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The GREBE Project

What is GREBE?
Dw9.9 O6DSYSNIGAYI wSySsofS 9y SehHEDIR0EEAYSaa 9y

transnational project to support the renewable energy sector. Iti¥adzy RSR 6& (GKS 9! Q&
Periphery & Arctic (NPA) Programnitfocuses on the challenges péripheral 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
Commissior{lreland), Action Renewables (Northern Ireland), Fermanagh & Omagh District Council
(Northern Ireland), Environmental Research Institute (Scotland), LUKE (Finland), Karelia University of

Applied Sciences (Finlandarvik Science Park (Norway)d Innovaibn Iceland (Iceland).

Why is GREBE happening?
Renewable Energy entrepreneurs working in the NPA area face challenlysing a lack of critical

mass, dispersed settlements, poor accessibility, vulnerability to climate change effedisded

networking opportunities.

GREBE will equip SMEs and stgns with the skills and confidence to overcome these challenges
and use place based natural assets for RE to best sustainable &fiecenewable energy sector

contributes to sustainable regional and rural development and has potential for growth.

What does GREBE do?
GREBE suppontsnewable energy staitips and SMEs

9 To grow their business, to provide local jobs, and meet energy ddmaf local communities.

1 By supporting diversification of the technological capacity of SMEs aneugtsito that they can
exploit the natural conditions of their locations.

1 By providing RE tailorezkpert guidance and mentoring to give SMEs and stpstthe
knowledge and expertise to grow and expand their businesses.

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 accéssibility
expertise and business support available locally and in other 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 reseah on the processes operating in the sector to improve understanding of
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For moreinformation, visit our website:

http://grebeproject.eu/

Follow our Blog:

https://greberenewableenergyblog.wordpress.com/

Like us on Facebook:

https://www.facebook.com/GREBEProject/

Fdlow us on Twitter:
https://twitter.com/GREBE NPA
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The Advice Note aim to provide introductory material$oy 0 NBE LINB Yy SdzNBE = & G I NI dzLJa
consideringo enter nto the renewable energy sphere abdsed irnthe NPA regionpartners to

GREBE. The scope of the Advice Note covers redi@ui,and industryrenewable energ (RE),

technology informatiorfrom Ireland, Nortlern Ireland, Scotland, Iceland akahland Different

partner regions have diffent level of deployment of the various RE technadsgiovered by the

Advice Notes. Aus, the level of information will vary depending on the level of deployment for each
technology. For example, wind is not deployed on a large scale in North KareiaqFihbwever, it

is widely deployed in Scotland, Ireland and Northern Ireland.

The focus of the Advice notésonregional informatiorof some of themain economic
characteristicsited as imperative, when making an informed choice, regarding whicedREdiogy
may be the optimal choice f@ newbusiness/enture

U Costs and economics associated with the relevant technology

U Support schemes availkf) relevant to the technology

U Government allowance/exemptits, relevant to the technology

U Funding availabléor capital costs of the relevant technology

U List of the relevant to the technology suppliers/developers, with focus on local/regional

suppliers/developers and the products and services they offer

The technologies that are covered in the Advice Note are the following:
U Biomass Biomas<HP
u Wind
U Solar PV and Solah&rmal
U0 Smallg scale hydrdSHP)
U AnaerobicDigestion (AD)
U Geothermal
U  Air source heat pum(ASHP)
0 Ground source heat pun{®SHP)
U Energy storage
U Electric (batteries)
U Thermal (heat storage)

U Chemical (hydrogeqfuel cell and electrolysis).

Q 'RE'BE (‘ Northern Periphery and
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Wind Economics
Across the NPA

¢tKS UNBRUOG 6AYR GdNDPAYySa F2NJ St SOGNROAGE IASYSNI (A2
century. Thus, md technology is one of the most mawand proven technologies on timearket.In

2015, the wind energy industry installed 12.8 GW in the; Bldre than gas and coal combindd.

areas with good wind resources, generating electricity with wind turbinakesdy competitive.

Thuswind turbines offerthe prospects of cost efficient generation of electricity and fast return on
investment.Usually, the greater the long term annual average wind speed, the more electricity will

be generated and the faster the investment will pay badke map below gives an overall picture of

the wind potential across the globe, showing that the NPA regioralgasat potential to harness

the benefits associated with wind energy generation.

Wind speed over land

£y 3TIER ar T

5 10 15 20 m/s 3 6 9 m/

Figure 1.Global wind resource. The red catarepresents the strongest wind and the blue asl@enotes the
weakest wind resourc@.

! https://www.quora.com/Whatare-the-different-typesof-thematicmaps
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The business of exploiting wind energy to produce electricity is carried out at various scales from
single turbines to large windfarm$here is a wide variety of different in scale wind turbines
available ranging from small (0.05kW to 50kW), to mediur@K®/ to 500 kW) to large above
500kW.

There are two main types of wind turbine design: Horizontal Axis Wind Turdimegertical Axis

Wind Turbines. Overall, Horizontal Axis Wind Turbines are more feasible and as they are the only
turbines that can be used for largeale applications and highly efficient. However, they do have a
number of issues, the most significargibg the lack of power output at low and high wind speeds.
As such these turbines have generally not been employed in the more hostile areas of the NPA

region. Vertical Axis Wind Turbines are more suitable for ssoalk applications and fextreme.

The different scales and types of turbines can be further subdivided in the following categories:

9 Building mounted wind turbines they are small (typically-&kW) turbines that can be
placed on the roof of a building. Small scale turbines of this typeeagewell suited for
rural areas, where wind speeds are generally higher; thus allowing for cheaper electricity
than the grid.

1 Free standing turbinescan be a single turbine or a group of turbines placed on industrial
sites or similar plot, where enougipace is accessible.

1 Smaliscale free standing turbinesbest situated to generate electricity esite for
individual businesses. Turbines up to 50kW are a form of microgeneration.

9 Largescale free standing turbines-@MW) - some sites may be big enoughaccommodate

larger turbines.

The economicgoverning the development @f wind project aresimilar.The main parameters
governing wind power economics inclifde
9 Capital costs (CAPEXAround 75% of the total costs of a wind energy project is reladed
capexcosts particularly to theost of the wind turbine, foundations, electrical equipment

and grid connection.

%Taylor and Fraris, 2009.

Q 'RE'BE (‘ Northern Periphery and
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1 While the turbine itself around 70% of the capexid connection accounts for 9% and
foundationaccountsfor around 7%of the capexThecost of acquiring a turbine site vas
between projects but account for a minor share of total costs.

1 Operational cost (OPEX)peration and maintenance costs set up a considerable part of the
total annual costs of a wind turbine. For a new turbine thaght be up to 25% of the total
levelised cost (LCOE) per kWh produced over the lifetime of the turbine. OPEZovest
regular maintenance; repair; spare parts; and administration.

9 Electricity production/average wind speedd yield.

1 Turbine lifetimeg 20 to 25 years.

9 Discount Rate

Q R'E'B | : n Northern Periphery and
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resource is found in Scatid.C dzNII K SN 2 NB > | & dzo & | ywinddadacityisy 2 dzy' G 2 -
installed in Scotland5328 MW installed capacity as of March 20¥%ind proportion of electricity

generation inScotland in 2016 was at ;B39 GWh whichwas estimated to be nearlytimes the

level of wind in 2006

2016 ELECTRICITY OUTPUT BY TECHNOLOGY (GWh) TOTAL = 19,658 GWh

WIND

MARINE
SOLAR PV
HYDRO
LANDFILL GAS

SEWAGE SLUDGE DIGESTION

OTHER BIOMASS

Fgure 2 Electricity output by technologfl

Onshore accourfor over 72 per cent of installed capacity in the first quarter of 2017 (see Figure.1

below).A substantial additional capacity (>11GW) is in planning or consented stage across Scotland.

INSTALLED CAPACITY Q1 2017 (MW) TOTAL = 9,309MW

B ONSHORE WIND

B WAVE/TIDAL

[ OFFSHORE WIND

I SEWAGE SLUDGE DIGESTION
B SOLAR PHOTOVOLTAICS

M ANAEROBIC DIGESTION
LANDFILL GAS

ENERGY FROM WASTE

HYDRO

Figure 3 Total Installed RE Capacity ANIMAL BIOMASS

PLANT BIMOASS

® BEIS Energy Trends
* BEIS Energy Trends
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Costs and economics

Average cost for different snilascale turbinesn Scotland
1 600W turbine around £1,0081,500.
1 2.5kW polemounted system costs between £9,900 and £19,000
1 6kwW polemounted system costisetween £21,000 and £30,000.
1 10 kW model £50,00855,000

Average kvelizedCost ofHectricity (LCOE) LCOE idhe total cost per kWh produced (unit cost) is

calculated by discounting and levelisiGgPEX4nd OPEXosts over the lifetime of the turbine and

then dividing them by the annual electricity production. The unit cost of generation is thus

OF £ Odzf F G4SR Fa Fy | @SN IS 02aid 20SN) GKS UGdNDAYySQ3

The economic feasibility of wind turbines depends primamilywind speed. The profitability of a
turbine depends largely on whether it is sited at a good wind locatamnerallythe greater the

long term annual average wind speed, the more electricity will be generated and the faster the
investment will pay bdc The cost effectiveness of a turbine installation is usually measured by the
payback period (how long it takes for the value of energy produced to exceed the capital and

running costs of the turbine).

1 Average LCOE is around 60 £/MWh

1 Average CAPEXCanbining the predevelopment (7.2%), construction (82%) and
infrastructure costs (10.8%) totals £1.53m/MW

1 Average OPE>Overall, for the UK the cost ranges from £41k/MW to £93k/MW.

Support Schemes

In Scotland the Feebh Tariffs (FITs) scheme is a UK Governments scheme designed to encourage
the uptake of a wide range of small scale renewable and low carbon electricity generators. Small

scale wind generation qualifies fBITs.

Q R'E'B | : n Northern Periphery and
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FiTs typically incltle three key provisions:

1 Guaranteed grid access
1 Longterm contracts for the electricity produced
9 Purchase prices that are supposedly based on the cost of renewable energy generation and

move towards grid parity.

The FIT rates as of duly 2017 for wind power in Scotland can be found below.

Eligible Tariff (pence per

Technology Eligible Sizes (kW)

kWh)
Wind 0-50 3.33
50-100 4.92
100-1500 2.88
15005000 0.81

Government Allowances and/or Exemptions

In addition tofunding received through thEiT, generators of renewable energy presently receive a
levy exemption certificate (LEC) from the Climate Change Levy for each MWh of renewable energy
produced, which provides an additional, but smaller, revenue stream. LE&s atpayment of
£4.3/MWh (although the amount received by the generator is subject to a supplier margin and is

therefore generally lower than this).

Scottish £chnology suppliersproducts and services they offe

Technology
Suppler Contact Information
Brumac 5kw -Design 01224831019
Wind bruce.mcleod@brumac
Energy Ltd 10kw -Procure com
mike.be brumac.co
20kw Install - o
50kw Wind Turbines -Commission

E GREBE (‘ Northern Periphery and
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cswind t NPPARS GNBIFRe (2 A Provide CS Wind
the onshore and offshore wind energy services for PO B0¥%263
market the repair&  Campbeltown

modification = Argyll, Scotland
of turbine PA28 6WA

tower +44 (0)1586 555 000
sections E:ukinfo@cswind.com
GaiaWind GaiaWind 13311kW turbine generating Five year GaiaWind Ltd, 100
30,000kWiper year (Danish Design). warranty HighCraighall Road,

Designed for locations with average annua Service & Port Dundas,
wind speeds of between 107mph (4.57.5  support from Glasgow, G4 9UD,
m/s), the turbine is ideally suited to sites  GaiaWind Scotland UK.

with large open spaces such as farms, rura t: +44 (0) 845 871 4242
properties, businesses, and community
projects.

Kingspan  Small wind turbines: Support Wardhead Park,

wind KW3 (3.2kW)t is ideally suited for remote  and Advice  Stewarton, Ayrshire,

access sites, small domestic properties,  Commissioni KA3 5LH
telecoms, offgrid applications and also light ng and
industrial and farmingDesigned to operate o Tel: +44 (0)1560 486
: ) i . . activation.

in any wind regime high performance is Mai 570

maintained even in the fiercest storms. aintenance Fay: +44 (0)1560 486
KW6(6.1 RV) - It is ideally suited as a rural and repair  5gg

domestic wind turbine for farmers, land

owners and light industrial applications.

KW3EX (2.5kWHoptimized for the harsh

environment experienced for off shore winc

turbines.No cut out speed continuous

operation andenergy generation. Works at

safe operating temperaturesno risk of

generating sparks. Robust desigguitable

for offshore environments. No gear bex

greater efficiency. Designed to operate in

any wind regime high performance is

maintained in all wid speeds. A 5 year

warranty as standard.
Renewable Swift Energy Syster(l.5kW)-A & §( KS Havea +44 (0) 131 448 0660
Devices first building mountable wind turbine, with network of ~ info@renewabledevice:

unique patented aerodynamic technology f installers. -com

unprecedented silent, safe, effective energ;

for homes and businesses. Now under

permitted development there is no need for

planning.

Q 'RE'BE (‘ Northern Periphery and
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Monitoring Services

Supplier Services Contact
Information

Dulas Met masts and wind monitoringData analysidnstallation Ste Tel: 01463
Assessment an@lanning Bck 830955

Logic [ 23A0 9YySNHe2Qa 2 ANBfSaa 6Dt w{ Tel01463

Energy 830955

1 Very low energy requirements so it can function without the
needfor mains power or a standardternet connection. In
remote locations allows you greategliability and efficiency.

1 GPRS networkogerage is often stronger thanternet
coverage in these areas.

f Full Managed Remote Monitoring system 24/72 3 A O ¢
comprehensive and intuitive webased system is simple anc
efficient. No need to instll any specialist softwareAll you
need is a web browser (a R@obile phone or tablet PC) to
gainaccess to your data in reéime from anywhere 24/7.

Oldabaum Data as a Service (Daa®%5 technologies including: SODAR, Nacell Email:
Services LiDAR, Scanning LIiDAR, Ground Based LilpAfBaa modular service reachforthe
ranging from deployment planning to deployment, commission anc wind@oldba
O&M to full data recovery and analysis services to help ensure the umservices.c
data quality fom the campaign. 0.uk
Small and Medium Wind threstage approacincludes:

Telephone:+
91 Desktop study and assessment of appropriate data and 4417387837
relevant technology®ould a measurement be required 09

9 Scoping and supply of instrumentation to validate desktop
yield forecast, andhvestigate any potential local site issue  \1opile:+447
such as turbulence, and shear. 903139076
1 Rull financial reporting and yield assessment based on stac
1 & 2, along withurbine suitability assessment.

= REBE n Northern Periphery and
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AN S
Wind Economics

Ireland

Costs and economics

Average cost fodifferent small scale turbines

1kW (DIY) turbinec Y (26 SNJ 0 @SN} 3S R2YSaidAO RgStftAy3a0
3kW- 9/12/16m taper (farm / light commercial) aroureim o S oy 1 6 SE® ! ¢ 0

BKW-bk MHK McY GF LISNI 0FFNY k O2YYSNDODALFf k fAIKIDG
20kW-Mmc Kk My KHNn OFFNY k O2YYSNDAIf « AY Rdza G NR | £

=A =A =4 =4

Average LCOE&EThe economic feasibility of wind turbines depends primarily armdvepeed.
Generally the greater the long term annual average wind speed, the more electricity will be
generated and the faster the investment will pay bathe cost effectiveness of a turbine
installation is usually measured by the payback period (hawy Ibtakes for the value of energy
produced to exceed the capital and running costs of the turbine). Average LCOE is around

eynodokaz K

f AverageCAPEX MInnnkY2 ® 9EIYLX S 2Bml pa?2 6AYR Tl NY
1 Average OPEXclose to zero after Public Service iQation (PSO) support

Support Schemes

Technology Eligible Sizes (kW) Eligible Tariff¢ OSy G LIS
Wind REFIT 1 > 5MW 69.72

=< 5MW 72.167
Wind REFIT 2 > 5MW 69.72

=< 5MW 72.167

E 'R'E'B'E (‘ Northern Periphery and
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Government Allowances and/or Exemptions

Planningexemptions cover micro generation units with a maximum height af &8 domestic

turbines and units wih a maximum height of 20ror businesses.

Funding available for Capital Costs

1 Debt funding up to 85% of the project costs (recent reports suggestisaétv more likely).

1 ESCOs are in place for some wind energy projects.

1 Shared ownership schemes with communities.

Irish technology suppliers, products and services theyeoff

Supple Contact Informaton

C&FGreen
Energy

Heverin
Renewable
Energies

2 GREBE

A range of different models wheevery
component of the wind turbine is either
manufactured inhouse in Ireland or sourced
from bestof-breed suppliers.

HevAir 3k Wind Turbine

The HevAir 3ks a domestiscale wind turbine
suitable for use in homes, farms and light
manufacturing applications. It was designed &
is manufactured in our manufacturing facility i
Crossmolina, Co. Mayo and will handle and
survive in the Class 1 wind region that is the
West of Ireland.

HevAir 6k Wind Turbine

The HevAir 6k is a domestic scale wind turbin
suitable for use in homes, fi@s and light
manufacturing applications. It was designed &
is manufactured in our manufacturing facility i
Crossmolina, Co. Maytt is rugged enough to
handle and survive in the Class 1 wind region
that is the West of Ireland.

Northern Periphery and
Arctic Programme

(4 )

Monitoring
24/7

Installation

Protection

Site Surveys

Cashla, Athenry

Co. Galway
IRELAND

Tel:+353 91 790868
info@cfgreenenergy
-com

HeverinRenewable
Energies,

Unit 3 Crossmolina
Industrial Estate,
Ballina Road,
Crossmolina,

Co. Mayo.

Tel: 0863474015

Email:
info@hevenergies.ie

Website:
www.hevenergies.ie
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Monitoring Services

Supplier Services Contact
Information

Data Data Structure$reland- Experts in elevatedrgineering are 73 Kennilworth
Structures suppliers and installers of Met Masts, Met Towers and Wind Square East
Ireland Data Monitoring equipment since 1998. Rathgar
Dublin 6
http://www.dat
astructures.ie
Tel: 01463
830955
Gael Force Gael Force Wind Energy is an Irish Greentech company Gael Force Wind
Wind Energy providingOperationsManagementfor wind farm portfolios Energy Ltd.
through services and software solutions for the wind energy Unit 20,
sector. Tom Crean
_ ) Business Centre
Th_e Gael Force Wlnd Portal software mmeaserev.equesby Kerry Technology
using reatime wind farm data to help the user optimise powe Park
production and minimise downtime. In additiorng Portal Tralee
provides tools focompliancewith grid operators, project '
lenders and health and safety. Co.Kerry
Ireland
Flexible Optiong Depending on the scale of your wind farm
projects and your requirements, you can choose: Tel Office+353
(0)664010104

Gael Force Wind Portglmanage your wind farms yourself

Gael Force Operatiorianagement let our engineers manage Email:support@g
your wind farm for you aelforceenergy.c

om

Gael Force Wind Portakhefits

1 Increase production revenues by identifying wind farr
inefficiencies and losses

1 Stay compliant with the grid coddyealth & safety and
environmental issues

1 Reduce your time and costs for operational

management by getting the information you need wh
you need it

= 'RE'B 'E n Northern Periphery and
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Gael Force Wind Porttdatures

1 Monitoring ¢ Anytime, anywhere web portal to access
revenues and financial targets for an entire portfolio

1 Alarnms¢ 24/7 realtime efficiency alerts for Power
Curves and Availability direct to your mobile

1 Reports¢ Financial projections and trending for owner
and investorsgrid and safety compliance for regulator
and builtin farm event recorder for Health arafety

compliance
Obelisk High Voltage Design & Build Solutions for Windfarms and Obelisk
associated Grid Connections including contestable HV Unit 13/30%,
substations. Northwest
Business Park
Ballycoolin
Dublin 15
http://www.obel
isk.com
Shamrock Reliable data recovery and delivery from remote sites. http://konastruc
Communications tures.com
t/a KONA They supply Met Masts, Wind Measurement Systems, Lidar,
Resource.

Assessments, Monitoring, Analysis and Reporting for our clie
involved in the Renewables Sector.

i
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