zhang,Zeng,&Dong,2010)whichmakeenergyproductionmoreimportant.
Therearedifferentkindsofenergywhichcanbeused forhuman requirement.Oneof themost
attractivetypesofenergyiselectricitywhichhasabilitytobeconvertedtoothertypesofenergy
easily.Higherenergydemandrequiresdevelopmentinenergyproduction.Sinceincreaseinenergy
consumptionhassomeproblemssuchasincreaseingreenhousegases,governmentsandorganizations
areconcentratingonrenewableenergies.Inadditiontoprovidehigheramountofenergy,renewable
energiesdecreaseairpollutionduetotheirlowercarbondioxideemissioncomparedwithfossilfuels.

Solarenergyisagoodalternativeforfossilfuelsandanappropriatesolutionforlackofenergy
andenvironmentalproblems(Brahim,Dhaou,&Jemni,2014).Solarenergyhasabilitytoprovide
electricityandthermalenergyrenewablywithoutCO2emissionwhichiscompatiblewithsustainable
developmentofworld.Photovoltaiccellsproduceelectricfromsunlightwhichiswidelydeveloped
andsupportedbygovernments(Adoptionofresidentialsolarpowerunderuncertainty:Implications
forrenewableenergyincentives,2015).Inadditiontophotovoltaiccells,thermalenergyofsuncan
beextractedbyapplyingsolarthermaltechnology(Sharma,Sharma,Mullick,&Kandpal,2016).

Manyparametersareinvolvedinselectingtypesoftechnologyandinstallationlocationofsolar
energyprojects(Sánchez-Lozano,Teruel-Solano,Soto-Elvira,&García-Cascales,2013;Kaa,Rezaei,
Kamp,&Winter,Photovoltaictechnologyselection:AfuzzyMCDMapproach,2014).Thereare
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differentmethodstochoosethemostappropriatetechnologyandinstallationsiteforsolarplants.
The first andmost important step indecisionmaking is criteriadefinitionand their importance
classification.Economicissues,environmentalconsiderations,compatibilityandrequiredareaare
someofthemostcommoncriteriawhichareusedindecisionmakingforenergyplans.Inaddition
tothesecriteria,therearesomeothercriteriawhicharehighlydependentoncasestudy.

This research is to select the best location for photovoltaic power plants in a case study in
Iran.Firstly,theimportantcriteriaaredefined,secondly,theirimportanceobtainedbydesigninga
questionnaireandaskingexpertstodefinethecriteriaimportance.Finally,basedonthementioned
methods,thebestoptionisselected.

2. LITERATURE REVIEw

Renewableenergyimportanceisgrowingduetoenvironmentalproblemsoffossilfuelsandtheir
depletion.Renewableenergyutilizationanddevelopmentbecameahottopicduetoproblemswhich
areattributedtoclimatechange(Nakumuryango&Inglesi-Lotz,2016).Developedcountriessuchas
USandJapanwidelyinvested(Li,He,&Li,2016)inrenewableenergywhichcanbeattributedto
itsimportanceinfutureyears.Thepotentialofrenewableenergiesisenormousandhascapacityto
provideenergyrequirementeasily(Thegeopoliticsofrenewables;exploringthepoliticalimplications
of renewable energy systems, 2016). Various types of renewable energies are available such as
geothermal,windenergy,biomass,solarenergyetc.Developmentstrategyofrenewableenergyis
significantlydependentonsuitableuseofthetypeonenergyaccordingtolocalconditions(Li,He,
&Li,2016).Forinstance,geothermalenergyisthemainrenewableenergywhichisdevelopedin
IcelandwhilewindenergyismorepopularandusedinDenmarkorGermany(Li,He,&Li,2016).

Renewableenergieshavebeenappliedinindustry,residential,transportationsectorsinrecent
years.Asitwasmentionedearlier,twomainparametersarethetypeofappropriaterenewableenergy
andthelocationofinstallationwhichareinvolvedinrenewableenergypolicydefinition.Bothof
theseparameterschangefroma region toanother region.Appropriatemonitoringandanalyzing
obtaineddataareessentialtoachievethebestpossibleresultinenergyplanningandpolicydefinition
ofacountry.

Oneofthemostpopulartypesofrenewableenergyissolarenergy.Manydevelopedcountries
suchasGermanyinvestedinPVtechnologyanddevelopedelectricityproductionfromPVtechnology,
from40MWin2000to7500MWin2011(Chowdhury,Sumita,Islam,&Bedja,2014).PVcells
areeasytoinstallandduetothisfacthavehighpotentialtodeveloprapidly.However,generating
powerfromsolarenergyismoreexpensivethanconventionalplantswhichworkwithfossilfuels.
Investmentcostofsolarplantsisdecreasingduringlastdecadesbecauseoftechnologyimprovement
(Louwen,Sark,Schropp,&Faaij,2016).

InadditiontoPVsystemsforelectricitygeneration,solarthermaltechnologieswithdifferent
featuresandtypesareusedfordifferentapplicationsuchaswaterheatinganddesalinationsystems
(Benli,2016;Pugsley,Zacharopoulos,Mondol,&Smyth,2016).Concentratingofsunlightmakesit
possibletoextracthighintensityofthermalenergywithabilityofgeneratingelectricity(Law,Kay,
&Taylor,2016).Bothsolar thermalandPVsystemsutilization lead to lowerCO2emissionand
decreaseinoperatingcostofenergyproduction,duetoavailabilityofsunlightwithoutanypayment,
comparedwithsystemsworkswithfossilfuels.

TherearevarioustypesofPVsystems.PV’smaterialandconstructionproceduredeterminethe
typeofPV.TheefficiencyofPVsisaffectedbysunradiationintensity,celltemperatureandsolar
radiationspectraldistribution(Moreno-Sáez,Sidrach-de-Cardona,&Mora-López,2016).Performance
ratio(PR)ofmodulesdiffersfromonemoduletoanothermodule.Themostcommonmodulesare
monoandpolycrystallinecellsandthin-filmcells.Moreover,trackingsystemcanbeinstalledonPV
moduleswhichimproveefficiencyofcellsbutincreasecapitalcostofsystem.
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