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INTRODUCTION

Nowadayscircumstancesyearbyyearputsforwardnewproblemsandchallenges.Mankindfoodand
othervitalgoodsconsumptionsteadilygrows.Tomeettheserequirementsconstantinvolvingineconomic
circulationofnewlandsandterritories,suitablefortheeconomicactivitiesorganisationisrequired.

Asaruletheseterritoriesandpiecesoflandsdisposedfarofmainpopulationsactivityandinthe
sametimefromcentralizedcentersofenergysupply.Themostsuitableactivityfortheseterritoriesis
agriculture

Startabusiness insuch territories iseasiest ifyouareengaged in theproductionofagricultural
productsonsmall-scaleenterprises,withasmallnumberofemployedpeople.Smallscaleproduction
makesitpossibletoquicklydeploywork,easierandfastertoensurethesaleofproducts.

Suchactivitiesrequirespecialtechnicalsupportmeasuresbothforthelivelihoodofpeoplelivingthere
andfororganizingahighlyefficientandcost-effectiveproductionprocess.Naturally,insuchterritories
it iseasiestandquickesttodeployactivitiesrelatedtotheproductionofagriculturalproducts.Such
enterprisesareeasiertoprovidewithenergyresources,inparticular,usingrenewableenergysources.

Existingtechnologiesofenergysupply,croppingandprocessingofcropscannotalwaysbeeasily
adaptedtouseinsmallandmedium-sizedenterprises.

Therewassuchasituationthatinformationofthiskindisneedednotonlydirectlybytheworkerin
thevillage.Themanufacturersanddevelopersofsuchtechnicalfacilitiesandtechnologiesandscientific
organizationsthatareengagedinthedevelopmentoftechnologiesandequipmentforthepowerindustry
ofthevillage,productionprocessesofvarioustypes,aswellastheproblemsofhousingandcommunal
solutions,areshowinggreatinterestinnewefficientmeansofconductingagriculturalbusiness,espe-
ciallyonasmallscale,problemsoftheruralpopulation.

Animportantissueistheorganizationofreliablepowersupplyinanautonomousmode.Theuseof
renewableenergysourcescanplayanimportantroleinthisissue.Andthismeansthatinformationon
thepossibletechnologiesofautonomousgenerationofelectricandthermalenergy,itsrationalconsump-
tionthroughtheuseofenergy-savingtechnologieswillinevitablybeindemand.Ofgreatimportance
intheorganizationofactiveactivitiesinruralareascanalsobetheuseofintensivetechnologiesforthe
cultivationofproductsanditsprocessingonsitewiththeleastexpenditureofenergy,theamountof
whichatremotesitesmaybecriticallysmall.
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OBJECTIVE OF THE BOOK

Thebookincludesadescriptionofaseriesoftechnologicalmethodsandanumberoftechnicalmeans
that ensure theorganizationofproductionofvariousproducts in the territoriesnewlyallocated for
economicactivityorcultivatedforthesepurposes.Thespecifiedtechnologiesandtechnicalmeansare
adaptedtoapplicationinproductionofsmallscale,attheenterprisesofsmallandmediumbusiness.

Technicalsolutionsdesignedtoprovidevitalactivityinnewterritorieswithahighlevelofcomfort
andhighstandardsoflivingconditionsarealsoconsidered.

Moderntechnologiesofenergysupplyoflifeandproductionactivityatremote,first-timeterritories
areconsidered.

Muchattentionispaidtoworkaimedatorganizinganefficientproductionprocessandsocialcomfort
inthefaceofscarcityofenergyresourcesandtheneedtorationallyusethem.

Itisanobviousfactthatanysimilarpublishedbookscompliedaltogetherissuesofruralbusiness
developmentconcernedintheintendedmodedoesn’texist.Nodoubtsthatthebookbeingpublished
attractattentionofahugenumberspecialistsrelatedtoruralagribusinessactivityonremoteterritories
andlookstobeveryinterestingforwiderangeofpracticalmanagementsandbusinessmanaswellas
scientistsinvolvedinactivityconnectedwithconsideredinthebooktechnicalfield.

Theparticularinterest tothebookmaybeconnectedwiththefactthatthematerialsrepresented
inthebook,mainlywasnotpublishedinEnglishyetandconsequentlywasnotavailableforreaders
throughouttheworld.

TARGET AUDIENCE

Thebookwillbeusefultoawiderangeofpersons,suchasstudentsofagro-engineeringandpower
specialties,expertsandheadsofmunicipalunions,managersoftheministriesandotherorganisations
responsiblefordevelopmentofnewterritories,theseparatelargebusinessmenbeginningbusinessat
newterritoriesandmanyothersasfororganisationslikelargeinternationalconsortiaspecializingin
variousbusiness inruralareas,primarilyrelated tobutnot limited to theproductionofagricultural
products,includingfood.Averyusefulbookwillbeforsmallcommodityproducersinthecountryside,
variousentrepreneursofmediumandsmallbusinessesaswellasforinter-regionalpublicorganizations
forassistancetoadvancementofnewtechnologiesinsocialsphereinviewofenvironmentallyfriendly
sustainabledevelopment.Ingeneralthebookisintendedforrepresentationofthewidepublicadvanced
achievementsinthefieldofagro-engineeringandrelatedtotheruralbusinessenergytechnicalmeans
whichwillbeusefultoawiderangeofreadersanddoubtlesspositiveimpactonasolutionofaproblem
ofasustainabledevelopmentofnewruralterritories.

Topicsreflectedinthebook:

• Solarthermalenergyinstallations
• PVsolarpowerplantsforruralobjectsenergysupply
• Windbasedenergygenerationinstallationsandsystems
• CogenerationPVthermalmodulesfabricationandapplication
• RESapplicationbestpracticesinagriculture
• RESpotentialinremoteterritoriesofdifferentcountries
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• SpecificRESpotentialevaluationmethodologiesinconditionofmeteodataabsence
• Providingparametersofsolarpowerplantwithgivengenerationgraph
• Innovativecompactcontrolledelectricitytransmissionlines
• ResonantPowerSystemsforRenewablesbasedElectricityGrids;
• Resonantsystemforefficientelectricitytransfer
• Energysavingsystemforilluminationofgreenhouseplants
• EnergyefficientelectricequipmentforheatsupplyinAgriculture
• Scientificandmethodologicalsupportofruralelectricsystemoperation
• Solutionsfordiesel,windandsolarpowerplantsjointuse

Thematerialpresentedinthebookisdevotedtothepresentationoftheresultsoftheoreticaland
experimentalresearchinthefieldofrenewableenergysources.Devices,technologiesandexamplesof
practicaluseofsystemsbasedonrenewableenergysourcesareconsidered.

Partofthebookisdevotedtotheconsiderationoftheissuesofenergysupplyofagriculturalproduc-
tionandhouseholdaspectsoflifeinruralareas,includingbothheatandelectricitysupply.

Itisnecessarytonotethefactthatasignificantamountofthematerialpresentedinthebookisdevoted
toworksmadeindifferentcountries,butnotpublishedinEnglish.ThiswillallowtheEnglish-speaking
readertogettoknowthem.Thecreatorsofthebookhopethatthesesectionsofthebookwillbeuseful
toEnglish-speakingreadersandwillbeinhighdemand.

TheChapter1dedicatestoconsiderationofconcentratorsofsolarenergywithuseconcentrators
basedonholographicfilms.Lookingatthehistoryofsolarenergyandrenewableenergyingeneral,the
authoritiesandscientistshavebeenpayingmuchattentiontotherecentperiod,duetothedepletionof
fossilenergyresourcesandthegrowingdifficultiesinsolvingenvironmentalproblems.Thedevelop-
mentofsolarenergytechnologieshasledtotheuseofsolarenergyconcentrators.Concentratorsuse
toconcentratesunlightontoPVcells.Thisallowstoprovideforareductionofthecellarearequired
forproducingagivenamountofpower.Thegoalistosignificantlyreducethecostofelectricitygener-
atedbyreplacingexpensivePVconverterareawithlessexpensiveopticalmaterial.Inthischapter,the
authorstalkaboutconcentratorsofsolarenergy,especiallyaboutmodulesbasedonholographicfilms.
Holographicsolarpanels(HSP)lastdecadesappearedinlarge-scaleproductionandactivelyusedin
solarenergy.Evaluationsofothertypesofexistingconcentratorsarepresentedaswell.

TheChapter2considersinformationsystemsthatprovideanalysisoftheRESresourcebaseandsup-
portdecisionmaking.RESresourcesintheRepublicofKazakhstanarebrieflyanalysed.Themethods
andsystemsforevaluationtheoretical,technicalandeconomicpothentialofrenewableenergysources
areconsidered.Basedonthisoverviewweproposesixstepsofestimationthatshouldberealizedin
intellectualGIS.Oneofthemajorstepsistheidentificationthefactorsthataffectusingofrenewable
energysources.Thesefactorscancontributetoandimpedingthedevelopmentofgreenenergy.The
simpletaxonomyofthesefactorsisproposed.Thesecondimportantstepistoaggregateestimationsofthe
factors.AsresultweproposetheaggregationmethodbasedonBayesrule.Comparedtoothermethods
thisapproachallowsustoobtaintwoestimates:probabilitiesofpositiveandnegativehypotheses.The
methodsdiscussedareattheheartoftheinformationsystemsupportingthedevelopmentofrenewable
energysourcesintheRepublicofKazakhstan.

TheChapter3isdevotedtoconsiderationtheprocessesofelectricalandheatpowerproductionwith
usetheproductsofairconversionofmotordieselfuelandelectrochemicalgeneratorforagricultural
consumerAtpresent,theproductionofelectricityforagriculturalconsumersremotefromthecentral-
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izedelectricalpowergridiscarriedoutusingdiesel-generatortechnologywithalimitedservicelifeof
enginesandextremelylowefficiencyoftheexpensivefuelused.Inthispaper,aninnovativetechnology
hasbeenconsideredforthecombinedelectricalandheatpowerproductionusingthepreliminaryconver-
sionofdieselfuelintosynthesisgaswithitssubsequentsupplytoahightemperatureelectrochemical
generator(ECG).Synthesisgasfortheoperationoftheelectrochemicalgeneratorwasproducedbyair
conversionofmotordieselfuelsinacatalyticburnerreactor.Onthebasisofheatbalancesoftheburner,
ECGandwaste-heatboiler-utilizer,electricalefficiencyofthesolidoxidefuelcells’(SOFC)battery,
chemicalefficiencyoftheburner,thetemperatureattheSOFCanode,theEMFoftheplanarcell,a
portionofhydrogenoxidizedattheSOFCanode,specificconsumptionofdieselfuelfortheproduction
ofelectricalandheatpowerwerecalculated.

PresentedintheChapter4researchcarriedoutatexistingsolarpowerplantsandlaboratoryrenew-
ableenergysources,whosepurposewastoincreasetheenergyefficiencyofphotovoltaicinstallations
withparallelandmixedswitchingofphotocells,operatingunderunevenillumination,parallelvoltage
arraysofphotovoltaicmodulesduetovoltageequalization.Experimentalcharacteristicsofphotovoltaic
installationswiththedeveloped“Deviceforcoordinatingthearrayofphotoelectricmodules”(DCA),
realizingamethodofselectionofelectricenergyandwithoutitsusearegiven.It isexperimentally
shownthattheuseofDCA,allowstoincreasetheelectricalpowerofthearraywithpartialshadingup
to2.6timeswithpartialshading.Theresultsoftheresearchcanbeusedtodesignnewphotovoltaic
installationsandupgradeexistingones.

TheChapter5considersthefactorsthataffecttheincompleteuseofpower.Theanalysisandsys-
tematizationofaccumulatingsystemsonthetypesofaccumulatedenergy,ontheprocessesoccurring
duringstorage,typesofdevicesandtypesofgeneratedenergyisperformed.Eachofthepossibleways
ofaccumulatingenergyisanalyzedindetail.Variousvariantsofconformityofschedulesofchangeof
aconsumedloadwithinayearandatotalresourceofsolarradiationareconsidered.Theanalysisof
theparametersofheat-accumulatingmaterialsandtheirclassificationdependingonthematerialclass,
thewayofheataccumulationandreturn,onthecyclicityofwork,etc.areprovided.Itisshownthat
theleveloftemperature,thescaleofthestorageunitandthenecessarydurationofheatstoragedeter-
minetherequirementsfortheconstructionofbatteriesandthechoiceofheat-storagesubstances.The
prospectsofresearchonthesearchfornewwaysofaccumulatingenergyandtechnicalmeansfortheir
implementationareconsidered.

TheChapter6focusesondifferentaspectsandchallengesofpowersupplyforremoteenergyconsumers
intheRussianArctic.Authorsdiscussthepotentialuseofrenewableenergy,somespecifiedtechnologi-
calfeaturesandrisksrelatedtothebroaderdeploymentofdecentralizedrenewableenergysystemsin
theArcticregion.Eventhoughthereislimitedexperienceofrenewableenergysystemsinstallationin
theRussianArcticandgreatertechnologicalchallenges,theauthorsseeitasapotentialopportunityto
contributetoinnovativeandsustainabledevelopmentoftheregion.Theauthorsunderlinethepotential
synergisticeffectofbroaderdeploymentofrenewableenergysystemsintheRussianArctic.Thekey
argumentisthatsustainableandefficientenergysystemwillopennewdevelopmentopportunitiesand
stimulatefuturesocioeconomicdevelopmentoftheregionthroughtheuseoflocalandrenewableenergy
resources,implementationofnewpowergenerationmodesandtechnologies.

IntheChapter7renewableenergysourcesdevelopmentinruralareasofAfricancountriesiscon-
sidering.TheprospectsofincreasingaccesstoelectricityforthepopulationofruralareasofAfricaare
considered.Themaininternationalfundsandorganizationsaimedatsustainableenergydevelopmentin
Africaaredescribed.Ananalysisofthestateandpossibleoptionsforusingrenewableenergysources
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forthispurposeindecentralizedenergysupplythroughthecreationofmini-gridsorstand-alonesystems
isgiven.Therisksbydevelopingrenewableenergy.

TheobjectofresearchintheChapter8isthesolarpowerplantasthesourceofadditionaleconomically
expedientpowersupplyoftheelectricalenergyconsumer.Thepurposeofthisresearchistoanalyzethe
optionsforthelayoutofsolarpowerplant,takingintoaccountthesolarenergypotentialofthedistrict,
thedesignfeaturesoftheproposedlocation,theloadcurveoftheconsumerandthecostofthegener-
atedelectricalenergy.Thechapterpresentstheresultsofcalculationandselectionoftheparametersof
solarpowerplantelementsontheroofoftheconsumer’sproductionbuilding.Thechapterpresentsthe
resultsofresearchofthedependenceofthecostoftheelectricitygeneratedbythesolarpowerplant
onthenumberofinstalledpanels,whichinordertoincreasetherealizedsolarenergypotentialofthe
districtalsoallowsaddingphotoelectricmodulesandaccumulatingdevicesinthelayoutoftheoperating
stationattariffgrowth.Thechapterpresentstheresultsofresearchingtheseareas,thatareconducted
bytheauthorsandwhicharecompletelyoriginal.

IntheChapter9theactivityoffarmenterpriseswhichisdirectlyconnectedwiththeefficientuse
ofresourcessuchaselectricalenergyandwaterisconsidering.Takingsuchconditionsasfactorsof
economicexpediencyandecologicalsafetyintoaccount,itismorereasonabletousewindstationsin
ordertoprovideconsumerswithenergyandwater.Theuseofconventionalwindandelectricalsta-
tionsisaneasyandreliablesolution.However,annualwindvelocityonmostsettledterritoriesdoes
notexceed6m/soreven4m/s.Itmakestheefficientuseofwindelectricalstationsmorecomplicated.
Oneofthesolutionscanprobablybetheuseofwindandelectricalstationsonthebasisofslowspeed
non-transmissionarc-shaped-statorinductor-typegeneratorswithanintegratedradialandring-shaped
rotor.Anotherefficientsolutiontoprovideareaswithwaterandelectricalenergyistouseacombined
windstationwithacrank-and-rodmechanismandtherodofthedrivingmechanismoftheback-and-
forthmotionofthecoreofamagneticandelectricallineargeneratorandthepistonofaplungerpump.

ThepurposeoftheChapter10istocomparethedesignandoperationalparametersofenergyeffi-
ciency(powergeneration,capacityutilizationfactor)ofawindpowerplant(WPP)inordertoimprove
theaccuracyofthedesignparametersestimationatthepreliminarydesignstage.Recommendationshave
beengivenforaccountingdifferentfactorsinfluencingonenergyefficiencyandeconomicindicatorsof
aWPP.Inthisarticle,theresearchcarriedoutontheexampleofexistingwind-dieselcomplexes(WDC)
inthesettlementofUst-Kamchatsk(KamchatkaKrai),Novikovo(SakhalinOblast)andprojectedWDC
onPopovaIsland(Vladivostokcitydistrict).

ConsideredintheChapter11doublyFedInductionGenerator(DFIG)iswidelyspreadtechnology
inmodernwindturbines(WT),duetoitscapabilitytooperatewithvariablespeed,partialscalepower
converterandabilitytocontrolactiveandreactivepowerindependently.ThemaindrawbackofDFIG
isitscomplicatedprotectionsystems.Inthechapter,severalstrategiesforDFIGprotectionarereviewed
andprovidedaconclusionabouttheiradvantages.Penetrationofrenewableenergysources(inparticular
windpower)haveahugeimpactonpowersystems,thus,windturbinesshouldbeconsideredasconven-
tionalgenerationunitsintermsoffrequencyandvoltageregulation.ModerngridcodesrequireWTstay
connectedduringgridfaultandbecapabletoprovideappropriategridsupport.Therefore,itisimportant
toimplementDFIGprotectionsystem,whichcouldmeetgridcoderequirements.

TheChapter12describestheadvancedtechnologiesofenergyandwatersavingontheUzbekistan
largestpumpingstationsofKarshiMainCanal.TheuniqueKarshipumpingstationsstageconsumes
morethan4%ofthetotalelectricitygeneratedinUzbekistan.Suchasignificantconsumptionofelectric-
itybyirrigativepumpingstations,givestheproblemofenergyconservationtothemastatusofspecial
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importanceandrelevance.Advancedtechnologiesofenergysaving,andnon-cavitationworkarescien-
tificallysubstantiatedanddeveloped.Theresultsofcarriedoutfieldtestsaredescribed.Thescientific
resultsoftheresearcharerecommendedtoallowefficientuseofwaterandenergyresourcesandto
ensurereliableoperationofthepowerequipmentofpumpingstationsintheruralbranchesofeconomy.

IntheChapter13relevantofimprovingpowerqualityofagriculturalconsumersbyadjustingthecost
ofelectricityisconsidered.Thechapterliststhereasonsfortheoutputofpowerqualityindicatorsbeyond
thestandardvalues.ThereistheassessmentofthequalityofelectricityintheOrelregion.Distribution
functionsfordistortionofpowerqualityindicatorsareconstructed.Therelevanceoftheadjustmentof
thecostofelectricitydependingonitsqualityisjustified.Themathematicalmodelfordeterminingthe
costofconsumedelectricenergydependingonitsqualityisdevelopedinpaper.Thepapergivesthe
methodallowingtoadjustthecostofconsumedelectricenergydependingonitsqualityandsourceof
distortion.Inthepaperthereisthemechanismofcarryingoutcalculationsfortheconsumedandtrans-
ferredelectricpowerconsideringchangeofelectricpowercostdependingonitsquality.Thefeasibility
studyoftheproposedmethodsandmeansofimprovingpowerqualityisrealized.

IntheChapter14noncontactelectricpowersupplywiththeuseofcablelineisconsidered.Itisan
innovativetrendinthedevelopmentofelectrictransport.Worktodevelopsuchsystemsiscarriedout
intheUSA,SouthKorea,Germany,Israel,theRussianFederation.TheVIESHresearchershavede-
velopedandpatentedexperimentalmodelsofacarandatramwayofthefuturewithoutaccumulators,
whichreceiveenergyfromexternalenergysystemthroughairgapfromasinglewirecablelaidunder
thesurfaceofroadpavement.Noncontactsystemsforelectricpowersupplytotransportaredeveloped
atVIESHonthebasisofresonantmethodsofelectricpowersupplythroughasingle-wirecable.This
isabasicdifferenceofthetechnologyunderconsiderationfromsimilarones.Thistechnologymakesit
possibletorealizeatthenewtechnologicalleveltheneedforelectricroadswithminimalcosts.Given
thatalltheworld’sautomakersareworkingontheproductionofanelectricvehicleformassproduction,
theneedforcreatingamotorwayinthecityandoninter-urbanautobahnsisevenmoretopical.

TheChapter15analyzesthepowersupplyrestorationtime.Theanalysisshowsthatthistimeconsists
ofthetimeforobtaininginformationaboutfailure,thetimeofinformationrecognitionaboutfailure,
thedamagerepairtimeandthetimeofconnectionanddisconnectionharmonization.Eachofthem,in
turn,isalsoconsideredinmoredetailthatallowsidentifyingreservestoreducethepowersupplyout-
agetime.Thepaperproposesreducingthepowersupplyrestorationtimebygoingtothemonitoring
systemcombinationofbothoperatingmodesandtechnicalconditionofpowernetworks.Basedonthe
studyresultstherearemethodsallowingtoreducethepowersupplyoutagetimeofruralconsumersby
meansofautomatingruralelectricalnetworksandimprovingtheoperatingmodemonitoringofpower
supplysystems.Thepaperalsosuggestsasetofdevicesthatallowstoimplementtheproposedmethods.
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