GREBE

ﬁ,?~ Generating Renewable Energy,
-ﬁﬂi Business Enterprise

(‘ Northern Periphery and
b N Arctic Programme

p

==

Linking Renewable Energy Technology & Resources in the NPA

Report identifying technologies which can be transferred from &
of best practice to areas where renewable energy uptake is low

Author. Desislava Todorova, Environmental Re$elastitute
Contact:desislava.todorova@uhi.ac.uk

February 2017

www.grebeproject.eu



WWW.GREBEPRECEU FEBRUARR017

Table of Contents

The GREBE Project 3

Linking Renewable Energy Technology and Resources in NPA Partner Regions

(Work Package 5) 4
1.ldentification of key areas 5
2. Input from Partners 6

3. Preliminary Findings onfransferable Shitions (Geographic, Sectors and Industries)

in Partner Regions 19

4. Guidelines for Successful Tisterability of Solutions across Partner Regions 27

5. ldentification of relevant renewable technologies and renewable integrati@mabling

technologies 28
Overview of RE Technologies 29
6. Preliminary Findings on Technology Transferable SolutionBartner Regions 46

= R'E'B E n Northern Periphery and
Arctic Programme




WWW.GREBEPROJEET FEBRUARR017

The GREBE Project

What is GREBE?
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project to support the renewable energy sector. Itiskalzy RSR o6& GKS 9! Qa b2 NI KSNJ
(NPA) Programmet focuses on the challenges pkripheral and arctic regions as places for doing

business, and helps develop renewable energy business opportunities in areas with extreme conditions.

The project partnership includes the eight partners from six countries, Western Development
Commission(lreland), Action Renewables (Northern Ireland), Fermanagh & Omagh District Council
(Northern Ireland), Environmental Research Institute (Scotland), LUKE (Finland), Karelia University of
Applied Sciences (Finlandyarvik Science Park (Norway)d Innovatbn Centerlceland (Iceland).

Why is GREBE happening?

Renewable Energy entrepreneurs working in the NPA area face challemdeding a lack of critical
mass, dispersed settlements, poor accessibility, vulnerability to climate change effectinaret
networking opportunities.

GREBE will equip SMEs and stga$ with the skills and confidence to overcome these challenges and use
place based natural assets for RE to best sustainable effeetrenewable energy sector contributes to
sustainable regiorlaand rural development and has potential for growth.

What does GREBE do?
GREBE suppontsnewable energy stastips and SMEs

1 To grow their business, to provide local jobs, and meet energy demands of local communities.

1 By supporting diversification ohé technological capacity of SMEs and stg$ so that they can
exploit the natural conditions of their locations.

1 By providing RE tailored, expert guidance and mentoring to give SMEs andpsatie knowledge
and expertise to grow and expand their bussses.

1 By providing a platform for transnational sharing of knowledge to demonstrate the full potential of
the RE sector by showcasing innovations on RE technology and strengthening accessibility to
expertise and business support available locally armthier NPA regions.

1 To connect with other renewable energy businesses to develop new opportunities locally, regionally
and transnationally through the Virtual Energy Ideas Hub.

1 By conducting research on the processes operating in the sector to improvestadéing of the
aSO02NNa ySSRa yR YIS GKS OFrasS F2NJ Lzt AO LRt AC

For moreinformation, visit our website:
http://grebeproject.eu/

Follow our Blog:
https://greberenewableenergyblog.wordpress.com/

Like us on Facebook:
https://www.facebook.com/GREBEProject/

Follow us on Twitter:
https://twitter.com/GREBE_NPA
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Linking Renewable Energy Technology and Resources in NPA Partner
Regions (Work Package 5)

The NPA area is undoubtedly rich in many renewable energy resources. However the form and
extent of these resources vary msiderably throughout the region. While these differences may be
clear at national levels they also exist at more local levels as well and, as a result, areas within the
NPA region will have very different technological requirements for the effectivesatidn of
renewable energy resources.Activity 5.1, ldentification of Key Technologies has three main
objectives:

1. Identify key areas (i.e. sectors, industries and geographic areas) where energy requirements
are being met by nomenewable resources, or whe emerging businesses require new
energy sources and are considering fossil fuel based energy systems.

2. ldentification of relevant renewable technologies and renewable integration enabling
technologies (e.g. storage and heat pumps); this should take &woount market
penetration and risk.

3. Include a geographical relevance of identified technologies. This will be based on
Technology Readiness Levels (TRLs) varying from 7 (tested and demonstration) to 9 (proven
in an operational environment).

The main an of this report is to infornthe other activities ilWork Package S his reportwill lay

the foundation for linking the appropriate renewable energy (RE) technology to the specific locality
and resources in the NPA Regidime finding=f this report were attained through careful analysis

of the feedback provided bthe GREBRartners

Western Development Commission (Ireland)

Action Renewables (Northern Ireland)

Fermanagh and Omagh District Council (Northern Ireland)
Environmental Research Institute ¢8and)

Natural Resources Institute (Finland)

Karelia University of Applied Sciences (Finland)

Narvik Science Park (Norway)

Innovation Center Iceland (Iceland)

cCc oo oo oo

This report vill inform activity 5.2, the assembly of case studies ofemplar technology sotions,
accompanied by videos showcasing tiemewable energytechnologies in question.The present
report aims to identifykey areas andechnologies with the potential to generate new business
models in areas whereenewable energyis less developednd to establish transferability of
renewable energyechnologies from areas of best practice to areas where RE uptake is low. In order
to ensurethe appropriate level ofoverage across all relevant technologies and key apsaters
provided feedback for heir specific regiomegarding

(1) Areas wherenonrenewable resources are meeting energy requirements, or where emerging
businesses require new energy sources and are considering fossil fuel based energy aydtems

(2) RelevantREtechnologies and rezwable integration enabling technologigglevant to the
region, including the corresponding risk and market penetration levels.
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The completion of these objectives waksist us to define the parametertechnologies areas and
demand,incorporatedin the final deliverable of Work &kage % the Renewable Energy Resource
assessment (RERA) Toolkit

1. Identification of key areas

To identify key areas (i.e. sectors, industries and geographic a@&iBpartners across the
northern periphery of Europeategorisal areaswhere nonrenewable resources are meetinpe
energydemand or where emerging businesses require new energy sources and are considering
fossil fuel based energy systems. Tineject partners provided an interesting and broad selection of
different energy usersThere is a noticeable ascending order tbk three key areaswith
identification ofsevengeographicreas eight sectors andnine industriesIn some cases, the same
use (e.g. tourismhas beemerceiveddifferently. In onecasetourismisidentifiedas a sectorwhile

in another casgit is perceived as an industry. The terms industry and sector are often used
interchangeably; however, they do hadédferent meaninggo some extent. Té difference relates

to their scope A sectorrefers to a large, general segment of the economy. The sdistar canbe
subsequentlybroken down into furthersegments(industries)with more defined grouping, where
similar companies have similar business activities. Given this distinction, soméi@iteeae made

to the classifications presented in the summary of feedback (Tablbelol). For example, tourism

is placed in the sector column, whilst cruise ships, agg@mentof tourism, are considered to fall

into the industry category.

Geographic

Sector Industry

Island areas

Heating outside Distric District heating
Heating (DH) networks

Off-grid areas

G Farmin
— Community itatives
Municipalities

: Aquaculture
Health / caring

Agricultural

. Data storage centres
Sport & leisure
facilities/events Distilleries

Technology/financial
g
transport manufacturing

Table 1.1Key areas where nerenewable resources are being utilised

Arctic environments

Rural areas

Small towns
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As anticipated, thereare recurrent key areas in the feedbadfom the partners across the NPA
region Islandsare mentioned bylreland, IcelandNorwayand Scotland, as geographic areas where
there isa heavy use of nomenewable resource because in most cases they argraff Due to
transportation issues and the lack of economies of scale, these grids typically rely highly on polluting
diesel generatorsHowever, the samehree partners pointout to islands as beingreas with
excellent RE opportunitiesislands are only one example ah overlooked opportunity forRE
integration. The commonalities across the feedback from all partnetgstantiates the fact that
despitethe geographical diffrences, the NPA region is facing similar challenges, whichechest
overcome and realised by transnational cooperatiém.order to identify further commonalities
between partnersareview of theindividual partnerfeedback fo different regions isindertaken

d

Svalbard 3 %

Norwegian Sea

L

Iceland Norw

Faroe Islands,
Scotlandg. '

Republic 3N. Ireland
of Ireland

2. Input from Partners

Effectiveinput is a criticalconstituentfor the successfubutcome of the reportAll of our partners
provided detailed and comprehensiveput with regardto key aeasin their regions,where the
energy demand is nteby nonrenewable resourcesWhat follows is a graphic representation and
summary individuallyfor each partner, of the kegeographi¢sectorandindustriesareas identified
as ones wher@on-renewable resources are meeting energy requiremeartd with potential to be
replaced by RE resources.
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oRural- Finlandis a sparselypopulatedcountrywith rural characteristicand mostrural
areastend to be outside those servedby district heating networks, which resultsin
useof nonrenewableresourcesFinlandcoversan areaof 390,903 km? of which 95%

Geographic is rural, total population is 5.4million ¢ of which 30% live in rural areas The Rural
PolicyProgramme2014-2020aimsat decentralisedporoductionand useof renewable
areas energyin ruralareas

oJrban - Finnish feedback put emphasis on the urban environment where
municipalitiesand the related area of district heating networks, are identified as
important target for replacing non-renewable resource (oil-burners) Whilst urban
areaswere not identified aspriority areasby other partners, it is true that thoseare
areaswhichcanbe applicableto all regions

uHeating outside DH networks - Finnishfeedbackhighlightsthat there is a large
number of oil-heatedestateslocatedoutsidethe DHnetworks Theyoften uselight
fuel oil for the heating and have challengesin finding costefficient REoptions
(especiallywhen oil price are low). Thiscategoryincludesboth industrial SMEsand
public housingassociationsAt presentabout 50% of all buildingsare part of the
DH network, but graduallymore and more detachedhousesare joining the DH
network aswell. Districtheatingis energyefficient, and many of the DHplantsuse
renewablebiomassandat present37%of all DHenergyis producedwith biomass

uSport& leisurefacilities/events - Theycreateseasonaknergydemandpeaks e.g.
in skiing resorts (ice tracks, snowing of the skiing tracks/hills) heating of the
playingfields. Thesesituationsalsocreateopportunitiesof integratingheatingand
cooling (e.g. ice halls, swimming halls, playfields)which could be suited to low
carbontechnologiessuchasheat pumps Additionally,how the seasonalariations
in demand match the seasonalvariationsin REgenerationwill be explored in
activity 5.3.

uBakeries- Theyuseoil-boilersthat heat thermo-oil circulatingin bakeryovens For
instance,a bakerylocatedin Nurmes/Lieksaises300,000 litres of oil annually ARE
technologyoption hasnot yet beenfoundto replacethis.

of-arms - They have high energy consumption, but also available biomass raw
materialsfor RE AnaerobicDigestion(AD) technology has not yet been feasible
without additionalmarketfor biogas(especiallybiogasfor transport).

uDistrict heating - Heavyfuel oil is usedin satellite heating plants for peakloadsin
winter time; and mainlyl use peat in large combinedheat and power (CHPplants
(coalis alsousedin SouthernFinland)
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oSmalltowns - Power systemsin small towns cannot provide REto the cruise
shipsand fishing boats Considerationshould be givento the options of using
powerful batteriesto store the excessof REgeneratedelectricity, which could
be additionallyusedasstandbypower supply
Geographic wslandsareas - Isolated, off-grid communitieswith limited accessto backup
energy,oftenrely on dieselgeneratorsas the only sourceof electricity, and in
areas many casesthe fuel is delivered by helicopter. The Grimseyand Flateyisland
are apt examples,where replacingthese costly, fossil fuelbasedsystemswith
renewabletechnologiesrequiresdevelopmentof new energystoragesolutions
Considerationis given to wind, tidal, heat pumps, bio diesel and hydrogen
storage Potential experiencesfrom other partner regions, such as Scotland,
maybeableto helpinform how thesedieselgeneratorscanbe displaced

oY echnicalservices(power lines)y Thereis a need for developmentof better

technicalsolutionsfor power lines due to adverseweather conditions,wind
and ice.  The power lines in Westfjords are rather unstable becauseof
weather conditions and reserve power stations operate on diesel This
situation is causingdiscomfort and difficulties for inhabitants and inccurs
extracostfor the power companies

oY ourism - Servicingcruise shipswith renewable energy It seemsthere is
politicalwill in Icelandto eliminatethis sourceof carbonemissionsandthusit
is likelyfor solutionsto be achievedchere prior to other partnerregions

oLruise ships - They have to run their own diesel generatorsinstead of
harvesingenewableenergyfrom the harbours

urisheriessSmalffishingboatsusediesel Dieseloil is imported to Iceland It is
possible to use RE electricity instead of diesel, by charging the boats
overnight,for exampleby plug-in hybrid solutions It is suggestedlug-in and
hybrid solutionscould potentially overcomethis and theseare likely to have
some crossover with transport issuesraised by the Norwegian partners
Givenfishingis a major industry in many of the partner regions,renewable
solutions in Iceland could potentially be very useful to transfer acrossall
regions

oWind turbines - Developmentof windmills so they can operate in difficult
weather conditionsasice, cold and strong winds Thereis a need for small
and low maintenancewindmillsto supplyenergyto all kind of equipmentin
remote locationsfor examplein weather stations, communicationsystems,
environmentalmonitoring,seismograptand avalanchanonitoring.
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uRural areas- Majority of the land spacein Northern Ireland is agricultural
land and one third of the population livesin these rural areas The most
recent Northern Ireland Housing ExecutiveHouse Conditions Surveyfrom
2011 highlighted that fuel poverty affected 50% of householdsliving in
isolatedrural areasin Northern IrelandThe key point relating to Northern
Irelandsrenewableenergypotential is that it is mainlylocatedin rural areas
Challengesemain over how the planning systemdeals with applications
areas relatingto renewableenergysources Thereare alsoconcernsin relation to
both the levels of investment available for development of renewable
sources,whether the market price for renewable production makesit a
viable economic option and of the real need for investment in and
enhancemenbf the rural electricitygrid. Scotlandis anapt examplefor well
developedpoliciesandfundingmechanisnin regardso RE

Geographic

oPublic transport - In the public transport sector the majority of travel
methodsare private vehiclesvans/carspat 6 7% While only 2%of workers
use the NI Rail network; and 13% using buses Renewablescould
potentially be introduced through more car chargingports for electric
vehiclesand possiblya more ecofriendly bus/ train network.

X ourism- Thereis a significantpart of Nl economy with the aimto double
its contribution by 2020. As an upcoming and emerging sector it is
important to supportits energyrequirementswith RE Tourismwas the
subject of other projects in the Northern PeripheryProgrammeand is
important to the economicand socialsustainabilityof manycommunities
It hasmanyaspectsvhere renewablescould be adoptedto displacefossil
fuels

oY¥echnology/ financial services- Belfastis ranked as one the most
attractive cities for foreign direct investmentin the UK Attracted by
skilled workers and government subsidies,creating a good renewable
energysupplyto makethis sectorsustainablenvould encourageit further.
Whilst this an interesting sector to include many centresfor this within
partner countriesfall outsidethe NPAand will therefore not be applicable
in mostinstances

wAgriculture/ farming - Farmingis a largeproportion of the economyin NI
andsoit isimportantto encouragaenewablesn this area

cEngineering,manufacturing of machinery/ equipment - Thisis a large
part of the Northern Irelandeconomy,with a significantpercentageof the
population employed in this sector, the largest being Bombardier
Aerospacemploying5400peoplein andaroundBelfast
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