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- UE: 2030 Framework for Climate and
Energy

Agreed headline targets

-20 % 20% 20 % Energy 10 %
2020 Greenhouse Renewable Efficiency Interconnection
Gas Emissions Energy <
~

hl

> 30% / 15 %
Energy Interconnection

\1 Efficiency /

2030
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2020, having in mind an
EU level of 30%

New governance system + indicators
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- Political Context

| Energy Union

» Energy security, solidarity and trust

» Afully integrated internal energy market

> Energy efficiency first e i Towards an §
» Transition to a low-carbon society energy Energy Union

» An Energy Union for Research, —

Innovation and Competiveness
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- Political Context

Paris Agreement
"Holding the increase in the global
average temperature to well below
2°C above pre-industrial levels and
pursuing efforts to limit the
temperature increase to 1.5°C
above pre-industrial levels"

"Accelerating, encouraging and

- enabling innovation is critical for an

COP21- CMP11 effective, long-term global response
PARIS 2015 to climate change and promoting
UN CLIMATE CHANGE CONFERENCE economic growth and sustainable

development.”

&

MISSION INNOVATION

Accelerating the Clean Energy Revolution

http://mission-innovation.net/

http://unfccc.int/paris agreement/items/9485.php
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Political Context

"Clean Energy for all Europeans”

» Putting energy efficiency first

» Demonstrating global leadership in
renewables

» Delivering a fair deal for consumers

https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-
consumer-centred-clean-energy-transition
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! Political Context

* Mission
Innovation EU's gllobal
. r
e EU-Africa el

cooperation -

> EUR 2.2 billion in H2020 (2018-2020) on:
* Decarbonising EU building stock by

"Accelerating . 3050 hen eadershis i
Clean Energy Funding Energy trengthening EU leadership in
Policy Signals ) Science and renewables
Innovation" Technology  Affordable and Integrated energy
(COM(2016)763) storage
 Subsidies * E-mobility and more integrated
e Innovation- urban transport systems
principle European Innovation Council
* Public
Procurement Financial
* Standards Instruments

* InnovFin EDP
* EFSI

Industrial
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. Political Context

1+2. Improving performance and

Overall objective: Accelerating the development and deployment of
low-carbon technologies through cooperation among EU countries,
companies, research institutions, and the EU itself, based on common
priorities and targets.

*SET-Plan
Communication
2015

eDeclaration of
Intents

reducing cost of renewable energy (Action 1, 2)

Smart solutions for consumers

Smart Resilience and Secure Energy System
eTemporary

Energy Efficiency in Buildings Working Groups

Energy Efficiency in Industry

Batteries and e-Mobility

Execution of

Renewable Fuels and Bioenergy IPs

Carbon Capture Utilisation and Storage

Nuclear Safety

https://setis.ec.europa.eu/low-carbon-energy-technologies
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N e
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Initiative for Global Leadership in Solar
Thermal Electricity (CSP/STE)

Agreed Strategic Targets in Solar Thermal Electricity

1. Short-term: > 40% cost reduction by 2020 (from 2013)
translating into

e Supply price* < 10 c€/kWh for a radiation of 2050
kWh/m2/year (conditions in Southern Europe)

2. Longer-term: develop the next generation of CSP/STE
technology

* New cycles (including supercritical ones) with a first
demonstrator by 2020, with the aim to achieve additional
cost reductions and opening new business opportunities.

* The supply price is meant to be the targeted price within Power Purchase
Agreements (PPA) with a duration of 25 years
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Contexto Politico y Regulatorio
Energia en H2020

WP 2018-2020*

Resultados
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- Societal Challenge 3 - Secure, clean and
efficient energy

Energy Challenge
Calls for proposals 347 M€

LC-SC3-2018-2019-2020

V

—_— Energy efficiency

f

\" — Global leadership in renewables

—_— Smart and clean energy for consumers

Financial contribution to other calls
for proposals

—_— Smart citizen-centred energy system

—_— Smart Cities and Communities

Enabling near-zero CO2 emissions from fossil fuel power

 —
plants and carbon intensive industries
—_— Joint Actions
Cross-cutting issues
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. Societal Challenge 3 - Secure, clean and
- efficient energy

Calls for proposals
LC-SC3-2018-2019-2020

Smart and S
Global citizen- Cross-

Ener I iti -
gy leadership in JEE I By centred |SmartCitiesand cutting

efficiency renewables for Communities :
ener
consumers 8y issues

system

* Budget figures for 2018-2019 only (2020 to be confirmed at a later stage)
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. Calls for proposals LC-SC3-2018-2019-2020

o ——

— Energy efficiency

— Smart and clean energy for consumers
— Smart citizen-centred energy system
— Smart Cities and Communities

— Enabling near-zero CO2 emissions from fossil fuel power plants and

carbon intensive industries
— Joint Actions

— Cross-cutting issues
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Next renewable
energy solutions

Renewable energy
solutions at consumer
scale

Renewable energy
solutions for energy
system
implementation

Renewable fuels for

RES-2

Energy generation at
building scale
RES-4, RES-5, RES-6

Reduce costs of key
technologies for
renewable energy
conversion

RES-11, RES-12, RES-13

Drop-in fuel solutions
for fossil-fuel

==
" Global leadership in renewables

RES-1

Renewable energy
solutions at district level
and for industrial
processes

RES-7, RES-8

Optimize processes and
manufacturing
RES-14, RES-15

Provide flexibility to the
energy system RES-16,
RES-17

Upscaling renewable
fuels production

RES-3

RES-9, RES-10

RES-18, RES-19,
RES-20

RES-25, RES-26,

transport substitution RES-27
RES-21, RES-22 RES-23 RES-24
Market Uptake
P RES-28 RES-28 RES-28
Support
£ %y Division S S Cz:;;:op;gael
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Solar energy (PV, CSP)

Wind energy

Ocean energy

Biofuels / alternative fuels

Geothermal energy

Heating / cooling, CHP

Hydro energy

Virtual Power Plant

2 "+ Division

*+ .+ Programas de la UE

Technology area Research activities (RIA) Innovation activities (1A)

RES-1-2019, RES-2-2018, RES-4-
2018, RES-7-2019, RES-11-2018,
RES-14-2019

RES-1-2019, RES-4-2018, RES-11-
2018

RES-1-2019, RES-11-2018, RES-
14-2019

RES-1-2019, RES-2-2018, RES-16-
2019, RES-21-2018, RES-23-2019

RES-1-2019, RES-4-2018, RES-11-
2018, RES-14-2019

RES-1-2019, RES-4-2018, RES-11-
2018

RES-1-2019, RES-11-2018, RES-
16-2019,

RES-16-2019

17

RES-6-2018, RES-8-2019, RES-13-
2018, RES-15-2019, RES-17-2019

RES-13-2018

RES-17-2019, RES-22-2018, RES-
24-2019

RES-8-2019, RES-13-2018

RES-5-2018, RES-8-2019, RES-12-
2018

RES-17-2019

* Topics for 2018 in black font; for 2019 in purple font; topics for 2020 not included (added as of mid-2018)
*  Market-uptake activities (CSA, RES-28) cover all areas
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B Next renewable energy solutions 4

* Bring technologies that form be the backbone of the
energy system in 2050 to TRL 3 to 4

® Recommended EU contribution per project: EUR 2-5
million
e Indicative topic budget: EUR 20 million, RIA

e Accelerate technology development for Photovoltaic
windows and bionic leaf from TRL3 to at least TRL5

N e Stage-gate approach based on milestones and
periodic reviews.

* Recommended EU contribution per project: EUR 2-3
million

e Indicative topic budget: EUR 12 million, RIA

RES-3-2020: International
Cooperation with USA on

e Text, budget and deadlines to be decided as of mid-

alternative renewable 5018

fuels for energy and
transport
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LC-SC3-RES-1-2019

Developing the next generation of renewable energy

Bringing these new technologies

energy conversion

solutions, new e Beside the development of the technology, the proposal

renewable energy will have to clearly address the following related

concepts and aspects: the potential lower environmental and climate
~ innovative impact on a life cycle basis, the better resource

renewable energy efficiency, issues related to social acceptance or

uses faster to resistance to new energy technologies, related

commercialization socioeconomic and livelihood issues.

From TRL 3 to 4 e Support will be given to activities which focus on

RIA converting renewable energy sources into an energy

vector, or the direct application of renewable energy
sources.

EUR 20 million
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’§

Boosting the
breakthrough of
particular promising
technologies ... to
secure that

~ investment brings

innovation that is

. taken up by the

market

From TRL3to 5
RIA

EUR 20 million

4 "+ Division

*+«+* Programas de la UE

LC-SC3-RES-2-2018

Disruptive innovation in clean energy technologies

Photovoltaic windows ('transparent' solar cells): development
of transparent and economically viable PV cells for integration
in building applications

* Bionic leaf technology: advanced renewable fuel production
through biological conversion of CO2 and renewable hydrogen
in the presence of inorganic catalysts. The process is based on
first using solar energy to split water molecules and then using
bacteria to consume the hydrogen together with CO2 to
produce fuels

=>» Projects selected under this pilot will follow a stage-gate
approach based on milestones and periodic reviews.
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- Renewable energy solutions for - i_%
___ implementation at consumer scale =% o] Srennsli

2018: Energy generation at building scale

» RES-4: Renewable energy system integrated at the building scale
o RIA, TRL 3/4 -> TRL 4/5, EUR 2-5 million/project, topic budget: EUR 27.5 million, 2-stage submission

» RES-5: Increased performance of technologies for local heating and cooling solutions
o IA TRL5/6 ->TRL 6/7, EUR 3-10 million/project, topic budget: EUR 10 million

» RES-6: Demonstrate significant cost reduction for Building Integrated PV (BIPV) solutions
o IA TRL5/6 ->TRL 6/7, EUR 6-10 million/project, topic budget: EUR 30 million

2019: Renewable energy solutions at district level and for industrial processes

» RES-7: Solar Energy in Industrial Processes
o  RIA, TRL ->TRL 4/5, EUR 3-5 million/project, topic budget: EUR 10 million

» RES-8: Combining Renewable Technologies for a Renewable District Heating and/or Cooling System
o IA, TRL->TRL 6, EUR 8-15 million/project, topic budget: EUR 15 million
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! Renewable energy solutions for
implementation at consumer scale

‘ 3, Decarbonisation of LC-5C3-RES-4-2018

the building sector

(heating, cooling, Renewable energy system integrated at the building

electricity) scale

Further integration * Solutions cc?mbining di_fferent renewable _epergy tthnoIogies to

cover the highest possible share of electricity, heating and
of energy .
) cooling needs
technologies (and _ _ , , _ . .
ot ) *  Multi-family residential or commercial or public or industrial

storage buildings (in the case of the industrial buildings, energy needs of

Highest possible the industrial process should not be addressed)

share of RES in * Needs and requirements of users and installers to be addressed

buildings, (SSH expertise)

considering costs e Reduction of air pollutants

and implications for e .. 18

the user - o - , i\
Mission Innovation ot z % AR

TRL to 4-5 » v EeB cPPP Hit Tt ame %? s m-mr l

RIA

EUR 2 to 5 million
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- Renewable energy solutions for
implementation at consumer scale

Use of RES available ~ LC-SC3-RES-5-2018

~ locally to supply
heating & cooling Increased performance of technologies for local heating
Innovation needed and cooling solutions
also in resource » One or more of the following aspects to be addressed:
mapping, monitoring v' Optimisation components of renewable heating & cooling
& control tools system

v Tools to optimize design and monitoring of components heating
& cooling system

- Reduce investments
and operation costs

& increase the v’ Integrated control for smart operation heating & cooling system

» Residential (single house and apartment blocks) and commercial

systems'’ 10
performance buildings
» Reduction of air pollutants
TRL to 6-7 E .o U
] 1
v’ Mission Innovation : % A<
EUR 3 to 10 million » v’ EeB cPPP _iifton, Wit | tonrme][] I
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- Renewable energy solutions for
implementation at consumer scale

LC-SC3-RES-7-2019

Large potential of

applying solar . .

energy for industriagl  90lar Energy in Industrial Processes
purposes » Cover the highest possible share of the heating and/or cooling
Industrial processes demand of one or more industrial processes by means of solar

might need to be thermal energy

. adapted » Inthe case of heating, the process temperature shall be higher than

o _ . 150°C
| Limited installation, » Individual industrial sites and/or industrial parks (coupled to a

O&M requirements - yic it heating and/or cooling network) are in scope

easy to operate » Contribution to relevant BREFs under the Industrial Emissions
TRL to 4-5 Directive

RIA
EUR 3 to 5 million
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- Renewable energy solutions for
implementation at consumer scale

LC-SC3-RES-8-2019
Large potential to

integrate substantial  Combining Renewable Technologies for a Renewable
- shares of renewable  District Heating and/or Cooling System

| energy generation in» Cost-effective solutions for district heating and/or cooling systems

district heating which allow satisfying at least 50% of the energy demand of the
and/or cooling system by the use in the district of one or more renewable energy
~ systems technologies

RE technologies can Otherwise wasted excess heat is in the scope

be combined

Reliable with limited >
installation and
running costs

TRLto 6

Solutions should be demonstrated in real conditions within an
operational district heating and/or cooling system

Operators and final users to be engaged, their requirements to be
considered

EUR 8 to 15 million
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system level implementation

2018: Reduce costs of key technologies for renewable energy conversion

!’";_- » RES-11: Developing solutions to reduce the cost and increase performance of renewable technologies
ﬁ o RIA, TRL 3/4 -> TRL 4/5, EUR 2-5 million/project, topic budget: EUR 30 million, 2-stage submission
’ » RES-12: Demonstrate highly performant renewable technologies for combined heat and power (CHP)
Q generation and their integration in the EU's energy system
] o IA, TRL5->TRL 7/8, EUR 15-20 million/project, topic budget: EUR 30 million

o IA, TRL5->TRL 7, EUR 15-20 million/project, topic budget: EUR 45 million

%} » RES-13: Demonstrate solutions that significantly reduce the cost of renewable power generation

2019: Optimize processes and manufacturing

» RES-14: Optimising manufacturing and system operation
o RIA, TRL 3/4 -> TRL 4/5, EUR 3-5 million/project, topic budget: EUR 20 million, 2-stage submission

» RES-15: Increase the competitiveness of the EU PV manufacturing industry
o IA TRL5/6 ->TRL 6, EUR 10-13 million/project, topic budget: EUR 25 million

2019: Provide flexibility to the energy system

» RES-16: Development of solutions based on renewable sources that provide flexibility to the energy system
o RIA, TRL 3/4-> TRL 4/5, EUR 3-5 million/project, topic budget: EUR 15 million

» RES-17: Demonstration of solutions based on renewable sources that provide flexibility to the energy
system
o IA, TRL5-> TRL 7, EUR 12-15 million/project, topic budget: EUR 40 million
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__ system level implementation

. Achieving or LC-SC3-RES-11-2018

maintaining global

leadership in Developing solutions to reduce the cost and increase
renewable energy performance of renewable technologies

technologies requires

. » CSP Novel components and configurations for linear
cost reductions

focusing and point focusing technologies;

- TRL 3-4 to 4-5
| RIA
EUR 2 to 5 million

Reduce the CAPEX
and/or OPEX of
energy generation
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- Renewable energy solutions for energy

. . Co
_ system level implementation
LC-SC3-RES-13-2018

——
p—
=
hd

Reduce the costof  pemonstrate solutions that significantly reduce the

( energy generation cost of renewable power generation

’ . from renewable
energy sources » CSP Demonstration in operational environment of CSP
TRL5to 7 solutions based on novel heat transfer fluids and/or of

solutions which make an innovative use of a heat transfer

' " EUR 15 to 20 million fluid that is already used in other CSP applications.

Reduce the cost of
energy generation
rendering the
renewable energy
technologies
competitive
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Increase the
potential and

performance of LC-SC3-RES-17-2019
. dispatchable
| technologies to Demonstration of solutions based on renewable
provide flexibility sources that provide flexibility to the energy system
services to the
' energy system » CSP Demonstration of innovative thermal storage systems.
TRL5 to 7 The solutions proposed will have to achieve much higher

storage densities than current mainstream solutions (i.e. at
least two times higher) while guaranteeing similar

EUR 12 to 15 million performance in terms of cycles.

Technologies that
allow plant and
system operators to
operate successfully
in the modern power
markets
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Market Uptake

Introducing and LC-SC3-RES-28-2018-2019-2020
deploying at large
scale new and
improved
technologies entails
a number of

challenges, notably 3 The proposal will develop solutions which can be
~ as regards their easily implemented for overcoming barriers to the

initial high cost, the broad deployment of renewable energy solutions
consumer

acceptance and the
legal and financial
barriers

Market Uptake support

EUR 1 to 3 million
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- Deadlines 2018

Topics Topics
‘ RES-5 RES-4
RES-6 RES-11
RES-12 Deadline
RES13 1st stage: 31 January
RES-21 2018
RES-28 2nd stage: 23 August
Deadline 2018

13 February 2018

K"+ Division 31

*+ .+ Programas de la UE

Topics
RES-22

5 April 2018
RES-2

19 April 2018
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- Deadlines 2019

Topics Topics Topics
‘ RES-1 RES-8 RES-7
RES-14 RES-15 RES-16
Deadline RES-17 RES-23
1st stage: 16 October 2018 RES-24 Deadline
2nd stage: 25 April 2019~ RES-28 27 December 2019
Deadline

11 December 2018

': Division
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De interés...

ESHORIZONTEQ 1)

Portal espaiol del Programa Marco de Investigacion e Innovacion de la Unign Europea

WP 2018-2020:
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-
2020/main/h2020-wp1820-energy en.pdf

Information Day Bruselas:
https://ec.europa.eu/easme/en/horizon-2020-secure-clean-and-efficient-energy-
info-day?pk campaign=energy-nwl-2017-10

Partner Search: o
http://www.partnersearch.c-energy2020.eu/ @,.Energyzozo
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SC3 en Espana

v'M2 Luisa Revilla (Delegate CDTI):
luisa.revilla@cdti.es

v'M2 Pilar Gonzalez Gotor (NCP CDTI):
mpilar.gonzalez@cdti.es

v'Virginia Vivanco (NCP IDAE):
vvivanco@idae.es

v'Cristina Quintana (NCP CIEMAT):
cristina.quintana@ciemat.es
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