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Abstract Energy Efficiency and Infrastructure: Recommendations Legislation and Regulations

Decommission TPP Kosovo A
Due to the aging infrastructure,
the generatingcapacityof Kosovo
A I1s now less than 20% of its
original capacity (MESP, 2011).
Decommissioning the TPP
reduces pollution hazards to
environmentaland human health
and decreasegpollutantemissions
to meetEU standard$EC, 2014).

TheRepublicof Kosovois ata critical junctureat which energyandinfrastructure
decisionswill significantly impact ecology, economy,and human health To

supply reliable energyin a sustainablemannerand to meetthe standardsor

EuropeanUnion admission,the energy sectorin Kosovo needsto implement
change Recommendationsclude (i) decommissiorthe oldest thermal power
plant (i) introduceenergyefficiency measures(ii) developrenewableenergy
infrastructure and (iv) implement legislative and regulatory frameworks to

support changesto the energy sector The developmentof renewableenergy
resourcesn Kosovo,especiallywind andhydro,arekey components$o achieving
energy security, preservationof the environment,and economicdevelopment
With thesechanges,Kosovo could becomea regional leaderin clean energy
productionanda modelfor sustainabl@ndadaptivedevelopment

Upgrade Kosovo B

KosovoB is alsoa major sourceof pollution in the
country becauseof outdatedtechnology (MESP,
201]1). Technological upgradesto the plant will
Increaseelectricity generationcapacityto help meet
Increasecelectricity demandswhile simultaneously
reducing emissions to comply with the EU
environmentalstandardgEC, 2014). This will also
ensure that the plant stays operational, reducing
unplannedutagesandbufferingenergysecurity

Improve the Electrical Grid
The electricity distribution network is in
poor condition due to lack of investment,
poor maintenanceputdatedequipment,and
unmeterecelectricity use In 201Q 41% of
generatedelectricity was lost Improving
distribution networks and enhancing
meteringserviceswill decreaseheselosses
andincreaseefficiency,reducingthen a t |
relianceon fossil fuels (ERO,2013.

The Republicof Kosovoaimsto becomantegratednto the EU. Onerequirement
for integrationis theimplementatiorof the EU 20-20-20targets(Figureb).
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Figure 5. EuropeartJnion 20-20-20targetgDaikin).

To achievethe EU target for improved energy use, Kosovo must implement
effective legislation and associatedregulatory frameworks Several different

Methods

Renewables

Analysis of current Kosovo energy consumption based on -higagectors:
Agriculture,Service, Industry, Transportation, and Residential.

Analysis of Kosovo electricity infrastructure and electricity consumption o
the industrial, commercial, and residential -@rs@ sectors.

Regional assessment of wind profile distributions and potential HPP sites
|dentification and evaluation of challenges for attaining national sustainab
In Kosovo.

Current State of Kosovo Energy Sector

The transportationsectoraccountsfor 27/ of energyuse and is fueled by
Importing refined oil. Sincethereare no pipelinesin Kosovo, refined oll is
transportedoy truck andrail, creatinga further challengeto energysecurity
(KEEA, 2013.

Theresidentialandindustrialsectoran Kosovoaccountfor 62% of the energy
consumptionFigure 1). Most of the energyfor thesetwo sectorsis supplied
throughelectricity (KEEA, 2013.

Ninety percentof the electricity consumedn Kosovo Is generatedoy two
coatpoweredthermalpowerplants(TPPs) KosovoA andKosovoB (Figure
2). Only 2% of the electricity supply is generatedoy hydroelectricpower
plants (HPP) Due to the gap betweenthe ability to produce electricity
domestically and the national demand, the remaining eight percent of
electricityconsumeds imported(RAEL, 2012.
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Figure 2. Kosovo TTPs.

Figure 1. Kosovo energy use by ense, 2012.

Kosovo A and B are fueled by domesticreservesof lignite coal In 2009
sevenbillion tons of CO, and 5.5 thousandtons of methanewere released
from the combustionof coal Carbondioxide and methaneare both potent
greenhousgassesndtheir increasedcabundancéascontributedsignificantly
to globalwarming(KEEA, 2013.

Kosovo A and B have a rated electricity generatingcapacityof 1,478 MW.
Due to infrastructuredamagesthe outputof electricity is only 415 MW. The
constructionof a new TTP with a generatingcapacityof 600 MW Is expected
to beginin 2016(ERO,2013.

The combinationof increasingenergydemand jnefficient infrastructure and
extensiverelianceof fossil fuels haveresultedin major challengego energy
securityandsustainability

Today, 98% of the energysectorof the Republic of Kosovo is built upon hydro-carbontechnologieswhich are inherently inefficient,
environmentallyharmful, incapableof meetingthe challengef imminentclimate change anddeleteriouso humanandecologicalhealth
In addition, this relianceon fossil fuels fails to adequatelyaddresshe widespreadunemploymentin Kosovo (which standsat 45%). A
transitionto renewableenergiescould promoteenergysecurity,economicgrowth acrossa wider spectrunof society,preservatiorof natural
resourcesand landscapesand improvementan humanhealthfor future generationsFeasiblerenewablealternativesinclude revitalizing
existinghydropowemlants(HPPs) constructingargeandsmallHPPs anddevelopingwind powerplants(WPPS)
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Figure 3. Current and Proposed HPPs in Kosovo.
Wind Energy

The utilization of wind power within the Republic of

Kosovo could reduce the n at | dependenceon

limited natural resourcesand advanceenvironmental
sustainability Wind power developmentould increase
the chanceof achieving admissioninto the EU by

reachingthe E U ’2@-20-20 targetby 202Q Wind plants
have beeninstalled in various sites including Golesh

but have beende-commissioneddue to infrastructure
complications (Giz, 2012. NEK Umwelttechnik has
identified three regions that exhibit the capacity to

establish commercial wind (NEK, 2010. The most
prominent of these sites, Budakova has an average
annualwind speedof 6.9 m/s (MED, 2013 (Figure4).

By 2020 wind power could generate~10.1% of the
nat | abeatriciyy Combined,wind and hydro could
produce~27% of then a t | etectricis/ productionby

theyear2020(MED, 2013.

Hydropower
The Republicof Kosovo currently possessefive operatingHPPs(Figure 3).
These five power stations combined have an installed power generating
capacity of ~46 megawatts(MW) (MED, 2013. In comparisonto other
electricity producersthe existingHPPsaccountfor only ~2.2% of the national
netpowergeneration(RAEL, 2012. The averagenydropowercapacityfactor
for the proposedHPPsin Kosovo is abovethe global averageof 38% (EIA,
20195. This indicatesthat hydropowercan be a viable option for renewable
energyproductionin Kosova ThecurrentHPPshavebeenrefurbishedyet still
presentechnologicalinefficiencies In orderto producea significantportion of
electricity from hydropower, the Republic of Kosovo must improve the
technologicakfficienciesof the existingHPPs

New sites are being proposedfor the future constructionof both large and
small HPPs A large dambased hydropower plant, HPP Zhur, has been
proposedn the municipalitiesof DragashandPrizren(Figure 3). HPP Zhur is

projectedto be operationalby the conclusionof 2016 with an estimated
generatingcapacityof 350 MW (MED, 2013. Ther e p u lpércemtdgef

electricity generatedby renewableenergywill increaseby ~5.3% with the
additionof HPPZhur (MED, 2013. HPPZhur will serveasa peakingplantto

help compensatdor the variability of K o s o vetectrgity demand(RAEL,

2012.

Eighteen additional small HPP sites have been proposed Many of these
locationsare shownin Figure 3. The small HPPscould reacha generating
capacityof 140 MW by 2020 (RAEL, 2012. Ther e p u lpércewctagef

electricity generatedy thesesmallHPPswould represent11.6% of Ko s 0 v

electricity production(MED, 2013. Fundingof thesesmall HPPsis expected
to come from private investment(MED, 2013. Appropriate funding and
constructiorof all proposeddPPswill advancdhe Republicof Kosovotoward
nationalsustainability

Annual Wind Speed in Budakova
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Figure 4. Monthly mean wind speed Budakova Kosovo during 2002010.

governmentahgenciefhiavebeeninstrumentaln this process

 The Kosovo Energy Efficiency Agency (KEEA), establishedin 2012 is
responsiblefor developing the National Energy Efficiency Action Plan
(NEEAP), preparingprogressreportson its implementation,and specifying
how progresswill be monitored The NEEAP detailsthe national2020energy
efficiencygoals(KEEA, 2013.

« EU Directive 201031V/EC describesrequirementsfor promoting energy
efficiency In buildings The directive takes into account local climate
conditions,indoor climate requirementsand cost effectivenessTo meetthis
directive,Kosovowill needto implementextensivemeasureso increasethe
efficiency of existing buildings and construct new buildings with higher
efficiency(EU,20149).

Future Considerations

In order to position Kosovo as a regional leaderin sustainableand adaptive
developmentindto foster peaceand nationalsustainabilityfor the bettermenf
futuregenerationsseveralkhallengesn the energysectormustbe addressed

« Cultivate the technical knowledge and expertise required for renewable
energy development which has the potential to create jobs distributed
throughouthe nationandthusdecreaséhe nationalunemploymentate

« Secureadditional funding for renewableenergyresourcesin Kosovo from
a variety of sources,including internationalorganizations NGOs, and the
Kosovogovernment

« Promote a nationwide commitment to sustainable and adaptive
development

« Clarify and securegovernmentalcommitmentsto enforcing energy sector
and protecting natural lands.

 Determine feasibility of other renewable energy options including solar,
geothermalbiomassandwasteto-energyfacilities.

Addressing these challenges,implementing the efficiency and infrastructure
recommendationsand developing successfulrenewableenergy projects will
advanceKosovo toward its goals as describedin the Kosovo Environmental
StrategyandNationalEnvironmentalAction Plan

References

« Daikin .EU 20/20/20 targetdmage.Retrievedirom http//www.daikin.co.ukseasonaéfficiency/eu202020
targets.jsp.

« EuropearCommission. (2014Kosovo 2014 progress reporussels, 8.10.1014 SWD(2014) 306 final

* Giz. (2012).Renewable Energy as an Opportunity for Economic Development in Kosovo.
Internationalnstitute for Applied Systems Analysis. (201&Jobal Energy Assessme?®12.
KosengGroup.Our projects Image.Retrieved from http:¥ww.kosenggroup.confprojects/projectl5.htmi
KosovoEnergy Efficiency Agency. (201329 National Energy Efficiency Action Plan.
Kosovo EnergyRegulatoryOffice. (2013).Statement of Security of Supply for Kosovo
KosovoMinistry of EconomicDevelopment.Z013).National Renewable Energy Action Plan (NREAP) 2011
2020
Kosovo Ministry of Environment and Spatial Planning. (20Kbsovo environmental strategy and national
environmental action plan: 2042015
PanoramioKosovo Blmage.Retrieved from http:¥¥ww.panoramio.cormphoto/49263235
Renewabl& Appropriate Energy Laboratory Energy & Resources Group. (2&L&tainable energy options for
Kosovo: An analysis of resource availability and cost (Versiot@jversity of California, Berkele\)Kammen D.
M., Mozafari M., & Prull, D.
NEK Umwelttechnik AG. (201020555: Wind resource assessment final report.
United States Energy Information Association. (20Efgctric power monthly with data for December 2014.

The authorswould like to thank the following individuals and organizationsfor their contributionto this project
CISTP, Director Frances-lannery,Fellow Dr. JonatharMiles, StudentsResearchnternsHaley Leopold and Kaitlin
Thurgood AmbassadoAhmetShala,GregBaker




