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International Energy Agency

The International Energy Agency (IEA), an autonomous agency, was established in November 1974.
Its mandate is twedold: to promote energy security among its member countries through collective
regponse to physical disruptions in oil supply and to advise member countries on sound energy
policy. The IEA carries out a comprehensive program of energy cooperation among 28 advanced
economies, each of which is obliged to hold oil stocks equivalent tal&@@s of its net imports.

The Agency aims to:
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particular, through maintaining effective emergency response capabilities in case of oil
supply disruptions.

1 Promote sstainable energy policies that spur economic growth and environmental
protection in a global context, particularly in terms of reducing greenhouse gas emissions
that contribute to climate changmitigation.

1 Improve transparency of international marketgdigh collection and analysis of energy
data.

1 Support global collaboration on energy technology to secure future energy supplies and
mitigate their environmental impact, including through improved energy efficiency and
development and deployment of lowarbon technologies.

9 Find solutions to global energy challenges through engagement and dialogue with non
member countries, industry, international organizations, and other stakeholders.

| EA Expertsd Group on R&D Priority S»tting and
The capacity of countries to apply sound tools in developing effective national research and

development (R&D) strategies and programs is becoming increasingly important. The EGRD was
established by the IEA Committee on Energy Research and Technd®&y) G promote

development and refinement of analytical approaches to energy technology analysis, R&D priority

setting, and assessment of benefits from R&D activities.

Seniorindustry and policgxpertsengaged in national and international R&D efforddaborate on
topical issues through international workshops, information exchange, networking, and outreach.
Nineteen countries and the European Commission participate in the current program of work. The
results and recommendations provide a global pecipe on national R&D efforts that aim to
support the CERT and feed into analysis of the IEA Secrekidurther information, see:
http://www.iea.org/aboutus/standinggroupandcommittees/cert/egrdrFor information specific to

this workshop, including agenda, scope, and presentations, see
http://www.iea.org/workshops/egrdislandenergy---statusand-perspectives.html

This document reflects key points that emerged from the discussions held at this workshop. The
views expressed in this report do not represent those of the IEA or IEA policy nor do they represent
consensus among theatiussants.

! Australia,Austria,Belgium,CanadaCzectRepublic Denmark Finland France Germany GreeceHungaryreland,ltaly,
JapanRepublicof Korea,LuxembourgNetherlandsNew ZealandNorway,Poland,Portugal SlovakRepublic Spain,
Sweden Switzerland;Turkey,United Kingdom and United States;the EurgpeanCommissioralsoparticipatesin the work of
the IEA.
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The Island Energy Workshop

ThelslandEnergy Statusand Perspectives/orkshopwasheld on 5-6 October, 2015 in Tokyo,
JapanTheeventwasorganizedoy EGRIand hostedby the Institute of AppliedEnergy(IAE).The

workshopis part of aseries organizedwithin the 9 D w Shfeé&yearmandate(2014;2016)asgranted
by the CERT.

Thisworkshopsummaryprovidesan executivesummary the meetingrationale,and summarieof
the $ E LISpheBeatfdionsanddiscussions.

Onbehalfof the EGRD,
RobP.Kod, EGREChair,RVO.nl

AstushiKurasawa Directorof GlobalEnvironmentaProgram,|AE

Birte HolstJgrgensenDeputyHeadof ManagementEngineeringTechnicaUniversityof Denmark
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Executive Summary

Smallislandcommuniiesandremote, sparselypopulatedareasare particularlyvulnerableto the
impact of climatechange Despitesignificantrenewableenergyresourcepotential, suchregionsare
often highlydependenton imported fossilfuelsto meettheir energyneeds.Thisrelianceoften leads
to highelectricityand energycosts,vulnerabilityto oil pricefluctuations,supplyinterruptions, and
environmentaldegradation.In recentyears anincreasinghumberof islandand remote communities
are seekingo transitionto a more sustainablesnergysystemin whichimprovedenergyefficiency
andrenewableenergyplayimportant roles.

The IslandEnergy, Statusand Perspectivesiorkshop organizedby the 9 E LISGXdligotR&D
Priority Setting& EvaluatiofEGRDand hostedby the Institute of AppliedEnergy(IAE)n Tokyo,
Japanpn 5¢6 October2015 focusedon the energychallengesstrategies andtechnological
solutionsonislandsandin remote, sparselypopulatedareas.Theworkshopexploredthe similarities
anddifferencesin avarietyof casefo summarizdessondearned.Participantsalsoexploredwhich
experiencesandlessondearnedare transferablebetweendenselypopulatedareas,suchascompact
cities,andislandsand other isolatedareas.

Sme basicfactorsmustbe consideredvhenstudyingani & f lenyeRy@etwork? Thefirst is
whetherthe islandis part of a continentalcountry, like the SpanisHslandEIHierro,or not. Those
that are part of amainlandnation often havethe disadvantagef nationallegislationbasedon
mainlandmarketconditionsthat do not applylocaly (e.g.,unbundling) which presentslegislative
barriersfor sustainabledevelopment.Onthe other hand,the islandmaybenefitfrom economicties
to amainlandnationthat canafford investmens.

Thesecondconsiderations marketsize.lslandsrangefrom small remote territories to largeisland

stateswith millionsof inhabitants.Thelatter generallyhavewell-developedgridsand often
interconnectionbetweenthe major islands.Someof thesebigislandstates,suchasJaparandthe
UnitedKingdom are developedcountriesthat caninvestin an energytransition. However,even

thesemajor nationssharevulnerabiliieswith the smallerislands,asshowedby the GreatEastlapan
Earthquakeandresulting tsunami Natural disasterscanhavean enormousimpactonislandy I G A 2 y & Q
economes.

Thethird considerationisthe presenceand prevalenceof fossilfuel. If anislandhadlocalaccesgo
fossilfuelsduringthe industrialrevolution,the economycould developrelativelyquickly,ascoulda
regionalgrid. However,domesticfossilfuel resourcesandindustrialdevelopmentdoesnot
guarariee rapid economicdevelopment.Forexample Indonesigfacesan ongoingdilemma sellfuel
to financethe nationalbudgetor usethe fuel domesticallyto generateenergyandboostthe
economy.

Energytransitionplannersmustconsiderthesethree characteristicandtailor solutionsfor a
locationspecificstrategy Thereare manyoptionsavailableto createa sustainalte energysystem

2 For a much more detailed report on the differences between Island states and territories, sedPagifa, Lighthouses
Report,Abu Dhabi2012.
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the mainchallengds determininghow to combinethem in the mostsuitableway for a specific
territory. Somestrategiccomponentsare discussedelow.

EnergyEfficiency

Islandsare often exceptionswvhenit comesto miningthe first fuel, energyefficiency.In a numberof
caseslike in major partsof the SouthernPacific buildingcodesandlabellingof appliancesare not
yetin placeanda programmelike the PacificApplianceLabellingand Standard{PAL Shelpsto
implementthesecodesandtherebyhelpscontributeto limit the dumpingof old technology.

Awarenessgs anotherelementof miningthe first fuel. Thereare severalexamplesf acommunity
approachwhichincludesall partieson anislandandcouldserveasexampleelsewhere These
examplesncludeKumejima(Japan)Bornholnt (Denmark)the Faroelslandetc.

Technology

Most sustainabletechnologiesare alreadyavailable includingsolar,wind, biomasshydro and
geothermal Howeveroceanenergy(both tidal and oceantemperatureconversion)needsmore
researchto be fully deployed.Neverthelessit remainsa challengeto installthe right equipmentto
achievesustainablesolutionson islands Furthermore,additional researchis neededcreatemore
robustrenewableoptionsthat canwithstandthe harshconditionsthat occuron numerousislands
(e.g.,hurricanes, monsoonsand extremelycold winters). Sudiesthat examinedclimatereadiness
identified one commonstrategy:placingenergysystemsn better-protectedareas? However, thisis
not anoption on the majority of islands

Formanyislandstargetingan energytransition, the first choiceis a smartgrid with distributed
generation.Storagemust be a keyelementin smartgrid design.Includingdemandresponseand
demandsidemanagenent canreducenecessarygapacity.9mart grids basedon direct current (DQ
might be more efficient, but appliancesare presentlyalmostexclusivelavailablein alternating
current (AC) A DCgrid would thus necessitatahe useof AC/DQonveters, whichresultsin energy
loss.Examplesof successfubmartgrid islandinstallationsincludethose of the Faroelslands and
Miyako-Jima

Aswith other solutions the ability to implementenergystorageis determinedbytheA 3 f I Y RQ &
circumstances,e.,whatisboth feasibleand affordable Natural storaga suchaspumped hydroor
heatstoraga mightbe cheaperin the longrun, but thesesolutionsrequire highinitial investments.
Forthe most part, the Pacificislandsusebatteries whichhaveundergonefasttechrnological
developmentto improvestoragecapacityandbattery lifetime. (Ashasbeenpresentedin previous
workshopsjncludingthe EGRBtorageworkshopin 2014).Thelatestdevelopmentsn compressed

air (CAES)were not discussedluringthe workshop.

Asislandbased technologicabkolutionsoften haveto betailor made standardsto integrategrid
componentscouldbe of considerabléhelp on the route to sustainability.Regardlessf the solutions
chosen electrificationisanintegralpart of islandsocidies becomingseltsufficient.

8 BrightGreenlsland:Bornholm,http://brightgreenisland.com/

* |IEA RD&DNeedsfor EnergySystemClimatePreparednesand ResiliencaVorkshop,November2013,
https://www.iea.org/workshops/rddneedsfor-energysystemclimate preparednessandresilience.html
° http://energystorage.org/compressedir-energystoragecaes
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Financing

Thereare soundfinancialreasongo investin sustainablaslands,ncludinghighfuel prices,high
transportcog, inefficientdieselgenerators(currentlyin use), andclimatechangeinducedindirect
cost. Investmentis more easilyattracted when planningand designindicatesthat solutionswill
providemultiple benefits such as sustainabilitiiealth, environmeral issues, costffectivenesand
employment opportunities

TheU.S Departmentof Energyhasdevelopedthe dislandsPlayboolk€, a guideto helpislandswith
designandfinancing® ThelnternationalRenewabléEnergyAgency(IRENAalsoaddresseshis topic:

An energy development trative for small island developing states (SIDS), such as SIDS
DOCK could help to overcome problems, provided funds are managed through the
unified programme and not cut into many small projects with different decision maker

Despite some successdimancing and business models concerningE@RD advices thahergy
transitionshould be exploreéh a wider scope thadiscussed ithis workshopPresenters provided
examples frontemote, sparsely populated aredsut these éw examples alonecannot be the basis
for solidconclusionsThe challenges arsimilar tothose ofoff-grid scenarios, so successisiiand
implementationsmay be used as inspiration.

Crosscuttingssues
Society at large must also be engaged if sustalityabkiforts are to be effectiveas was
demonstrated by a number of projects.

Governments have taddressregulations thatare obstacleso sustainalke paths forward Grid
connections, system operations, load management, baseload deneémdusudly need
modifications tobe appropriate for an individuasland.Longterm planning and political
commitment are necessary to secure solutiombere isalso a necessitip attract private sector
investment in renewable energy deployment

Islands share someasscutting issues not only with each other but also with big ciiesexample,
somedesign elements oBlandprojects are translatable intbig city sustainability planning. Similar
challenges includspace limitatios, while differences includenergynetwork interconnectios and
market size. Circumstances differ too mdohlessons learnetb be largely applicablelthough
islandgkefforts to transitioncan be inspiring for those who are promoting a more sustainable and
efficient society.

® EnergyTransitioninitiative: Islandswebsitehttp://www.eere.energy.gov/islandsplaybook/
! SIDSDOQMebsite),http://sidsdock.org/
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Rationale

Smallislandcommunitiesandremote, sparselypopulatedareasare vulnerableto the impacts of
climatechange anddespitesignificantrenewableenergyresourcepotential, suchareasare often
highlydependenton imported fossilfuelsto meettheir energyneeds.Thisneedcangreatlyincrease
electricityandenergycosts,vulnerabilityto oil pricefluctuations,supplyinterruptions, and
environmentaldegradation.

However,anincreasinghumberof islandand remote communitiesare seekingo transitionto a
more sustainablesnergysystem with improvedenergyefficiencyandrenewableenergyplaying
important roles.

Theworkshopfocused on the energychallengesstrategies andtechnologicakolutionsassociated
with suchareas.Theworkshopexplored the similaritiesand differencesin a variety of casesand
identified lessondearned,not leastin terms of technologicakolutions.Further,participants
exploredwhetherthere isvaluein island€andisolatedareagkexchangng experiencesandlessons
learnedwith denselypopulatedareassuchascities.

Key Questions

w Howdoislandsandremote, sparselypopulatedareasaddresshe energychallengesi.e.,
accesdo energyat affordablepricesandwith minimumimpactsfor the environmentand
climate?

w Whatarethe similaritiesand major differencesbetweenislandsandremote, sparsely
populatedareasWhatarethe lessondearned?

w Whichtechnologicabkolutionsare availableto addresghe energychallenge®nislandsand
remote, sparselypopulatedareas?

w Canthesetechnologicakolutionsbe scaledup andusedin denselypopulatedareasandvice
versa?

w Whatarethe similaritiesand differencesbetweentechnologicakolutionsfor islandsremote
areas anddenselypopulatedareas?

Report Structure

This report summazies the workshop findingproviding summaries of each presentati¢iollowing
this section, the report follows the agda from the workshop, with fiveession chapters:
9 Sessior ¢ Introduction

i Sessior? ¢ Sustainable Islands

i Session & Sustainable dés

I Session 4 Island States

9 Session & Discussion and Conclusion

Appendices to the report provide a listafronyms, workshop participantadditional source
information, and theworkshop agenda.

Presentations are availab# https://www.iea.org/workshops/egrdslandenergy--statusand
perspectives.html
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Session Summaries

Session 1: Introduction

Welcome

Atsushi Kurosawg Director of Global EnvironmentaProgram, Institute of Applied
Energy, Japan

U Link to presentation slides:
https://www.iea.org/media/workshops/2015/egrdoct/OKurosawa_IAE.pdf

Theworkshopwashostedby the Institute of AppliedEnergy(1AE) a not-for-profit organizatiorwith
expertisein energytechnologyassessmentrheGlobalEnvironmentGroupdoesmodellingand
analysighat coversl5 globalregions,aswell astechnologyassessment.

Introduction to the Workshop and the EGRD

Rob Kool, Chair of the EGREnergy Expert and Interim Manager, Netherlands
Enterprise Agency RVO.NL, Government of the Netherlands

U Link to presentation slides:
https://www.iea.org/media/workshops/2015/egrdoct/OKool EGRD.pdf

The9 E LISAMdiipoifR&DPriority Settingand Evaluation(EGRDis part of the InternationalEnergy
I 3 Sy ®r, DWEehaolbgWNetwork. TheEGRRxaminesanalyticalapproachego energy
technologiespolicies andresearchanddevelopment(R&D. Thed N2 decdfhénendationsupport
the Committeeon EnergyResearctand TechnologyCERTandcan:

w Support the methodologyof priority settingand evaluation contributingto theory

w Evaluateresults: discusdEAtheoreticaloutput with the & LINJ O (i ik theXT 21 ySfkeNREe
roadmaps(alwaysin collaborationwith IEAsecretariat)

w Supportcrosscutting efforts by combinng IEAfields of expertiseto accelerateprocessesr
identify blind spots

The EGRDslandEnergyorkshopis part of athree-yearprogramme that coverssixdifferent topics.
Thisworkshopaddressedgerritory with severalenergyrelated challengesand opportunities. There
are more andmore technologicabptionsto balancethe electridty net, and productionof renewable
energyis on the rise. Despitesignificantrenewableenergypotential, however,suchisolatedareas
are often highlydependenton imported fossilfuels. Theresultinghigh electricityand energycosts
maketheseareasvulneralle to oil pricefluctuationsandleadto supplyinterruptionsand
environmentaldegradation.

An increasinghumberof islandand remote areacommunitiesseektransitionto a more sugainable
energysystem with energyefficiencyandrenewableenergyplayingimportantroles. Recent
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presentationsat EGRDRvorkshogs showedthe potential of anislandapproache.g.the Danishisland
of Bornholm®
Resultsreport and presentationsvould be availableon the EGRpageof the IEAwebsite.

Key Note:) %! Eﬁne(Dgy Technology Network and Implementation
Agreements: AO. A%OA O

Toshiro Okada, Vice&Chair of CERTSenior Energy AdvisorAgency for Natural
Resources and Energy Ministry of Economy, Trade and Industry, Government of Japan

U Link to presentation slides:
https://www.iea.org/media/workshops/2@5/egrdoct/10kada ANRE.pdf

ThelEAR EnergyTechnologyNetworkand ImplementingAgreementswill enter anew eraafter 40
yearsof operatioral experience.

Theglobalcommunityis movingforward on energyandclimate.TheL 9 we@Xki both that of the
secaetariat andthe TechnologyNetworkr informedthe Groupof 20 (G20 energyministersmeeting
that washeld 2 October2015.In NovemberDecember2015,the 2015United NationsClimate
ChangeConferencg COP21yvill becomethe venueto negotiatethe United Nations Framework
Conventionon ClimateChangdUNFCCCThiseventwill underscorethe importanceof future IEA
activity, especiallywhenviewedagainstthe ambitious
goalslikelyto be adopted

Energytechnologyplaysa pivotalrole in achievingsuch
goalsmakingresearchdevelopment,demonstration,
deploymentanddisseminationRDDD&Dgrucial The
CERTansupport efforts to re-vitalizethe network and
facilitate collaborationsamongrelated parties.FatihBirol,
the IEAY dew executivedirector, hascaled Implementing
Agreementdelegatestogetherto brainstormon waysto
build up energytechnologyactivitiesandto discussew
technologyinitiative procedures CERWill hold the
meetingin Paris.

TheEGRDs developinga new strategicplanfor 2017
2019. Thisplanis expectedto providenewinsightsinto IEA
activitiesthrough CERT.

Figurel. ToshiroOkada,
ViceChairof CERT.

8 Busines£enterBornholm(2013),Bornholm Bright Greenlsland Busines€enterBornholm Denmark.
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Policy Changein Japanand the Asian Energy Trends

Toshiro Okada, Vice Chair of CERT; Senior Energy Advisor, Agency for Natural Resources
and Energy Ministry of Economy, Trade and Industry Government of Japan

U Link to presentation slides:
https://www.iea.org/media/workshops/2015/egrdoct/1&ada ANRE EnPolJpn.pdf

Japarhasa highdependenceon fossilfuelsfor power generation.After the tsunamicausedoy Great
EeatJaparearthquake nuclearplantsunderwentlongterm shutdown,and nuclearpower
underwentasignificantdecreasdo 1%of domesticpower generation Thermalpower hasincreased
to 90%.In 2013, liquid naturalgas(LNGaloneaccountedfor 43%.Theoverallcostof LNGimportsto
Japanincreasedrom 3.5trillion yenin 2010to around8 trillion yenin 2014.Asaresult,2011
marked WI LJIirgt fadle deficitin 31 years.Thedeficit is growing,havingreach12.8trillion yenin
2014.

Thehighenergycostsin Japarhavea negativeimpacton the competitivenes®f energyintensive

industries. ThusW|I LJIStafegicEnergyPlanfocuseson diversification.Theplanisin accordwith

both globaland domesticagendasFromthe internationalperspective Japaris developingenergy

policiesin line with internationalmovement aswell asinternationalizingenergyindustriesby

facilitating businesoverseasTheplanalsofocuseson domesticeconomicgrowth, activatingWl LJF y Q a
energymarketthrough energysystemreform. Thestrategyfocuseson 6BE+ & Bhergysecurity
(stablesupply),Economicefficiency(costreduction),Environment, and Safety.

TheStrategicEnergyPlanlaysout a multi-layered diversified resilient,andflexible energydemand;
supplystructure. Multiple energysources are balancedo allow Japarto leverageeachd 2 dzZNO S Q a
advantagesindminimizeeacha 2 dzNdéa@viacksTheflexiblestructurewill allow variousplayersto
participate andsystemreformscanenablea rangeof alternativesasneeded Theplanalsocallsfor
developingdomesticresources Theplanaimsto achieveincreasedselfsufficiency lower electricity
costs,andreducedgreenhousegasemissionsFigure2 showsthe targetedlevelsper energysource.
ThisrepresentsW! LJIfirgt oénprehensiveslectricityand gasmarketreformin 60 years.
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Figure2. Japan'sprojected energymix.

Thetotal energyusein the Associatiorof SoutheastAsianNations(ASEANregionis expectedto
increaseconsiderablyoverthe nexttwo decadesElectricitydemandin Southeastsiawill increase
about140%by 2035,requiringa cumulativeinvestmentof $990billion (seeFigure3). On the current
trajectory, fossilfuelswill continueto makeup asignificantpercentageof the energymix.

M Coal Gas M Qil Nuclear M Hydro Other renewables Networks

.y

2013-2020 -
—
o—

' 10 20

30 40 50 60

Billion dollars (2012)
(source: IEA Southeast Asia Energy Outlook (2013))

Figure3. ASEANaverageannualinvegment in power generationcapacity.

Wl LJisigig@nshedslight on the islandenergyscenario A high dependenceon fossilfuelshas
negativeimpactson the globalclimate,anda highdependenceon imported fossilfuelsis
detrimentalto the localeconony. There are numerousoptionsfor building a more effectiveenergy
infrastructure.
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Clean Energy Systemsfor Islands: Insights from IEA Analyses

Eric Masanet, Head, Energy Demand Technology Utitternational Energy Agency

U Link to presentation slides:
https://www.iea.org/media/workshops/2015/egrdoct/2.Masanet |EA.pdf

PastIEAactivitieshavefocusedlargelyon denselypopulatedareasandlargecountriesandregions
there hasbeenno specificfocuson islandsor sparselypopulatedareas.

Theenergynetwork of the future will be intelligentandintegrated, organizinghe sourcesof and
requirementsfor energyfrom all partsof the energy system(seeFigure4). Theenergytechnology
portfolio to achieve the L 9 IETP&°Cscenarid includesenergyefficiency fuel switching andvarious
energysupplyandconversiortechnologiesEnergyefficiency often describedasthe dfirst fuek, is
the mostsignificantopportunity and, whenfully exploited,hasa broadrangeof potential positive
impacts(seeFigure5). With new, more energyefficient processesenergycanoften be savedat net
negativecoss.'®

Themultiple benefits of energyefficiencyimprovemens, and opportunitiesfor net negativecost
energytechnologeswasalsomentioned™.

Energyefficiencycansignificantlyreducefinal energyusefor spaceheating and cooling although
regioral prioritiesin the buildingsectorvary becauseof localdifferencesin technologyand policy.
Forexample the EuropearlJnionprioritizesheat pumptechnology whereasMexicoand Brazilare
more focusedon solarthermal. Appliancesare alsotargetsfor energyefficiency,and manyregions
haveseengreatprogresdn this sector.

Co-generation Renewable energy resources

% Centralised fuel production,
power and storage

» 1 N T (emhnmmese ' 1
Q -------------- < Distributed ! J
Smart energy "

energy

system control =8 -

~
e

Surplus heat

H, vehicle

Figure4. Intelligent and integrated systemof the future.

9 IEA EnergyTechnologyerspectiveéETP)IEAParis,2015.
19 HannahChoiGranade Unlockingenergyefficiencyin the USeconomy McKinsey& Company2009.
' |[EA Capturingthe Multiple Benefitsof EnergyEfficiencylEAParis 2015.
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Figure5. Energyefficiencybasedsavings.
Knowledgerom the residentialandtransport sectorsis applicableto islandenergysystems.

Roadtransportshareis highestamongtransportationenergymodes,mainlyfuelled by oil. IEA's
conceptof transportpolicyis avoidingunnecessaryrips, shiftingmodes,andimprovingvehicles
through efficiencyimprovementsandlow carbonfuels.

ThelEAis draftingthe 2016 ETPLikelytopicsincludeintegrating localand nationalenergypoliciesto
target sustainablesnergytransitions informed urbanplanningthat incorporatessustainable
buildingswith low-carbonheat supply,andlow-carbonurban mobility options
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Session 2: Sustainable Islands

Moderator: Atsushi Kurosawa

Alargenumberof smallislandsaroundthe world had developedinto greatshowvcasedor the energy
systemof the future, implementinga rangeof promisingsolutionsto energychallengesSessior2
exploral the drivingforce behindtheseambitiouscasesand assessd the technologicakolutions,
includingtheir reliability and costs.Expertsdiscussedvhat were the lessondearnedfor the overall
energysystem,aswell asto denselypopulatedareas.

Figure6. Workshopparticipants.
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Japaneselsland Grid Experience

Satoshi Morozumi, Smart Community Department Director General, New Energy and
Industrial Technology Development Organization Japan

U Link to presentation slides:
https://www.iea.org/mediadworkshops/2015/egrdoct/3AMOROZUMI_NEDO.pdf

TheNew Energyand Industrial TechnologyDevelopmeniOrganizatiofNEDQ}* hasbeenpromoting
microgridrelatedactivitiessincethe early2000s There havealsobeenprivate projectsin the
market. Threesuchprojectsinclude JUMPSmartMaitin Hawaii(a Nedoproject), the Miyakolsland
MegaSolarDenonstrationProject andthe OkinawaSmartGrid EnergylslandProject island
projects andthe NewMexicomicrogriddemonstrationin LosAlamosCounty(aNedoproject)T a
remote, sparselypopulatedarea.

I I & Bikcdnfveto investigatemicrogridsis clear: of the 50 U.S states Hawaiihasthe highest
dependenceon fossilfuels aswell asthe highestelectricity retail price at around40 cents/kWh.
Maui, anislandin the state of Hawaii,has peakdemandaround200 MW. Renewablednstalled
include70 MW wind and 40MW photovoltaics(PV),and 30%of demandis suppliedby renewables
ces;a | dzag@réssiveargetisto becomea 100%renewableenergyislandwithin 30 years TheState
of Hawaiiis aimingfor 40%of all of energyconsumptionto be from renewabk energysources.

TheJUMPSmartMayprojectgoalisto establisha world-leadingremote islandsocietywith a top-
levelenergymanagemensystemwith individualoptimization,electricvehicle(EVj charging,
transformercontrol, batteries,water heating,and a PVpower conditioningsystem NEDQoined the
Maui smartgrid demonstrationunderthe Hawaig Okinawacleanenergymemorandumof
cooperation.Figure7 showsthe demonstrationfacilitiessupportingthis project.

Wl LIIMifi& of Economy;Tradeand Industry(METIconductedthe Miyako-Jimaproject (2009
2014)andthe CabinetOfficeof Japanesgovernmentconductedthe OkinawaSmartGrid Energy
IslandProject(2011¢2016). TheMiyakoprojectdemonstrateghe useof a smallindependentgrid to
employrenewableenergyon off-gridislands InstallingPVon the islandproduceda duckcurveon
sunnydays(seeFigure8); the demonstrationproject usedbatteriesto stabilizepower output.

TheOkinawaprojectaimsto contributeto secureenergysupplyandto reduceCQ emissionsThe
project constructeda model utilizingmaximum(100%Y)enewableenergy.Energysourcesnclude
existingwind in Miyakojimaand new solarpanelsandbatteriesinstalledat the custome locatiors.

TheNew Mexicoprojectemployeda 3 MW microgridenergymanagementsystem Theenergy
sourcewasa PVsystem,and a stationarybattery systemprovidedgrid stabilizationthrough PV
output control. Theprojectcreateda duckcurveatrtificially to test battery operation, aimingfor flat
powerflow (seeFigure9).

Theprojectssharedone conclusionhigh PVpenetrationcanresultin lossof revenuefrom power
sold. Similarsituationshavebeenobservedn CaliforniaJtaly, and Germany.

http://www.nedo.go.jp/english/
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Figure7. Demonstrationfacilities on Maui.

Figure8. Renewablegpenetration in Miyako-Jima.
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