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ThepopulationonEarthgrowssteadily,puttingforwardvariousnewproblemsandchallenges.Oneof
theseproblemsconsistsinprovidingasteadilygrowingpopulationwithfoodandothervitalgoods.De-
cision makingonthisproblemaddressesnewlandsandterritories,especiallyontheruralcountryside,
whichshouldbesuitableforeconomicactivitiesrequiredbyorganizations.Nowadays,thereisasituation
whereinoneterritoryanover-populationisgivenwhileotherterritoriesareemptyandarenotyetused
forthecreationofgoodsneededforhumanlife.Suchterritoriesareavailablenotonlyincountriesthat
havevastareas,butalsoincountrieswhichhavesmallterritorieswherenexttooverpopulatedzones
therearedeserted,sparselypopulatedregions.

Empty,desertedterritoriesarenotaccessedbythemajorityandtheirneedsbecausetheyareremoved
fromthecentralizedsourcesofpowersupply,andindependentpowersupplyiscomplicatedduetohigh
costoftechnologiesandequipmentusedforthesepurposes.Atthesametime,inrecentyearstheideal
ofadistributed,socially-orientedeconomyhasspreadsignificantly.Thishasgivenagroundtoassume
thatadistributedplacingofcapacities,ofhabitationandofresources(includinghuman)inthenearest
futurewillessentiallychangeourviewsandapproachestothedevelopmentofterritories,toexisting
financial,educational,technologicalandcommunicationsystems,theirethicaland“spiritual”reference
points,connotations,anddecision-makingsystemsandframes.

Modellingandsolutionofthisglobalproblemrequiresthecreationoftechnologicalandorganiza-
tionalpreconditions.Ourcontemporarylevelinscienceandtechnologypermitstooffernewtechniques
andequipmentfornecessarypowersupplyofsuchterritoriesandperspectivesofelectro-technologies
fortransportationofelectricpoweranditseffectiveutilization.Thatusewillenablemanufacturingof
agriculturalproductsandmaintenanceofacomfortableresidingofthepeople.

However, veryoften suchunderlying information isnot accessible toheadsof local authorities,
businessmenandthepopulation;therefore,ithasremainedunused.Thisbookaimstoproviderelevant
information,arepresentationofwidepubliclyadvancedachievementsinthefieldsofelectro-technol-
ogies,efficientuseofelectricresourcesandrenewableenergysources.Thisshouldbeusefultoawide
rangeofreadersand,aswehope,exerciseapositiveimpactonthesolutionofsustainabledevelopment
problemsofnewterritories.Thisbookhasbeenopentocoverallproblemcomplexitiesinthedecision
makingontheformationofadistributedeconomyandthedevelopmentofnewterritoriesasacore
elementofthisproblem.

Inthiscompendium,innovativetechnologieswhichprovideaneffectiveproduction,transferanduse
ofelectricenergy,whoseusecanallowforasuccessfuldevelopmentofnewterritoriesforrealization
oftheconceptofthedistributedeconomy,havebeendescribed.Aparticularinteresthasbeengivenby
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thefactthataconsiderablepartofthematerialpresentedinthebookwasunpublishedsofarinAnglo-
Saxonliteratureand,consequently,itwashardlyavailabletoawiderangeofinterestedreadersinmany
countriesworldwide.

Thetargetreadershipofthisworkwascomposedofbothprofessionalsandresearcherswhoarework-
ingintheemergingareaofEnergyEfficiency,EnergySavingTechnologies,RES-basedEnergySupplied
SystemsanddifferentkindsRenewableTechnologies.Furthermore,thisbookaimstoensureinsights
andfosterexecutiveswhoareservingforthedevelopmentofagriculturalandindustrialcompaniesand
projectsonnewterritoriesandforsustainabledevelopmentoftheseterritories.

Thesubjectsofthisbook’schapterwereopen,butnotlimitedto:

• Solarthermalenergyinstallations,
• PVsolar,
• Wind-basedenergygenerationinstallationsandsystems,
• Smallhydropowerplants,
• SpecificiRESpotentialestimationmethodologiesinconditionofmeteodataabsence,
• CogenerationPV-Thermalmodulesfabricationandapplication,
• RESapplicationbestpractices,
• RESpotentialindifferentcountriesandremoteterritories,
• Diagnosticandmonitoringmethodsforenergyequipmentstatus,
• Providingparametersofsolarpowerplantwithgivengenerationgraph,
• Innovative10–110kVcompactcontrolledoverheadlines,
• ResonantElectricPowerSystemsforRenewables-basedElectricGrids,
• Resonantsystemofelectricitytransferofhighpower,
• Energysavingsystemforilluminationofgreenhouseplants,
• EnergyefficientelectricequipmentforheatsupplyinAgriculture,
• Electricpulsecultivation,
• Pre-sowingSeedTreatmentinaMagneticField,
• UseofMicrowaveEnergyatThermalTreatmentofGrainCrops,
• Scientificandmethodologicalsupportofelectricsystemoperation,
• BiologicalObjectsReactionsManagement,
• Solutionsfordiesel,windandsolarpowerplantsjointuseforautonomouspowersupply.

Wewouldliketounderlinethegreatimportanceofthisbookprojectforeveryoneinvolvedintoit
sofarandtoallitsforthcomingreaders.Infact,wetrustthatinfutureoptimizationandoptimalcontrol
willfurtherbeinthecenterofsupporttothedecision-makingaidandsupportwhichthisbookaimsat.
Inthiscontext,weparticularlymentionstochasticoptimalcontrolunderregimeswitchesofeconomic
andculturalkinds.Hereweandourcolleaguesareworkingonscientifically,forfurtherinclusionof
real-wordsituationsandscenarios,withall theirUncertaintiesandwith theHumanFactor, into the
neededoptimaldecisionmaking.

Toalltheauthorsofthisvaluablebook,weconveyourappreciationandgratitudeforhavingshared
theirexpertiseanddevotionwiththeacademiccommunityandwithhumankind.Furthermore,weextend
ourgratitudetothetwoeditorsofthiscompendium,Prof.Dr.ValeriyKharchenkoandProf.Dr.Pandian
Vasant,fortheirhardworkandvision,ofhavingcollectedaremarkablevarietyofrichcontributions.
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Eventually,weareverygratefultothepublishinghouseofIGIGlobal,forensuringandmakingbecome
realityapremiumbookofreal-worldsignificanceandofahighpotentialimpactfortomorrow’sworld,
forthepresentandthefollowinggenerations.

Now,wewishusallalotofpleasureandgainwhenreadingthisinterestingwork,andwehopethat
aremarkablebenefitwillbereceivedfromitbothpersonallyandsocietally.

Gerhard-Wilhelm Weber
Middle East Technical University, Turkey
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