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Moderador
Notas de la presentación
La sesión de apertura del Congreso tuvo lugar el lunes 26 de junio a las 09:00 horas a.m., con la Catedrática de Universidad Ana María Blanco Marigorta (ULPGC), Chair del congreso y maestra de ceremonia. La mesa de apertura estuvo presidida por el Ilustrísimo Sr. Antonio Morales, presidente del Cabildo de Gran Canaria, acompañado por D. Lluis Serra, el Rector Magnífico de la Universidad de Las Palmas de Gran Canaria, D. Carlos Andrés Navarro, director de la Agencia Canaria para la Investigación Innovación y Sociedad de la información, D. Gonzalo Piernavieja, director del Instituto Tecnológico de Canarias y el Dr. D. Antonio Valero Capilla, Catedrático en el Departamento de Ingeniería Mecánica, Área de Máquinas y Motores Térmicos de la Escuela de Ingeniería y Arquitectura de la Universidad de Zaragoza.

 
El acto de apertura tuvo un gran acogimiento por parte de los asistentes (Imagen 10) y diversos medios de comunicación (11 medios digitales, 2 medios de prensa y 6 medios de radio) el evento. Ver Anexo 
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Hipotesis de partida
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Problema

Coste Contaminacion

La desalacion es un consumo constante e
Intensivo de Energia
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Hipotesis de partida

Se puede incrementar la flexibilidad de
operacion de una planta desalinizadora.
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Hipotesis validada con nueva idea de prototipo de planta basado en IA
completamente flexible

. Latitude north: 27°49'4"
Longitude west: 15°25'27"

@ Pumping center. @ Product water reservoir. @ Anemometer and wind vane. @ Desalination plant house.
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Hipotesis validada con nueva idea de prototipo de planta basado en IA
completamente flexible

SWRO desalination plant.

g —

Converter

15 kW wind turbine. Inverter
(Synchronous type generator)
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Hipotesis validada con nueva idea de prototipo de planta basado en IA

completamente flexible
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...the authors were able the combine the ANN and the
engineering to a level that deserve publication as one of the first
steps towards optimal operation of membrane systems. For this
they deserve a real applause.
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Convocatoria 2022 - «Proyectos de Generacién de Conocimiento»

= * GOBIERNO  MINISTERIO AGENCIA Formato Memoria Cientifico-Técnica Proyectos Individuales
=% DEESPANA  DE CIENCIA ESTATAL DE

&> E INNOVACION INVESTIGACION

TITULO DEL PROYECTO (ACRONIMO): Gestién inteligente de un volante de inercia para su integracién

en sistema aislado de desalacion accionado con energia edlica (INERTIA).
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2. A inierreg m

Cuestion a resolver

¢, Se puede incrementar el uso de
Energias Renovables en todo un sistema

energético al flexibilizar la desalacion?
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Método
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RQ“EWable

pSmart Energ), Syse

€ 76

Henrik Lund

Henrik Lund
Sustainable Energy Planning Research Group

Universidad de Aalborg (Dinamarca)

- Smart Energy Systems
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cSmart Energy System?

Los sectores de un sistema Sin embargo si estos se integrany
en_ergetlco Se consideran colaboran entre si, se optienen mejores
independientemente soluciones
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cSmart Energy System?
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cSmart Energy System?
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cSmart Energy System?
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INPUTS SEARCH PROCEDURE
VALIDATED REFERENCE SCENARIO ALTERNATIVE SCENAR[SE

Energy [N The MATLAB Toolbox
for EnergyPLAN

OUTPUTS

OPTIMAL SCENARIOS DEFINED BY:

co2 RES share
emissions of PES

Advanced energy

system analysis
computer model

UNALTERED VARIABLES -

1. DEMANDS
a, Electricity demand
bh. Freshwater demand

(V121300 QETEIT S ALTERABLE variasies -
1. DEMANDS 4

c. Others a. Electricity demand

b. Freshwater demand Total
2. COSTS c. Others Total annual oil

4. Fixed pperating costs annual 1

b. Variable operating costs 2. COSTS contribution

c. Investment a. Fixed operation costs PES to PES

d. Interest rate _D b. m eungeraﬂon costs

e. CO2 emission costs Lalil

f. Fuel prices d. Interest rate I'lourlv import/export
2. CO2 emission costs H H

g. Others e S import intersection
d:Others (fossil) valve

3. HOURLY DISTRIBUTIONS
a. Electricity demand
b. Wind gen. profile
€. PV gen. profile
d. Fresh water demand

3. HOURLY DISTRIBUTIONS
a. Electricity demand
b. Wind gen. profile
c. PV gen. profile
d. Fresh water demand
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. z:;:ble O annual
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WATER infrastructure

RES configuration

Wind power (
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cSmart Energy System?

RenEWable

. Gas Electricity
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SMART
ENERGY-WATER
ISLAND!

(&)

S

SELECTING THE BEST
COMPROMISE ENERGY-WATER
INFRASTRUCTURE USING A

PARETO-BASED MULTI-OBJECTIVE

OPTIMAL CRITERIA - The results
obtained in the exhaustive search
performed in step 4 allow the selection
of alternative infrastructures attending

to different criteria (minimum CQO2
emissions, minimum costs, maximum
RES share of PES, etc.). A Pareto-based
multi-objective optimal criteria is applied.

@ 4.

GENERAL METHOD

START 1. IDENTIFYING RESOURCES AND

I DEMANDS - Energy-Water resources

and demands are identified on the island
using official records.

MODELLING REFERENCE
SCENARIO - A known

. reference scenario is modelled

' using the EnergyPLAN tool.

Data obtained from EnergyPLAN and
official real data are cross-crecked

to validate the results obtained from
the model.

/

GENERATING THE POPULATION OF FEASIBLE
ENERGY-WATER SYSTEMS USING AN EXHAUSTIVE
SEARCH - An exhaustive search of water infrastructures

and optimal renewable configurations is made to generate a set
of optimal energy-water feasible solutions to be analysed in the
following step..

VALIDATING REFERENCE SCENARIO -
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Smart Energy System para incrementar la
participacion de renovables en el sector de |a
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Aplicacion a la isla de Lanzarote
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Resultados
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PES distribution and CO, emissions

for the Pareto-optimal configurations and the reference scenario
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Conclusiones

El concepto Smart Energy System
permite incrementar la participacion
de renovables en todo el sistema energético de
unaisla flexibilizando la desalacion

La solucion mas apropiada

—en términos de maximizar la contribucion de
renovables y reducir las emisiones de CO2, el
uso de combustibles y los costes anuales—

es un punto de equilibrio
—— basado en el concepto de
eficiencia de Pareto

."<>
-

YUY El almacenamiento de agua como

sistema de almacenamiento energético
(cada m3 de agua almacenado supone 3.5 kWh de

energia) €S esencial para este proposito



Energy Conversion and Management 235 (2021) 113982

Contents lists available at ScienceDirect

Energy Conversion and Management

journal hamepage: www.elsevier.com/locate/enconman

Large-scale optimal integration of wind and solar photovoltaic power in
water-energy systems on islands

Pedro Cabrera® , José Antonio Carta®, Henrik Lund®, Jakob Zinck Thellufsen”

* Dep af i ineering, University of Las Palmas de Gran Canaria, Campus de Tafina s./n, 25017 Las Palmas de Gran Canaria, Canary Islands, Spain
N Department of Planning, Aalborg University, Rendsburggade 14, Denmark

ARTICLEINFO ABSTRACT

Keywords: This paper presents a new method based on the Smart Energy System conecept to link the water infrastructure and
Renewable energy integration on islands the energy syctem of an island. The principal aim of thiz study iz to determine whether thiz new method can
Energy-water planning increase the contribution of renewables (wind power and photoveltaic) to the primary energy supply of the

Pareto multi-objective optimization
Energy-water synergies
Smart energy-water system approach

izland. The method conziders water production and treatment systemes az flexible loads and explores a wide range
of possible water supply infrastructures and PV /wind power combinations in the search for an optimal energy-
water configuration. The final optimal solution iz based on a balance betwesn energy fuel needs and energy
excesses, COp emissions, oil consumption, minimization of total annual costs and maximization of the renewable
contribution. The propozed method inereased the eontribution of renewables from 5.14% to 24.6%. This cor-
responds to, on average, over 35% of the hourly electricity demand throughout 2018 being covered by re-
newables, against the current 6.6%. The study reveals that wind technology integration iz of fundamental
importance for renewable exploitation in insular water-energy systems, with wind energy contributing more than
70% of the renewable participation in thiz case study.
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