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Structure of Macedonian EPSStructure of Macedonian EPS
HorizontalHorizontal integrationintegration

JSCJSC ELEMELEM (Macedonian(Macedonian PowerPower Plants)Plants) –– StateState--ownown JSCJSC,, ElectricityElectricity
GenerationGeneration
JSCJSC MEPSOMEPSO (Macedonian(Macedonian ElectricityElectricity PowerPower SystemSystem Operator)Operator) ––
StetStet--ownown JSCJSC,, TSO,TSO, TransmissionTransmission GridGrid andand MarketMarket OperatorOperator
JSCJSC EVNEVN MacedoniaMacedonia –– PrivatePrivate--ownown JSCJSC,, DSO,DSO, DistributionDistribution andand
SupplySupply ofof ElectricityElectricity
JSCJSC TPPTPP NegotinoNegotino –– StateState--ownown JSCJSC,, ElectricityElectricity GenerationGeneration
JSCJSC TETE--TOTO SkopjeSkopje –– PrivatePrivate--ownown JSCJSC,, IPPIPP ofof ElectricityElectricity andand Heat,Heat,
CombineCombine--cyclecycle gasgas--firedfired powerpower plantplant
LargeLarge numbernumber ofof smallersmaller electricityelectricity producersproducers ((smallsmall HPPHPP,, solarsolar
powerpower generators,generators, smallsmall gasgas--firedfired PP,PP, biobio--massmass plantsplants ,, etcetc..

 GradualGradual openingopening andand liberalizationliberalization ofof thethe PowerPower MarketMarket

 PreconditionsPreconditions forfor thethe establishmentestablishment ofof aa functionalfunctional
regionalregional EnergyEnergy exex--ChangeChange MarketMarket
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Electricity Market StructureElectricity Market Structure
 RegulatedRegulated ElectricityElectricity MarketMarket
 RegulatedRegulated pricesprices forfor ElectricityElectricity GeneratorsGenerators
 RegulatedRegulated pricesprices forfor TransmissionTransmission && DistributionDistribution
 RegulatedRegulated marginmargin forfor ElectricityElectricity SuppliersSuppliers
 Regulated customers ~70% (residential, commercial,Regulated customers ~70% (residential, commercial,

S&M industry, etc.)S&M industry, etc.)

 UnregulatedUnregulated (Liberalized)(Liberalized) ElectricityElectricity MarketMarket
 IPP,IPP, ElectricityElectricity traders,traders, EligibleEligible customerscustomers

 FeedFeed--inin (Subsidized)(Subsidized) ElectricityElectricity MarketMarket
 PrivilegedPrivileged generatorsgenerators (generators(generators usingusing renewablerenewable

powerpower sourcessources:: wind,wind, hydro,hydro, solar,solar, biobio--mass,mass, etcetc..))
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Electricity Market (Sources)Electricity Market (Sources)

JSC ELEM (HPP)JSC ELEM (HPP)
12,22 %12,22 %

WPP BOGDANCIWPP BOGDANCI
0,90 %0,90 %COCO--GENERATION PPGENERATION PP

2,42 %2,42 %

JSC ELEM (TPP)JSC ELEM (TPP)
45,29 %45,29 %

IMPORTSIMPORTS
39,18 %39,18 %



Renewable energy sourcesRenewable energy sources
 PrimaryPrimary energyenergy sourcessources
 TheThe Sun,Sun,
 GravitationalGravitational forceforce betweenbetween thethe Sun,Sun, thethe EarthEarth andand thethe MoonMoon,,
 GeothermalGeothermal energyenergy,,
 EnergyEnergy ofof thethe controlledcontrolled nuclearnuclear reactions,reactions, andand
 EnergyEnergy generatedgenerated asas aa resultresult ofof chemicalchemical reactionsreactions ((burningburning coal,coal,

oil,oil, naturalnatural gas,gas, etcetc..))

 GeneralGeneral classificationclassification::
 RenewableRenewable energyenergy sourcessources –– (green(green energy,energy, sustainablesustainable energyenergy
sources)sources) energyenergy sourcessources existingexisting independentlyindependently ofof anyany humanhuman
activities,activities,
 FossilFossil energyenergy sourcessources –– (brown(brown energy)energy) energyenergy sourcessources withwith

embeddedembedded primaryprimary energyenergy thatthat couldcould bebe releasedreleased byby meansmeans ofof
burningburning ofof thethe sourcessources..
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Why do we need RESWhy do we need RES??
 TheThe amountamount ofof fossilfossil fuelsfuels isis limitedlimited && moremore difficultdifficult

forfor exploitationexploitation mostlymostly duedue toto economicaleconomical reasonsreasons
(too(too expensive)expensive)
 EnergyEnergy needsneeds inin continuationcontinuation riserise 44 –– 88 %% annuallyannually

(increased(increased livingliving standardsstandards especiallyespecially inin AsiaAsia andand
Africa)Africa)
 FossilFossil fuelsfuels areare ecologicallyecologically unacceptableunacceptable –– increaseincrease

pollutionpollution ofof thethe locallocal environmentenvironment andand thethe wholewhole
PlanetPlanet inin generalgeneral (GHG(GHG emissions)emissions)
 RenewableRenewable energyenergy resourcesresources areare practicallypractically

inexhaustibleinexhaustible andand theirtheir utilizationutilization providesprovides
SustainableSustainable EconomicEconomic andand EnergyEnergy DevelopmentDevelopment onon
thethe longlong runrun
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 TheThe solutionsolution ofof thisthis situationsituation isis implementationimplementation
ofof eithereither one,one, oror eveneven better,better, jointlyjointly bothboth
scenariosscenarios::
 EnergyEnergy efficiencyefficiency increaseincrease andand rationalrational utilizationutilization ofof

thethe energyenergy resourcesresources,, and/orand/or
 IncreaseIncrease ofof thethe amountamount ofof utilizationutilization ofof thethe

renewablerenewable energyenergy sourcessources (solar,(solar, wind,wind, geothermalgeothermal
energy,energy, energyenergy ofof biobio--mass,mass, tidaltidal energy,energy, etcetc..))

 MajorMajor drawbacksdrawbacks –– RESRES areare::
 TimeTime--ChangeableChangeable,,
 UnpredictableUnpredictable (Stochastic),(Stochastic), andand
 IrreversibleIrreversible

Why do we need RESWhy do we need RES??
 TheThe solutionsolution ofof thisthis situationsituation isis implementationimplementation

ofof eithereither one,one, oror eveneven better,better, jointlyjointly bothboth
scenariosscenarios::
 EnergyEnergy efficiencyefficiency increaseincrease andand rationalrational utilizationutilization ofof

thethe energyenergy resourcesresources,, and/orand/or
 IncreaseIncrease ofof thethe amountamount ofof utilizationutilization ofof thethe

renewablerenewable energyenergy sourcessources (solar,(solar, wind,wind, geothermalgeothermal
energy,energy, energyenergy ofof biobio--mass,mass, tidaltidal energy,energy, etcetc..))

 MajorMajor drawbacksdrawbacks –– RESRES areare::
 TimeTime--ChangeableChangeable,,
 UnpredictableUnpredictable (Stochastic),(Stochastic), andand
 IrreversibleIrreversible



 RESRES couldcould bebe alsoalso characterizedcharacterized withwith::
 SmallSmall installedinstalled capacitycapacity ((duedue toto unpredictabilityunpredictability ofof thethe

availableavailable recourserecourse andand itsits stochasticstochastic charactercharacter))
 HighHigh specificspecific initialinitial investmentsinvestments ((distributiondistribution generation,generation,

newnew andand emergingemerging technology,technology, smallsmall installedinstalled capacity,capacity, etcetc..))
 UnsecuredUnsecured andand highlyhighly volatilevolatile financialfinancial benefitsbenefits andand

profitsprofits

 TheThe RESRES industryindustry needsneeds supportsupport andand subsidizingsubsidizing fromfrom
thethe GovernmentsGovernments suchsuch asas::
 SecuredSecured longlong--termterm contractscontracts forfor electricityelectricity offoff--take,take,
 GuaranteedGuaranteed longlong--termterm pricesprices forfor electricityelectricity offoff--take,take,
 PriorityPriority inin thethe electricityelectricity dispatchingdispatching –– firstfirst in,in, lastlast outout..
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In RM we use the supporting methodology based onIn RM we use the supporting methodology based on
(1)(1) LicensingLicensing and (2)and (2) FeedFeed--in (Subsidized) Tariffsin (Subsidized) Tariffs

How we support RES in RMHow we support RES in RM
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Development of RES in RMDevelopment of RES in RM
27992799 kW  / 2010kW  / 2010

51565156 kW / 2011kW / 2011



10 16410 164 kW / 2012kW / 2012
Development of RES in RMDevelopment of RES in RM

24 52824 528 kW / 2013kW / 2013



39 60139 601 kW / 2014kW / 2014
Development of RES in RMDevelopment of RES in RM

From 2010 till 2014, the installed capacity of newlyFrom 2010 till 2014, the installed capacity of newly
constructed RES increased 14 times!constructed RES increased 14 times!



RES production in RM (2015)RES production in RM (2015)
August 2015August 2015 September 2015September 2015

S

October 2015October 2015 Small HPPSmall HPP

Photovoltaic PPPhotovoltaic PP

Wind PPWind PP

CoCo--generation PPgeneration PP



PART IIPART II

RES & Energy Efficiency in HotelRES & Energy Efficiency in Hotel
IndustryIndustry



HotelsHotels IndustryIndustry isis largelarge energyenergy consumerconsumer
 Heating,Heating, VentilationVentilation && AirAir ConditioningConditioning (HVAC)(HVAC)
 LightingLighting (main,(main, additional,additional, garden,garden, parking,parking, etcetc..))
 Sport,Sport, Recreation,Recreation, PoolsPools && SpaSpa FacilitiesFacilities
 HotelHotel operationsoperations (hot(hot water,water, refrigeration,refrigeration, steam)steam)

ImprovingImproving thethe qualityquality ofof servicesservices providedprovided toto
thethe hotelhotel guestsguests
DecreasingDecreasing thethe operationaloperational costcost && increaseincrease thethe

profitsprofits
IncreaseIncrease thethe publicpublic awarenessawareness forfor ecologicalecological

benefitsbenefits andand thethe environmentenvironment improvementsimprovements
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Energy Efficiency Certificate forEnergy Efficiency Certificate for
Residential (Household) CustomersResidential (Household) Customers

Energy Efficiency Certificate forEnergy Efficiency Certificate for
Commercial CustomersCommercial Customers

Energy Efficiency CertificatesEnergy Efficiency Certificates



RES in the Hotel IndustryRES in the Hotel Industry
SubstitutionSubstitution ofof energyenergy sourcessources usingusing RESRES
 ForFor heatingheating && coolingcooling –– solarsolar thermalthermal panels,panels, directdirect

geothermalgeothermal heatingheating && coolingcooling systemssystems (heat(heat pumppump),), andand
coco--generationgeneration systemssystems
 ForFor generationgeneration ofof hothot waterwater && steamsteam –– thermalthermal solarsolar

panels,panels, geothermalgeothermal (if(if applicable),applicable), andand coco--generationgeneration
systems,systems,
 ForFor lightinglighting –– photovoltaicphotovoltaic systems,systems, utilizationutilization ofof highhigh

efficientefficient LEDLED lights,lights, automaticautomatic systemsystem forfor switchingswitching onon--
off,off, lightlight sensorssensors etcetc..
 ForFor ventilationventilation –– passivepassive heatingheating && coolingcooling,, selectionselection ofof

specialspecial constructionconstruction materialsmaterials andand buildingbuilding design,design,
appropriateappropriate locationlocation ofof thethe hotel,hotel, landscapelandscape planning,planning,
etcetc..
 ForFor HotelHotel operationsoperations (kitchen,(kitchen, laundry,laundry, drydry cleaningcleaning etcetc..))

–– combinecombine systemssystems forfor generationgeneration ofof hothot waterwater && streamstream
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Solar Thermal Panels (Hot Water)Solar Thermal Panels (Hot Water)



Heat Pump Heating & Cooling modeHeat Pump Heating & Cooling mode



Combine Solar Thermal & Heat PumpCombine Solar Thermal & Heat Pump



Photovoltaic (PV) systems (buildings)Photovoltaic (PV) systems (buildings)



Photovoltaic (PV) systems (parking)Photovoltaic (PV) systems (parking)



Passive heating & cooling systemsPassive heating & cooling systems



Importance of the adequate isolationImportance of the adequate isolation
Summer gain heat                                               Winter losing heatSummer gain heat                                               Winter losing heat



LightingLighting –– hidden menace!hidden menace!



LightingLighting –– what & where!what & where!



CoCo--generation & Threegeneration & Three--generationgeneration
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ConclusionsConclusions
•• TheThe potentialspotentials forfor inclusioninclusion ofof RESRES (mostly(mostly solarsolar andand

geothermal)geothermal) inin thethe hotelhotel industryindustry forfor directdirect oror indirectindirect
substitutionsubstitution ofof otherother energyenergy sourcesource areare largelarge

•• EnergyEnergy efficiencyefficiency programsprograms shouldshould bebe launchedlaunched andand
couldcould resultresult inin hugehuge decreasedecrease inin thethe operationaloperational costcost ofof
thethe industryindustry

•• Hotel’sHotel’s toptop managementmanagement shouldshould bebe awareaware andand wellwell
informedinformed aboutabout anyany programsprograms forfor potentialpotential energyenergy
efficiencyefficiency increaseincrease andand renewablerenewable sourcessources utilizationutilization inin
theirtheir businessbusiness

•• ForFor bestbest results,results, itit isis imperativeimperative thatthat thethe energyenergy
reduction,reduction, substitutionsubstitution andand efficiencyefficiency improvementsimprovements
areare consideredconsidered wellwell inin advanceadvance,, eveneven beforebefore thethe
constructionconstruction ofof thethe hotelhotel facilitiesfacilities
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