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ITC Is atechnology center specialized In

* Renewable Energies and Energy Efficiency

= Sustainable Water Technologies

= Algae Biotechnology

* Enviromental Analysis (pollution prevention)

= Computing & ICTs

* Bilomedical Engineering (customized implants)

= International Cooperation (above sectors;
.o ¥@  focus: West Africa)
. g - Innovation & Entrepreneurship
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ihe Canary Islands (Spain)

= 2.1 mill; inhakitants, 138fmill. teunsts/year (last ecenoemic growin)

" Energy dependence. on external reseUCeS

» Electricity’ generation fiem) fessil ftuels (o1l): low heat demand

" [Selated (Insulan) electrical systems

" [Lack off water reseurces, (extremely: low: rainfall)

" [asulary dimension:  strategic. need (e maximise the use of
ENAOUENOUS reseurces: (enerayrwater for seli=sufficiency)
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Additional Challenges (apply to:many islands worldwide)

" Biediversity: presenvation (fragile land&sea ecosystems)

» Climate: change

» Population density/arewii

= \Waste (removal, recycling, small scale biomass exploitation, etc.)

" Feed Autarky.

» Sustainalle teursm

= Sustainable: transpoert (land&sea)

= Difficulties; for: creation of new: and sustainable ecenemic Seciors
(poetentials blue ecenemy)

= Difficulties; for the massive: depleyment off Renewabhle Energies
(Weak/iselated grids, lack ofi space: for enerngy. infrastructure
placement, ete.)

" EIC.

Continentaliareas vs. Isiands
BaUlselutieons Vs, Sustaianle/Smart/Circular seltutiens
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The Canary Islands Water Resources

= Historically, the Canary Islands have suffered water scarcity associated to: low
rainfall, high permeability of soils, over-exploitation of aquifer resources

= Conventional solutions applied:

= Groundwater catchment by horizontal water
tunnels (“galerias”) and vertical wells

Rainwater catchment and storage
Construction and waterproofing of reservoirs
Efficient use of water
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Canary Islands (non conventional) water resources (1)

Desalinated freshwater — European reference

= The first European seawater desalination plant was installed in Lanzarote island
(1964)

= Currently, freshwater total demand is 200 hm3/year (more than 650,000 m3/day
Installed, approx. 2% world capacity)

= All desalination technologies installed (VC, MED, MSF, OIl, EDR, SOLAR STILLS.....)

430,000 m3/d 167 plants

150,000 m®/d 146 plants

66,000 m3/d 12 plants

H
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Canary Islands (non conventional) water resources (2)

Reclaimed wastewater

= Goal: to balance the hydric deficit of the islands and to promote a sustainable
management of natural resources

= 20 years experience in wastewater treatment and reuse
= Recent normative and management challenges

DEMAND

10.40 hm?ly

15.19 hmdly

H
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15 years experience in non-conventional low energy consumption
waste water treatment systems (< 2.000 inh.equiv.)

Gran Canaria

w.

Campus de Tafira

Temisas, Aguimes

llg

Santa Lucia W
5% Lomo Fregenal,
S Arenales

Presa de Las Ninas
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Canary Islands (non conventional) water resources (3)

& Desalination has narrowed the gap between %

—

4 water demand and production for more than 20
Sf= years, thanks to a cheap energy supply. {

But the age of “easy & cheap oil” is
coming to an end and the link water—
energy Is critical.

A promising option is desalination powered by renewable
energies (RE), which are abundant, clean and endless

resources. 0
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ihe Canary. Islands

" 3 GW installed pewer; apprex. 9000 GWh tetal ell consumption

" 15% of electricity’ consumed! i water: cycle

= Abundant Renewahle Enengy: RESOUICES:
Wind ~ 2000 h.eq./y; sun: ~ 2000 K\Wh/m#/y,

GOAIL 2506 PENELAtonIn 2016

= - Structure of internal fossil. e el
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ISEANDS

ISLANDS are NATURAL LABORATORIES for developing, testing and
demonstrating new technologies which will be implemented In
continental regions (Europe and ROW), in insular regions worldwide, as
well as in developing countries
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ISLANDS are the IDEAL PLATFORMS to showcase and transfer
adapted technologies to regions of developing and emerging countries
worldwide (and particularly of European neighbour regions)
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ihe Canary Islands: Ideal lest Beds

Islands: Natural Laboratories

Every island configurates one or several real
demonstrating new technologies, especially emerging ones.

laboratories for testing and
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Biggest islands

: 900.000 inhabitants; Smallest Islands <10.000 inhabitants
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SUSTAINABILITY Islands: Natural Laboratories

The Canary Islands are fully committed to the development and implementation
of Iinnovative energy, water and environmental protection technologies and
policies, providing sound proof of concepts for the whole Europe and RoW
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(Canary) Islands: STRATEGIC ELEMENTS FOR R&D AND

SirategiC Areds TECHNOLOGY COOPERATION WITH DEVELOPING COUNTRIES

SCIENCE & TECHNOLOGY FOR INTERNATIONAL COOPERATION

The Canary Islands have been carrying out succesful international cooperation
projects (especially with West Africa and South America) for many years,
developing and transferring adapted technology, for example in the energy, water,
agriculture, fishing and public health sectors
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!; CANARY ISLANDS - ENERGY
i . PARTNER FOR AFRICA

o

The Canary Islands Government is deploying n
technology parks specialized in adapting technologies

for the developing world. INSTITUTO TECNOLOGICO
DE CANARIAS




Capacities and outstanding projects (2) - WATER

Case 1. Off- grid wind farm coupled to 3 desalination systems (1998-2002)

o SDAWES project (Seawater Desalination with Autonomous Wind Energy
System), connection of 3 different desalination systems to an off-grid wind farm.

2x230 kW off-grid wind farm.

Synchronous machine (100 kW) & flywheel.
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Capacities and outstanding projects (3) - WATER

Case 2. Seawater - PV desalination unit (since 1999)

o Autonomous PV-RO system, designed to satisfy small water demands
(up to 1,000 inhabitants) isolated from the electric grid. DESSOL® is an ITC patent.

| |

RO unit - <3.5 kWh/ms. PV field \ ;

Also tested a battery-less &
PV-RO system '

Average operation 8 h/d (summer); 6 h/d (winter).

PROYECTOD
COFIMANCIADO POR
LA UNION ELIROPEA,

[ |
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Capacities and oustanding projects (4) - WATER

Case 3. Wind energy for high capacity desalination plant

o Grid-Wind-RO system, private initiatives

SWRO plant with energy recovery -

Irrigation <3.0 kWh/m3

INSTITUTO TECNOLOGICD e Cob
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We have carried out consulting and electrification/water desalination
projects using RENEWABLE ENERGIES, as well as training and
awareness activities in:

* Mauritania (since 1996)
* Morocco (since 1998)

* Tunisia

* Cape Verde
* Senegal
ECOWAS

1
" CANARY ISLANDS - ENERGY
PARTNER FOR AFRICA
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lechnoelegy transier examples: (1)

= Electrificationiofiisoelated communitiesswitiirwind/soelar-eneray.

= PDevelopment and mstallation: off smalll autenemoeus; desalination
plants; PoWerediby renewable energies

... TP e, V'

Cc COOPERACION
CANARIA

MINISTERIO
DE ASUNTOS

EXTERIORES ‘: '~‘ . «h
INSTITUTO TECNOLOGICO ;N Gobierno
DE CANARIAS de Canarias




lechnoelegy transier examples: (1)

= diseawater,desalination plants; NationaliParkeBanc d’Argum
Viauritania '

=/ brackish water: desalination| plants, powered by, solar. energy,
VIGTOCCO

MINISTERIO
DE ASUNTOS
EXTERIORES

v | MEDA Water
COOPERACION
A o
&*l,.g——.»

= Brackisfis water;, desalination: plant: powereds by, solar, energy;
unisia

= consultancyannural
“MICTOUENENAiGN*(RES
L [ 7 — hybridisystemsiand
Sl - E- 'y . mIcro/minigrids)i(Cape Verde
L= oo 'S a m  dnd/ECOWAS)
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http://climatigue.itccanarias.org

FR o8 R AT A

Cooperacion

Transfronteriza
Espata-Fronteras Exteriores

Socios en la Regién de Souss Massa Draa:
& Sa

Ropoinre
i Maroe

Minatére de TEnerge, des Mines, de 'Eau et ¢ 'Erviconnement
m Département de I'Environnement

REGIC

SaEss abAa Roysume du Maroc

Socios beneficiarios:

B
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ihe CLIMATIOUE project

o 72 years project lead by €, carried out by Canary Islands:
and Viereccan Institutions (Sous Massa Praa Region)

canarias
OBJETIVO de FROGRESD

Unién Europea

4 Cooperacion

Espafa-Fronteras Exterlores Observatoirs Changament Climatique Fondo Europeo de
Canerles - Sousa Massa Dréa Desarrollo Reglonal

§{ Transfronteriza QiMATlQU

« “New  approaches:
* Projections below the meso-scale (“regional™ Ievel)

« Monitoering: of. bird: migration: patterns (deviations) as

potential Climate Change indicator,

Biodiversidad Clima Desarrollo Sostenible Energia Especial Cambio Climatico Life +
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Regionalization improvements

ERA-Interim 2-metre Maximum Temperature in Celsius Degrees
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Dynamical Downscaling: CLIMATIQUE

Domains definition

#

©2012 Tele Atlas®
US Dept of State Geographer:
Data SIO, NOAA, U.S. Navy, NGA, GEBCO

© 2012 Google & G 8 Universidad f‘l\
- de La Laguna “u (]

canaras
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Cooperacion
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Sy

Unién Europea

Fondo Europeo de

Espafia-Fronteras Exteriores Observatorio Cambio Climatico
Desarrollo Regional

Canarias - Souss Massa Draa




WRF model configuration

N1

WRF 2-metre Maximum Temperature

Resolution 15 km
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Maximum Temperature 1995-2004 (° C)
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Projections: annual mean changes, 2090-2100
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Projections: seasonal changes, Precip., 2090-2100
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e Maximum and minimum temperatures increase:
e Upto 2.52C (2045-55) and up to 6 2C (2090-2100)
* The changes will be more important at elevated zones
* During summer, the changes will be more significant

* Precipitations decrease:
 Most import changes will occur at high altitude areas
* During winter, the changes will be more significant
 The largest changes appear for the period 2090-2100 and the
RCP8.5 scenario

* Winds:
* No significant changes during 2045-55 were appreciated
 For 2090-2100 decade and for the scenario RCP8.5, important
changes are observed at high altitude areas with an increase in the
East component
e At the south part of the domain, an increase in the NE component
is observed ULL | & GETA

canaras
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Cooperacion o Uni6n Europea

Transfronteriza LUIMATIQUE -

Espafia-Fronteras Exteriores Observatorio Cambio Climatico Fondo Europeo de
Desarrollo Regional

Canarias - Souss Massa Draa




ANEW. projecti(H2020): Vioving llewards

Adaptive Governmance in Complexitys Inferming
Nexus Security ™ (MAGIC)

Call H2020-WATER-2015; Topic: “Integrated approaches to
food security, low-carbon energy, sustainable water
management and climate change mitigation”

INSTITUTO TECNOLOGICO
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THE ISSUES OF THE CALL

= Increased understanding of how water management, food and
biodiversity policies are linked together and to climate and
sustainability goals.

" Reduction of the uncertainties about the opportunities and
limitations of low-carbon options, such as bioenergy
technologies and resource efficiency measures, in view of
relevant near-term policy initiatives.

= Contribution to future assessments, including those of the
IPCC, with multidisciplinary and integrated tools.



S mate THE STRUCTURE

Agriculture

CA

Supply Energy

External Constraints (Availability)

Water Food = Twente

{o

Requirements (Water, Food Energy)

= Wageningen, UAB

Technological m|TC
’qm? Innovation (E)
o
8 [

— u
é " JHI
© —
whd whd
2 s
S S = UiB
T °©
= = z 2
e i jom AWE S g
3 P F I I i s‘rﬁ'ﬁgzpi‘vugi;;[ _';:::tsm: :m r»__"mg/,muum
I= O =SorTWARE SRR & ke 241 =
_ - HARGE mmrummmr!:snssuncu
el smﬁ‘ﬁ'ﬁ"-

PARlllﬂ

" gg ] E BILLION NEW
B

Globa

International Regulations and markets






MTORY
TELLING

BLUE GROWTH IN
REGIONAL

T am
. - Europe in my region|city F¥y Gobierno
N September|October|November 2015 de Cananas
Organised by: Local partners:
) 2 ks +
SMART e o ::... - u LL CETEC\N\A ‘A) )
 SPECIALISATION o ¢ e Cluster Maritimo S SRy ﬁ Gobierno
= FLATEORM Comisién de Canarias DE GRAN CANARIA delslaguna  CENTRO TECNOLOGICO CIENCIAS MARINAS 15T TUTO TECNOLOGICO de Canarias

Europea



https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOC31riEtccCFcRXGgodqLIPVA&url=https://twitter.com/s3platform&ei=a2fUVaDWNMSvaajlvqAF&bvm=bv.99804247,d.d2s&psig=AFQjCNEdw_PR_MG5Yac_jhN07mkCA61_7A&ust=1440069840652194

3

Pilot projects (1) Gobierno

de Canarias

« Blue Economy

T A

/

‘m A

Algae Tec

— =
—

PN
o e

Algalimento S.L. (microalgae productic
incubated at ITC Pozo Izquierdo facilit

|
e 2
] t( Gobierno
de Canarias

INSTITUTO TECNOLOGICO
DE CANARIAS

| 1 EL DESARROLLO DE
Bl

z=f

7 .
‘3" IMPULSAMOS T (}

Support to Biotech start-ups

Europe in my region|city @ ‘ﬂ%s
o September|October|[November 2015 _ Py ssmw

PLATFOR



https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOC31riEtccCFcRXGgodqLIPVA&url=https://twitter.com/s3platform&ei=a2fUVaDWNMSvaajlvqAF&bvm=bv.99804247,d.d2s&psig=AFQjCNEdw_PR_MG5Yac_jhN07mkCA61_7A&ust=1440069840652194

Gobierno
de Canarias

Pilot projects (2)
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Monitoring of discharges / Risk prevention Venturi (desalination plants *) Brine Diffuser
(International Patent)

Arinaga (Gran Canaria)
Multimegawatt Wind Test
Platform):

First spanish off-shore
wind turbine
tested/certified 2014/2015

—_ Europe in my region|city C . - ‘
L September|October|November 2015 ) Hiitn e

Commission
—


https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOC31riEtccCFcRXGgodqLIPVA&url=https://twitter.com/s3platform&ei=a2fUVaDWNMSvaajlvqAF&bvm=bv.99804247,d.d2s&psig=AFQjCNEdw_PR_MG5Yac_jhN07mkCA61_7A&ust=1440069840652194

GOAL: 100 % Renewable Energy: Supply.
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lechnical Selutions (1) HV/VIV: Pumped Hydro (Where poessible)

v

Upper Reservoir

Hydro Power Station

Lower , \P

Reservoir Wind Farm

2
P ' -
Cont& /mplng Station

Desalination Plant
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lechnical Selutiens (1)

= H\//IVIN/:
=Subsea electricall intercoennections

ENLACE GRAN CANARIA - FUERTEVENTURA
ALTERNATIVAS

glte Grande

<* Buenavista
#{llomo Apalinario

[ Espacios Protegidos (LIC, ZEPA, ENP)
Habitats no prioritarios
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lechnical Soelutiens: (Iil)

= VIRV
* Distributed Generation, esp.:
= Mini= & Micregrds withrRigh renewanie: enengy: penetration;, Incl
energy: sterage; management ofi crtical leads, (e.g. seawaler;
desalination) andl electrical molility,

INSTITUTO TECNOLOGICO % Gobierno
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DEMAND MANAGEMENT: water desalination

15% of energy production goes to water
desalination and water distribution.

Use of desalinated water
Residential & touristic 374,000 m3/day 153 plants

Agriculture 146,000 m3/day 100 plants

Energy consumption for water desalination:
1Kgr fuel/ m® of desalinated water.

- For 522.000 m®/day
- Import 150.000 Ton fuel /year.




DEMAND MANAGEMENT: Electric cars

30% of oil consumed in the internal
market goes to the road transport
sector. .

Peak shaving: More than 1 million vehicles could charge at valley
hours of the electric demand curve

40,000 \
38.000 =

34.000 — 1=V \
32.000 h\_ % T T
30.000 ‘ I T | ' l\ﬁ

28.000

26.000

24.000

22,000 ‘ﬁh
0 2 4 [ 8 12 14 1a 18 20 22 o 2 . Sy
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Maximizing PV/RES Penetration iniisiands

= (Governance * " Operation

8, Smiegov

Multilevel Governance

SUSTAINABLE ENERGY ACTIONS FOR ISLANDS

Enhancing Effective Implementation of Sustainable Energy Action Plans s % .
in European islands through Reinforcement of Smart Multilevel Governance N *
" bI . I d * 5 * )
WW\W.SusStalnanleisianas.eu
WWW.Smilegov.eu

= Distributed Generation (Mlcrogrlds)

" | a Graciosa
" LOS
= \\/est Africa

SISTEMA ELECTRICO CANARIO

Instalaciones en servicio 3 | de enero del 2007 y en construccion o programadis

. o L B
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SINGULAR Project (FP7)

R&D: effects of large-scale integration of renewable energy
sources (RES) and demand side management (DSM) on the
planning and operation of insular (non-interconnected) grids.

Emerging issues: grid-connected RES, large scale distributed
generation (DG), informed or active consumers with real-time
pricing, energy efficiency, demand response, energy storage,
forecasting: Towards a Smart and Sustainable Grid!

Financed by EC FP7: 5,5 M€ (Dec. 2012- Dec. 2015)
Pilot sites for testing and validation:

* S. Miguel Island, Azores — Portugal
* La Graciosa, Canary Islands — Spain

* El Hierro, Canary Islands - Spain

* Island of Pantelleria — Italy
* Crete Island — Greece
* Great Island of Brailla — Romania

Objectives:
> Reduce CoE

»  Communicate to the Operator the status
of the EES and forecast of the energy flow

»  Receive emergency orders from the Grid
Operator

»  Ensure that the energy flow at the PCC is
within the forecasted limits

[l
Weedd Power NN

frequency

Consumption (MW)

. ™ T
Tirse bevizon howrd

Probabilistic Forecast ( Q10 - Q90)

—Measured Consumption

~=Deterministic Forecast (24 hours-ahead)

Time (Hours)

MG2S0: Power/Energy flow through PCC
(probability)

MG2SO: RT Energy storage status and Forecast
(probahility)

SO2MG: total disc/only GEN+STG ...

otal

dispersed
PV
generation

Point/of
Common
Utility Coupling

|

SINGULAR

Smart and Sustainable Insular Electricity
Grids Under Large-Scale Renewable Integration

Day-ahead and RT
Price signals

Total

dispersed
wind

eneration

Insular
Electric ’
Networ
k I
-

Micro-grid
Seen as
aggregated
load from
utility/grid
operator point
of view

. t
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TILOS Project (H2020)

INDUSTRIAL PARTNERS

EUNICE Laboratories SA (EL)

FIAMM Energy 5torage Solutions SRL (IT)
Open Energl (UK)

SMA Solar Technology AG (DE)

Younicos AG (DE)

ISLAND GRID OPERATORS
Hellenic Electricity Distribution Metwork Operator S.A. (EL)
Schleswig-Holstein Netz AG (DE)

RESEARCH / ACADEMIC PARTNERS

Commissariat a I' Energie Atomigue et aux Energies Alternatives (FR)
Instituto Tecnolégico de Canarias S.A. (ES)

Kungliga Technica Hogskolan (5E)

Rheinisch-Westfaelische Technische Hochschule Aachen (DE)
Technological Educational Institute of Piraeus (EL)

Universite de Corse (FR)

University of East Anglia - Business School (UK)

NGOs
WWF World Wide Fund for Nature - Greece (EL)

[ Natonal Interconnection,
Centratzed RES Ee'um Infernational interconnection, |
& VRB / Li-ion Battenses |l Distributed RES

& Vanous Storage Means

Mainland
Interconnections

=l

New knowledge
(cstnbuted RES
Now knowlfedge on & storage)
storage integration &
busINess models

Simulatod RES-Domand
& Na-S/ Lidon Batteries

Now knowiodge on
storage integration &
Dusingss models

Tilos [ | JrLa Craciosa
isiand interconnection.

Distnbuted RES %

& Lidon Battenes -

Istand Inferconnecton.
Contralizod RES
& NaN/CJ; Battenes

Transfor of system
oxpenence on dfferent
battenes’ perfornance

Island
— Interconnections

Now knowledge
{woak isfand gnds

& storage)

Mimaey RES Somplus
Battery Storage
Wind (~300kW) (NaNICl; ~ 2MWh)
& PV (~7T00KW)

Energy Expont
(Cuarantood & Stochaste)
Ancillary Services

(Gnid batancing | frequency control)

MACROGRID

Energy Imports
(Energy doficts)

.ﬁ
Backup Dioxal

-

-

Smart Metering
Het Water S1arage & DSM Dovices

-
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EXISting EXpertise/Capacities (Energy. & \Water)

" Energetic optimization ofithe Water; Cycle

m\\ater-desalination andftreatment/reuse technologies,; powered by Renewable
Energies; (+ experience in Africa)

= \\ater. guality (focus: coastal waters)

" Designiofimnnoyvative & sustarmnable energy generation systems, (microgrids, hyonrid
Sysiens; elc.)

" PDynamic grid stability/studies; (Using advanced software)
" Reversible pumpedinydre pewer systems;andidesign ofienergy;storage solutions

" ntegration ofiRenewable Energies in eleciriCy grids; design ofipower: elecironics
devices

" Energy/ Planning|strategies (focus:insular systems; & remote areas)
" Jest ofiRESIsystem | components: (both electricall(focuss PV)iand thermal (solar

neaters)r modeling ofithermalloadsiinburldings;using advanced soeftware;
pioclimatic design efiburldings .

INSTITUTO TECNOLOGICO
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X : . - ASI FUNCIONA LA CENTRAL DE EL HIERRO NN Rt - >
1ergia | El Hierro, primera isla del mundo abastecida exclusivamente con energias limpi =3 ‘, 5 . Energie :etsionessayait...[ ¢l
- — . UNPROYECTO REVOLUCIONARIO . 8 '

/ ’ ™ .
Central hidroedlica de El Hlerro 'l g R 8.9 ~; El H
La primera Ik bastecida 3l 100% por eegRs haglas - ‘;nmm‘:‘ .-J-‘;'e.w:.“..:’:.;"z‘"“":.‘?",.. 3 d lerro,

® Ly orte £ Los lcdcos medarr ot s n audns B cantal horefac rid | e ste X
oo 3t e 6000 adladx dedéndl y % owtrs B amizbads 1700 trdhdis A o &b 02 2 - ,A &m‘n‘t
NFWATF F ENFRGY F T R F S F R N F T F S B S : 2 = wrclsawiIMI
CVWAL c NER vV REO \ N C - C . ! : 4‘;'\‘- : .
< #E8 TTRY R ‘
3o ) B < : A
3 ,..’_ L Y 'l' — :
v 2 o A ey

AR ; EL HIERRO BIOSPHERE RESERVE Y T d l
""@A\*"xi The first 100% Renewable Energy Island ' i ans levent

(30% " MPETU DEL VIENTO

l“"‘ﬂ' L2 tont & cmanh

e ' Ejemplo sostenible mundial

o pracudyrla dmand

Dels .
har de chetacrixd dela b Lacke:

Gorona del V lento ahormm 40.000 o La central hidroedlica Gorona del Viento se inaugurd ayer, después de tres

e ¢ p &
bamles de petroleo cada anoa El Hierro = o - decads de trabajo, para autoabastecer dge energia eléctrica atodalalsla
La central hidroedlica recortara 81,45 millones de euros de gasto energético en los QE-} el ¢ . B D2occ calics .
proximos veinte afos - El proyecto supera satisfactoriamente las pruebas en frio s

fhe paradigms o U VISION:
fa Gracieosa & ElTHiernrno

2 Graciosa Island

_“g i

sk 1"'"‘."

£
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La Graciosa 100% RES

v L.a Graciesa:
650 Inhabitants

o
ﬂ 0.7 MW, peak
L3 O 2 GWh/y demand

~Google

3. S

Smart Microgrid with high RES penetration, energy storage (incl.
desalination) and electric venicles fleet

INSTITUTO TECNOLOGICO % Gobierno
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» Electric power supply through a submarine cable

Cable capacity = 1.030 kW
Max electric demand = 668 kW
Electric consumption 1,6 GWh/year

Diesel genset for emergencies

» Water supply through a submarine water pipe

» High wind and solar resources

3. Smilegov

Multilevel Governance

Wind speed = 5,7 m/s

Solar radiation = 4,9 kWh/m?-d

24/06/2015, Brussels

La Graciosa
Permanent residents 658
Residents coming on 200

weekends

Residents coming in summer 600

Touristic beds 400
Houses
Electric consumption 1,6 GWh/y

Energy for Water consumption | 175.200
kWh/y

 La Graciosa: The perfect
object to illustrate one of the
pillars of the new energy
paradigm: distributed
generation / RES micro-mini
grids

Final Conference




Microgrid in La Graciosa Island

e Technical works on-going (coordination between ENDESA and ITC with
the Insular Authority)

SR ‘: ‘ N"ﬂoenamemo Zona reserva minieolica 5 X 10 kW

VT RN L adrgeten® \ (15 a 20 m de altura)
9 3 - . b
: ’ > "\ :
- 39 A

Zona reservada planta fotovoltaica: {5

mmm— “3okWapox — .

smartmetering
IS more

more intelligent
more flexible
more efficient

more endesa

Plantas fdtovonélcas distribuidas
sobre cubiertas de las viviendas: 200"
kW aprox . »

~ S, 7 e e
- N T )
- : A

| Solané_r,rrﬁcasr)%’ngipsa\ &
\ Aprox-800m2 «- & o wt AL

| s DN I, 2

B NP : v -
: ks s 9
]
. w1
| 14

At

}" Sm”egov 24/06/2015, Brussels Final Conference

Multilevel Governance



Microgrid in La Graciosa Island

/" | LaNZAROTE
P )

Ar ity [/

* I|nsular authority is investing in:

PEMRL

* |nstallation of PV systems

MT
| LA GRACIOSA |

* Installation of charging station for electric vehicles

together to raise funds for:
 |Installation of batteries

* Finalisation of technical studies to maximize RES penetration

.}" Sm”egov 24/06/2015, Brussels Final Conference

Multilevel Governance
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SMART METERS (already installed) + electric vehicles (planning phase)

smartmetering
e | is morey

= uaml more intelligent §®
*\?@w é}@;mﬁm more flexible 3

R more efficient

more endesa |

-Q-
Em

[ g '
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ElHierro: first 100% RES Island

278 km?

10.500 inhabitants
[/ MW peak

40 GWh/y demand
(Diesel)

_ amn
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EL HIERRO

Sustainible Development Plan (1997
Biosphere Reserve Declaration (2000




BIOSPHERE RESERVE — UNESCO - JANUARY 2.000

) .
‘—‘(r;’ Sustainable Development Program
Mas
= \Var SDP
I
Mirador de La Pera RED DE CENTR(
CE Manrigue :

y ) : - S O 2 A e
_ e ST e El Alfar
Poblado de Guinea Y T 8 A A

G Lodag - tws T . artesania
Lagartario S . e

Finca modelo de
agroturismo

Pozo de la Sq

Balneano Sabinosa

Frontera
t La cultura del vino
~

Faro de Orchilla
Centro de Interpretacion
y Congresos




4 Arquitecture
- Tourism
- Agriculture
Employment
Fisheries
Energy
Walter
Culture
Updated 2006 4 Transportation
_ Comercialization
5 » Wastes
. Livestock

Industry
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\

1.- People as the Main Target

" 2.- Clean Production and Technologies

3.- Systems Design

4.- Creating Cycles

5.- Economical System / Local Economy

6.- Social Development and Citizens Participation
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Organic Agriculture
Waste Recycling
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rro UNESCO Biosphere Reserve
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* Design and construction of a Wind-
Pumped Hydro Power Station
* |Installation of solar collectors & PV

systems

* Evaluation of biomass exploitation
possibilities

°* Transport. Sustainable Mobility

° Environmental Education




Gorona del Viento
El Hierro S.A.

Gobiemo
EL ] t( de Canarias

uneICO endesa INSTITUTO TECNOLOGICO

Instituto para la = >
IDAV Diversificacién y -
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i

erro: 100% RES Island In operation since 2014

Lower Reservoir u | i
Pumping O\t 4
Station
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Wind-Elydre PGWEer Station

Wind Farm
Hydroelectric Substation
Pumping Station

Upper Reservoir

_Lower Reservolr
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Gorona del Viento
El Hierro S.A,
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Conductions

1 m./diam.
0,8 m./diam.
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Lower Reservoir

Gorona del Viento
El Hierro S.A,
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Edificio Central:
Subestacion

Hidroeolica y
Sala de Bombas
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Five E-70
energy-self-sufficient El Hierro

ENERCON WIND TURBINES WORK IN COMBINATION WITH A
PUMPED STORAGE SYSTEM. THE PROJECT MAKES POWER GENERATION ON EL HIERRO
COMPLETELY INDEPENDENT OF FOSSIL FUELS

ehcircal snegy Wil Do pro fuced

stitvaFambosus gasks Y poser (vadictia e, The Qs 16 Spanesh Ussarnmere ongd e Lytopsan Unon. The ¢ et

o Laracy bisrcds posr ity WS Selsid an the vl roadt (e the and s Man sattlan sy

W Gre DANdre pargend

vlserte ENLIRCIN sapplied Ihe wind energy carserters ard




GRAN CANARIA

H Cablido reorea en 30D o
yadmiento de Risco

Caldg en Arienara

ARNEOLDGK.H““ID-E]W
de Rizco Caide Sone Y2 usa reproduccitn virhcl on
30 en 700 millones de puntos, recreacife de una
defisicién tan 22 que permitirG realirar ura co-
pla ot Es o gue of Coblido quiere hocor, oo
réipiica de L2 cuova mimoeo 6 &2 muds espoctacutar.

Inauguracion de Gorona del Viento. La Isla del Meridiano comienza a producir energia 100% renovable
» El arranque del parque edlico marca el punto de partida para el autoabastecimiento energético y de agua

EL HIERRO
ENCIENDE LA
LUZ LIMPIA

& avanque ayer de L Central HI-
droadlica de &l Hierro comnvierts 2
ka2 1sla y 2 Camarias en referente
mundial en energias renovables.
Su inaugaracion, en modio del de-
bate de las prospecciones petroli-
foras que ol Estado ha autortzado
frente 2 Lanzarote y Fuertoventy-
ra, 52 aprovecho para pedir mma
Canarias werde y azul, no negras.

R R. /W veree (Fo Hessg)

Iete minutes tardaron ayer

on ochar a andar los cinoo do-
rogeneradores ded parque edlico
de Ia Central Hidroadica & Kl
Higrro A Ias 1040 de la mafana
¢ Iniclala o proceso con b call
braciin de las aspas sogin b dl-

wrsrifin v wnlonitnd Anl slrmee

oun enargla 10X Umpa y pam
domostrar quo slas energlas -
novables y la demanda son gos-
tooaticss, djo Alpidio Armas
no sin recondar que la Isla tene
ahi +da lrve dol modelo de tran-
sicion coergfticas que sdard a
otros wrriiorios del mundos.
Paulino iivero, por su park,
no desaprovechd La ocasién parm
IncS2ir en que «Camarias quikre
un faturo verde v axul, pero mun-
@ negroe, en dam alesion al po-
trileo gue al Goblerno de In Na.
c10n ha mxortzado a buscar fron.
0 a2 Larmmarote y Fuerioveniura,
al.os combustibles fosties son al
pasados, dijo al tiempo gue ro-
cordd que «frenda a Jos que alqul
Ian el mar a quiencs no guieren

2 Samarine setumne nnsnbens

El Hierro prescinde del petroleo

Una nueva central hidroedlica suministrara toda la energia que necesitan j
sus 10.000 habitantes ® Se espera que todos los coches sean eléctricos en 2020

intormitoats on

Inauguracion de Gorona del Viento. El evento reunio en El Hierro a mas de 200 personas » Media docena de
invitados portaba pegatinas en contra del petroleo Una capsula del tiempo recordara el arranque de la central

ENERGIAS RENOVABLES PUESTA EN MARCHA DE LA CENTRAL HIDROEOLICA HERRENA

Gorona delViento ahorra ala atmosfera

18.700 toneladas anuales de CO2

La central hidroedlica pone sobre el Hierro el foco mundial en energias

limpias ® Paulino Rivero v Hernandez Bento ajustan cuentas por el crudo

con mnmvables enCana-
rias e mucho rmos barat que 1a

&l ahorrn s de 6000 tnneladss Al
aa ¥ levadoa moneds corrients,
&l snmmmienin sdde ] 45 mi-
Danes de eurce &n los s
veinie 2t Dicha jesti a1k ]
abr porlo quen! o Estadn, mlos
sacis de Gomna -Cahilda kerre.-
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ACTO SENCILLO
QUE PASARA A
LA HISTORIA

Dos escenarios para mas

de 200 iwitados
B ach de nauguracion dela
Contrd Hidroolic ade El Heno
U LGy on A4 escnrios of
mgue ofico y of mrador dela
R, deatado por Cécr Mand
Qe Sehabitron vrlsgu
QU para M hdar 3 ok s &
00 ivadsd ovanta

& himno dol Cabildg, de

Benito Cabrera, amenize
T on o parqueedico, Fua
o on s grodmidndes & Vi
varda, como én of mrate &e 2
R, o evento eslve amenin
@ por o himno dof Cbldode E)
Howo, compuestd por of timgls




Instituto Tecnologico de Canarias

gpiernavieja@itccanarias.org
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1 CONFERENCE ON SUSTAINABLE
DEVELOFMENT OF ENERGY, WATER AND
ENVIRONMENT S5YSTEMS
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