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Introduction

The European Energy Union, as set out inréeent framework strategycalls for increased
energy security, solidarity and trust, a fully integrated European energy market, improved
energy efficiency contributing to the moderation of demand, a decarbonisation of the
economy as well as increasedoef§ as regards research, innovation and competitiveness.

With more than EUR 1 billion dedicated to supporting eneelgted research and innovation
activities in 20162017, this Work Programme is as a key instrument to progress towards an
European Energynion which provides EU consumeishouseholds and businessewith
secure, sustainable, competitive and affordable energy. Achieving this goal will require a
fundamental transformation of Europe's energy system

Important milestones for this transfornmatiare the EU's energy and climate targets for 2030
which also underpin Europe's leading role in the fight against climate change: at least 40%
domestic reduction in greenhouse gas emissions compared to 1990, at least 27% for the share
of renewable energgonsumed in the EU, at least 27% improvement of energy efficiency and

an electricity interconnection target of 18%

Responding to the challenges highlighted in the Energy Union framework strategy and
building on the priorities identified in the Setan htegrated Roadmah this work
programme part will put particular emphasis on enabling the participation of consumers in the
energy transition, and improving the efficiency of the energy system, especially as regards the
building stock and developing thexteyeneration of renewable energy technologies and their
integration in the energy system (including energy storage). To increase the leverage of EU
activities, this work programme part strengthens cooperation with national funding
programmes based on dicussions between Member States/Associated Countries and the
European Commission on the updating of the $#anT and provides support for firstf-a-

kind, commerciakcale industrial demonstration projects.

More specifically, activities included in thigork programme part contribute to the two focus
areas "Energy Efficiency" and "Competitive Lé®arbon Energy". The "Smart Cities and
Communities" under the "Smart and Sustainable Cities" focus area is included in the cross
cutting part of the work programen(Annex 20). Activities cover the full innovation cygle

from 'proof of concept' to applied research,-poenmercial demonstration and market uptake
measures. This work programme part also includes a range of activities aiming at facilitating
the marketuptake of energy technologies and services, fostering social innovation, removing
nonttechnological barriers, promoting standards and accelerating the cost effective
implementation of the Union's energy policies.

! See 'Framework Strategy for a Resilient Endogjon with a ForwareLooking Climate Change Policy’, COM

(2015)80 final
2 EUCO 169/14
3 Seehttps://setis.ec.europa.eulptanprocess/integratecbadmapandactionplan
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The transformation of the energy system ampasses technological, societal, cultural,
economic and environmental aspects and calls for a more important role for citizens and
communities. New approaches will therefore have to be stimulated as regards business
models, competitive services, and arcr@asingly smart and dynamic system utilizing,
wherever possible, a muliiisciplinary approach, integrating different social sciences and
humanities fields. This systemic approach is in line with the Horizon 2020 Responsible
Research and Innovatid(RRI) crosscutting issue, engaging society, integrating the gender

and ethical dimensions, ensuring the access to research outcomes and encouraging formal and
informal science education.

Efforts to secure Europe's technological leadership must be complenni@wduction
capabilities and technology supply chains across Europe. Industrial participation in the
programme is therefore crucial. Given the central role of SMEs as a source of innovation,
growth and jobs, this work programme features a number ofstpgiticularly tailored to the
needs of SMEs, including one topic for the SME instrument.

Energy being a crosautting issue, the Horizon 2020 Energy Societal Challenge exploits
synergies with other relevant areas, e.g. information and communication leggesacand
materiatrelated research. In addition, the Energy Challenge contributes to the 'Blue Growth'
focus area as well as to the Public Private Partnerships on Eef@oygnt Buildings and
Sustainable Process Industries (SPIRE). Whilst projectexarected to contribute to a more
sustainable energy system, technology development is encouraged to comply with the
Circular economy principl&s

International cooperation with strategic partner countries and global technology leaders will
support Europearenergy and climate objectives and contribute to the global efforts to
mitigate climate change and reduce CO2 emissions. In line with the EU's strategy for
international cooperation in research and innovatiah activities are open for third country
paticipants; in addition, certain partner countries are also specifically targeted in a number
of topic$.

This work programme also encourages synergies between Horizon 2020 and other European
Union funds, such as European Structural and Investment FuBtis) at can increase the
impact of both funds in terms of scientific excellence and ptased sockeconomic
development respectivélyThe European Regional Development Fund (ERDF) will invest

http://ec.europa.eu/research/swafs/pdf/rome_declaration_RRI_final 21 November.pdf

COM(2014) 398

COM(2012) 497

Note that participants from industrialized and emerging countries outside of the EU are not automatically eligible
for EU funding. For detailed rules concerning participation from third countries see Article 10 of the Rules for
the Participation.

Topics specifically targeting third countries: L&R-2016, LCE23-2016, LCE24-2016, LCE27-2017, LCE
292017, LCE30-2017.

Examples are the development and equipment of innovation infrastructures or the fostering of innovation skills
through ESIF that enable the participation in a Horizon2020 project, or the transfer of knowledge and
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about EUR 100 billion (estimated) in R&I in the period 22D20 and EUR 38 hillion
(estimated) in low carbon economy that will fund among others theuakef energy
efficiency and renewable solutioffs. Applicants could be interested in investigating
additional, complementary or followp funding for their pr@cts in their region/country. To
achieve this, applicants could seek contact with the ESIF managing authbsitidsthe
authorities who developed the Research and Innovation Smart Specialisation Strategy for their
EU Member State or regiéh

All activities should demonstrate a good understanding and handling of ethical aspects and
promote the highest ethical standards in the field. The most common issues to be considered
include personal data protection and privacy, protection of participants and researuthe
ensuring informed consent, involvement of vulnerable population, the potential misuse of the
research results, fair benefit sharing when developing countries are involved and the
protection of the environment.

A novelty in Horizon 2020 is the Pilain Open Research Data which aims to improve and
maximise access to and-uee of research data generated by projects. Projects funded under
‘Smart Cities and Communities' (in the crasfting part of the Work Programme 2018
(Annex 20)) will by defaulparticipate in the Pilot on Open Research Data in Horizon 2020.
Projects funded under the other calls of this Work Programme may participate in the Open
Research Data Pilot in Horizon 2020 on a voluntary basis

Activities specifically targeting Fuel Celland Hydrogen are not supported in the calls
'Energy Efficiency', ‘Competitive LosCarbon Energy' and 'Smart Cities and Communities’,
but through calls for proposals of the Fuel Cells and Hydrogéh JU

technologies resulting from Horizon2020 projects to firms that can, thanks to ESIF support, develop it further,
test, prototype, etc. towards innovations fit fearket takeup. ESIF can also be used to expand the support and
advisory services for potential Horizon2020 participants. ESIF can also help deploying innovative solutions
emanating from Horizon2020, e.g. through public procurement.
Seehttp://ec.europa.eu/regional_policy/activity/index_en.cfm
Seehttp://ec.europa.eu/regional_policy/indexes/in_your_country en.cfm
Seehttp://s3platform.jrc.ec.europa.eu/eys3

Projects have the possibility to opt out of the Pilot undermoedonditions. Participation in the Pilot is not taken

into account during the evaluation procedure. In other words, proposals will not be evaluated favourably because
they are part of the Pilot and will not be penalised for opting out of the Pilot.thefunew element in Horizon

2020 is the use of Data Management Plans (DMPs) detailing what data the project will generate, whether and
how it will be exploited or made accessible for verification andses, and how it will be curated and preserved.

The ug of a DMP is required for projects participating in the Open Research Data Pilot. Other projects are
invited to submit a DMP if relevant for their planned research. Only funded projects are required to submit a
DMP. Further guidance on the Pilot on OpepsBarch Data and Data Management is available on the
Participant Portal.

http://www.fch.europa.eu/
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Call - Energy Efficiency Call 20162017
H2020-EE-20162017

INTRODUCTION

Moderating energy demand can be considered as 'the foundation of the energy tfanaition'
high level of energy efficiency is beneficial for security of supply, sustainability, affordability
for households and industry and competitienef the EU economy. It is one of the key
objectives of EU energy and climate policy, as set out in the recent Energy Union
Communication®, the 2014 European Energy Security Stratégyd Energy Efficiency
Communicatior?.

Achievement of the EU's energyfiefency objectives for 2030, as endorsed by the European
Council in October 2014, will require a strong boost in Research and Innovation (R&l)
investments to remove current technological and market uptake obstacles.

In order to achieve this, an updatetbé EU's energy research and innovation policy, the
Strategic Energy Technology (SET) Plan, has been launched with the aim of strengthening it
and making it more effective in meeting its objectives. As a first step, a large number of
stakeholders represémy the entire energy system have been working together to identify the
new R&l challenges and needs. This consultation exercise has resulted in a document titled
"Towards an Integrated Roadmap" which identifies four key challenges for the entire energy
system, among which are the need to increase energy efficiency in buildings, heating and
cooling, industry and services, and the need to activate consumers at the centre of the energy
system.

At the same time, the comprehensive regulatory framework thatirrently in place to
guarantee further progress in energy efficiency needs to support R&l actions. This would
enable faster market penetration of innovative energy saving technology solutions and
services, as well as removing persistent (and mostlyteedmological) market and nen
market barriers to improving energy efficiency.

Building on the priorities of the consultation under the $H#an's "Towards an Integrated
Roadmap”, the Energy Efficiency area of this Work Programme has been designed for
2016/2@7 with a stronger focus on consunnelated issues under the satea Engaging
consumers towards energy efficiency'ln addition, a strong consumeriented approach
characterises many of the topics in the’sateas of Heating and cooling, ‘Buildings',
'Industry, products and services, and'Innovative financing for energy efficiency'.

Strategic Energy Technology (SET) Plamwards an Integrated Roadmap: Research & Innovation Challenges
and Needs of the EU Energy Syst2614 p.8.

COM(2015) 80 final

COM(2014) 330 final

COM(2014) 520 final
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Thesubar ea O6Engaging consumers towards energy
behaviour with respect to the uptake of sustainable energy solutions. In theplivate
consumers should be more aware and active, as well as playing a more prominent role by
producing energy for their own consumption, where this is possible. Engagement actions are
therefore needed to address non technological barriers and to abblesdoural change

towards more sustainable choices and decisions for energy. On the other hand, research is
needed to better understand consumer 6s deci s
of energy efficiency, in order to improve the desigrfudtire energy policies and to better

reflect the behaviour of consumers in energy models. It is also necessary to demonstrate that
ICT-based solutions can contribute to saving energy by supporting behavioural change in
energy eneusers. Finally, as statéd the Energy Efficiency DirectiVd public bodies at all

levels should play an exemplary role as regards energy efficiency; actions are therefore sought
to engage and increase the capacity of public authorities to develop and implement ambitious
sustainhle energy policies and plans.

Particular attention is given to tHauildings subarea (representing 40% of final energy
consumption), which offers the highest potential for efficiency improvement and savings on
energy bills. The focus is on reducing thestcof renovations targeting improved energy
efficiency, while also increasing the depth and rate of renovation with the aim of achieving
Nearly ZereEnergy Buildings (NZEB) performance. Buildings should maintain high levels of
indoor environment qualitytifermal comfort, air quality, etc.). Attention is also given to
removing market barriers, stimulating the market for energy efficiency driven renovations,
enabling further harmonisation in calculation of energy performance and certification of
buildings, ad coherent costffective methods to assess achieved energy performance in use.
In addition a qualified building workforce is needed, therefore appropriate certification and
accreditation schemes to continuously improve the knowledge and skills of tdendpui
workforce are expected. Particular emphasis is placed on the citizen's engagement in energy
efficiency as well as on interoperability and interaction with energy grids of the building and
its energy management systems. The activities of the corgtdtblicPrivate Partnership

on Energy efficient Buildings will also contribute to this sarea.

Under theHeating and coolingsubarea the challenge is to moderate the demand for heating
and cooling, increase energy efficiency in supply, maximise theisnewable energy and
reduce costs of heating and cooling to affordable levels for all. Therefore, also in line with the
Commission's decision to bring forward a heating and cooling strategy in 2015, research and
innovation actions in this Work Programe focus on optimising and matching efficient and
sustainable heating and cooling supply, improving our understanding of barriers hindering the
development of this market, developing models and tools for heating and cooling mapping
and planning, investigalg heating and cooling systems and solutions using low and very low
temperature resources, as well as stimulating market uptake measures based on the replication
of successful approaches for the retrofitting of inefficient district heating networks.
Appropriate consideration needs to be given to solutions for the development and effective

19 2012/27/EU
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management of district heating/cooling systems with-etisttive and efficient management
and reuse of waste heat.

Thelndustry, products and servicessubarea is aimedt improving the energy efficiency of
products, production processes and technologies in support of the competitiveness of EU
industry and services, taking into account the EU's energy and climate objectives. In the area
of industry, energy efficiency imstments can lead to important productivity and operational
benefits which can represent up to 2.5 times (250%) the value of energy Savings is

why design of manufacturing processes, energy recovery, energy audits and energy
management systems;uiee of industrial waste, optimisation of the value chain and industrial
symbiosis will all be addressed. Development and market uptake of innovative highly
efficient energyrelated products, systems and services will also be part of the scope.

The Innovative financing for energy efficiencysubarea aims to deliver more investment
through stronger private capital participation in energy efficiency investment markets,
addressing a financing need of around EUR 100 billion per year. Activities are focussed on
the development of innovative financing mechanisms, investment instruments and schemes
for energy efficiency that allow the demonstration and uptake of business cases related to
energy savings, and kieltarting a large scale market for energy efficiencynoga Emphasis

is given to increasing investor confidence, capacity building, leveraging existing solutions and
rollout of energy services with the aim of bringing the relevant stakeholder groups and market
organisations closer together in order to speedewelopment of the market.

1. HEATING AND COOLING

Heating and cooling constitutes around half of the EU's final energy consumption and is the
biggest energy endse sector, ahead of transport and electricity. Around 85% of heating and
cooling is producefrom natural gas, coal, oil products and fRBS electricity. Only 15% is
generated from renewable energy. This shows that the heating and cooling sector has a crucial
role to play in the EU's transition towards an energy efficient and decarbonised &ystegy

and in achieving long term energy security. The challenge is to moderate demand for heating
and cooling, to increase energy efficiency in supply, to maximise the use of renewable energy
and to reduce the cost of heating and cooling to affordaigésiéor all.

The use of renewable energy and local sustainable resources (e.g. residual sources of heat) is
key to decarbonising heating and cooling supply systems and improving their efficiency.
Further research and demonstration is required in ordelevelop new and to improve
existing technological solutions that are able to take advantage of these energy sources.

Moderating energy demand and switching heating and cooling to renewable and other local
sustainable resources is at the core of the Europeergy transition, which is underpinned by

2 The multiple Benefits of Energy Efficiency: A guide to quantifying the valdded", IEA, 2014
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the Energy Union Communicati6hand by Directives on renewable enefgy energy
performance of buildingS, ecodesign and energy labellily. The Energy Efficiency
Directive”® contains provisions that require Memlftates to take into account the potential

of efficient heating and cooling at local, regional and national levels. In this context it is
important to develop tools that are user friendly and easy to deploy, and to ensure that
planning of heating and canfj becomes a mainstream practice for public authorities and
economic actors.

Despite the existence of technically proven cost effective, efficient and renewable-energy
driven heating and cooling systems, there is a need to increase capacity and capdétdity
supply chain, to improve customer acceptance of low carbon heating technology and to
develop credible commercial models for delivery that would support wider marketutoll
Issues relating to energy system integration also need to be addressat o facilitate and
accelerate the technology shift. Integrated approaches need to be deployed to provide
solutions for holistic organisational, managerial and financial measures that facilitate and
accelerate the technology shift.

Proposals are invatl against the following topic(s):

EE-01-2017: Waste heat recovery from urban facilities and reise to increase energy
efficiency of district or individual heating and cooling systems

Specific ChallengeEurope is not recovering enough of its waste eneigyast amount of

waste heat is produced in urban areas from a range of local sources (e.g. from metros, large
buildings, extensive ventilation systems) and from urban waste or waste water systems. Data
centres are another rapidly growing sector generéiiad that could potentially be recovered

and reused for heating or cooling buildings.

Thermal energy captured can be supplied through individual central heating and cooling

systems or distributed through district heating and cooling networks to multiidéngs. In

some cases, it might be needed to combine the recovery of waste heat with different
technologies, (e.g., heat pumps) in order to bring the temperature level of the waste heat to
those matching the existing heating and cooling applicationgssktt in the proposal.

Scope Demonstrate waste heat and waste water heat recovery in urban areas, in services
sector and transport system facilities and their connection and integration into the existing

COM(2015) 80 final (A Framework Strateggrfa Resilient Energy Union with a Forwatdoking Climate
Change Policy)
2009/28/EC (Directive on the promotion of the use of energy from renewable sources! hitp://feur
lex.europa.eu/legadontent/EN/ALL/?uri=CELEX:32009L0028
2010/31/EU (recst) (Energy Performance of Buildings Directive) http:/fEax.europa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32010L0031&from=EN
2009/125/EC and 2010/30/EU  (Ecodesign and Energy Labelling Directives)
http://ec.europa.eu/energy/en/topics/eneztficiency/energyefficient-products
2012/27/EU (Energy Efficiency Directive) http://elex.europa.eu/legal
content/EN/TXT/?qid=1399375464230&uri=CELEX:32012L0027
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heating and cooling supply systems in buildingslitees or district heating/cooling systems.
Focus should be given to replicability, scalability and modularity that facilitate application
and rapid deployment. Develop sustainable business models and organisational, managerial,
and financial solutionsof deployment of the proposed technological solutions in the EU, with
due regard to the legislative framework.

Projects should build on previous projects supported under FP7 and Horizon 2020. The
activities are expected to be implemented at TechnologylifRess Level (TRL) @B (please
see part G of the General Annexes).

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 4 million would allow this challenge to be addressed appropriately. This does not
precludesubmission and selection of proposals requesting other amounts.

Expected ImpactProposals are expected to demonstrate the impacts listed below, using
guantified indicators and targets wherever possible:

1 Primary energy savings and GHG emission savings triggered by the proposed actions
(compared to best available solution existing today);

1 Increase in share of waste heat captured and utilised in urban areas;
1 Scale of the replicability potential of thegmosed solutions.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-02-2017: Improving the performance of inefficient district heating networks

Specific ChallengeDistrict heating's share on heat supply in Europe is about 12%, with some
Member States and Associated Countries having a much higher share. In order to preserve
existing heating networks and to increase their efficiency, successful approaches to
diagnosig and retrofitting inefficient networks, including sustainable business and
organisational models, have to be widely promoted and disseminated.

Many systems are old and inefficient and run using fossil fuels. These systems often have
poor maintenance, higtustomer heat costs and limited ability for user control undermining
the image of district heating. The result is that a significant number of customers disconnect
from district heating networks and install individual heating systems which do not abkays t
advantage of the potential for efficiency gains. The retrofitting of these district heating
systems can offer a cost effective approach to supplying efficient heat. Schemes can include
city-wide networks or networks at the district/neighbourhood level.

Scope Actions are needed to accelerate the cost effective and energy efficient retrofitting
existing, inefficient district heating networks.
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Activities supported under this topic should replicate or develop successful technical,
managerial, organisatiohand financial approaches and should lead to the initiation of
concrete schemes that guarantee substantial primary energy savings and efficiency gains,
including the use of renewable and residual sources of heat as appropriate. Proposals should
engage andvolve as necessary, those in charge of city networks, district heating companies,
managers of buildings blocks, housing associations and other building owners/managers and
end consumers. Proposals should also lead to the development of concrete oegiatiahal

action plans for the retrofitting of inefficient district heating networks.

As necessary, actions should consider interventions that are needed on the building side, e.g.
retrofitting and / or modifications of internal heat distribution systemd system and end

user controls. They should also take into account the evolution of thermal demand in the
future due to improving building energy performance standards and increased rate of building
renovations.

The Commission considers that proposalguesting a contribution from the EU of between
EUR 1 and 2 million would allow this challenge to be addressed appropriately. This does not
preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposals are expected demonstrate the impacts listed below, using
guantified indicators and targets wherever possible:

1 Primary energy savings and GHG emission savings triggered by the proposed actions
(compared to best available solution existing today), considering trerediffclimate
regions of Europe;

1 Increased share of waste/residual and renewable sources of heat;
1 Scale of the replicability potential of the proposed solutions;

1 Number of retrofitting approaches initiated by the project within its duration which are
integrated in the regional or national action plans.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-03-2016: Standardised installation packages inggating renewable and energy
efficiency solutions for heating, cooling and/or hot water preparation

Specific Challengeln order to increase the raut in the market of new technologies for
heating and cooling, Innovation Actions are needed to bringafahwombined, adaptable and
plug-andplay solutions. For these to be successful, the costs and energy benefits should be
further demonstrated. The challenge is therefore to develop new heating/cooling and/or hot
water preparation systems and demonstrate thal potential.
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With the growing contribution of intermittent renewable energy sources, the use of thermal
energy storage will grow in importance. The uptake of systems that use or combine renewable
energy sources, energy storage or smart controtdl isefatively low. Integration with other

parts of the building (including historical buildings) or its services is an unresolved issue due
to lack of planning and simulation tools and the lack of expertise and confidence among
designers and installerkistead, they stay with conventional heating and cooling solutions,
which results in a negative lodk effect.

Packaged systems claiming high levels of energy efficiency are already available in the
market; however their potential is not always demoredrat place, which develops into a

lack of trust in new solutions. Therefore, there is a need to demonstrate the real potential of
the new solutions by providing information on the overall system performance to the end user.

Scope Actions are needed fohé development and demonstration of @f&tctive compact

and fully integrated heating and cooling units installed at the building level. Applications
should: demonstrate their cesffective integration in buildings, demonstration of high values

of seasoal performance, fossil fuel and/or primary energy savings considering a wide range
of both new and existing buildings and allow for remote access and control. Proposals could
develop methods and parameters to support design and installation ofcomyiinent
heating, cooling and/or hot water preparation solutions. Proposals should also include
consumer information system on the overall system performance. In addition, remote
inspection of these systems should be made possible. The solutions may inelude tif
renewable energy including heat pumpsgeaeration, thermal storage or smart controls that
should be used with the specific aim to minimise primary energy demand (gas, electricity).
Proposals should take into account the need for high indoamoemental quality (thermal
comfort, acoustics, air quality, etc.).The focus of the solutions should be on scalability,
modularity and adaptability, easy integration, assembly and installation. Quality and technical
reliability are also important aspectseénsure that solutions deliver their potential. Inspection
and monitoring should be considered, building upon the requirements of theHaRibles

14 and 15). For the purposes of calculating and showcasing their energy performance, the
solutions shouldilso build upon the package labelling scheme established under regulations
811/2013 and 812/2013 (where applicable).

Projects should involve producers of different heating and cooling technologies and control
systems, installer associations, designers anctlitects. The activities are expected to be
implemented at Technology Readiness Level (TRIQ (lease see part G of the General
Annexes).

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 4 million wow allow this challenge to be addressed appropriately. This does not
preclude submission and selection of proposals requesting other amounts.

(2010/31/EU) Energy Performance of Buildings Directive http:/lexreuropa.eu/leda
content/EN/TXT/PDF/?uri=CELEX:32010L0031&from=EN
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Expected ImpactProposals are expected to demonstrate the impacts listed below, using
guantified indicators andrigets wherever possible:

1 Primary energy savings and GHG emission savings triggered by the proposed actions
(compared to best available solution existing today) ;

1 Demonstration of smart controls to optimise energy demand and energy supply at the
building level;

1 Demonstration of solutions allowing better remote operation, monitoring and inspection;

1 Roll-out in the market of standardised compact installation ggskantegrating muki
components (hybrid) renewable and energy efficiency solutions;

1 Impact on heating and cooling industry as a whole (not just for a specific product).

Type of Action Innovation action

The conditions related to this topic are providetl the end of this call and in the General
Annexes.

EE-04-20162017: New heating and cooling solutions using low grade sources of thermal
energy

Specific Challengeln their vast majority, heating and cooling demand is supplied using high
valued energy soces e.g. electricity and fossil fuel driven appliances. However, there is a
wide range of thermal energy sourceshich due to their temperature levels are not generally
used to deliver useful heating and/or cooling.

On the one hand, the share of lowuea energy sources in the supply of useful heat and
cooling can be increased if low exergy systérase used.

On the other hand, a number of technologies can be used to take advantage of low/moderate
temperature resourc&s e.g. by upgrading them in ordés generate useful heating and
cooling and, in some cases, also electricity.

Scope Actions are needed to develop, demonstrate, validate and improve the overall
efficiencies of:

1 technologies that are able to use low valued {¢pade) energy sources (residual and
renewable sources of thermal energy) in-Exergy heating and cooling systems.

Sources of residual and renewable energy e.g. sewage water, underground resources, solar heat, low grade waste
heat, etc.

In the context of this topic this refers to systems able to delisefubiheating and cooling using low grade

energy sources, e.g. sources of heating or cooling at temperature levels close to room temperature for space
heating and cooling applications
The levels of temperature referred to as low/moderate will depetige concrete application
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1 technologies that are able to take advantage of very low and low (moderate) temperature
resources, e.g. by upgrading them, in order to generate useful heating and*tanting
if relevant electricity. (e.g. heat pumps able to harvestdoade heat, heat driven
chillers and heat driven combined heat and power cycles). Necessary attentidrbshou
paid to improving system reliability and automated operation.

Proposals are expected to address one or both of the two areas mentioned above, as necessary.
The activities are expected to be implemented at Technology Readiness Level (6RL) 4
(pleasesee part G of the General Annexes).

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude subionsand selection of proposals requesting other
amounts.

The scope of this topic might change in 2017 to investigate the applicability of low and very
low temperature district heating for buildings with high thermal performance. This will
depend on the catusions of the Heating and Cooling Strategy by the end of 2015 and will be
subject of a Work Programme revision in 2016.

Expected ImpactProposals are expected to demonstrate the impacts listed below, using
guantified indicators and targets wherever fss

1 Primary energy savings and GHG emission savings triggered by the proposed solutions
(compared to best available solution existing today);

1 Increased share of residual and renewable sources of thermal energy in the supply
heating and cooling demand

1 Gains in the overall efficiencies of heating and cooling systems using very low and low
(moderate) temperature sources of thermal energy.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end a$ dall and in the General
Annexes.

EE-05-2016: Models and tools for heating and cooling mapping and planning

Specific ChallengeThere is a need to better identify, analyse, model and map resources and
solutions making energy demand more efficient anc&imitwith efficient sustainable energy
sources at the least cost. Such public planning is already mandated in the Energy Efficiency
Directive through the fyearly Comprehensive Assessment for efficient heating and cooling.
This needs to be done at locadgional and national levels to help develop energy strategies

In here useful heating and cooling can embrace, as relevant to the proposed action, all types of end uses and
temperature ranges (e.g. space heating and cooling, how water preparation, supply of industry processes, etc.)
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and ensure their consistency at national level and with EU policies. Today only a few public
authorities have the expertise, knowledge and tools to perform heat and cooling mapping and
planning The future demand on public energy planning necessitates that such modelling tools
are available and used as part of the policy making processes of public authorities.

Scope Actions are needed to mainstream and further develop methods and toolsrgf heati
and cooling planning (heat planning) in the administrative practices of public authorities. Heat
planning is an iterative process, as plans need to be updated régularly

The planning tools should be able to process large and complex datapsetsde a detailed

and comprehensive description of the existing energy system and the dynamic development of
all relevant supply and demand elements within a given geography (generation units,
renewable and residual energy sources, infrastructures, fgsldenergy consumption and
guantity and d6équalityd (temperature) of the
and allow modelling of the possible scenarios reflecting hourly, seasonal and yearly variations
in supply and demand to optimally reaalesgy goals. The heat and cooling mapping tool
should be able to link with other types of maps (e.g. spatial, infrastructure, renewable energy
sources maps). It should be capable of modelling flexibility needed for integrating variable
renewable energy, dndemand response and enable analysing the impact of the increasing
number of low energy buildings (building renovation programmes, introduction of Nearly
Zero Energy Buildings).

The modelling tools should be user friendly and open source yet able to tmoddl energy
system, i.e. heating and cooling, electricity and transport. The tools should include instruction
and training modules and be validated, demonstrated and piloted with the target groups. The
activities are expected to be implemented at meldyy Readiness Level (TRL)}5 (please

see part G of the General Annexes).

The Commission considers that proposals requesting a contribution from the EU of between
EUR 2.5 and 3 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposals are expected to demonstrate the impacts listed below, using
guantified indicators and targets wherever possible:

1 Better integrabn of heating and cooling mapping in existing energy models and in the
regional and local planning;

1 Number of people within the target groups trained on the use of the models and tools
developed,;

3 This is essential, if the EU is to achieve its 2020 and 2030 energy efficiency objectives and further progress with

energy demand moderation. The Energy Efficiency Directive (2012/27/EU) mandates that the national
Comprehensive Heating and CooliAgsessments are updated every five years; updates should be of increasing
accuracy, coverage and efficacy.
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1 Adoption / implementation of the developed models amalst beyond the project
duration;

1 A credible approach demonstrating that data acquired during the project will be shared
through open data.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end af dall and in the General
Annexes.

2. ENGAGING CONSUMERS TOWARDS SUSTAINABLE ENERGY

The transition towards a more sustainable energy system will require not only implementation

of technological solutions but also a change in consumer behaviour wittresfige uptake

of energy efficiency solutions and growing use of renewable energy sources. Consumers need
to be at the centre of the energy system; they need to be informed, engaged and activated. To
this end, it is necessary to achieve a deeper unddnstp of consumer behaviour and
motivation structures within the complexity of different user groups. Engaging consumers is a

di fficult task since ener gy c opraluctngd btheon i s
everyday activities. However, the activatiof consumers can be facilitated by usentred
innovative technologies, products and services.

Liberalisation of the energy market across Europe is expected to lead to a number of benefits
for European consumers. However, there are still a number bhdlegical and non
technological barriers that prevent consumers from taking full advantage of a liberalised
energy market and, eventually, of becoming ‘prosumers’, as well as preventing them from
taking informed decisions to reduce their energy consumpfidocus on energy consumers

will also help understanding of different types of consumers, and how they should be
variously addressed, engaged and activated.

The consumer area in the present work programme addresses some of these barriers.

Research andnhovation Actions are needed to better understand how consumers take
decisions, how ICI¥based solutions could help them to adopt more energy efficient
behaviour, how they interact with the energy system, and which reaor@mmic impacts are
related to consmers' decisions.

Moreover, since many barriers are rstenhnological, and many solutions already exist in
some parts of Europe (but not yet in others), Coordination and Support Actions would help
consumers to overcome these barriers. These actions \pilbv@ information and feedback
mechanisms and support consumer engagement, in order to motivate changes in consumption
behaviour and investment decisions and to increase consumers' knowledge, skills and
competences.
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The Energy Efficiency Directivé (EED) explicitly states that public bodies at national,
regional and local level should play an exemplary role as regards energy efficiency. However,
staff working in the public sector often lack the capacity to perform this role. Innovative
strategies are them® sought to raise the capacity of public authorities to fulfil their
obligations under the EED and to increase public engagement in the energy transition, as well
as supporting those private stakeholders and civil society actors that need to be invibleed
definition and/or implementation of sustainable energy policies and measures.

Proposals are invited against the following topic(s):
EE-06-20162017: Engaging private consumers towards sustainable energy

Specific ChallengeConsumers should be considd at the heart of the energy system and
become active market players. The future private consumer should be more aware, active,
energy sufficient, as well as being a prosumer producing energy for their own consumption,
where this is possible. Furtherreorin view of the rise in energy prices, consumers are
spending an increasing share of their income on energy, with estimates stating that more than
50 million Europeans are affected by energy povargnergy efficiency, energy savings and
increased usefdocally produced, including own produced, renewable energy are key tools in
addressing fuel poverty.

In this context, engagement actions are needed across Europe in order to achieve behavioural
change towards more sustainable choices and decisioesdogy. This includes increasing
and understanding consumer 'apetite’ for higher efficiency products.

Although awareness on the benefits of collective consumer action in the field of EE and RES
has increased in past years, such action is still hamperadnbynber of barriers, including
financial and regulatory barriers and inconsistencies in grid integration practice. In addition,
insufficient use of relevant ICT solutions and insufficient understanding of energy bills
contribute to hampering the achieverhef a more sustainable energy system.

Scope Develop and roll out tailored and effective and innovative engagement actions to
motivate changes in consumers' sustainable energy behaviour that would result in reduced
energy consumption in buildings, heatioooling systems and/or appliances. The proposed
actions should focus on clearly defined target groups of private consumers (individuals or
collectives), using market segmentation The proposed actions should demonstrate an
understanding of different tgs of behaviours and consider the different approaches needed
to influence them. The actions should also address the risk of "rebound effects”, propose
measures to counteract them, and apply current theory and practice on consumer decision

2012/27/EU (Energy Efficiency Directive, http://elex.europa.eu/legal
content/EN/TXT/?qid=1399375464230&uri=CELEX:32012L0027
EESC (2@3/C/341/05) referring to the European Fuel Poverty and Energy Efficiency project, 2009
Market segmentation: this involves dividing a bigger target group into subgroups of consumers with common
needs and priorities, and developing and implementipeciBc actions to target them. As an example,
vulnerable consumers may be considered too wide a target group and further segmentation would be expected.
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making processege.g. effects of new technologies on energy behaviour). All relevant
stakeholders necessary for the successful implementation of the action should be involved and
it is expected that relevant consumer organisations, in particular, are either diredthgdnvo

or their support is clearly demonstrated in the proposal. Where relevant for the proposed
action, gender issues should be taken into account, in particular the role gender characteristics
may play in influencing consumer behaviour. Actions should epably cover a wide
geographic area through complementary actions covering various parts of the EU.

The proposed action should cover one or more of the following:

1 Empower and facilitate actions for consumers to become prosumers, or to form
collective cosumer groups/consumer cooperatives (addressing energy efficiency and/or
renewable energy, and energy storage, where applicable, with a focus on action).

1 Support clearly defined groups of vulnerable consumers in tackling fuel poverty by
facilitating moresustainable energy behaviour and choices in their everyday life, without
compromising comfort levels. This should also aim at achieving structural changes of
national policies to specifically address fuel poverty and could include the transfer of
best pratices for the active engagement of vulnerable consumers.

1 Facilitate wider deployment and consumer adoption of existingb&Ed solutions, for
energy efficiency and information on energy consumption and costs, with a focus on
action and resulting in immpved understanding of ICT interfaces and information
depiction (including smart metering and related systems).

1 Facilitate consumer understanding of energy bills (on and off line), leading to actions
allowing for a reduction in energy consumption. Such actions should ensure robust
monitoring to demonstrate the effectiveness of the approach proposed,

1 Create bettemstruments for improving consumer understanding and routing purchase
decisions towards higher efficiency products, ensuring high performance in the areas
important to health and wellbeing at the same level of effectiveness and with no
additional relevanénvironmental impacts,

1 Distilling policy lessons from the market insight gathered as a means to review existing,
and produce better, legislation.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 millia would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets), depending on the scope of the
proposal:
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1 Primary energy savings triggered by the project within its duration (in GWh/year per
million Euro of EU funding);

1 Number of people changing their bel@awi and taking informed decisions, documenting
why and how changes are an effect of particular measures taken, as well in terms of the
sustainability of the behavioural change;

1 Number of consumers engaged by actions aiming at improving consumer urdiegstan
and routing purchase decisions towards higher efficiency products;

1 Renewable Energy production and Investments in sustainable energy triggered by the
project within its durationfQr actions on prosumers/consumers grqugspectively in
GWhlyear ad million Euro of investments per million Euro of EU funding);

1 Policies and strategies created/adapted to include fuel povertyag¢tions on fuel
poverty,to be measured in number of citations / statements from governance bodies).

Type of Action Coomination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-07-20162017: Behavioural change toward energy efficiency through ICT

Specific ChallengeThe objective is to demonstratet ICT-based solutions can contribute to
saving energy by motivating and supporting behavioural change of energgensd

The main challenges are (i) establishing ef&tctiveness, i.e. demonstrating that solutions
allow a good return on investmentrdigh energy savings (ii) making energy usage data
accessible to the consumer and to designated third parties (for application development or
designing new business models around them) and (iii) demonstrating that energy savings can
be achieved without cgpnomising comfort levels.

Scope Activities are focused on the development of innovative-tresdly digital tools and
applications or services making use of energy-@sel generated information or captured
from in-home equipment/sensors (like smart eng&t communicaticenabled heat metering
tools, smart plugs, smart appliances and/or erawpre products), in possible combination
with intelligent controls and automation, with the purpose to significantly enhance energy
efficiency by behavioural changd endusers taking informed decisions. The solutions will
focus on empowering consumers (buildings managers, buildings owners as well final users
including residents, housing associations, visitors, public actors, etc.) to engage and
collaborate in achieng energy savings and allowing them to explore different means and
measures to manage their energy needs over the longer term.

Proposers should integrate and validate different technological elements, each element with at
least TRL 6 (see General Annex,@&ombined with appropriate business models and social
acceptance parameters.
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Insights from social and behavioural sciences should be used to understand: (i) factors
influencing consumer choices and (ii) the impact of consumer behaviour on the energy

sysem. Where relevant, gender, seeimonomic, demographic and cultural differences should

be identified and taken into account as a means of segmentation and tailoring actions to target
groups.

The proposals should respond to the following:

1 The need for dicient and compact consortia, involving, as appropriate, ICT developers
and providers, manufacturers of home appliances, energy experts, social sciences and
humanities experts, citizens representatives, as well as utilities (DSOs or retailers),
energy serice companies (ESCOs) and building managers.

1 The impact of indoor climatic conditions on personal health, productivity and comfort.

1 The developed solutions should be deployed in a variety of building types located in at
least two different climatic gdons. Access to the buildings should be guaranteed,
together with all relevant building information, including smart metering infrastructure.

1 The proposed solutions shall be deployed and validated in real environments, clearly
defined and monitored, foa period of at least 1 year, ensuring credibility and
consistency of conclusions. Validation should cover business models and Rol, and
should include detailed plans for sustainability and lsame uptake beyond the project
lifetime.

ICT solutions shold primarily address energy efficiency, but may integrate other solutions
including also indoor climate, building/home security or health monitoring. This "packaging"
approach would need to demonstrate the added benefits for consumers, as well as the marke
potential.

Proposals should take into consideration the projects supported under the topic EE 11 of the
Work Programme 2012015 of the H2020 Energy Challerige

The topic EUB02-2017 ("Utilities: energy management at home and in buildings") in Part
5.i. Information and Communication Technologies of the Work Programme/ LEIT is also
relevant and addresses similar challenges.

The proposers should explain in detail how they will address possible ethical issues like
research on human participants and persdata protection.

The proposers should also explain what will happen after the end of the action of any project
related equipment deployed in buildings for the purpose of the project. Costs for the purchase
of mobile devices like mobile phones, tablets asll vas cost for services of internet
connections are not eligible under this topic.

% CORDIS websitehttp://cordis.europa.etiome_en.html)
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Proposals requesting a contribution from the EU of between EUR 1 and 2 million would
allow this specific challenge to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets):

1 Significant reduction of final energy consumption prompted by innovative ICT solutions
clearly quantified and substantiated, and subsequent reduction of CO2 emissions.

1 Accelerated wider deployment and adoption of dgendly ICT solutions prompting
behavioural change and energy efficiency, including plans for its sustainability after the
project's life and potential/readiness for replication.

1 Number of energy endsers changing their behaviour documenting why and how
changes are an effect of partiauhaeasures taken, as well in terms of the sustainability
of the behavioural change.

The proposals should quantify foreseen impacts, using preliminary but credible baselines and
benchmarks to substantiate calculations and clearly demonstrate how thesawargg will
be measured and reached.

Proposals are encouraged to take advantage of using the already developed common
methodologies for calculating energy savings in public buildings and social hfusing

Type of Action Innovation action

The conditions elated to this topic are provided at the end of this call and in the General
Annexes.

EE-08-2016: Socieeconomic research on consumer's behaviour related to energy
efficiency

Specific Challengeln most of the existing economics energy models it is gdperssumed

that energy consumers behave in an economically rational way. However, empirical data
show that consumers are rather 'bounded rational’, because of effects such as split preferences,
perceived financial barriers, lack of knowledge/ information,the implicit costs of the
transaction. The different energy efficiency policies implemented in the EU try to remove the
different financial and ncfinancial barriers to incentive energy consumers to invest in cost
effective energy efficiency technoles.

Empirical research is needed to better understand consumer's decision making to improve the
design of future energy efficiency policies in such a way that existing barriers can be

For this purpose, an associated software tool called eeMeasure was created with the respective common
methodologies for recording energy savings http(://82.165.143.35:8080/eemeasure/or
http://www.smartspaces.eu/neagents/newsletails/article/eemeasurealculationof-energyefficiencyin-
buildingsweb-portal-is-now-publicly-availablefo/).
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removed, to better reflect the behaviour of consumers in energy maudkksism to better
reflect the impact of energy efficiency policies on the different consumers' decision making
processes in energy models.

Scope Proposal should advance the current knowledge on how the different consumer groups
make their energy efficiegcinvestment decisions and how energy efficiency policies can
have an impact on financial and rfamancial barriers in the decision making process making
use of market data, large samplaveys and other empirical sources in addition to a
theoretical angsis. As different factors influence the individual choice of consumers the
empirical analysis needs to be done for all consumer groups. For households there might be
differences dependent on the income level, age, education, gender, tenant/landkbat etc.
should be better investigated. In addition, there might be also a geographical differentiation of
consumers with regard to energy efficiency investments. The decision of other consumer
groups invest in energy efficiency, like companies in the sesaceor, in agriculture or in
industry might be influenced by other factors.

In addition, research should also investigate the differentiation between possible energy
efficiency investments which are influenced by different factors, e.g. decisions toimthest
renovation of buildings have a different time horizon than investments in energy efficient
products (washing machine, TV etc.). Such analysis should also take into account-country
specific factors.

Discount rates are used in many energy modelsftect the intettemporal decision making

of consumers and to describe the economic actor's behaviour. To improve energy models the
results should be based on robust empirical data to apply appropriate discount rates or other
parameters to support the ays$ and development of energy efficiency related policy
strategies. Proposals should visualise their research results and include tailored
communication activities to clearly defined target groups. Where appropriate, they should
take gender issues intocaeint. Proposals should fill knowledge gaps not yet covered by
former or ongoing research projects and take into account existing-raadraicroeconomic
models and results of soeewonomic sciences and humanities. The Commission considers
that proposalgequesting a contribution from the EU of between EUR 1 and 1.5 million
would allow this specific challenge to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposed actions are expected to improve the current methodologies and
empirical base used to quantify the positive impacts of energy efficiency policy and to
improve the evidenebase for a better development of future energy efficiency policies and
enery models, evidenced for example by the number of public officers and other
stakeholders influenced or references to impact assessments, strategy papers or other policy
documents.

Type of Action Research and Innovation action
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The conditions related to thitopic are provided at the end of this call and in the General
Annexes.

EE-09-20162017: Engaging and activating public authorities

Specific ChallengeDue to their spending power and pivotal role within the community, the
public sector is an important dar in supporting a market transformation towards more
efficient energy systems, buildings, products, services and towards stimulating a general
public behaviour for increased uptake of energy efficiency solutions.

One of the key challenges remains in inkup public bodies at the national, regional and
local level through effective multevel governance to realise an energy transition driven
from the local level with concerted planning and implementation of energy projects, as well as
in achieving a coérent transformation of the energy system capitalising on synergies and
economies of scale.

Scope a) Actions aiming at engaging public authoritiegpen in 2016

Proposals demonstrating an innovative approach in empowering public authorities to step up
their active role to develop, finance and implement ambitious sustainable energy plans and
measures (for instance by capitalising on synergies with the Covenant of Mayors or Smart
Cities & Communities or similar public initiatives), on the basis of relidata. Public actors

are encouraged to adopt a musitakeholder approach and to look at sectors with high energy
saving potential such as buildings, industry and urban mobility, as well as to take into
consideration the integration of relevant indoor emvinent quality’ criteria regulations

when increasing energy efficiency performance of buildings.

Proposals should focus on one of the following topics:

1 Raising the capacity of Member States to fulfil their obligation under the Energy
Efficiency Directive Energy Performance of Buildings Directive, Ecodesign and
Labelling Directives (e.g. monitoring on the energy efficiency progress and policies)

1 Innovative ways to enable public engagement in the energy transition, developing
interface capacities within public authorities to engage with civil society

1 Supporting public authorities to foster integrated energy, transport mobility anddand
planning at local level

1 Supporting public authorities to foster mu&ivel governance, linking up local, regional
and national levels for delivering integrated sustainable energy planning and projects to
achieve synergies and economies of scale

1 Enhance andcreate appropriate structures for rolhagt quality management and
certification schemes for energy efficiency/renewable energy targeted in municipalities,

37 Indoor environmental quality includes aspects of thermal and visual comfort, acoustics, air quality, etc.
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as well as supporting collaboration between scheme operators to attract a higher number
of municipalities.

1 Developing financing strategies for capitalensive technologies for heating and
cooling (e.g. heat pumps).

b) Peer to peer learning for public authoritiestep up public authorities' capacity to help
deliver the energy transitidnopen in2016/2017

Support will be provided to facilitating organisations which are identifying thelpagring
potential and facilitating vilepth exchange across Europe. Facilitating organisation consortia
will involve the Local and Regional Energy Agenciesl aither relevant actors and will be in
charge of i) developing and implementing a transparent and effective identification and
matching process, based on evident needs and mutual benefits of potential participant as well
as on successful sustainable enepygjects and measures; ii) assessing the replication
potential and delivering a replication plan (pésarning plan) including documenting the
results and impacts in an easily accessible format for wider application; iii) organising the
peerlearning exbanges; iv) defining the learning objectives and expected impacts and; v)
proactively disseminating and ensuring further replication of results (e.g. replication strategy)
beyond the participating public authorities and Member States.

Proposals should prale indicative cost data structure for the-gpt facilitation and running
of the exchange programmes including the specific cost per exchange.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million wald allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe proposed actions are expected to demonstrate the impacts listed below:

1 Primary energy savings, renewable energy production and investments in sustainable
energy triggered in the territory of participating parties by the project within its duration
(respectively in GWh/year and million Euro of investments per million Edir&W
funding); (for a & b)

1 Number of integrated plans, vertically and or horizontally (for a)
1 Number of certified municipalities (for a)
1 Number of consumers/stakeholders engaged with their Public Authority (for a)

1 Policies and strategies createdjptd to include sustainable energy issues at all
governance levels (to be measured in Number of citations / statements from governance
bodies) (for a)
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1 Public authorities with increased skills/capability/competencies on energy issues (to be
measured inumber of people with increased capacity) (for b)

1 Policies and strategies created/adapted (to be measured in number of newly
institutionalised energy policies and/or plans in learning public authorities) (for b)

1 Number of relationships established between public authorities (for b).

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

3. BUILDINGS

The EU's energy pualy has set ambitious objectives for 2020: a 20% improvement in energy
efficiency, a 20% share of energy from renewable sources, and a 20% cut @mdSions
compared with 1990. For 2030 the objectives are even more ambitious: a 27% improvement
in energyefficiency (to be reviewed), a 30% share of energy from renewables and a 40% cut
in CO2 emissions.

Buildings contribute 40% of the EU's final energy demand and offer a large untapped
potential for energy savings, therefore buildings have an importantor@lay in achieving
these goals.

The most challenging aspect of reducing energy use in buildings is in increasing the rate,
quality and effectiveness of building renovation, since the current rate of renovation is only
1.2% per year. In order to meetdhthallenge it is necessary to reduce renovation costs as
well as reducing time spent on site, which in turn minimises disturbance of occupants.
Effective solutions need to be widely demonstrated and replicated in order to help increase the
renovation rateto 2-3% per year. The challenge is not limited to renovation, however.
Barriers such as cost, integration of renewable energy sources, and inadequate construction
skills also hamper the development of new Nearly Zero Energy Buildings (NZEB). In
addition, increasingly sophisticated building control, automation and monitoring systems
require more interoperability and effective integration with energy grids. Therefore this sub
area will also focus on integration of demand response in energy management systems
ensuring interoperability.

The Energy Efficiency Directiv& (EED) and the recast of the Energy Performance Building
Directive® (EPBD) both contain provisions to increase renovation rates. However, a number
of nontechnological barriers hamper thepl@mentation of these provisions in the public

2012/27/EU (Energy Efficiency Directive) http://elex.europa.eu/legal
content/EN/TXT/?qid=1399375464230&uCELEX:32012L0027
2010/31/EU (Energy Performance of Buildings Directive) http:/lexreuropa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32010L0031&from=EN
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sector and prevent market actors in the residential and private sectors from following the
example that the public sector is expected to set. Market barriers also hinder the
implementation of the Renewable Egg Sources Directiv® and its obligation to set
minimum requirements for renewable energy use in new buildings and in existing buildings
that are subject to major renovation work. In addition, the development anoutabif
appropriate certification andccreditation schemes to continuously improve knowledge and
skills of the building workforce needs specific attention.

This Energy Efficiency call complements the call of the PPP on Eredfigient Buildings

(EeB) with both technological and néechnology related topics. It focuses on the removal of
existing barriers through market uptake measures in order to build capacity, to provide
support for sustainable energy policy implementation and to foster uptake of technologies that
are relevant to energy éffency in buildings.

Proposals are invited against the following topic(s):

EE-10-2016: Supporting accelerated and costffective deep renovation of buildings
through Public Private Partnership (EeB PPP)

Specific ChallengeToo much of Europe's buildirgjock is inefficient in terms of energy use,

with excessive heat losses through building envelopes and technical building systems. In
addition, buildings need to contribute a greater share of renewable energy production. Too
few buildings are undergoing €@ renovation (whereby energy savings exceed 60%
compared to preenovation levels) and such renovations are often too expensive. There is a
need to demonstrate more ceffiective and practical ways of achieving deep renovation
while reducing the time nded to renovate a building and at the same time promoting a
holistic optimized approach that goes beyond the results of European and national projects,
and the IEA report on Prefabricated Systems for Low Energy Renovation of Residential
Buildings.

Scope Proposals should demonstrate and promote innovative processes leading in practice to
more costeffective, higher quality, holistic and faster deep renovation of buildings with less
disturbance of the residents. Proposals should demonstrate the contribudilorincreased

rate of renovation in a specific district/city/region. The building renovations may use pre
fabricated mass manufactured components or "plug and play" energy and ventilation systems,
including innovations needed during the-gite phase. Bposals should consider innovative
integrated packages of commercially available technologies. This typically includes actions
on the building envelope and on the technical building systems both including renewable
energy sources and conversion and stotagenologies, in order to achieve very high energy
performance. The proposals could include specific solutions for historic buildings, when
applicable. Means of sharing technical information on the building over its whole life cycle

2009/28/EC (Directive on the promotion of the use of energy from renewable sourceSeumtp
lex.europa.eu/legatontent/EN/ALL/?uri=CELEX:32009L0028
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could also be consided’. Proposals should ensure that the solutions guarantee high indoor
environmental quality (thermal and visual comfort, acoustics, air quality, etc.). If necessary
proposals should include smart controls to allow integration with the energy grid. Embodied
energy and the possibility of reusing and recycling materials at the end of a building's life are
highly relevant to the building's overall life cycle, therefore these aspects should also be taken
into account.

Solutions should demonstrate the integramtential of innovative processes and explore
how they could facilitate renovation. Proposals could make use aflgstré®to respond to
specific needs and to demonstrate the potential for replication.

Synergies may be considered with activities iteaunder the topic LGE7-2017.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submisaiwh selection of proposals requesting other
amounts.

This topic will be implemented under the PPP on Eneffjgient Buildings. The activities

are expected to be implemented at Technology Readiness Level (IR({pl€ase see part G

of the General AnnexgsProposers should note that this topic is also complemented by other
topics relating to deep renovation, including in the PPP on Energy Efficient Buildings.

Expected ImpactProposals are expected to demonstrate the impacts listed below, using
guantifiedindicators and targets wherever possible:

1 Net primary energy use reduced by 60% compared toegmi@vation levels;

1 Cost reduction of at least 15% compared with a typical renovation (i.e. a renovation that
meets current minimum requirements of existingding regulation®);

1 Demonstration of the effectiveness of the proposed solutions to reach an increased rate
of renovation of a defined building typology in a specific district/city/region.

1 Reduction in time needed for renovation by a factor of Bast compared to typical
present day renovation.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

The use of BIM (Building Information Modelling) for documenting and sharing technical information on the
building over its whole life cycle.

Geocluster is understood as a groaipdistricts, cities, regions or large areas of the EU (may be even covering
several MS) with similar characteristics, e.g. climate, building typology, technology, market barriers, etc.
Definition of typical r e n demantation of Art. $oftheeEPBDd on each ¢
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EE-11-20162017: Overcoming market barriers and promoting deep reneation of
buildings

Specific ChallengeIn order to achieve the EU 2020 energy efficiency objectives, the
renovation rate needs to increase from the present level of 1.2% per annum to aB%ast 2
(with a specific target for the public sector of 3%) amel énergy performance of renovations
needs to improve. Both the Energy Performance in Buildings Directive (EPBD) and the
Energy Efficiency Directive (EED) contain several provisions in this respect. The
environmental sustainability of renovation process mmore importantly, the health and
wellbeing of the occupants are also relevant. This might lead to consideration of aspects
partially covered by different pieces of EU legislation such as REACH, the Water Framework
Directive®, the Construction Products géatior”, etc.

Many barriers, which are not necessarily technological, hamper the implementation of these
provisions. For example: diversity and fragmentation within the building value chain;
inefficient and complex renovation processes; a lack of deepvadon packages; low
development and uptake of financial packages or incentives (e.g. grants, credits); unclear
energy or environmental requirements in renovation grants or procurement processes; low
progress in performance guarantees. There is therefareed to overcome these regulatory
and norregulatory barriers to facilitate the renovation of existing building stocks.

Scope The focus of submitted proposals should be aiming at overcoming market barriers to
deep renovation within the value chafmy building type may be included (public or private,
residential or nomesidential).

Renovations can take place at one point in time or be staged intaystegp approach, but in

any case they should strive to achieve "deep renovation" (at least 68%y esavings
compared to preenovation levels) or aim towards Nearly Zero Energy Buildings (NZEB)
performance. Proposals might consider integration of voluntary certification schemes along
with energy performance certificate, including elements of indp@lity classification for
buildings.

Proposals should address at least two of the following options (list not exhaustive):
{1 Support to consumers or enders
1 Support the implementation of renovation road maps resulting from the EED/EPBD

1 Address the gp between designed and actual energy performance; support reliable
energy performance standards, quality of certification and labelling schemes, etc.

1 Increase the number of deep renovations by means of :

a4 2000/60/EC ~ (EU  Water Framework Directive)  http:/Hax.europa.eu/legal
content/EN/TXT/?uri=CELEX:32000L0060
s Construction Products Regulation (EU 305/2011) http://eur

lex.europa.eu/LexUriServ/LexUriServ.da0J:L:2011:088:0005:0043:EN:PDF
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o Solutions that offer affordable deepnowation to a large number of individual
consumers (e.g. owners or easkrs) and/or

o Targeting large groups of building units in order to take advantage of opportunities
for simplification and cost reduction and the potential for further replication.

1 Support the use of existing financial mechanisms, instruments and innovative business
models to address market failures, in particular split incentives.

The proposals should build on previous experience, including the outcome of Intelligent
EnergyEurope projects.

Synergies may be considered with activities initiated under the topiell/ZD17.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be asigh@ appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactDepending on the options chosen to address in the Scope, proposals are
expected to demonstrate the impacts listed balowhe participant countries (wherever
possible, using quantified indicators and targets):

1 Increased rate of renovation in the targeted area or sector (local, regional or national;
public or private; residential; neresidential);

1 Increased number oindividual deep renovations (exceeding 60% energy savings
compared to preenovation levels);

1 Energy savings and renewable energy triggered through deep renovations;
1 Increased compliance rate in deep renovations;

1 Improved environmental sustainability deep renovation solutions.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-12-2017: Integration of Demand Response in Energy Management Systems ikegh
ensuring interoperability through Public Private Partnership (EeB PPP)

Specific ChallengeThe control, automation and monitoring tools that can be integrated into
buildings are becoming more and more sophisticated. In order to guarantee energy efficie
operation, building service systems need to deliver adequate control and monitoring of
building energy parameters. It is essential to develop and demonstrate interoperable energy
automation, control and monitoring tools for efficient heating, domestiwhter, ventilation,
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cooling, lighting, shading, storage, energy generation, and other building systems while
ensuring a high quality indoor environment. This includes the investigation of demand
response and energy management of individual customessllas

The challenge is to integrate demand response enabling elements into Energy Management
Systems and thus create 'buildingnergy system interaction' towards optimising, at building
level, energy consumption, production and storage considering #ilekaiy and price of

energy supplied via the grid. A specific challenge is that Energy Management Systems and
smart home devices are often not interoperable but are linked to a certain brand, technology
and/or standard. Therefore full interoperabilitgtweeen grids, systems and products for
seamless integration of all required components in building energy management systems is
crucial.

Scope At the building and building unit level (residential or A@sidential) the focus should
be on optimisation, tegration and demonstration of cost effective and interoperable
solutions, including testing of new technologies and systems in real life situations.

The proposed solutions shall be demonstrated for buildings which incorporate intelligent
Energy ManagemenBystems and new technologies (smart home devices). They should
ensure interoperability, evolving and adapting to the operational environmere&alhg),
including indoor and outdoor conditions, the availability of energy from local RES
generation, ta availability and price of energy from grids and local energy storage capacities.
Also the possibility of clustering individual demand response servicesgesadration and
storage at district level should be considered. Such solutions should be effextivesilient,
ensuring low operational and maintenance costs and could include functions for predictive
maintenance. Solutions should be compatible and appropriately integrated with smart grids
via open standards, taking into account existing standasdsvell as standards under
development. The proposed activities should clearly involve and engage building occupants,
helping them to become an interactive part of the demand response solution, as well as better
managing their energy demand. Proposals Ishawolve energy suppliers (DSOs) and
industrial technology suppliers.

The topic EUB02-2017 ("Utilities: energy management at home and in buildings") in Part 5.i
Information and Communication Technologies of the Work Programme is also relevant and
addreses similar challenges.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission andiseled proposals requesting other
amounts.

This topic will be implemented under the PPP on Eneffjgient Buildings. The activities
are expected to be implemented at Technology Readiness Level (IR({pl€ase see part G
of the General Annexes).
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Expeced Impact Proposals are expected to demonstrate the impacts listed below, using
guantified indicators and targets wherever possible:

1 Facilitate the deployment of solutions that would improve demand response in buildings.

1 Real time optimisation of engy demand and supply integrating demaespbonse into
intelligent building energy management systems and/or other systems.

1 High replicability across the EU.
1 Energy cost savings through integrated home automation solutions.

1 Higher indoor environmentajuality and adaptability to external conditions, leading to
improved comfort and living standards, while optimising energy consumption.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and inGeeeral
Annexes.

EE-13-2016: Cost reduction of new Nearly ZereEnergy buildings

Specific ChallengeAccording to Article 9 of the Energy Performance Buildings Directive
(EPBD), Member States shall ensure that by the end of 2020 (2018 for public bujldihgs)
new buildings are Nearly Zeftenergy Buildings (NZEB). However, progress is slower than
expected and requires the development of market ready cost reduction solutiors. Cost
effective integration of renewable energy production elements into NZEBaonmmathat fits
with the construction i ndustryods design an:
Widespread application and roll out of means for cost effective development of NZEB would
accelerate the market. The significant cost reduction that isreelgto mainstream NZEB by

2018 is likely to revolve around processes rather than technologies. There is an additional
need to look beyond NZEB performance with a longer term perspective. Support is also
needed to ensure that end users and occupantiprine role they play in the building's
energy performance.

Scope Proposals should focus on reducing the cost of designing and constructing new NZEB
in order to increase their market uptake. Proposals should explore how improved performance
beyond theNZEB level can be reached whilst maintaining an overall focus on cost reduction.

Proposals should explore the ceffiective ways in which renewable energy generation
elements can be integrated into NZEB, eithersiv@ or nearby through district solutions
Proposals could take into account the ways in which these buildings can interact with each
other at the district level. Proposals could additionally explore and monitor solutions that
improve the end user's experience of these buildings, and which santicbute to greater
public acceptance of the need to reduce energy consumption in buildings.
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Cost reduction and energy savings should apply to the wholeytile of the building. This
challenge addresses the whole of the construction process, incindegion, planning,
design, prdabrication, orsite operations and pesbnstruction reviews. Proposals could
address one or more aspects of the whole process.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposals are expected to demonstrate the impacts bsted, using
guantified indicators and targets wherever possible:

1 Measurable reduction of constructicglated costs compared to the current cost of a new
conventional building that meets current building regulations;

1 Measurable nearly zero (or beygnehergy consumption (including ite or nearby
renewable energy sources) and nearly zero impact of materials used over the whole life
cycle;

1 Demonstration of cdenefits which can have an impact on the real estate value of such
buildings and on livinfpccupancy standards.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-14-20162017: Construction skills

Specific Challengeln order to reach the EUsnhergy and climate targets, a qualified building
workforce is needed. Improving the skills of middle and senior level professionals and blue
collar workers in the area of sustainable energy efficient construction is therefore of key
importance. This shodlbe done throughout the entire value chain of the buildings sector.
Professionals and blue collar workers also need to be aware of new upcoming challenges
relating to nearhzero energy buildings (for example new materials and, products; the
integration & renewable energy sources; new systems or processes such as standardisation
and common voluntary certification of buildings and use of Building Information Modelling
(BIM) tools, etc.).

Scope The focus of submitted proposals shall be on upgrading angetp largescale
gualification and training schemes. Proposals are to address coordination and accompanying
measures (e.g. voluntary certification schemes, accreditation, mutual recognition, incentives
to encourage the participation of craftsmen, suahality of the schemes, etc.). Running
training actions will not be in the scope of the proposal. Proposals may also focus on setting
up a mutual recognition scheme of qualifications and certifications among different Member
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States. Proposals should inctud strategy to ensure that qualification and training schemes
are sustained after the end of the project. For financial support to trainees, proposals should
link to other sources of funding available at national level such as the European Social Fund,
including the Youth Guarantee Scheme.

The objective is to increase the number of skilled building professionals and/or blue collar
workers across the building value chain (designers, architects, engineers, building managers,
technicians, blue collar workenscluding apprentices, and other building professionals) with

a specific focus on the engagement of SMEs. Training schemes can also consider operation
and maintenance activities. Ultimately, the aim is to improve the overall quality of
renovations and newonstructions, to accelerate the renovation rate and to ensure proper
interactions between different trades and professions. The submitted proposals need to be
focused and are not necessarily required to address the whole range of professions and crafts
involved in the building sector.

Proposals should take note of the BUILD UP Skills initiative, in particular the strong links
with National Qualification Platforms and the implementation of the recommendations of the
national qualification Roadmaps, and takiinto account the European Qualifications
Framework (EQF). They could also be developed with consideration to Erasmus+ actions and
in particular the Sector Skills Alliances, which are focused on vocational training. Proposals
should develop and redlut appropriate certification and accreditation schemes to
continuously improve knowledge and skills of the building workforce and to increase the
guality of construction.

Proposals should focus on improved multidisciplinary approaches and understanding across
different trades, for example using BIM, and involving Open BIM initiatives at the national
level. They should also focus on improved appreciation of the end user's needs including the
quality of indoor environment (thermal and visual comfort, acousticsquality, etc.) and
improved operation and maintenance. Proposals may include the entire design chain (e.g.
manufacturers) and material life cycles and embodied energy in the required skills.

The Commission considers that proposals requesting a cditnildftom the EU of between

EUR 0.5 and 1 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposals are expected demonstrate the impacts listed below, using
guantified indicators and targets wherever possible:

1 Creation and implementation of sustainable qualification and training schemes for
building professionals and/or blue collar workers;

1 Plans for sustairmlity after the project's life and replication across the EU,

1 Increase in the number of skilled workers (building professionals and/or blue collar
workers);
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1 Improved collaboration and understanding across different trades and professional
groups;

1 Demonstrated reduction in the gap between designed and actual energy performance
through improved quality of construction in specific projects;

1 Measurable energy savings and/or renewable energy production resulting from improved
skills;

1 Improved market recognition of skills in the building sector (industry standards).

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

4.INDUSTRY, SERVICES AND PRODUCTS

The industry and service sectors represent more than 39% of the EU 's final energy
consumption (Eurostat, May 2014). The need to decrease energy costs has prompted many
industries to make energy efficiency improvements, particularly larggggmtensive
industries (e.g. iron and steel, cement, chemicals, petrochemicals, glass and ceramics).
However, opportunities for saving energy remain in most enterprises. This call aims to tackle
technological and netechnological barriers faced by l@gompanies and SMEs in order to
improve their energy efficiency in the context of the audit requirements of the EED and to
enhance investments. Focus is also placed on waste heat recovery, heat conversion (to power)
in industry and industrial parks, buitg) on the SPIRE roadmap and complementary to the
LEIT part of Horizon 2020 and the related SPIRE calls.

This section of the Work Programme focuses also on the increase of energy efficiency of
industrial parks through energy cooperation and mutualised-duglity energy services;
moreover, Member States and Associated Countries are invited throughNER&ofund to
identify Joint Actions towards increasing energy efficiency in industry and services.

Topics relevant to this section can also be found in BParinformation and Communication
Technologies of the Work Programme/ LEIT in particular topic -I120162017 ("Big
Data PPP: Large Scale Pilot projects in sectors best benefitting frordrdesta innovation™).

In order to respond to the expected @ase of energy demand for ICT processing in the
coming years, actions are needed to increase the energy efficiency, the use of renewable
energy sources and integration of data centres in the energy system.

Demand driven innovation, such as public procur@maf innovation, needs particular
attention since the public sector constitutes an important driver for stimulating market
transformation towards more sustainable and innovative emelafed products and services.
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Everyday products, both domestic andlustrial, have a big impact on our bills and
environment. The products section of the Work Programme presents actions to increase
confidence among purchasers, manufacturers and retailers by supporting and leveraging the
implementation of EU product legisien. For example, Ecodesign and labelling legislation

can save consumers billions of Euros and avoid vast amounts of carbon emissions. Given its
importance and large potential for energy savings, it is necessary to ensure enforcement of EU
product legisléon.

Proposals are invited against the following topic(s):

EE-15-2017: Increasing capacities for actual implementation of energy efficiency
measures in industry and services

Specific Challengeln industrial and service sectors, energy efficiency investsnaevhich

can lead to important energy savings beneficial for the company and society as a whole, are
often not implemented due to combination of factors and barriers faced by the actors involved
(employees, decisiemakers, auditors, ESCO, financial conmmity etc.).

According to the Energy Efficiency Directive, large enterprises are subject to mandatory
energy audits unless they are implementing an energy or environmental management system,
and SMEs are encouraged to undergo energy audits within theggeans. This represents

an opportunity for energy efficiency investments. However, as mentioned in the EEFIG
reporf®, to ensure that energy audit recommendations lead to actual implementation, it is
necessary to change the approach in order to ensurthé¢hadsults of energy audits provide

the relevant financial data and can be addressed at board level.

Energy efficiency also relies on people behaviour and improvement of the energy culture of
enterprises and their suppthain.

Scope Proposals should focus on one of the following topics:

1 Capacity building programmes for qualified and/or accredited experts carrying out
energy audits to ensure that they include the necessary financial and technical data which
allows decisiormakers ad financiers to make informed decisions on implementing the
energy saving measures identified; this could include the integration of LCCA (Life
Cycle Cost Analysis) or NPV (Net Present Value) in energy audits.

1 Staff trainings and capacity building pragnmes to enhance corporate policy towards
energy efficiency, energy culture (motivations, behaviour change, mitigation of
perceived risks and barriers) and sustainable stgd@in initiatives. All actors (from
decision makers/corporate board members tpleyees in each department including
purchase) should be targeted.

www.eefig.com
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Proposals should demonstrate how the proposed activities will be continued commercially
beyond the project lifetime. Involvement of relevant multiplier organisations is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting ot
amounts.

Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets), depending on the scope of the
proposal:

1 Primary energy savings triggered by the project wiitsnduration (in GWh/year per
million Euro of EU funding);

1 Market stakeholders with increased skills/capability/competencies (to be measured in
number of people with increased capacity) anddasgng training tools;

1 Number of people/enterprises wienhanced energy culture documenting why and how
changes are an effect of particular measures taken, as well in terms of the sustainability
of the behavioural change.

Type of Action Coordination and support action

The conditions related to this topiare provided at the end of this call and in the General
Annexes.

EE-16-20162017: Effective implementation of EU product efficiency legislation

Specific ChallengeBy 2020 full implementation of the EU product efficiency legislation

should be one of the mbimportant contributions to the EU energy efficiency target. The
Ecodesign Directive alone should yield yearly savings of up to 600 TWh of electricity and

600 TWh of heat in 2020, as well as net savings for European consumers and businesses of
090 mMhpelykai @ % of EUG6s i¢uwr yermtr G@DRO (meaning n
per household per year). N@ompliance with these rules is estimated to reduce these savings

by at least 10%. Previous initiatives have demonstrated the usefulness of mawidiaace

activities. However to ensure full implementation of product efficiency legislation, these
activities should be improved.

The enforcement of energy efficient products regulations should also take into account other
relevant environmental impacte.g. emissions, noise) in order not to adversely influence
peoplesd quality of 1ife.

The challenge is thus to:

1 improve market surveillance activities.
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Scope Provide support for joint surveillance actions that focus on building up the monitoring,
verification and enforcement of the EU's energlated products policy, in particular for
those products that represent the highest energy saving potential (e.g. electric motors, water
and space heating and cooling equipment, lighting) or those newly esjyedducts that
represent new challenges for market surveillance because of the size and complexity of the
products (e.g. power transformers, professional refrigerating and freezing equipment, large
industrial products).

Proposals should focus on building the monitoring, verification and enforcement of the
EU's energyrelated products policy, in particular for those products that represent the highest
energy saving potential and with lower compliance rates or those regulated products that
represent newehallenges for market surveillance and therefore may require new approaches
and methods for monitoring, verification and enforcement. Proposals should support higher
level of surveillance activities and go beyond product testing. They should not replace
adivities that are under the responsibility of Member States, but should add European value to
them (e.g. execution of joint activities, exchange of information, development of common
methods, protocols or checklists, etc.). Actions must include the rélenaaket surveillance
authoritie$” at least one per participating country, in their consortia. Actions should also
involve consumersdé6 (or other end wusers') as
transnational added value. Actions should takecks of previous Ekfunded work on
monitoring, verification and enforcement, combining and leveraging relevant results to a
much wider audience across the EU.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 ad 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposed actions are expected to demonstrate the impstet$ tielow
(wherever possible, use quantified indicators and targets), depending on the scope of the
proposal:

1 Primary energy savings triggered by the project (in GWh/year per million Euro of EU
funding) corresponding to the energy losses avoided frarcompliance;

1 Increase of confidence among purchasers, manufacturers and retailers;
1 Contribution to the enforcement of EU product legislation.

Type of Action Coordination and support action

The market surveillance authorities are the authorities of the Member States responsible for enforcement of
ecodesign, energy labelling and labelling of tyres regulations, appoinéedandance with Regulation (EC) No
765/2008 of the European Parliament and the Council
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The conditions related to this topic are provided at the aidhis call and in the General
Annexes.

EE-17-20162017: Valorisation of waste heat in industrial systems (SPIRE PPP)

Specific ChallengeEnergy and fuels represent between 20% and 40% of the production costs
in several Resource and Energy Intensive striles (REII). A lot of technical progresses were
already done in REIl to reduce the energy consumption of the main industrial products.
Nevertheless, significant parts of the inuergy are still lost in the form of waste heat by
gas, liquid or solid seams.

Those losses occur because either the corresponding energy losses are difficult to recover and
re-use in the process itself or in another part of the production process or the required
equipment are too costly (low ROI).

The challenge is to desiguild, test & demonstrate new processes/components or innovative
adaptation of existing solutions for waste energy recovery in large industrial systems.

Furthermore, sources of energy losses that are considered as a waste for a given industry
could be a vimable resource for another one, directly or after an intermediate transformation
step. By reusing waste and residual heat in a more efficient way primary energy can be saved.
This topic responds to the needs of the process industry identified in theampadnthe

SPIRE cPPP (Sustainable Process Industry through Resource and Energy Efficiency
contractual Publi®rivate Partnership).

Scope Actions should improve the energy efficiency of large industrial systems by designing
economic industrial solutions $&d on innovative technologies for recovery of waste heat or

the innovative adaptation of already existing solutions for waste heat recovery. Actions should
address the recovery of waste heat from streams from industrial processes (e.g. waste streams,
by-products, intermediates) or from surplus heat in plant parameters to transform it in useful
energy forms, including the production of technical gases (e.g. oxygen, hydrogen) to be used
in the industrial process itself or exported aspbyducts. Solutionsheuld be adaptable to
various types of industrial processes and should be validated by full scale demonstration in
real production conditions in industrial facilities.

Actions could either propose innovative technologies for the efficient recovery of hesdte
in large industrial systems or innovative solutions of energy symbiosis between industries or
plants inside industrial parks for the valorisation of waste and residual heat.

For actions proposing innovative technologies for waste heat recoveryga itedustrial
systems one or more of the following technological issues should be addressed:

1 The intermittent character of the recoverable energy flows and its variations during
normal operating conditions e.g. adapted storage to smooth these va(mignss low
materials cost with high thermal inertia, Phase Change Materials, commodities storage,
etc.);
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1 Achieving safe, controlled and efficient recovery of heat from media, which are very
difficult to handle and control (high temperature, high volsmeighly aggressive
fouling/deposits/corrosion);

1 The transfer of energy flows from a process line to the other one, and investigating the
potential use of recovered energy in other processes with various heat transfer media
(water/steam, oil, salts,gae s € . ) ;

1 The influences of the new heat recovery process on the product quality (e.g. dry cooling
instead of wet cooling);

Actions proposing innovative solutions of energy symbiosis between industries or plants
inside large industrial parks for the valorisation of waste and residual heat should cover, if
possible, all the following points:

1 To analyse, characterise and assbessources of energy losses in the spirit of reusing
them in other plants or industries (e.g. amount, composition, temperature, impurity and
fluctuation have to be taken into account, improving the global environmental impact,
and new measurements anddals could be needed to identity them) and to identify the
relevant heat and energy demands;

1 To determine and demonstrate flexible solutions to coordinate the sources and demands
and to optimise the energy fluxes between the different plants and iedustri
Interactions between the industrial site and the surroundings should be taken into
account as an additional opportunity for valorisation of waste/residual heat. New
management systems for the energy loss fluxes have to be developed;

1 To determine and demonstrate innovative storage technologies and strategies to
harmonize energy use for fluctuating inputs (e.g. wind, converter gas) and variable
(batch) process demands and to exploit the variations of the hourly electricity price;

1 To determine and demonstrate innovative conversion technologies and strategies to
improve the accordance of demands and sources of energy;

1 To define the most suitable energy carriers to be implemented in a laboratory scale at the
proper scale in the envirorant representative of industrial application laboratory scale.

New management systems for the energy loss fluxes have to be developed basing on the
parameters and models described above.

The activities are expected to be implemented at TRL 5

The Commision considers that proposals requesting a contribution from the EU of between
EUR 4 and 5 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.
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Expected ImpactProposed actions are expected to demonstrate the impacts listed below,
using quantified indicators and targets, wherever possible.

For actions proposing innovative technologies for waste heat recovery in large industrial
systems:

1 Recovery of at least 40% of the sensible heat contained in each waste heat carrier
addressed by the project.

1 Measureable substantial primary energy savings clearly quantified and substantiated, and
subsequent reduction of CO2 emissions

1 The improvemet of the energy efficiency and the reduction of energy cost will lead to a
demonstrated advancement in competitiveness by the end of the project. This will
expand the available portfolio of energy resources and technologies, which can be
integrated withirsites, across sectors and along value chains.

For actions proposing innovative solutions of energy symbiosis between industries or plants
inside large industrial parks for the valorisation of waste and residual heat:

1 Recovery of at least 40% of wasesidual heat.

1 Measureable substantial primary energy savings, clearly quantified and substantiated,
and subsequent reduction of CO2 emissions.

1 Costsaving optimizations of energy and resources supply and demand by taking into
consideration both econoaal and sustainability constraints.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-18-2017: Energy efficiency of industrial parks through energy cooperation and
mutualised energy services

Specific ChallengeEnergy represents an important part of enterprises' production costs even
for nonenergy intensive industries, and the availability of affordable, easy to access, energy
services is one of the key business depelent enabler and competitiveness factor. Industrial
parks play an important role in the European economy and the improvement of their energy
efficiency is the main challenge of this topic. Optimising their energy efficiency can be
obtained by stimulatingand facilitating energy cooperation among businesses. Such
cooperation can be done via clustering buildings and processes, by energy exchange,
collective production and joint contracting of mutualised energy services. However, there are
a number of barrrs that hinder the development of energy cooperation of neighbouring
businesses. These barriers are mostly organisational, financial, legal, social and technical.
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The use of joint contracting of mutualised energy services is a promising model for ihdustria
parks, especially when businesses are not energy intensive and when they don't have the time,
expertise and financial resources to develop such energy cooperation. In that sense, energy
services companies have a role to play in providing businessekightkalue services in the

form of e.g. heating, electricity, cooling, to master a modern, environmentally friendly,
renewable based and energy efficient system in industrial parks relying on the latest
technologies and solutions (e.g. highly efficienhawable and waste/residual recovery based
systems, demand response, energy cascades).

Scope Proposals should improve the energy efficiency of industrial parks (or neighbouring
businesses) by unlocking the market potential for energy cooperation andpoytsupthe
demand and offer of mutualised highality energy services.

Proposals should address at least one of the following aspects:

1 implementation of energy cooperation between businesses: develop and test instruments
facilitating the actual implementation of energy cooperation between businesses (e.g.,
setting appropriate process and business organisation, operation and plant design,
cooperation mechanisms, related contractual and financial arrangements, better planning
of industrial parks, good practices, etc.). Proposals should include related capacity
building issues: increasing the skills and engagement of companies, via e.GEBOsir
and CFOs, energy managers and other related stakeholders to identify and accelerate the
development of energy cooperation;

1 implementation of joint energy services: develop and test replicable business models and
service concepts for joint energyngees provided by ESCO or other relevant third party
(e.g. identification of horizontal energy services attractive for businesses, identification
of the most relevant innovative technical solutions, setting contractual and financial
arrangements, good tices to engage companies in mutualised energy services, cost
calculation and costduction models, etc.). Proposals should include related capacity
building issues in order to increase the skills, kdmw and specific expertise of ESCOs
or other relevat third party to boost the market for joint contracting energy services in
industrial parks.

Proposals should address legal issues in order to adapt regulatory and legal frameworks at the
local, regional and national context. Proposals should also hakesscutting perspective

and a strong communication and dissemination component to reach as many industries,

industrial parks manager and ESCOs as possible and to break the industrial cultural

perception of mutualised energy services and energy coaperati

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of propgsalsting other
amounts.
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Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets), depending on the scope of the
proposal:

1 Primary energy savings triggered by thejgcb (in GWh/year per million Euro of EU
funding);

1 Deployment of replicable energy concept with the goal to increase the competitiveness
of enterprises;

1 Deployment of replicable business models and market offer for joint contracting energy
services foindustrial parks;

1 Number of companies/ESCOs/energy managers and other market stakeholders with
increased skills/capability/competencies (to be measured in number of people with
increased capacity);

1 Policies and legal frameworks created/adapted tditédei energy cooperation among
businesses at all governance levels (to be measured in Number of citations / statements
from governance bodies).

Type of Action Coordination and support action

The conditions related to this topic are provided at the erfidhis call and in the General
Annexes.

EE-19-2017: Public Procurement of Innovative Solutions for energy efficiency

Specific ChallengeConsidering the large volume of public spending (19% of EU GDP, or
roughly EUR 2,200 billion in 2009), the public sectwonstitute an important driver to
stimulate market transformation towards more sustainable englaggd products and
services. The Energy Efficiency Directive requires that central governments purchase only
products, services and buildings with high eegy-efficiency performance. Public
Procurement of Innovative solutions (PPI) is not sufficiently developed in the field of energy
efficiency although it could support the markettage of energy efficient goods, buildings or
services.

Scope Actions endling local authorities to undertake one joint PPl procurement of
innovative solutions for buildings (NZEB, renovation), products or services, which are not yet
available on a largecale commercial basis, and which have energy performance levels that
arebetter than the best levels available on the market. This should result in one joint PPI call
for tender launched by the lead procurer and one joint evaluation of offers. Actions should
deploy commercial volumes of the innovative solution, in order tor@assumarket uptake.
Functional/performance based specifications should be ambitious but achievable without the
procurement of research and development and without distorting competition. Where
appropriate, proposals should build upon the outputs of pnggprojects (including the
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Project Development Assistance projects), networks, guides, tools, and rely on the use of cost
T benefit analysis (e.g. using a hfeycle approach). Proposals should actively use the
Procurement of Innovation Platform supportéy the European Commission. The
procurement of innovation process should be associated with coordination and networking
activities that embed the PPI into a wider set of demand side activities, including the removal
of marked barriers (e.g. lack of knowltge, practical training, tailored guidelines and legal
uncertainties) and awareness and knowledge sharing activities. Actions should involve large
multipliers such as central purchasing organizations.

The Commission considers that proposals requestingtaitmation from the EU of between

EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts. The funding rate for Public Procuest of Innovative Solutions (PPI) actions is
limited to 35% of the total eligible costs (PPI is procurement for the purchase and deployment
of innovative solutions) to leverage-tinancing from the procurers.

Expected ImpactFor PPI actions, proposalseaexpected to demonstrate the impacts listed
below (wherever possible, use quantified indicators and targets):

1 Exploitation strategy, assuring the deployment of commercial volumes of the innovative
solution and their wide diffusion and a disseminatiwategy assuring that the results of
the action reach considerable numbers of relevant stakeholders.

1 Energy performance levels of new buildings should be at least 25% better than current
regulations or reach NZEB performance levels. For existing busdemmergy savings of
at least 60% compared to the existing building should be reached, using innovative
solutions. Products and services, should demonstrate at least 25% better performance in
terms of energy efficiency than best available solutions omtrket.

Type of Action Public Procurement of Innovative solutions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-20-2017: Bringing to market more energy efficient and integrated data centres

Specific ChallengeFollowing the increasing demand for cloud computing, big data, Internet

of Things, dematerialization of documents and other ICT services, the demand for ICT
processing is expected to grow exponentially in the coming years. Data ceminds
become more energy efficient and should maximise integration of renewable energy sources.
Intermittent renewable energy sources need to be combined with energy storage (electricity or
cold/heat) to ensure efficient and secure energy managementaircefares. In addition,
existing and new data centres should be better integrated into the various energy grids
(electricity and/or heat) in order to turn their energy use and waste into a benefit for the whole
energy system. Previous research activiiieghis area have identified a wide array of
innovative solutions and concepts. However, further research and development activities are
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needed to bring them to the market. Speeding up thettimmearket of these promising
solutions is the main challengeder this topic.

Scope Innovation Actions are needed to increase the energy efficiency, the use of renewable
energy sources and integration of data centres in the energy system. Proposals should cover
several following areas: innovative and energy efficieooling solutions, waste heat reuse,
geographical and temporal workload balance, integration of local and remote renewable
energy sources, integration in smart grids, integration with district heating/cooling networks,
integration of power backup systamthe grid and use of heat pumps for efficient use of
waste heat etc. Proposals should include the development of business models to trade heat,
cold, electricity or energy security and storage. Proposals should build upon the results of
previous projed such as the ones funded under the-&martcities Call 2013 (namely
RenewlT, DCA4Cities, Dolfin, Genic, GreenDataNet, GEYSER). Proposals should focus on
new and existing data centres (indicatively from 500 kW to 1 MW IT load).

The Commission considers tharoposals requesting a contribution from the EU of between
EUR 2 and 3 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expectedimpact Proposals are expected to demonstrate the impacts listed below (wherever
possible, use quantified indicators and targets):

1 Bring data centre specific innovative energy efficiency technologies and solutions,
already developed by research projetisnarket faster and cheaper.

1 Reaching a Power Usage Effectiveriés$ up to 1.2.

1 Achieve a high share of the data centre energy consumption covered by sustainable
energy resources.

Type of Action Innovation action

The conditions related to this ¢ are provided at the end of this call and in the General
Annexes.

EE-21-2016: ERANET Cofund actions supporting Joint Actions towards increasing
energy efficiency in industry and services

Specific Challenge The challenge for the European industry is develop a global
technological leadership in energy efficiency solutions. Thefllding alone will not be
sufficient to ensure an increase in energy efficiency in the process industry by 20% in 2020
and to radically reduce the energy content of prodagctemading to more flexible, less costly
manufacturing processes and for smlhsumption. Therefore the Member States and

Power usage effectiveness (PUE) is a measure of how efficiently a computer data centre uses energy; PUE=total
facility energy/IT equipment energy
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Associated Countries are invited through this action to identify Joint Actions in this field, to
implement joint activities, and toystemically address the naechnology barriers for wider
uptake of energy efficiency.

Scope The proposed ERAIET action aims at development and launch of a joint call for
proposals in the field of energy efficiency in Industry and Services. Proposald glool the
necessary financial resources from the participating national (or regional) research
programmes with a view to implementing a joint call for proposals resulting in grants to third
parties with EU cdunding in this area. The joint call shoulacus around a limited number

of industrial sectors, not covered under SPIRE. The projects financed by the joint call should
cover either industrial sectors with very energy intensive industrial processes or industrial
sectors with large energy consumptidue to their market presence, though their industrial
processes are not highly energy intensive. Further, they should cover industrial sectors with
innovative potential and willingness/readiness to implement energy efficiency measures at a
meaningful sca. Finally, the size of the addressed industrial sectors in EU and/or their
benefits for the EU economy need to be taken into account. The joint call should address
Innovation Actions and include the elements related to persistent market barriers. Broposal
should demonstrate how the proposed activities will be continued commercially beyond the
project lifetime. Involvement of relevant multiplier organisations is encouraged. The ERA
NET action will be implemented according to the three reporting periogsnsch

The Commission considers that proposals requesting a contribution from the EU of around
EUR 5 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposalsngaibsti
amounts.

Expected ImpactThe ERANET action will indicate the specific impact resulting from the
transnational nature of the action and the European added value. Deliverables of each of the
projects financed by the joint call will be includedtive reports of the ERAIET action to

the European Commission. The projects financed by the joint call are expected to demonstrate
the impacts in terms of primary energy savings triggered by the project within its duration (in
GWh/year per million Euro of B funding). They are also expected to contribute to the
objectives of the EU Energy Efficiency policies and initiatives. Finally, they will include ad

hoc indicators to measure the progress against specific objectives of their choice, which could
be usedd assess the progress during the BRAT action life time.

Type of Action ERA-NET Cofund

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

5.INNOVATIVE FINANCING FOR ENERGY EFFICIENC Y INVESTMENTS

Despte growing investment in energy efficiency, there is still a gap between the financial
sector and energy efficiency projects, e.g. due to a lack of mutual understanding and well
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established means of interaction. The absence of a proven track recordgyf effielency
investments, and a pipeline of concrete projects, are major obstacles to the supply- of large
scale finance at a low cost for energy efficiency. This challenge is addressed: 1) at the project
level by provision of Project Development Assistaisapport under the topic EE22 and Elena
Facility and 2) at the programme level (regional or national) by supporting the development
of innovative financing schemes and initiatives leading to better "readability” of the market
fundamentals for financiersd investors 3) at the EU level by addressing issues related to
scalability, aggregation and risk consideration related to energy efficiency investments from a
global, financial perspective creating the legal and organisational arrangements which will
allow an enhanced flow of private finance. Finally, energy efficiency services such as energy
performance contracting need to be further developed and extended to new types of actors and
sectors.

Proposals are invited against the following topic(s):
EE-22-20162017: Project Development Assistance

Specific ChallengeAs underlined in the Investment Plan for Europe, there is continued need
for building a solid and transparent pipeline of sustainable energy investment projects to help
the EU unlock additional ingments and in order to demonstrate their financial viability and
attractiveness, in particular, to private investors. Whilst there is already a significant pipeline
of large scale renewable energy projects, investors and lenders need to gain moreceonfiden
on investment projects related to energy efficiency which are still seen as risky and
fragmented. EU added value can be obtained in particular where projects introduce innovation
to the market regarding project aggregation and financing solutions mimgrtransaction

costs and engaging the private finance community as well as where projects demonstrably
remove legal, administrative and other market barriers for mainstreaming large scale
sustainable energy investment schemes.

Scope Project Developmemssistance (PDA) will be provided to public and private project
promoters such as public authorities or their groupings, public/private infrastructure operators
and bodies, energy service companies, retail chains, estate managers and services/industry.
Theaim of the action is thus to build technical, economic and legal expertise needed for the
project development and leading to the launch of concrete investments.

The proposed investments will be launched before the end of the action which means that the
project should result in signed contracts (or launched tendering procedures as appropriate) for
sustainable energy investments to that effect, e.g. construction works, energy performance
contracts, turnkey contracts.

The PDA focusses on sectors of existingblc and private buildings; street lighting;
retrofitting of existing district heating/ cooling; energy efficiency in urban transport (such as
transport fleets, the logistics chainjmebility, modal change and shift) in urban/autban
agglomerations anather densely populated areas and energy efficiency in industry and
services.
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Whilst proposals may address investments into distributed, -soa# renewable energy
sources in combination with energy efficiency, the main focus should lie on capturing
untapped high energy efficiency potentials.

Proposals should have an exemplary/showcase dimension in their ambition to reduce energy
consumption and/or in the size of the expected investments. Proposals should also deliver
organisational innovation in the #&ncial engineering (e.g. dll financing schemes,
guarantee funds, or factoring funds) and/or in the mobilisation of the investment programme
(e.g. bundling, pooling or stakeholder engagement). Innovation should be demonstrated
taking into account the ateof-the-art. In addition, proposals should demonstrate a high
degree of replicability and include a clear action plan to communicate experiences and results
towards potential replicators across the EU.

This PDA facility focuses on small and medismedenergy investments of at least EUR 7.5
million to EUR 50 milliort®.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 0.5 and 1.5 million would allow this specific challenge to be addressed appropriately.
Nonethegss, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets):

1 Delivery of a gries of sustainable energy investment projects and innovative financing
solutions schemes;

1 Every million Euro of Horizon 2020 support should trigger investments worth at least
EUR 15 million.

1 Primary energy savings, renewable energy production and investments in sustainable
energy triggered in the territory of participating parties by the project within its duration
(respectively in GWh/year and million Euro of investments per million EuroWf E
funding),

1 Demonstration of innovative and replicable investment financing solutions, documenting
feedback/uptake from potential replicators.

Type of Action Coordination and support action

The conditions related to this topic are provided at the exidhis call and in the General
Annexes.

It is conplemented by the ELENA facility which provides project development assistance for larger scale
investments.
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EE-23-2017: Innovative financing schemes

Specific ChallengeThere is a need to set up innovative financing schemes at regional or
national level in order to create the conditions for adequate supply of privateeifar

energy efficiency investments. New financing schemes can therefore play an important role in
supporting the effective implementation of the Investment plan for Europe and the effective
use of European Structural and Investments Funds (ESIF).éhises among others setting

up the legal and technical arrangements between the key actors on a given territory, agreeing
on common procedures for qualifying projects and financing them, setting up templates for
technical specifications and contracts,. ditowever, the development of new financing
schemes should always be based on the principles of complementarity and additionality, as
well as transparency and due diligence and reflect the fundamentals of the given territory or
market segment.

Innovative fnancing schemes can involve different types of organisations and ownership
structures and include for example replication of previously demonstrated successful
financing models such as dedicated credit lines, guarantee facilitiegl| famancing scheme

(e.g. utility-financed), or factoring/forfaiting schemes;-bii or ontax financing schemes
citizen financing (e.g. crowtunding) for energy efficiency; finance models for the deep
renovation of buildings, addressing both property and rental madetshemes based on
project aggregators or clearing houses at regional or national level, which should support
project development and match demand and supply of energy efficiency finance.

The largescale rollout of innovative financing schemes may alsguire overcoming a
number of obstacles such as the lack of competences, in particular for public authorities, as
well as the legal and policy framework at national and EU levels in order to support the
implementation of effective and sustainable energyesys and value chains.

Scope Proposals should address development or replication of innovative financing schemes
including various forms of obill financing (e.g. utilityfinanced). Exploring possible
avenues of supporting energy efficiency financing ibpovating the framework and
instruments that could be further-apaled e.g. under the European cohesion policy or other
schemes. Analyse impacts of existing financial instruments and requirementssicaling.
Proposals should include capacity builflion innovative financing to specific groups of
stakeholders such as Member States, public authorities, energy agencies, energy consultants,
and the financial sector, led by or involving professional federations or associations at the
national level as apppriate. Capacity building could use the concrete examples developed
through project development facilities (e.g. ELENA, MLEI PDA). Training tools should be
complementary to already existing/recognised training schemes for the targeted groups, and
demongtate sustainability.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and seledtioroposals requesting other
amounts.
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Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets), depending on the activities of the
proposal:

71 Delivery of innovatie financing schemes that are operational and ready to finance
energy efficiency investments.

1 Market stakeholders with increased skills/capability/competencies (to be measured in
Number of people with increased capacity) and {@sging training tools.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-24-20162017: Making the energy efficiency market investible

Specific Challenge Suboptimal levels ofinvestment in sustainable energy (in particular
energy efficiency) are linked, among others, to a lack of trust of investors and financiers in the
financial viability of energy efficiency measures. Banks, institutional investors and asset
managers lack thekills and operational tools to effectively assess sustainable energy
investments and integrate energy efficiency in their investment strategies. Access to the
capital markets for energy efficiency investments is hampered by the lack of standardisation
of assets.

Scope Proposals should address one or more of the following issues:

1 Development, demonstration and promotion of frameworks for the standardisation and
benchmarking of energy efficiency investments such as labelling schemes, project rating
methalologies and risk assessment tools, standardised legal and financial structures of
assets (loans, guarantees, energy performance contracts etc.) in order to develop
securitisation and rating models for energy efficiency based financial products, which
shoud enable the development of and access to secondary markets. Proposals integrated
in a broader approach such as socially responsible investment should focus on the energy
component.

1 Gathering, processing and disclosing lasgale data on actual finaatiperformance of
energy efficiency investments, in order to create a track record for energy efficiency in
different sectors (buildings, industry, transport, etc.). Further integrating the 'green value'
of buildings in property valuation through collectiof market data across the EU and
actions targeted to the key actors in the sale or lease process (e.g. real estate agents,
property valuers, notaries, etc.)

1 Targeting institutional investors (e.g. public pension schemes) in order to increase the
shareof their funds invested in energy efficiency, or to develop specific funds or
investment products. Supporting the integration of energy efficiency in portfolio
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management strategies for institutional investors and/or fund managers, including
through redefinition of fiduciary duties.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 million and EUR 1.5 million would allow this specific challenge to be addressed
appropriately. Nonetheless, this does not preclsulemission and selection of proposals
requesting other amounts.

Expected ImpactProposed actions are expected to demonstrate the impacts listed below
(wherever possible, use quantified indicators and targets), depending on the activities of the
proposal:

1 Reduced uncertainty as regards investments into energy efficiency and increased
investors' confidence;

1 Frameworks, standardisation, benchmarking, standardised descriptions and data
evidence of financial returns of energy efficiency investments agreed and accepted by
the market;

1 Higher allocation of institutional investments to energy efficiency; starsdrdn of
assets enabling securitisation; development of a secondary market for energy efficiency
assets.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EE-25-2016: Development and roHout of innovative energy efficiency services

Specific ChallengeAs underlined in the Investment plan for Europe, significant investments
are needed in the scale of around EUR 100 billion perSieaorder to meet the 202and

2030 energy efficiency targets of the European Union. While the EU Structural and
Investment Funds and national support schemes can contribute to some extent with public
finance, most of the financing needs to come from the private sector. The Efigcggncy

Market Report by the International Energy AgeTicyonfirms that energy efficiency is
becoming an established financial market segment, energy efficiency finance is expanding
and innovating, with new funding approaches and business model$eanthtket potential

for energy efficiency is growing significantly. However, in order to reach more quickly the
full market potential, the development and lasgale uptake of new business models and
energy efficiency services such as Energy Performano&r&&ting combined with innovative
financing solutions are needed to better monetise the future energy savings for the initial
investments.

Estimation based on the Impact Assessment of the Energy Efficiency Communication, SWD (2014) 255 final.
International Energy Agency @24). Energy Efficiency Market Report 2014. Paris.
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Scope Proposals aiming at developing, demonstrating and standardising new types of energy
efficiency services anthusiness models in all sectors (incl. mobility), which could better
monetise the multiple benefits of energy efficieticy

Supporting the further development of energy performance contracting or similar methods
based on monetisation of energy savings arrobenefits by new types of actors (e.qg.
industry, facility managers, construction companies, social housing operators, or other actors)
and/or in new market segments (e.g. residential sector).

Support the development of innovative energy efficiency sesvand business models for
industrial and service companies enhancing the implementation of energy audit
recommendations. Special focus should be placed on the implementation of energy efficiency
measures in industries and companies that use large shiaresmal demand (e.g. hotels,
leisure centres, retail, hospitals) in order to accelerate the uptake of energy efficient and
renewable heating and cooling solutions.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 million and EUR 2 million would allow this specific challenge to be addressed
appropriately. Nonetheless, this does not preclude submission and selection of proposals
requesting other amounts.

Expected ImpactProposed actions are expected to demnates the impacts listed below
(wherever possible, use quantified indicators and targets):

1 Viability of innovative energy efficiency services.

1 Investments in sustainable energy made by stakeholders in sustainable energy while
employing innovative finating schemes based on energy services (in million Euro of
investments per million Euro of EU funding)

1 Primary energy savings triggered by the project within its duration (in GWh/year per
million Euro of EU funding)

1 Renewable Energy production triggefeg the project within its duration (in GWh/year
per million Euro of EU funding)

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

International Energy Agency (2014), Capturing The Multiple Benefits of Energy Efficiency
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Conditions for the Call - Energy Efficiency Call 20162017

Opening date(s), deadline(s), indicative budgéf{(s):

Topics (Type of Action) Budgets (EUR million Deadlines

2016 2017

Opening: 15 Oct 2015

EE-10-2016 (1A) 16.00 21 Jan 2016

EE-17-20162017 (IA)

EE-03-2016 (IA) 34.00 21 Jan 2016
EE-04-20162017 (RIA)
EE-052016 (RIA)
EE-07-20162017 (IA)

EE-08-2016 (RIA)

Opening: 15 Mar 2016

EE-06-20162017 (CSA) 30.00 15 Sep 2016
EE-09-20162017 (CSA)
EE-11-20162017 (CSA)
EE-13-2016 (CSA)

EE-14-20162017 (CSA)

The DirectorGeneral responsible for the call may decide to open the call up to one month priaftter dhe
envisaged date(s) of opening.

All deadlines are at 17.00.00 Brussels local time.

The DirectorGeneral responsible may delay the deadline(s) by up to two months.

The deadline(s) in 2017 are indicative and subject to a separate financing decigoh.

The budget amounts for the 2016 budget are subject to the availability of the appropriations provided for in the
draft budget for 2016 after the adoption of the budget 2016 by the budgetary authority or, if the budget is not
adopted, as providedif in the system of provisional twelfths.

The budget amounts for the 2017 budget are indicative and will be subject to a separate financing decision to
cover the amounts to be allocated for 2017.
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EE-16-20162017 (CSA)
EE-24-20162017 (CSA)

EE-25-2016 (CSA)

EE-22-20162017 (CSA) 8.00

EE-21-2016 (ERANET-Cofund) 5.00 15 Sep 2016

Opening: 15 Jun 2016

EE-12-2017 (1A) 16.00 19 Jan 2017

EE-17-20162017 (IA)

EE-01-2017 (IA) 30.00 19 Jan 2017
EE-04-20162017 (RIA)
EE-07-20162017 (IA)

EE-20-2017 (IA)

Opening: 19 Jan 2017

EE-02-2017 (CSA) 47.00 07 Jun 2017
EE-06-20162017 (CSA)
EE-09-20162017 (CSA)
EE-11-20162017 (CSA)
EE-14-20162017 (CSA)
EE-152017 (CSA)
EE-16-20162017 (CSA)
EE-18-2017 (CSA)
EE-19-2017 (PPI)
EE-23-2017 (CSA)

EE-24-20162017 (CSA)
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EE-22-20162017 (CSA) 8.00

Overall indicative budget 93.00 101.00

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

9 Information on the outcome of the evaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Exceptional funding rates

EE-19-2017 The funding rate for Public Procurement of Innovative Soluti
(PPI) actions is limited to 35% of the total eligible costs (PF
procurement for the purchase and deployment of innovi
solutions) to leverage enancing from the procurers.

Eligibility and admissibility conditionsThe conditions are described in parts B and C of the
General Annexes to the work programme with the following exceptions:

EE-02-2017, EEO6- Taking into account the nature of the activity and with
20162017, EEO9- objective to maximize the European Added Value and Euro
20162017, EE11l- market uptake through transnational collaboration*,
20162017, EE13- following additional eligibility criteria aply:

2016, EE15-2017, EE
182017, EE23-2017,
EE-24-20162017, EE 2. each of the three legal entities shall be established
25-2016 different Member State or Associated Country

1. atleast three legal entities shall participate in an action;

3. all three legal entities shall be independent of each o
within the meaning ofArticle 8 of the Rules fol
Participation.

* Transition towards Secure, Clean and Efficient Energy anc
Energy Union project are cresstional policy initiatives an(
priorities aiming at trargational solutions.

EE-16-20162017 Taking into account the nature of the activity and with
objective to maximize the European Added Value and Euro
market uptake through transnational collaboration*,
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following additional eligibility criteria apply:
1. atleast three legal entitiesadl participate in an action;

2. each of the three legal entities shall be established
different Member State or associated country;

3. all three legal entities shall be independent of each ¢
within the meaning of Article 8 of the Rules f
participaton;

4. actions must include the relevant market surveilla
authorities in their consortia **.

* Transition towards Secure, Clean and Efficient Energy anc
Energy Union project are cresstional policy initiatives an(
priorities aiming at trargationalsolutions.

** This action aims at the implementation of the Ecodes
Directive, the Energy Labelling Directive and the Regulatior
Labelling of Tyres. While monitoring and verification can
done by various actors, only the market surveillance aug®
have the power of enforcement.

Evaluation criteria, scoring and thresholdhe criteria, scoring and threshold are described in
part H of the General Annexes to the work programme.

Evaluation Procedurélhe procedure for setting a priority order fooposals with the same
score is given in part H of the General Annexes.

The full evaluation procedure is described in the relegaitde published on the Participant
Portal.

Consortium agreementViembers of consortium are required to conclude a consortium
agreement, in principle prior to the signature of the grant agreement.
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Call - COMPETITIVE LOW -CARBON ENERGY
H2020-LCE-20162017

1. TOWARDS AN INTEGRATED EU ENERGY SYSTEM

Where do we stand?

In the 2020 and 2030 Climaenergy packages, the EU committed to lower greenhouse gas
emissions by 20% with respect to 1990 and 40% by 2030 and to reach a share of renewables
of 20% by 2020 and at lea&7% by 2030.

In this landscape, the electricity network has a central role to play. In 2014, 26% of the EU's
power was generated from renewables. About 10% of the total EU electricity is sourced from
variable renewable electricity (such as wind and so@wing to the increasing number of
appliances and to the expected penetration of heat pumps and electric vehicles, the share of
electricity in the overall energy consumption is expected to rise and the share of renewables in
electricity could be as high &0% by 2030 with an important contribution from variable
sources.

Today, our EU energy system is still strongly linked to borderlines between Member States
and connections between the electricity, gas and heat networks are still scarce. Creating links
betveen these networks would provide more flexibility, more resilience and allow a larger
penetration of variable renewables. This approach is underpinned by the recent
Communication 'Energy Union'. Collaboration between Member States and between regions
has obvious benefits for the mutualisation of assets bringing security of supply and the
resilience of the system in case of crisis. This is also needed to achieve a fully integrated
energy market and will allow us to progress faster in the decarbonisatmur @conomy.

Finally, the Communication highlights the importance of a \wetirdinated research and
innovation as a key element for our competitiveness.

More variable renewable energy sources in the electricity system in -funetiioning pan
European eergy system will require many changes not only in terms of new technologies
(e.g. smart energy management systems, energy storage) but also in terms of infrastructures,
interconnections between Members States, regulatory environment, harmonization of
standwrds, and new business models from end to end (energy production to final
consumption).

The work programme 2012015 was calling for actions to modernize the electricity grid and

to provide the energy system with flexibility through enhanced storage tegieso During

the SEFPlan conference in December 2014, the stakeholders broadly endorsed a revised
structure, not only looking at technologies but at the energy system in its ensemble. In this
new approach, the active consumer is put at the center okntbegy system. Work
programme 2012017 proposes actions to progress in this direction.
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Overall approach for 2012017

The center of gravity of Calls 2016 and 2017 remains the electricity system but with a number
of openings for transnational collaboratiand connections between energy networks. While
call 2016 puts emphasis on the electricity distribution system, the call in 2017 is opened for
demonstration projects in the field of transmission. Call 2017 also includes links between
distribution and trasmission networks and links between the electricity network and other
energy networks.

Unlike the previous call where smart grid and storage were separated topics, the new
integrated approach of the S&an is reflected through topics which integrate daia
response, smart grid, storage and links with other networks.

In 2016 and 2017, topic LGE calls for the maturation of promising next generation
technologies for the distribution network with RIAs. Such maturation of technologies should
occur in a TRL ange of typically 3 with a recommended EU contribution of EUR 2 to 4
million per project so as to be ready to be used in demonstration projects in about 5 years.

In 2016, topic LCE2 will be demonstrating technologies for the distribution network which
have reached the required level of maturity and evolve in a range of TRL of typicaliy 5

an integrating environment, supported by EU funding between EUR5 Ir@illion. Such
technologies would then be ready for deployment about 5 years after the éedpobject.
While in topic LCE1, a technology can be addressed in isolation, there is an obligation of
integrating several technologies in topic LCE

In 2017, topic LCE4 calls for the demonstration of integration of technologies with a center
of gravity on the transmission network, but including links with the distribution network in a
TRL range 58 and EU funding EUR 230 million per project. In addition and for the first
time, topic LCE5 calls for tools and technologies for coordination and integratf the
European energy system with EU funding of EUR @illion per project.

Topics relevant to this section can also be found in the work programme of the NMBP patrt, in
particular topic NMBP03-2016 ("Innovative and sustainable materials solutionstlie
substitution of critical raw materials in the electric power system"), topic NWBE017
("Costeffective materials for 'powedp-chemical’ technologies”), topic ICI5-20162017

("Big Data PPP: Large Scale Pilot projects in sectors best benefitbny datadriven
innovation") and in the frame of the EU collaboration with Brazil in topic E122017
("Utilities: energy management at home and in buildings").

It is also anticipated that, pending the discussions between Member States and countries
as®ciated to H2020 and the appropriate European Commission services, a budget for an
ERA-NET action relevant to this section of the Work Programme 'Towards an integrated EU
energy system' could be included in the Call 2017. The scope of suciNERAhould e
identified in the light of its contribution to the SHan, its complementarity with topics
LCE-1-5 and its strategic positioning with respect to the ongoing-BIEA Smart Grid Plus.
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The budget distribution between the Topics open in 2017 maybe betsiabpevision and

their scope adapted following the coverage of projects which will be selected in 2015,
answering the topics on transmission grid and kaagde storage in the 2015 call (LCES
2015, LCE61 2015, LCE9i 2015) and the discussions of atgndial ERANET actions
relevant to 'Towards an integrated EU energy system' in call 2017.

Proposals are invited against the following topic(s):

LCE-01-20162017: Next generation innovative technologies enabling smart grids,
storage and energy system integtion with increasing share of renewables: distribution
network

Specific Challengeln a fast evolving and competitive global landscape, Europe needs to
develop and mature the next generation of competitive technologies and services for the
distribution gid at medium and low voltage levels, which are clearly going beyond the state
of the art and will be ready to integrate the market in five to ten years' time. These
technologies and services should enable advanced solutions for desspadse, smart grid
storage and energy system integration while respecting the needed stability and security in the
context of an increasing share of variable renewable energy sources in the electricity grid.

Scope Proposals must target technologies, tools and/or seimicee of the following areas:
In 2016:

1. Storage: technologies for the storage of energy in the distribution network and their
integration and exploitation in the smart grid context, including decentralised storage at user
premises or at substatidavel; this encompasses optimal use of the potential of electric
vehicles; particular attention should be put on cost, stability and lifetime;

2. Synergies between energy networks: develop power to heat solutions and strategies (e.g.
through the use of wat boilers, heat pumps, thermal inertia of buildings, cooling needs, etc.),
develop variable renewable power to gas/fuel solutions; technologies for hydrogen production
and storage are addressed in the frame of the Fuel Cell and Hydrogen JU and ame therefo
excluded from this call

In 2017:

3. Demaneresponse: tools and technology validation for demand response forecast, profiling,
segmentation, load forecasting, innovative and-tremmndly services for customers based on
smart metering; inclusion of Virel Power Plant and microgrid as active balancing assets;
associated innovative market and business models; secure data handling;

4. Intelligent electricity distribution grid: tools for the optimisation of the distribution grid,
technologies for autonomoasid selfhealing grids, energy management and control systems,
technologies for advanced power electronics, for enhanced observability, e-gmeeal
system awareness; secured communications in the smart grid in particular cyber security and
big data anaftics.
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Proposals will clearly indicate which area is targeted.

Proposals will include a predesign of interfaces to energy networks and will demonstrate a
good knowledge and compatibility with current regulations, available or emerging standards
and interoprability issues applying to their technologies, in particular in connection to
ongoing work in the Smart Grid Task Force and its Experts Groups in the field of
Standardization (e.g. CENLC-ETSI M/490), regulatory environment for privacy, data
protectior™, cyber security, smart grid deployment, infrastructure and industrial policy
(http://ec.europa.eu/energy/en/topics/marestd consimers/smargridsandmeters/smart
gridstaskforce).

A preliminary analysis of potential business models will be made as well as an analysis of
potential needs in the field of standards and regulations so that markets can effectively adopt
the developedechnologies in 5 to 10 years.

Projects will mature technologies in a range of Technology Readiness Level (TRL) of
typically 3-6. Proposals will indicate the estimated levels of TRL at the beginning and at the
end of the project.

The Commission considersathproposals requesting a contribution from the EU between
EUR 2 and 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

In order b ensure the coverage of all areas, for each call, proposals above all thresholds will
be ranked in each of the areas opened under the call and the first ranked proposals in each
area will be selected until the available budget is exhausted (first, pthgais ranked nb 1,

then nb 2, etc.); in case of insufficient budget to select all projects of the same rank to cover
the areas, the best scores will prevail; in case of equal scores, usual rules will prevail.

Expected ImpactProposals must demonstratatththey are relevant, compatible with the
broad EU energy policy context such as Clirdatergy packages and Energy Union. Where
appropriate, they should also indicate if and how they will contribute to:

1 ongoing policy developments in the field of thesida of the internal electricity market,
of the retail market and ongoing discussions onr@atsumption,

1 enhanced interconnections between Member States and/or between energy networks.
Proposals must demonstrate contributing to the following ovenathcts:

1 The EU power network should be capable of integrating large share of renewables (more
than 50% by 2030, in particular variable energy sources, up to 90% variable by 2050), in
a stable and secure way.

Commission Recommendation of 10 October 2014 on taa Protection Impact Assessment Template for
Smart Grid and Smart Metering Systems (2014/724/EU)
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1 EU based companies will be able to delivdeguate competitive product and services
on the market in 5 yeatl) years after the end of the project.

Proposals will also demonstrate contributing to the following specific expected impacts for
each area:

1. Develop energy storage systems providing isess to the distribution grid and the
consumer at affordable costs, deferral of investments in grid reinforcements, validation
of business models;

2. Cost effective conversion of excess electricity, avoid curtailment, provide services to the
grid;

3. Enable and/or enhance demand response schemes bringing proven and quantified
benefits for the grid and the consumers / prosumers; validation of business models;

4. Improved basis for renewable energy sources hosting capacity, stability and flexibility in
the distibution grid operating with large share of variable renewables, reduction of
congestion.

Finally, proposals will also include dtbc indicators to measure the progress against specific
objectives of their choice which could be used to assess the prdgregsthe project life.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-02-2016: Demonstration of smart grid, storage and system integration technolies
with increasing share of renewables: distribution system

Specific ChallengeTo demonstrate a set of technologies and solutions in an integrated
environment with the perspective of introduction in the market in the coming years to enable
demanerespons, smart grid, storage and energy system integration operating under stable
and secure conditions in the context of an increasing share of renewable energy sources in the
electricity grid.

Scope Proposals will target the distribution grid (medium and lesitage levels) and
demonstrate a combination of at least 3 of the following aspects:

1 Demandresponse: mechanisms and tools allowing consumers to participate actively in
the energy market and in demand response schemes (e.g. relying on smart metering);
demonstration and validation of new business models for combining distributed energy
resources, selfonsumption and storage with optimized utilisation of distribution
networks from all energy carriers;

Part 10- Page65 of 183



55

HORIZON 2020- Work Programme 2016 2017
'‘Secure, Clean and Efficient Energy"'

1 Smartening the distribution grid: methodologies for improved control and automation of
distribution networks, network management and monitoring tools with particular
improved observability of variable generation and consumption loads, integration of
Virtual Power Plants and microgrids as active balancing assets,

1 Demonstration of energy storage technologies (e.g. batteries, fly wheel, etc.) and/or
connections between the electricity network and other energy networks such as power to
heat solutions under sbcompetitive conditions (e.g. through heat storage with water
boilers, heat pumps, thermal inertia of buildings, etc.) and power to gas / fuel solutions;
demonstration of associated energy management systems and of services provided to the
distribution gid and the consumers; technological developments for hydrogen
production and storage are addressed in the frame of the Fuel Cell and Hydrogen JU and
are therefore excluded from this call but proposal may include the integration of such
devices in the denmstration;

1 Smart integration of grid users from transport (e.g. electric vehicles, large ships and
inland waterway barges while in ports) for charging, providing storage capacity or for
their capacity to supply electricity to the grid.

The targeted tectology readiness levels (TRL) will range typically between 5 and 8.
Proposals will indicate the estimated levels of TRL at the beginning and at the end of the
project.

The proposed solutions should be demonstrated in large scale pilots and validatetifén rea
conditions when possible or on real data if by simulation for a period of time ensuring
credibility and consistency of conclusions. The funding should be primarily intended to be
used to finance integration and coordination aspects; the need tbdwdwlare such as smart
meters, storage devices, etc. should be duly justified in the proposals (Annex 1 and 2).

Proposals will include a detailed analysis of current regulations, standards and
interoperability/interfaces issues applying to their caspamicular in connection to ongoing
work in the Smart Grid Task Force and its Experts Groups in the field of Standardization (e.g.
CEN-CLC-ETSI M/490), regulatory environment for privacy, data protectioncyber
security, smart  grid deployment, infrastwe  and industrial policy
(http://ec.europa.eu/energy/en/topics/marketd consumers/smadridsandmeters/smast
gridstaskforce).

Cost/benefit analysis, business models and plans for replication must be part of the proposed
work.

Proposals will also foresee coordination with similar-fadded projects (in particular those
which will be funded under this call) in particular for jgglrelevant issues such as regulatory
framework, business models, obstacles to innovation. It is recommended to reserve of the

Commission Recommendation of 10 October 2014 on the Data Protection Impact Assessment Template for
Smart Grid and Smart Metering Systems (2014/724/EU)
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order of 2% of the EU funding for these activities. A Coordination and Support Action is
foreseen for the organisation of thalaboration in this Work Programme (see Topic LCES3).

The Commission considers that proposals requesting a contribution from the EU between
EUR 12 and 15 million would allow this specific challenge to be addressed appropriately.

Nonetheless, this does npteclude submission and selection of proposals requesting other

amounts.

Expected ImpactProposals must demonstrate that they are relevant, compatible with the
broad EU energy policy context such as Clirfatergy packages, Energy Union. Where
relevant, hey should also indicate if and how they will contribute to:

1 ongoing policy developments in the field of the design of the internal electricity market,
of the retail market, ongoing discussions on-setisumption,

1 enhanced interconnections between MenfStates and/or between energy networks.
Proposals will demonstrate contributing to the following overall impacts:

1 The EU power network will be capable of integrating large share of renewables
exceeding 50% by 2030, in particular variable energy gsuin a stable and secure way

1 EU based companies will be able to deliver adequate competitive product and services
on the market in-5 years after the end of the project

1 The demonstrated solutions have the potential to be scaled (if needed) aradaepli

Proposals will also demonstrate if and how they contribute to the following more specific
expected impacts:

1 Competitive demand response schemes for the benefit of the grid and the consumers

1 Validated contributions for improved, stability andxilality in the distribution grid,
avoid congestion; enabling near riate pan European energy balancing market;

1 Emergence of new services provided by storage systems to the distribution grid and the
consumers/prosumers at affordable costs, deferial/e§tments in grid reinforcement,

1 Conversion of excess electricity, avoid curtailment, provide services to the grid

1 Creation of synergies with transport users (e.g. services to the grid with smart charging) /
support the decarbonisation of transport.

Finally, proposals will also include dtbc indicators to measure the progress against specific
objectives of their choice which could be used to assess the progress during the project life.

Type of Action Innovation action
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The conditions related to tisi topic are provided at the end of this call and in the General
Annexes.

LCE-03-2016: Support to R&l strategy for smart grid and storage®

Specific ChallengeThe new structure of the SEFlar?’ identifies the following Integrated
Challenges: Active consumer at the centre of the energy system, Demand focreasing

energy efficiency across the energy system, System optimisation, Secuedfaxiste, clean

and competitive supply as well a@me Cros€utting aspects. A novel approach to R&l
strategy in the field smart grid and storage is needed to address these integrated energy
challenges.

Scope Proposals must put forward a convincing framework to tackle all the following issues:

1 Suppot to the coordination of stakeholder views on R&l strategy using existing
structures such as the Smart Grid Technology Platform, the EEGI, EERA, etc., taking
into account the structure of Selan the possible coming evolutions of the-Bletin and
Integraed Roadmap governance. Provision should be made to organise 2 plenary
meetings per year.

1 Analysis of the orgoing research, demonstration and innovation projects in the EU and
countries associated to H2020 and where possible/relevant at Member Sgatbsu&s
to link with national technology platforms) and regional levels;

1 Support for the development of a R&l roadmap based on the analysis of ongoing
projects and taking into account relevant processes for the consolidation of stakeholders
views;

1 Organisation of 2 workshops per year in Brussels to enhance collaboration between
projects and to establish synergies on policy related aspects (e.g., business models,
regulatory framework, financing framework, etc.) of the Horizon 2020 funded projects in
the field of smart grid and storage;

1 Propose and organise workshops and processes for enhanced cross border knowledge
sharing and system optimisation.

The support framework will be capable of hosting a representative set of stakeholders
covering the follving aspects: generation, transmission, distribution, smart metering,
consumers and the following sectors: industry, research centres and academia. Direct (as a
beneficiary) or indirect (e.g. under the form of a letter of intent) commitments of stakeholder

in the proposal constitute an added value.

This activity directly aimed at supporting the development and implementation of evidence base for R&I policies
and supporting various groups of stakeholders is excluded from the delegation to INEA and will be implemented
by the Commission services.

Strategic Energy Technology (SET) Towards an Integrated Roadmap: Research & Innovation Challenges and
Needs of the EU Energy System

Part 10- Page68 of 183



HORIZON 2020- Work Programme 2016 2017
'‘Secure, Clean and Efficient Energy"'

The Commission considers that proposals requesting a contribution from the EU of around
EUR 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude subimisand selection of proposals requesting other
amounts.

Only one proposal will be selected.
The recommended duration of this activity is 48 months.

Expected ImpactProposals will demonstrate contributing to enhance the efficiency of R&l
policy making atEU level. In particular, proposers will demonstrate how and why they are
best paced to support the stakeholder's community; their experience in supporting the
development of R&l roadmaps, their capacity to organise stakeholders/EU funded projects
events while creating output for policy making.

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-04-2017: Demonstration of smart transmission grid, storage andsystem
integration technologies with increasing share of renewables

Specific Challenge The integration of variable renewable energies challenges the
transmission network. Also, the target to reach 10% of interconnection of the production
capacity calldor new approaches to the transmission network and its management and opens
new perspectives in terms of sharing and resources (e.g. production, storage, handling of
electricity from variable renewable energy sources) across borders.

Scope Proposals wiltarget the transmission grid and demonstrate a combination of at least 2
of the following aspects:

1 Power transmission technologies and management of large scale generation in the
context of an increased share of variable renewables;

1 Large scale storageelevant to the transmission network (GWh scale), potentially
including several storage technologies addressing different time scale (e.g. daily,
seasonal), ramping rates and volumes, managed centrally or in a distributed way;

1 Communication / ICT techragies / control tools to enhance réiahe awareness,
introduce more flexibility the transmission grid, the integration of storage facilities, of
more flexible generation, of demanesponse mechanism and its interface to the
distribution grid; cros$order collaboration;

1 New approaches to the wholesale market facilitating the participation of variable
renewable energy sources, remunerating adequately new flexibility services to the grid
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such as offered by storage, active participation of demand andplagers such as
aggregators and reducing the cost of operations.

The targeted technology readiness levels (TRL) will range typically between 5 and 8.
Proposals will indicate the estimated levels of TRL at the beginning and at the end of the
project.

Propaals will include an analysis of current regulations, codes and standards applying to their
case as well as an analysis of business models anBysapean EU market integration if
relevant. Where appropriate, environmental issues will be addressed lighthef existing
regulations (e.g. water framework directive, Natura 2000, etc.).

Proposal tackling problems of transnational nature will be given specific attention.

Proposals will also foresee coordination with similar-fadded projects (in particuldhose

which will be funded under this call) in particular for poli@levant issues such as regulatory
framework, business models, obstacles to innovation. It is recommended to reserve of the
order of 2% of the EU funding for these activities. A Coordamiand Support Action is
foreseen for the organisation of this collaboration in this Work Programme (see Topic LCE 3)

The Commission considers that proposals requesting a contribution from the EU between
EUR 15 and 20 million would allow this specific tleage to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposals must demonstrate that they are relevant, compatible with the
broad EU energy policy context such as Clirfatergy packages, Energy Union. Where
relevant, they should also indicate if and how they will contribute to:

1 ongoing policy developmés in the field of the design of the internal electricity market,
of the retail market, ongoing discussions on-setisumption,

1 enhanced interconnections between Member States and/or between energy networks.

Proposals will demonstrate that the proposeldtion can be scaled (if needed) and replicated
as well as if and how they contributing to the following points:

The EU power network:

1 is capable of integrating large share of renewables (at least 50% by 2030), in particular
from variable sources;

1 can operate in a stable and secure way;

1 operates within a wefunctioning wholesale market, providing the EU consumers with
competitive prices of electricity and integrating renewable sources in a cost effective
manner;
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1 evolves towards a pdauropean atwork with increased levels of security of resource
sharing.

Finally, proposals will also include dtbc indicators to measure the progress against specific
objectives of their choice which could be used to assess the progress during the project life.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-05-2017: Tools and technologies for coordination and integration of the European
energy system

Specific ChallengeThe increasing share of variable renewable energy sources and the 2020
and 2030 targets for the reduction of greenhouse gas emission in the EU are calling for
important changes in our energy system: more flexibility, more active involvement of all
stakeholdes and more collaboration. If no actions are taken, the power system will face
several risks such as, poor quality of the electricity supply, congestion, lack of stability,
excessive levels or curtailments, impossibility to cope with electro mobility deretmdrhe
challenge is therefore to create and deploy common tools for planning, integration and
operation across the energy system and its actors.

Scope Proposals must target the development of technologies, tools and systems in one or
several of the filowing areas:

1. Novel European grid and eftd-end energy system planning tools, including foreseeable
features such as storage, aggregation, desrespmbnse and integrating cost aspects;

2. Enhanced TSO / DSO collaboration and coordination tools, seataeegkchange across
networks along whole the value chain, ICT tools for ctumsler trading for nearly real
time balancing; definition of minimum set of specifications to allow automated digital
crossborder electricity market;

3. Solutions for the deployant of neutral data access points ensuring a fair and transparent
data access to all energy actors (TSOs, DSOs, ESCOs, Telcos, ICT companies,
consumers, etc.); validation of new business models resulting from the cooperation
between them; investigation ofcentives and possible commercial arrangements with a
fair share of benefits across actors;

4. Synergies between electricity, gas and heat networks, associated business and market
mechanisms and analysis of existing regulatory aspects; technologies fogdryd
production and storage are addressed in the frame of the Fuel Cell and Hydrogen JU and
are therefore excluded from this call;

5. Socieeconomic aspects and environmental aspects related to large scale infrastructures
relevant to renewable generationdachanges to transmission infrastructure need for
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their integration; socioeconomic aspects of consumer behaviours in deespodse
mechanisms, consumer engagement.

Proposals will demonstrate a good knowledge and compatibility with current regulations,
available or emerging standards and interoperability issues applying to their technologies, in
particular in connection to ongoing work in the Smart Grid Task Force and its Experts Groups
in the field of Standardization (e.g. CEDLC-ETSI M/490), regulatgr environment for
privacy, data protectiofi cyber security, smart grid deployment, infrastructure and industrial
policy (http://eceuropa.eu/energy/en/topics/markatslconsumers/smagdrids-and
meters/smargridstaskforce).

The Commission considers that proposals requesting a contribution from the EU between
EUR 2 and 4 million would allow this specific challenge to be addregsec@riately and
between EUR 0.5 and 1 million for proposals addressing area 5 only. Nonetheless, this does
not preclude submission and selection of proposals requesting other amounts.

In order to ensure the coverage of each area, proposals above hbltgesill be ranked in

each of the 5 areas and the first ranked proposals in each area will be selected until the
available budget is exhausted (first, all proposals ranked nb 1, then nb 2, etc.); in case of
insufficient budget to select all projects betsame rank to cover the 5 areas, the best scores
will prevail; in case of equal scores, standard rules do apply.

Expected ImpactProposals must demonstrate that they are relevant, compatible with the
broad EU energy policy context such as Cliratergy packages, Energy Union. Where
relevant, they should also indicate if and how they will contribute to:

1 ongoing policy developments in the field of the design of the internal electricity market,
of the retail market, ongoing discussions on-setisumption,

1 enhanced interconnections between Member States and/or between energy networks.
Proposals must demonstrate if and how they contribute to the following impacts.

1. Optimized grid planning and design at European level, maximizing the capacity of the
grid to host variable renewables, take full advantages of-&pespean grid for stabiiy
and security

2. Safe, secure, efficient and coherent data handling, enabling more cross border trading
and real time balancing

3. Enabling new flexibility services to the grid associated with new business opportunities,
offering the access to cheaper gyefor the consumers and maximising the social
welfare

8 Commission Recommendation of 10 October 2014 on the Data Protection Impact Assessment Template for

Smart Gridand Smart Metering Systems (2014/724/EU)
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4. Increasing the potential of exchanges between energy networks, enhanced security of
supply, create business opportunities, avoidance of curtailment, offering new services to
the grid

5. Account for human behaviour in the design of infrastructure and demnesybnse to
avoid blockages due to social acceptance, placing the consumer at the center of the
energy system.

Finally, proposals will also include dtbc indicators to measure the progress agajpestific
objectives of their choice which could be used to assess the progress during the project life.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

2. RENEWABLE ENERGY TECH NOLOGIES

One of the major challenges Europe will face in the coming decades is to transform its energy
system, allowing for secure affordable and efficient energy, while ensuring Europe to be
global leader for renewables.

To help addess such ambitious challenges, the European energy research and innovation
strategy aims at developing and accelerating the time to market of affordableffeciste

and resourcefficient low carbon energy technology solutions, that would decarbdmise t
energy system in a sustainable way while increasing role of domestic sources in the energy
mix to secure energy supply. This strategy is embedded in the Strategic Energy Technology
Plan (SEFPlan) and fully contributes to the Energy Union objectives.

The scale and ambition of research and innovation challenges to be addressed requires
enhanced cooperation between all stakeholders involved, including the EC, Member State
administrations at national, regional and local level, the industry, the reseanctuniynand

society at large.

The SETFPlan Integrated Roadmap, alongside the specific Technology Roadmaps and
Implementation Plans from the European Industrial Initiatives and the Strategic Research
Agendas developed by the European Technology Platfornmidpr guidance for the
development of all of the renewables. However, each area of renewables has its own
challenges, potential, history, level of maturity, risks, and competitive situation that requires
specific and considered approaches.

It is fundamentiathat the different renewable energy technologies will be supported with

targeted actions, explicitly designed taking into account the individual technology potential
and its maturity level, its potential efficiency, performance and cost in comparison to
efficiency, performance and costs that the specific technology has achieved to date. In
addition, distinctive elements that could foster global industrial competitiveness and
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contribute to European security of supply will be taken into account when dgefinen
targeted support actions.

The priority setting for the support to the development of renewable energy technologies will
therefore be as follows:

1. The highest priority will be given to support the next set of technologies that should be
readied for ostcompetitiveness and introduced in the market as soon as possible (off
shore wind, certain areas of PV, CSP, tidal and wave energy, and geothermal energy);

2. The next level of priority will be given to continue support those technologies that have
stared to reach costompetiveness but where continued efforts are needed to increase
this, broaden it to the full sector, and build out the European industry positisihdosn
wind, areas of PV, advanced biofuels, and solar heating and cooling);

3. To contine appropriate levels of support for new and emerging technologies (e.g.
advanced and solar fuels, ocean thermal energy conversion (OTEC), salienty gradient
energy, etc.), to fully mature technologies where further innovation remains important
(hydropower,PV-thermal) and to replace critical pollutant/expensive materials by eco
friendly/sustainable materials.

As a result, the Energy Challenge strives to provide an appropriate support to all new and
existing renewable energy sources, developing a balanagfblipoof renewable energy
technologies across the full pipeline of research and innovation, from basic research,
technology development, technology demonstration and sspdy market readiness,
demandside market wgake, as well as support for firstanket replication of renewable
energy plants. A schematic overview of the portfolio that will be supported is provided later
on.

It also aims to assist Member States in a flexible choice of how they could contribute to
address the highlighted challengegher aligning support of their national research and
innovation instruments or cooperating at a deeper level between themselves and the European
Commission.

DEVELOPING THE NEXT G ENERATION OF RENEWAB LE ENERGY TECHNOLOGI ES

Proposals are invited againsetfollowing topic(s):
LCE-06-2017: New knowledge and technologies

Specific ChallengeThe technologies that will form the backbone of the energy system by
2030 and 2050 are still under development. Promising technologies for energy conversion are
being developed at laboratory scale and need to be scaled up in order to demonstrate their
patential value in our future energy system. These new technologies should provide more
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flexibility to the energy system and could help adapting to changing climatic conditions. New
knowledge and more efficient and casimpetitive energy technologies, inding their
conventional and newly developed supply chains, are required for the long run. It is crucial
that these new technologies show evidence of promising developments and do not represent a
risk to society.

Scope One of the following technologgpedfic challenges has to be addressed:

1 New renewable energy technologie®eveloping the new energy technologies that will
form the backbone of the energy system by 2030 and E®6uding wind energy and
sustainable fuels addressed in the other bulleitpoand photovoltaic new materials
addressed in [the NMP programme], the challenge is to scale up energy technologies
currently in development at laboratory scale. It is crucial that these new, more efficient,
and costtompetitive energy generation andneersion technologies, demonstrate their
potential value in the future European energy system. Developments in sectors other
than energy may provide ideas, experiences, technology contributions, knowledge, new
approaches, innovative materials and skitiattare of relevance to the energy sector.
Crossfertilisation could offer mutually beneficial effects.

1 Wind energy. Improved understanding of the physics of wind as a primary resource and
wind energy technologyFor an improved design of largeale wid rotors a better
understanding of the underlying physics is needed. The challenge is to increase
understanding of the underlying physics and to significantly improve the simulation
capability for multiscale wind flows, loads and materials failure. Sigaiit high
performance computing (HPC) resources will be needed for this challenge. It is expected
that further research towards this challenge will continue after the project, therefore the
data retrieved in this project should be with open access. Rbseasults could
contribute to IEA Wind and for that reason cooperation with IEA partner countries is
expected. International cooperation with leading groups outside Europe is encouraged.
This research will contribute to making wind energy fully competjtihrough a better
design of the wind turbine and having an impact on the turbine efficiency and therefore
on the cost of energy produced.

1 Sustainable Fuels Diversification of renewable fuel production through novel
conversion routes and novel fueldovel technologies for sustainable fuel production
and novel fuels having a potential value in our future transport energy system should be
developed at laboratory scale. The specific challenge is to diversify the sustainable fuel
production taking into acmnt longterm dependencies on fossil fuels of particular
transport sectors by developing novel fuels and processes that in tHeroncan bring
down substantially transport fuel costs while overcoming sustainability constraints and
feedstock limitatios. While biofuels produced from starch, sugar and oil fractions of
food/feed crops are excluded, this research shall enable novel fuel production addressing
one of the following pathways:
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o Development of novel microorganisms, enzymes and catalystcombination of
these systems with improved performance for obtaining paraffinic biofuels or
higher alcohols from lignocellulosic biomass;

o Development of renewable alternative fuels from CO2 in industrial waste flue gases
through chemical catalyticonversion;

o Development of renewable alternative fuels from H20, CO2 and energy from
renewable, autonomous sources through mocganisms, synthetic molecular
systems or chemical synthesis, or a combination of these processes;

o Development of midé distillate range biofuels (i.e. diesel and jet fuel) from liquid
organic or lignocellulosic waste streams through advanced thermochemical
conversion processes.

Aside from the technologgpecific challenges mentioned above, potential environmental,
resource efficiency and safety concerns, issues related to social acceptance or resistance to
new energy technologies, as well as related socioeconomic and livelihood issues also should
be addressed, where relevant. This may require a -distfiplinary perpective with
contributions also from the social sciences and humanities, which then should be integrated
into the research process from the outset. A methodology that permits a sustainability
assessment of the environmental (notably in terms of GHG pexnfme), as well as economic

and social benefits with respect to current technologies should be included.

Novel technology solutions for grid integration, storage, fuel cells and hydiogtrer than
integral to the technology solution developed, energgieffcy and smart cities will not be
supported under this topic but in the relevant parts of this work program.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 2 to 4 million would allow this specific challenge be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe results of this research are expected to move the technology involved to
TRL 4 and to provide bettescientific understanding and guidance enabling the players
concerned (e.g. policy makers, regulatory authorities, industry, interest groups representing
civil society) to frame strategic choices concerning future energy technologies and to integrate
them n the future energy system. It is also expected that newgfdhe-box or advanced
innovative ideas will emerge that will provide new impetus to technology pathways, to new
solutions, and to new contributions to the energy challenge in Europe or warldwid

Where relevant, the new developed technology pathways should improve the economic,
environmental and social benefits of renewable energy. Notably, for sustainable fuels they
should improve the conversion efficiency that will eventually allow significast reduction.

Type of Action Research and Innovation action
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-07-20162017: Developing the next generation technologies of renewable electricity
and heating/cooling

Specific ChallengeThe technologies that will form the backbone of the energy system by

2030 and 2050 are still in the research and development cycle and need to be fully developed

before they could fully demonstrate their potential valueur future energy system. It is

crucial that these new technologies show evidence of promising developments and do not

represent a risk to society.

Scope At least one of the following technologypecific challenges has to be addressed in
2016:

a. Photovoltaics Developing nexgeneration increased efficiency higlerformance
crystalline silicon €Si PV cells and modules:Si technology holds a dominant share of

the PV market and is expected to continue playing a central role for PV industry for
some ime in the future. The challenge is the development of advanced high
performance <Si cells and modules based on novel architectures and/or processes which
tackle efficiency limitations while improving cesffectivenes?’. It is necessary to
demonstrate dece designs and fabrication processes of technologies with efficiencies
higher than 25% at cell level and above 21 % at the module level and at the same time
pilot manufacturing readiness at a competitive cost.

Concentrated Solar Power(CSP):Innovativecomponents and configurations for CSP
plants: In spite of cost reductions in recent years, cost competitiveness remains a crucial
barrier to the deployment of CSP plants. Several concepts with a potential for cost
reduction are being explored. It is nexay to validate in relevant environment the
feasibility of these concepts. Significant improvements with regard to one or more of the
elements of a CSP plant (heat transfer fluids which can be used for direct thermal energy

storagé@’ the solar field; highemperature receivers allowing for new cycles) are needed
to reduce the cost of this technology.

c. Solar Heating and cooling(SHC)®": Innovative components for solar compact hybrid
systems: It is necessary to improve the cost competitiveness, performande

acceptability of solar compact hybrid systems (heating systems combining a solar system

A related activity is supported under topic NMBP-2®16 "Advanced materials solutions and architectures for
high efficiency solar energy harvesting”, included in the work programme of 'Leadership in greudin
industrial technologie$ Nanotechnologies, Advanced Materials, Biotechnology and Advanced Manufacturing
and Processing', in which the focus lies on the materials and materials combinations.

A related activity is supported under topic NMBP-2®16 "Advanced materials solutions and architectures for
high efficiency solar energy harvesting”, included in the work programme of 'Leadership in enabling and
industrial technologie$ Nanotechnologies, Advanced Materials, Biotechnology and Advancedfanting
and Processing’, in which the focus lies on materials.

61 Activity addressing this challenge contribute to the PPP on Esedfigjent Buildings.
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and a backujmeater), addressing developments needed in the areas of improved
components, easier installation (plug and play), improved control and operation
method, compact and simplified design. Single family homes and/or multifamily homes
and/or public buildings are particularly challenging targets, requiring assessing the
implications for the user in terms of operation and maintenance of the system.

. Wind energy: Advanced control of large scale wind turbines and fariifse current
progress in wind energy like larger wind turbines and farms, floating offshore wind, but
also specific geographical challenges, require the development of advanced control
strategiesd improve efficiency and to further reduce the cost of wind energy as well as
to increase the value of wind energy by improving the response to power system
disturbances or electricity market conditions. While one of the primary challenges to be
addresseds the development of new controls systems that treat the entire wind plant as a
controls optimization problem it is also needed to optimize energy capture for individual
assets with the wintlrbinecentric controls and to develop a better understanditigeo

wind resources and better wind forecasting methods. The overall challenge is to design
an integrated approach to advanced operation of a wind turbine and/or farm, to improve
performance for new and operating wind power plants and improve contia ofihd
turbine and/or farm, reducing the failure rate and therefore resulting in less operation and
maintenance.

. Ocean Energy Increased performance and reliability of ocean energy subsysidms
priority for the ocean energy sector is to increase ifsigntly the performance,
reliability and survivability (1820 years target) of oceamergy devices developing
solutions based on alternative approaches;sgstems and materials. An integrated
research and development approach is needed to reach maxnpact for the whole
sector, and to make ocean energy commercially attractive for investors. The challenge
resides in an improved understanding of component failure and low reliability in current
oceanrenergy devices, and in the development of oceanggnéevices of improved
performance, contributing to reduce the cost of oaergy. A fundamental challenge

to be addressed is the development of novel and advanced reliable prime mover (e.g.
system blades, pitch and hub for TECs and device structurdVie€s) and the
development of novel and advanced power 4afkeand control systems, converting
mechanical energy from prime mover into grid compliant electricity.

Hydropower: Environmentally friendlyhydropower solutions:There is a need to
improve the aderstanding of river ecology and the relation to river regulation. The
challenge is to provide reliable knowledge based on high quality quantified data sets and
suitable methods, models and devices allowing policy makers and hydropower plant
designers andperators to take decisions on the ecologic compatibility of planning and
operating hydropower stations. To meet the overall objective ofssstaining fish
populations, measures such as habitat improvement, nature based environmental flows,
sediment maagement (spawning area), and fish passage facilities or their combination
may be implemented. To identify the most eelfective measures or thesombination,

Part 10- Page78of 183



HORIZON 2020- Work Programme 2016 2017
'‘Secure, Clean and Efficient Energy"'

it is necessary to include systematic investigations on selected power stations in various
Member States of different climatic and ecologic conditions, identify fish species most at
risk from hydropower projects. At the scale of the power plant the establishment of the
correlations between design parameters of the plants and turbines respebgvely t
survival rates for selected, representative species are needed to create models for fish
mortality which should be verified at selected stations and assessed by testing/validating
suitable prototypes/devices. Obtaining these data is fundamental tee etedision
makers on all levels to plan, commission and operate hydropower plants with full respect
of ecological regulations band policies and to meet the Water Framework Directive
requirements.

. Geothermal Energy: Shallow geothermal (low temperatud@proving borehole heat
exchangers:Costeffectiveness and efficiency of geothermal systems for heating and
cooling in individual or multiple (i.e. district heating) installations can be improved
introducing new and more efficient materials. Increased effay of heat exchangers

will bring costs down and increase the attractiveness of geothermal energy for heating
and cooling applications. The challenge is to develop new materials and systems to
improve the efficiency of borehole heat exchangers by incrgakie heat exchanged

with the surrounding ground and water to make geothermal sources for heating and
cooling more economically attractive.

. Combined Heat and Power Development of highlgfficient, lowemission medium

and largescale biomasvased CHPsystemsCHP has a high potential for heat and
electricity production in particular for decentralised applications. However, the challenge
is to increase both technology performance and resource efficiency, while reducing
environmental impacts. Cost effe@, robust and low emission (both CO2 NOx and
particles) medium and larggeale industrial CHP (>1MW) with high thermal and
electrical efficiency and increased hitgmperature heat potential up to 600°C need to

be developed allowing the use of a widesdaf solid, liquid or gaseous sustainable
biomass and recovered feedstock. Ash use or removal, as well as ash challenges during
combustion, requires particular attention. A significant step forward in the technology
efficiency together with a reduction nesource consumption and reduced emissions is
needed, to deliver reduced costs, both operation and maintenance, and increased
attractiveness of renewable heating.

RES integration in the energy systemRES system support functions for the future
energy gstem:ln a future European energy scenario with very high shares of renewables
(up to 100%) in the energy mix, system support functions that are provided today by
synchronous generation will need to be provided by renewable generation or procured
from third parties. RES should significantly contribute to a more stable operation of the
future energy system, allowing growing percentage of renewable sources to displace
traditional dispatchable generation. The challenge is to define and develop system
supportfunctions or ancillary services for the contribution of different RES technologies

to stable and safe energy system operations in the best technical and economic way.
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Development and validation of system support functions from renewables, provided at
trangnission and distribution grid level, is needed; there is also a need to define the most
suitable pathways to include the identified functionalities needed into the different RES
development roadmaps, staggering their development in parallel to the deswedapm

the network connection codes.

For 2017, at least one of the following technolepecific challenges has to be addressed:

a. Photovoltaics Developing nexgeneration increasedfficiency highperformance
perovskite PV cells and produttsRecenty the power conversion efficiency of lead
halide perovskitiebased thin film photovoltaic devices achieved exceptional progress.
Improvements in solution processing and stability, combined with the earth abundance
of the constituent materials, have made lgwd halide perovskites among the most
promising solar cell materials. The challenge is to further develop perovskite solar cells
toward their theoretical power conversion efficiency and their commercially and
environmentally viable fabrication. It is ressary to demonstrate device designs and
price competitive fabrication processes of technologies with sufficient stability and at
least 21% efficiency at cell level.

b. Concentrated Solar Power(CSP):New cycles and innovative power blocks for CSP
plants: In spite of cost reductions in recent years, cost competitiveness remains a crucial
barrier to the deployment of CSP plants. Several innovative concepts for new cycles and
power blocks with a potential for lifecycle cost reduction are being explored. The
challenge is to validate the feasibility of these concepts in relevant environment.

c. Solar Heating and cooling(SHCY? Development of components for residential single
family solaractive housesThe potential of solar heating can be further exploited in
residential buildings to cover a significant fraction of the heat demand. Developments
are needed in the areas of improved components, innovative materials, improved control
and operation methods, innovative configurations. The challenge is for solarghteati
cover at least 60% of the heat demand of a single family home, while minimizing the
implications for the user in terms of operation and maintenance of the system.

d. Wind Energy: Reduction of environmental impact of wind enerfiye challenge is to
develop potential mitigating strategies or alternative solutions and to increase public
acceptance of wind energy, thereby shortening consenting procedures, on the basis of an
increased scientific understanding of the social and environmental impact of wind
turbines and (clusters of) wind farms both on andsbfire (including floating) and to
identify solutions for improved wind turbines/farms with less impact. Innovative
mitigation actions could increase the deployment possibilities for wind energy,

82 A related activity is supported under topic NMBR2®L6 "Advanced materials solutionscaarchitectures for
high efficiency solar energy harvesting”, included in the work programme of 'Leadership in enabling and
industrial technologie§ Nanotechnologies, Advanced Materials, Biotechnology and Advanced Manufacturing
and Processing', in whiclé focus lies on the materials for a broader range of technologies.

83 Can be considered contributing to EeB
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developng a better understanding of the impact of wind energy on the environment as
there are still gaps in the knowledge which result in long consenting procedures and
reduced deployment possibilities and secondly, developing innovative mitigation
actions. Cooeration with NGOs and civil society groups is essential for further
investigation of the roots of resistive behaviour as engaging and involving concerned
communities can facilitate addressing this specific challenge.

. Ocean Energy:Development of advancextean energy subsystems: innovative power
takeoff systems and control strategi€Bhe challenge is to improve performance of
ocean energy devices and reduce the overall cost of ocean energy by means of the
demonstration of innovative power ta&# systans and control strategies in order to
increase power capture and power conversion efficiency, to reduce cost of components
in the systems and to increase power quality. For the advancexystein an improved
understanding of their interaction with enemggource is needed. Further, new system
designs and methodologies are needed to enhance reliability and performance levels,
making a step change in the sector and introduce as well a certain level of
standardisation.

Hydropower: Increasing flexibility ofhydropower: Hydropower is still amongst the
largest sources of renewable energy. The challenge is however to make hydropower
available in a time as short as possible independent of plant size. New technologies,
generators and turbine designs need to l#eldped to increase ramping rates and to
allow startstopcycles to reach up to 30 times per day depending on head and volume,
while lifetime of components and respective life time prediction methods under-heavy
duty operating conditions are considerahtyproved and at the same time avoiding
adverse effects on downstream water courses. The refurbishment and simultaneous
upgrading of hydropower stations offers a huge potential to increase renewable
electricity production; the challenge is to leverage tloeage potential of hydropower

for grid balancing on the base of new technologies, finally allowing plant operators to
operate successfully in the modern power markets and to make a significant contribution
to European renewable energy objectives and gslici

. Geothermal Energy: Deep Geothermal (mediuhigh temperature)Materials for
geothermal installations:Geothermal resources at medunigh temperature can
produce at competitive costs electricity, heat or a combination of both. With the increase
of the temperature the geothermal fluids become more aggressive, corrosion and scaling
might occur and the efficiency and longevity of the plant components are at stake.
Geothermal plant reliability must be improved. The challenge is to develop new
materials ad systems to increase efficiency and longevity of the installations, by
securing the integrity of the well and of the equipment, with particular reference to the
pumps. Reduced well losses and increased efficiency and longevity of the plant
components willlower the risks associated with deep geothermal installations and
increase costompetitiveness by reducing the replacement frequency of components.
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h. Combined Heat and Power: Transforming renewable energy into intermediates:
Biomass and other renewabledawaste carbon sources offer a far unexplored potential
as storable renewable energy source in integrated systems. Improving storage
characteristics of upgraded biomass and other renewable and waste carbon sources will
provide a flexible element for heand power production and for balancing the grid
stability, as well as for transport applications, therefore majorly contributing to the EU
2020 energy objectives. The challenge is to develop viable processes and deliver
possible economic benefits along thalue chain via powelo-gas and/or poweto-
liquid concepts for RHC, transport and storage applications, using hydrogen or syngas or
liquid renewable carriers produced from excess electricity from PV or wind for biomass
gasification or liquefaction or ibiogas plants to enhance the yields of syngas or biogas
as well as for waste carbon upgrading.

a. RES integration in the energy systemRES system support functions for the future
energy systenin a future European energy scenario with very high shanemnetvables
(up to 100%) in the energy mix, system support functions that are provided today by
synchronous generation will need to be provided by renewable generation or procured
from third parties. RES should significantly contribute to a more stablatopeiof the
future energy system, allowing growing percentage of renewable sources to displace
traditional dispatchable generation. The challenge is to define and develop system
support functions or ancillary services for the contribution of different REologies
to stable and safe energy system operations in the best technical and economic way is
needed. Proposals should propose, develop and validate system support functions from
renewables, provided at transmission and distribution grid level, acldde the
definition of the most suitable pathways to include the identified functionalities needed
into the different RES development roadmaps, staggering their development in parallel
to the development of the network connection codes.

Proposals shouldddress one or more of the technolsggcific challenges described above.
Combining renewables areas, when new innovative ideas could bring breakthrough, is
welcome, but the proposal should have a clear focus on at least one of the technology specific
challenges. The proposals should bring technology solutions to FRlatdthe end of the
action.

Environment, health and safety issues shall be considered in all developments and
appropriately addressed.

Proposals shall explicitly address performance and tawgets together with relevant key
performance indicators, expected impacts, as well as provide for development of explicit
exploitation plans.

Technical issues, synergies between technologies, regional approachegcsonomic and
environmental aspextfrom a lifecycle perspective (including public resistance and
acceptance, business cases;memative and legal issues, pollution and recycling) need to be
appropriately addressed wherever relevant. As in many cases, renewable energy projects are
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part of complex ecosystems, with links to broader environmental, socioeconomic and
livelihood issues that are of particular relevance to local communities, multidisciplinary
research designs that integrate contributions also from the social sciences andid¢siarani
encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 2 to 5 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and seleftimmoposals requesting other
amounts.

Expected ImpactFurther to what mentioned for the specific technologies, proposals focusing
on the technology specific challenges a) to h) should address all the general impacts listed
below:

Reduce the technolagl risks for the next development stages;
Significantly increased technology performance;

Reducing lifecycle environmental impact;

A =2 =2 =

Nurturing the development of the industrial capacity to produce components and systems
and opening of new opporturas;

1 Contributing to the strengthening the European industrial technology base, thereby
creating growth and jobs in Europe;

1 Reducing renewable energy technologies installation time and cost and/or operational
costs, hence easing the deployment of reb&vanergy sources within the energy mix;

1 Increasing the reliability and lifetime while decreasing operation and maintenance costs,
hence creating new business opportunities;

1 Contributing to solving the global climate and energy challenges.

The proposals focusing on the technolepgcific challenge i) in 2016 and on the
technologyspecific challenge j) in 2017 should address all the following impacts:

1 Improving EU energy security;

1 Making variable renewable electricity generation moredigtable and grid friendly,
thereby allowing larger amounts of variable output renewable sources in the grid;

1 Bringing cohesion, coherence and strategy in the development of new renewable energy
technologies;

1 Contributing to solving the global climaéad energy challenges.

Type of Action Research and Innovation action
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-08-20162017: Development of next generation biofuel technologies

SpecificChallenge New sustainable biofuels technologies need to be developed that improve
performance, notably with regards to the following-stkllenges:

a. improving the technology competitiveness by upgrading the conversion efficiency and
possibly diversifyilg the technology;

b. improving the feedstock supply by reducing the supply costs and possibly diversifying
the biomass feedstock.

Scope Proposals should aim at developing the next wave of sustainable liquid biofuels by
moving technologies from TRL-3 to TRL 4-5.

Environment, economic and social issues including health and safety should be considered
and appropriately addressed. A methodology that permits robust and reliable sustainability
assessment of the environmental (notably in terms of GHG perfoea@conomic and

social benefits with respect to current technologies should be included.

Biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded.

Proposals should address both-sthllenges described above, while the mdfiorein 2016
shall be in addressing swballenge a) and in 2017 sghallenge b). They should also
address the particular transport sectorial needs where relevant.

In particular, proposals shall address one of the following:

In 2016:

1 Paraffinic biofuet (e.g. diesel and jet fuel) from sugars through chemical and
biochemical pathways or through a combination of these pathways;

1 Biofuels from pyrolysis or hydrothermal liquefaction and process integration with
existing biodiesel or oil refineries;

1 Synthetic biofuels/hydrocarbons through biomass gasification.

In 2017

1 Biofuels from CO2 in industrial waste flue gases through biochemical conversion by
autotrophic ( chemo and phdtautotrophic) micreorganisms;

1 Biofuels from organic fraction of munic and industrial wastes through
thermochemical, biochemical or chemical pathways with improved performance and
sustainability;
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1 Biofuels from phototrophic algae & bacteria with improved performance and
sustainability.

An important element will be amcreased understanding of risks (whether technological, in
business processes, for particular business cases, or otherwise in each area), risk ownership,
and possible risk mitigation. Proposals shall therefore include appropriate work packages on
this mater.

Proposals shall explicitly address performance and cost targets together with relevant key
performance indicators, expected impacts, as well as provide explicit exploitation plans.

The Commission considers that proposals requesting a contributioriifeoElJ of between

EUR 3 to 6 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe new developed technology pattys should improve the economic,
environmental and social benefits of biofuels. Favourable energy and GHG balances are
expected, as well as a significant cost reduction, which would permit these fuels to compete
favourably with conventional biofuels. A faurable performance on secure and affordable
energy supply and diversified, cheap feedstock supply are expected. In addition, positive
impacts on enhancing Europe's competitiveness should be anticipated where appropriate.

Type of Action Research and Innation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

DEMONSTRATING INNOVAT IVE RENEWABLE ENERGY TECHNOLOGIES

LCE-09-2016: Increasing the competitiveness of the EU PV manufacturing industry

Speific Challenge The European PV manufacturing industry has faced strong foreign
competition in the last years, which has led to a dramatic reduction of its production capacity.
The challenge is to develop innovative manufacturing solutions that suldbtaintigrove
competitiveness of the European PV manufacturing industry and help regain a part of the
potentially increasing worldwide PV market, while creating more secure and sustainable
supply chains for the European PV market

Scope Demonstrating manufaaring innovation and scalep of highly performing PV
technologies at pileline level, targeting G\scale, highyield throughput and costffective
industrial production of cells and modules.
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Applications for Innovation Actions (bringing the technologgni TRL 56 to 67) are
invited.

Opening the project's test sites, pilot and demonstration facilities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals retinges: contribution from the EU of between

EUR 10 to 15 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts

Expected ImpacfTrigger rew investments in the European PV industry, via the establishment
of pilot lines which target innovative/optimised production processes and/or tailored
development of equipment for mainstream PV technologies at the state of the art of research,
and show th potential for cost and performance competitiveness of the final product.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-10-2017: Reducing the cost of PV electrity

Specific Challenge Much of the R&D efforts in recent years have focused on the
development of higlefficiency PV cells at low cost. However, the cost of a PV system also
depends on a number of other elements and components. The reduction of thesd dbst
enhancement of their performance show ample margins for improvement and can
considerably help reducing price and accelerating 1acgée deployment of PV installations;
however this still represents a challenge.

Scope Proposals are requested dddress the reduction of the cost of PV electricity by
optimising the PV system energy yield and lifetime and decreasing cost at module
(encapsulation materials, glass, and antireflective layers;saifiig layers, module
architecture, etc.), balanod-system component (electronics, inverters, tracking systems,
etc.) or system configuration levels.

Applications for Innovation Actions (bringing the technology from TRi6 %o 67) are
invited.

Opening the project's test sites, pilot and demonstrationtifegilor research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 7 to 10 million would allow this specific chalgm to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts
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Expected Impact For a given technology, demonstration of eeffé¢ctive solutions
(expressed by a considerable reductidncast per kWh) with increased energy yields at
module/system level (under standard as well as actual operating conditions). Solutions are
also expected to contribute to reduce energy payback time for the PV system and, when
applicable, to increase lifeten At module level, solutions should show increased cost
effectiveness for recycling.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-11-2017: Nearto-market solutions for reducing the water consumption of CSP
Plants

Specific Challengeln spite of the improvements in recent years, water consumption remains
a crucial barrier to the deployment of CSP plants especially in arid areas. The challenge is to
drastically reduce water consumption.

Scope Projects shall demonstrate cestective technical solutions which significantly reduce
or replace the water consumption of CSP plants. The demonstration shall take place in a
region with very good solar resaarvalues (Direct Normal Irradiation > 2000 kWhjmear).

Since the availability of water resources particularly in arid areas is linked to broader
socioeconomic and livelihood issues and therefore of particular relevance to local
communities, multidisciphary research designs that integrate contributions also from the
social sciences and humanities are encouraged. Engaging and involving local communities,
and further investigating the roots of social acceptance or any resistance to CSP plants, so as
to develop mitigating strategies or alternative solutions, should likewise be part of the project.

TRL 7 shall be achieved at the end of project activities.

Opening the project's test sites, pilot and demonstration facilities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 10 to 12 million would allow this specific challenge to be addressed appropriately.
Nonetteless, this does not preclude submission and selection of proposals requesting other
amounts

Expected ImpactThe action will result in significant exploitation prospects for the European
technology in the field of CSP deployment, bringing cost effectiations that improve the
environmental profile.

Type of Action Innovation action
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-12-2017: Nearto-market solutions for the use of solar heat in indstrial processes

Specific ChallengeThe potential for the use of solar heat for industrial purposes is still
largely untapped. The challenge is to reduce the technical complexity and develop cost
effective solutions.

Scope Proposals shall demonstratese®mplex and cost effective technical solutions which
significantly increase the share of solar heat in industrial processes and which can be easily
integrated into existing industrial plants.

TRL 7 shall be achieved at the end of project activities.

Openng the project's test sites, pilot and demonstration facilities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the Etweérbe

EUR 5 to 8 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts

Expected ImpactThe action will result in solutions which demtnase that solar heat can be

a reliable energy source for industrial processes, therefore bringing significant prospects for
the market uptake of this renewable energy source and for the decarbonisation of industrial
processes.

Type of Action Innovation ation

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-13-2016: Solutions for reduced maintenance, increased reliability and extended
life-time of off-shore wind turbines/farms

Specific ChallengeThe challenge is to achieve a very substantial reduction in Operation and
Maintenance (O&M) costs through new O&M and control concepts, including logistics

planning, decision making and operation, providing an optimized balance between
maximizing generatiormnd minimizing loads on the turbines, and reducing the number of

inspections and repairs with more remote monitoring and operations.

Scope Offshore wind turbines, both fixed bottom and floating, are subject to high loads in
form of vibrations from wind ahwaves, as well as from rotation of the turbines. The focus is
to reduce the need for maintenance of wind turbines/farms and to develop measures for life
time extension, demonstrating innovative solutions and tools, and thereby the levelised cost of
wind energy. The action can include the development of tools for doing predictive
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maintenance, hereunder models of component/soil degradation, and establishment a database
with operational and failure data for validation of tools. The actions should constdanlyo
the wind turbines but also the substructure and the soil conditions.

Participation of wind turbine manufacturers and large wind farm operators is expected.
TRL 7 shall be achieved at the end of project activities.

Opening the project's test sitedppand demonstration facilities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 7 to 10 million wouldallow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts

Expected ImpactThe action will result in the reduction of component failure and increased
reliability. The development of innovative solutions and tools will result in more reliable wind
turbines and plants. It is expected that the output of the project will significantly contribute to
an improved performance for new and operatingshfire wind pwer plants and therefore to

the cost of energy. Presented tools and solutions might have an exploitation potential in the
onshore wind sector. The action should contribute to the strengthening the European industrial
technology base, thereby creating gtiownd jobs in Europe.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-14-2017: Demonstration of large >10MW wind turbine

Specific_Challenge Up-scaling projectsoften lead to the development of better or less
expensive applications for smaller turbines.

EU-funded projects have been working on the design ¢dQLMW wind turbine concepts for
some time. The challenge is to demonstrate and construct now a fulb4CAIRV turbine
and provide proof of a significant cost reduction potential.

Scope The development of large scale (>10MW) turbines will have intrinsically logistical
requirements regarding handling, installation, operation and maintenance, constitutgey a la
part of the levelised cost of energy (LCOE). Improved handling (storage, loading, transport,
etc.) on land, in the harbours and/or at sea, as well as improved logistics around operations
and maintenance have to be taken into account in this inno\zeatiiom.

TRL 7 shall be achieved at the end of project activities.
Opening the project's test sites, pilot and demonstration facilities, or research infrastructures

for practice oriented education, training or knowledge exchange is encouraged. Activities to
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engage and involve local communities in the innovation action, to further improve social
acceptance are encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 20 to 25 million would allow this specifichallenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts

Expected ImpactThis action will have a positive effect on the cost of energy and offshore
wind energy will becomenore costeffective. Developing costffective and reliable large
turbines will contribute to make wind power fully competitive. In 2030 the cost of energy for
offshore wind should be reduced at least by 50%. The action will also result in a more
effective use of the seas and oceans, and will reduce the time needed for installation,
operation and maintenance. The action should contribute to the strengthening the European
industrial technology base, thereby creating growth and jobs in Europe.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-15-2016: Scaling up in the ocean energy sector to arrays

Specific ChallengeScaling up in the ocean energy sector to arraysua@mental challenge
to be addressed in order to show a reduction of the cost of energy while mastering the risks at
project level. There is significant learning to be captured through the demonstration of arrays.

Scope Applying projects will have to clely describe the selected technology. The chosen
project technology will have to bring evidence at the date of application of previous
technology demonstration in real conditions connected to the grid to enhance the likely
success of the project and prowid clear cost reduction roadmap that deploying in the pilot
project will achieve. Installing more than one technology in the same array is permitted, but
this should clearly have added value to this action. The installation has to-{cemmetted.

The poject has to include a clear go/no go moment ahead of entering the deployment phase.
Before this go/no go moment, the project has to deliver the detailed engineering plans, a
complete business and implementation plan and all needed permits for the dgylofthe

array. A committee of independent experts will assess all deliverables and will give advice for

the go/no decision.

TRL 7 should be achieved at the end of the project activities.

Opening the project's test sites, pilot and demonstration fesjlitir research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

Ocean energy projects are part of complex marine ecosystems, with links to broader
environmental, socioeconomic and livelihood issues that aparitular relevance to local
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communities. Actions to engage and involve local communities, to further improve social
acceptance are encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 10 and 15 milliorwould allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe action will deliver a costffective array and hence will demonggra
pathways to reduce the cost of energy. It is expected that as a result of this action, ocean
energy would become more commercially attractive for investors. The action should
contribute to the strengthening the European industrial technology baseaocetie energy

field, thereby creating growth and jobs in Europe.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-16-2017: 2nd Generation of design tools for oceannergy devices and arrays
development and deployment

Specific ChallengeThe challenge is to develop and demonstrate new advanced tools based
on the first experiences of ocean energy arrays. Enabling technical risk reduction and
attracting investors for fure innovative array designs.

Scope Design tools for array of wave and tidal energy converters have been developed.
Single devices have already been deployed and the first arrays are planned for 2016 onwards.
Based on the experience with the first ocenargy arrays the design tools can be developed
further and a 2 generation of advanced tools is foreseen which will have a significant
positive effect on future devices and arrays. The impact of design on energy vyield,
survivability and O&M as well as ®ironmental impacts should be taken into account. These
tools should facilitate a significant increase in reliability, survivability, performance
improvement and cost reduction of devices and arrays.

TRL 6 shall be achieved at the end of project activities

The action should clearly include an (economic) analysis of supply chains and (potential)
markets and assess economic feasibility, develop abeostfit methodology and propose
pricing methods. Eventually new or improved business and management mawdebe c
proposed.

Proposals should aim to critically evaluate relevant legal, institutional and political
frameworks and ask how, why and under what conditions these could act as a barrier or an
enabling element for future deployment of ocean energy.
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Openingthe project's test sites, pilot and demonstration facilities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU dadrbetwe
EUR 5 to 7 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe action will reduce the technological risks tbe next development

stages, significantly contribute to an increase in technology performance, increase reliability
and lifetime, while decreasing operation and maintenance costs, reduce tbgcléfe
environmental and socieconomic impacts, and reduseean energy technology installation

time and cost and/or operational costs, hence easing the deployment of ocean energy sources
within the energy mix.

The new design tools will eventually result in more @f&tctive arrays and hence will
reduce thecost of energy. It is expected that as a result of this action ocean energy would
become more commercially attractive for investors.

The action should also contribute to the strengthening the European industrial technology
base, thereby creating growth gobs in Europe.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-17-2017: Easier to install and more efficient geothermal systems for retrofitting
buildings

Specifc Challenge The cost and efficiency of existing geothermal systems, mostly based on
vertical wells, to provide heating and cooling in buildings being retrofitted or renovated are
not very competitive in particular when digging is difficult. The challeisgi®® demonstrate

the costeffectiveness and efficiency of geothermal systems for heating and cooling in
individual installations being retrofitted.

Scope Proposals shall target easy to install and efficient underground coupling systems for
retrofitting existing types of buildings or adaptable to existing types of buildings, including
historical buildings, to make geothermal energy a standard source of heat and cold in building
renovation. The difficulties in drilling in built environments must be takém @onsideration

and properly addressed. Proposals might address the need for improved and more cost
efficient heat pumps to optimize the use of the energy generated by the proposed geothermal
system. Synergies may be considered with activities initiatdénthe Energy Efficiency call

topics EE10-2016 and EEL1-2016.

TRL 7 shall be achieved at the end of the project.
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This topic will contribute to the PPP on Enesgfficient Buildings.

Opening the project's test sites, pilot and demonstration facilitiegsearch infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 5 to 8 million would allow this specific challenge to hddressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe action will result in the demonstration of geothermal systems, to be

used in existing buildings, that makeotfgermal energy a viable and casimpetitive source

of energy for heating and cooling. The demonstrated systems will be easy to install in built
environments and have a proved efficiency in different geological conditions. The action will
increase the comercial attractiveness of geothermal energy for heating and cooling and

therefore increase the penetration of this renewable energy source.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call anthenGeneral
Annexes.

LCE-18-2017: EGS in different geological conditions

Specific _Challenge Geothermal resources at mediagh temperature can produce at
competitive costs electricity, heat or a combination of both. Routinely created enhanced
geothermalsystems (EGS) offer the opportunity to produce geothermal energy throughout
Europe, including in locations where natural reservoirs are not available. In order to increase
the number of geothermal installations, enhanced geothermal systems (EGS) have to be
demonstrated as cesbmpetitive whereby innovative solutions are needed to allow for
applications in geologic systems with different characteristics and of different origin.

Scope Proposals should aim at testing EGS systems to ensure reservoir pitductiv
different geological settings and energy production at competitive costs. Proposals could
propose ugscaling existing EGS systems.

TRL 7 shall be achieved at the end of project activities.

Opening the project's test sites, pilot and demonstratiglities, or research infrastructures
for practice oriented education, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 6 to 10 million would allow this specific clhethge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.
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Expected ImpactThe actions will provide the data and the experience required to lower the
costs for geothermal elemwity and heat production in different geological conditions
applying the EGS technology. The action will contribute to increase the penetration of
geothermal energy by demonstrating the viability of EGS.

Type of Action Innovation action

The conditions elated to this topic are provided at the end of this call and in the General
Annexes.

LCE-19-20162017: Demonstration of the most promising advanced biofuel pathways

Specific Challengelt is essential to diversify the technology portfolio and feedstosis lia
allow competitive production of advanced biofuels for use in transport.

The following subchallenges should be addressed:

a. improving the technical and economic feasibility of the production of new and advanced
liquid biofuels;

b. demonstrating theshsibility of using feedstock particularly suitable for transport energy
purposes.

Scope Proposals shall aim at moving technologies that reached already-6R& BRL 67
(please see part G of the General Annexes) through industrial demongtrajexts in line
with the Implementation Plan of the EIBl Projects should target the most promising
advanced liquid biofuel production pathways incorporating new or improved
biochemical/thermochemical/chemical conversion together with upgrading teciesoboyl
valorisation of ceproducts that improve the economic viability of the fuel production.

Environment, economic and social issiéscluding health and safety should be considered

in the whole life cycle and appropriately addressed. A methodologypénmaits robust and
reliable assessment of the environmental (notably in terms of GHG performance), economic
and social benefits with respect to current technologies should be included.

The proposals should respect the principle of the minimum bioenerggnt laid out in the
EIBI Implementation Plan: 'At least 70% of the bioproducts produced by the plant shall be
bioenergy (biofuels, heat, power) , calculated on energy basis.

Biofuels produced from starch, sugar and oil fractions of food/feed cropscueed.

Proposals should address both-sthllenges described above, while the main effort in 2016
shall be in addressing swahallenge a) and in 2017 schallenge b). Where synthesis gas or

http://setis.ec.europa.eu/gaarrimplementation/europeandustriatinitiatives-eiis/eirimplementatiorplans

For example, will this solution bring positive changes to our lives and society? Will it support socially inclusive
growth? What are theositive and negative externalities? Will it boost the creation of jobs and economic
opportunities; revitalise the economy?
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intermediate energy carriers are produced, their final usgréaluction of advanced biofuels
for transport must be demonstrated.

In particular, proposals shall address one of the following:
In 2016
1 Biomass gasification to synthesis gas;

1 Biomass pyrolysis and torrefaction to intermediate bioenergy carrierslypigr oils and
torrefied biomass);

1 Biochemical conversion of lignocellulosic biomass sugars to hydrocarbons for diesel and
jet engines;

In 2017:

1 Biofuels from the carbon content in flue gases of industrial wastes through biochemical
and/or biologicatonversion;

1 Biofuels from aquatic biomass;

7 Liquid biofuels from wastes and residues (forest, agricultural, the organic fraction of
municipal and industrial wastes).

Proposals shall explicitly address performance and cost targets together withtriewan
performance indicators and the expected impacts. Industrial involvement in the consortium
and explicit exploitation plans are a prerequisite.

Proposals shall include a work package on the business case of the technology solution and
which identifies potential issues of public acceptance, market and regulatory barriers,
including standardisation needs. It should also address, where appropriate, synergies between
new and existing technologies and other s@donomic and environmental aspects from a
life-cycle perspective. Furthermore, they shall address the risks (technological, business,
process) and their possible mitigation.

Opening the project's test sites, pilot and demonstration facilities, or research infrastructures
for practice oriented educati, training or knowledge exchange is encouraged.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 10 to 15 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does noteplude submission and selection of proposals requesting other
amounts.

Expected Impact Demonstrating advanced biofuel technologies at large industrial scale
reduces the technological risks and paves the way for subsequenf-&isind industrial
projeds. For this purpose, the scale of the proposals should permit obtaining the data and
experience required so that-gpaling to a firsbf-a-kind, industrial project can be envisaged
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as a next step. Favourable energy and GHG balances are expected. Tinstraésoo
industrial concepts should ensure the teeboonomic feasibility of the entire value chain and
have the potential for a significant social and economic impact, notably in terms of job
creation, economic growth and safe and affordable energyysuppl

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-20-20162017: Enabling precommercial production of advanced aviation biofuel

Specific Challenge Decarbonisationof the aviation transport sector and reducing its
dependence on fossil fuel requires liquid biofuels even in the longer term. Accelerating the
deployment of advanced biofuel technologies for use in aviation will allow competitive
production of biojet fuel on commercial scale, increase their attractiveness and facilitate
achievement of the EU Biofuel FlightP&thargets. Therefore, the specific challenge is to
enable commercial production of sustainable and-@msipetitive advanced biofuels aimed

for usein the aviation sector. In particular, supporting the accomplishment -@iopnenercial

plant(s) for advanced biofuels for aviation based on sustainable biomass feedstock is essential.

Scope Proposals shall aim at moving technologies that have alreadekea®L 56 to TRL

6-7 through novel industrial demonstration projects which support the innovative integration
of production processes for advanced biofuels for aviation inta dirstkind or existing
industrial scale plants. Projects should targetriwst promising advanced aviation biofuel
production pathways incorporating upgrading technologies and valorisationprbdocts

that improve the economic viability of the fuel production. The ultimate production target of
aviation biofuel for the completplant shall be in the range of several tens of thousand tonnes
per year. The aviation biofuel must be fully compliant with international aviation fuel
standards and therefore suitable for commercial flight operations. Where relevant, projects
should alsamake use of existing infrastructures for transportation, logistics, and fuelling for
performing commercial flights with the produced fuel. Relevant datasets shall be collected for
these operations.

Environment, economic and social issues including heailthsafety should be considered in

the whole life cycle and appropriately addressed. A methodology that enables robust and
reliable assessment of the environmental (notably in terms of GHG) performance, economic
and social benefits with respect to curreahnologies should be included.

In addition, proposals shall address the entire value chain including the supply chain of
sustainable biomass feedstock and the actual use of the produced biofuel in aviation.

Biofuels produced from starch, sugar and @tfrons of food/feed crops are excluded.

http://ec.europa.eeahergy/sites/ener/files/20110622_biofuels_flight path_launch.pdf

http://ec.europa.eu/transport/modes/air/doc/flightpath2050.pdf
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Proposals shall explicitly address performance and cost targets together with relevant key
performance indicators and the expected impacts. Industrial involvement in the consortium
and explicit exploitation plansre a prerequisite.

Proposals shall include a work package on the business case of the overall business solution
and which identifies potential issues of public acceptance, market and regulatory barriers
along the entire value chain. It should also addneksre appropriate, synergies between new

and existing technologies and other semtonomic and environmental aspects from a life

cycle perspective. Furthermore, they shall address the risks (feedstock, technological,
business, process) and their possibiitigation. A signed offake agreement with one or

more airlines or alternative similar agreements should be envisaged in the proposal. In the
event of a grant award the dffke agreement must be signed before signature of the grant
agreement.

The Comnission considers that proposals requesting a contribution from the EU of between
EUR 5 to 15 million in 2016 and 5 to 10 million in 2017 would allow this specific challenge

to be addressed appropriately while maximizing the acceptable production pathways.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactDemonstrating advanced biofuel technologies for aviation at large industrial
scale will respond to the EU FlightPath objectives for comialedeployment and realisation

of aviation biofuels and its target of using 2 million tons aviation biofuel by 2020. Favourable
energy and GHG balances are expected. The demonstrated industrial concepts should ensure
the techneeconomic feasibility of theentire value chain and have the potential for a
significant social and economic impact, notably in terms of job creation, economic growth
and contribution to the decarbonisation of the aviation sector in addition to supporting
advancement of the regulatdr@mework.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SUPPORTING THE MARKET UPTAKE OF RENEWABLE ENERGY TECHNOLOGIES

LCE-21-2017: Market uptake of renewable enggy technologies

Specific ChallengeSince the adoption of RES Directive in 26§9nost Member States have
experienced significant growth in renewable energy consumption and the EU and large
majority of Member States are on track towards 2020 RES targetsidering Member

Directive 2009/28/EC of the Europeanrirament and of the Council of 23 April 2009 on the promotion of the
use of energy from renewable sources
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States' current and planned policy initiatives, their current implementation rates and the
various barriers to renewable energy development, the need for improvements for some RES
technologies, like offshore wind, advanced biofuels, C&Pgeothermal, however, becomes
apparent.

To ensure the level of growth needed to deliver the technology deployment rates at least to the
level planned in the National Renewable Energy Action plans and their necessary contribution
to the 2020 RES target&U targets for renewable energy, and to create the appropriate
business environment for EU industrial leadership in-éanbon energy technologies, a
number of important marketptake challenges need to be addressed.

Scope One of the following technologgpecific challenges has to be addressed:

1. Photovoltaics Tackling the bottlenecks of high penetration levels of PV electricity into
the electric power networkPV electricity is not necessarily generated when mostly
needed. Furthermore, small distribut®d systems feed into the grid possibly all at the
same time challenging grid stability. To enable the effective and efficient integration of
growing shares of PV power into the grid, the idea of PV producers becoming
A pr os umahrpeoducers and consem of energfy i s gai ning g-round
consumptiono is becoming a major driver f
systems. To facilitate this to happen, the following-shillenges need to be addressed:

a. Development of solutionsfor innovative systerntegration and power
management for households/larger buildings (in general small distributed PV
systems) including storage, particularly addressing the impact ed@etimption
on the operation of the grid and the value of PVtal®ty when aggregated and
offered to the wholesale market;

b. Based on these solutions, elaboration of business and management models,
including costbenefit analysis and assessing economic feasibility for the European
urban landscape.

2. Heat Pumps Accelerate the penetration of heat pumps for heating and cooling
purposes: Heating and cooling represents almost 50% of the final EU energy
consumption and cooling demand is increasing. The cost associated with the purchase
and installation of heat pumps rams an obstacle for a wider penetration on the market.

In order to accelerate the penetration of heat pumps for heating and cooling purposes,
proposals should address the following challenges:

a. identification of the most promising cost reductmptions for CAPEX, installation
costs, and OPEX as well as development of EU wide scenarios of deployment;
proposed prioritisation of R&I investments;

b. development of solutions for innovative system integration and integrated power
management for houseld/industrial buildings.
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3. CSP. Facilitating the supply of electricity from CSP plants in Southern Europe to
Central and Northern European countriesBy means of CSP Southern European
countries could supply renewable electricity on demand to the éntn@pean energy
market, including Central and Northern European countriegn particular, the
Renewable Energy Directive foresees cooperation mechanisms to this end to allow
Member States to meet their national targets-efigtiently. The exploitation this
possibility would greatly facilitate the market uptake of CSP, but this has not happened
so far. The challenge is to identify all issues (technological, legal, economic, political,
social, financial, etc.) that may constitute an obstacle to thelysugfprenewable
electricity on demand from CSP plants to Central and Northern European countries
(other than those bottlenecks related to building new physical interconnections), and to
provide options for addressing them in the context of a concretepcajge.

4. Wind energy: Increasing the market share of wind energy syste@ise of the
following specific subchallenges need to be addressed: i) Develop spatial planning
methodologies and tools for new onshore wind and repowering of old wind farms taking
into account environmental and social impacts but also the adoption of the latest
developments in wind energy technology; ii) Identify the bottlenecks for further
deployment in Europe and the regulations which limit the adoption of technological
innovation and their deployment possibilities; iii) Increase the social acceptance and
support for wind energy in ‘wind energy scarce regions' using, with solid involvement of
social sciences and humanities and local communities and civil society to understand
bestpractices and to increase knowledge about social and environmental impact of wind
energy.

5. Geothermal energy Tackling the bottlenecks of high penetration levels for geothermal
energy systemsGeothermal energy suffers from a level of penetration thamised
compared to its potential and there are growing concerns regarding the environmental
and the social impact of geothermal installations. The challenge is to remove
environmental and social concerns that pose barriers limiting the contribution of
gedhermal energy to the energy mix. The challenge is to assess the nature of public
concerns and the elements that influence individual and group's perception of geothermal
installations, to increase the understanding of the smmoomic dimension of
geotrermal energy, and to promote change in community responses to new and existing
geothermal installations. Different technologies and possible technological solutions,
with particular reference to reinjection of incondensable gases in deep geothermal plants,
are key elements of the environmental and social impact assessment. Specific challenges
related to deep and shallow geothermal energy require separate considerations. Risk
management strategies and adequate technology selection, for example induced
seismcity or emission reduction should be addressed, when relevant.

6. Sustainable Fuels:Facilitating the market rolout of liquid advanced biofuels and
liquid renewable alternative fuelsThe challenge is to enable commercialisation of
advanced biofuels to lEemeeting the 10% target for Renewable Energy Sources in the
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EU transport energy consumption by 2020 and then contribute to the EU targets of 27%
share of Renewable Energy Sources in the EU energy consumption and of 40% GHG
reduction by 2030. Fossil fueland biofuels produced from starch, sugar and oll
fractions of food/feed crops are excluded. Proposals shall address one or several of the
following subchallenges:

a. Development of tools for predicting the fuel cost in relation to different sy
demand scenarios taking into account technology performance, economies of scale,
feedstock costs, market demand, semtonomic aspects, etc. and including
sensitivity analysis through conceptual engineering and cost estimation for the most
common conersion routes;

b. Development and implementation of innovative crop rotation schemes for the
production of lignocellulosic biofuels with improved sustainability;

c. Development of numerical tools for prediction of fuel and fuel blend properties and
modelvalidation to facilitate the certification process in the transport sector;

d. Development of communication strategies to increase the public acceptance for
advanced biofuels for the most common conversion routes;

e. Setting up sustainable and ces$fective European biomass supply chains for the
industrial production of advanced biofuels;

f. Actions aiming at development and implementation of common standards and
certification schemes for fuels at Hevel;

g. Actions aiming at harmonization of national standards and certification schemes for
fuels at a European level;

h. Development of tools and actions for capacity building among relevant
stakeholders of all steps in the advanced biofuel value chain ainsogstantially
reducing biofuel costs at large scale.

Proposals should address one of the sectorial technology challenges mentioned above. The
complexity of these challenges and that of the related market uptake barriers calls for multi
disciplinary regarch designs, which may include contributions also from the social sciences
and humanities. Regional specificities, seeemnomic, spatial and environmental aspects
from a life-cycle perspective shall be considered. For all actions, the consortia shalhle

and/or engage relevant stakeholders and market actors who are committed to
adopting/implementing the results. Where relevant, proposals should also critically evaluate
the legal, institutional and political frameworks at local, national and Eundpeal and how,

why and under what conditions these (could) act as a barrier or an enabling element.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 to 3 million would allow this specific challenge to be added appropriately.
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Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected Impactt is expected to increase the share of renewable energy in the future energy
mix and to increase the share of susthla advanced biofuels and renewable alternative fuels

in the final EU transport energy consumption or facilitate those increases in the future. In
addition, contribution to market understanding for possible policy and regulatory development
is anticipated

Type of Action Coordination and support action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FOSTERING INTERNATION AL COOPERATION IN TH E AREA OF RENEWABLE ENERGY

LCE-22-2016: International Cooperdion with Brazil on advanced lignocellulosic
biofuels

Specific ChallengeThe coordinated call aims at exploiting synergies between Brazil and
Europe in terms of scientific expertise and resources in topics related to advanced biofuels by
implementing coatinated projects.

One of the following suighallenges should be addressed by the proposals:

a. Gasification of bagasse to syngas and advanced liquid fuel production, including
biofuels for aviation.

b. Applied research to biomass production logistics andieppesearch for feedstock
diversification for advanced biofuels.

c. Development of new fermentation and separation technologies for advanced liquid
biofuels and applied research to increase the energy efficiency of advanced biofuel
processes.

Scope Promsals shall aim at moving technologies from TR&L ® TRL 45
Biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded.

Joint work can- where relevant build upon the Brazilian sugarcane ethanol model, and
should benefit ism the Brazilian and European experience in biofuels.

Proposals should address, where appropriate synergies between new and existing
technologies, regional approaches and other semoomic and environmental aspects. A
life-cycle analysis shall be perfoed.
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The exploitation of results, including IPR, should be appropriately addressed in the proposal.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 35 million would allow the specific challenge to be addressgqbropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts. Furthermore, a balanced effort between Europe and Brazil regarding the two
coordinated projects is expected..

Aligned Brazilian and Europegorojects shall have the same start date, the same duiation

up to 5 years, same targets, and must demonstrate clearly how the coordination among them
will bring added scientific value. To ensure a project implementation that reflects a genuine
EU-Brazil cooperation, priority in evaluation will be given to proposals involving properly
coordinated research activities between Europe and Brazil in the research plan of the two
coordinated projects. Independent projects, which are not aligned, will be considered
ineligible. Proposals will include detailed explanations about tasks and effort of the
coordinated proposal as a whole and cre$srences to the other part of the proposal.

Proposals will be only selected on the condition that the corresponding coeddimaject is
also selected for funding.

Demonstration of cdunding for the research from industry sector is desirable on both sides.

The Brazilian funding organisation for this topic £i0 Paulo Research Foundation
(Fundacdo de Amparo a Pesquisa do adist de Sao Paulo, FAPESP,
http://www.fapesp.br/ej/For more details please refer to the Frequently Asked Questions.

Expected ImpactA significant progress in the specific soballenges mentioned above
shouldbe obtained by benefiting from the complementarities of expertise and experience in
EU and Brazil. Moreover, the cooperation between key researchers, institutions and industries
that are active in biofuel research in EU and Brazil should be strengthened.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-23-2016: International Cooperation with Mexico on geothermal energy

Specific ChallengeMexico and Eurpe have high potential for geothermal energy generation;

in particular the Mexican geothermal resource settings provide a unique opportunity to apply
and further develop methodologies and technologies in the field of EGS (Enhanced
Geothermal Systems) and superhot systems. Cooperation activities are proposed in the
framework of the Bilateral Agreement on Science and Technology between the European
Union and the United States of Mexico.

The challenge is to increase knowledge and expertise to reduce tggbalohnd social risks
associated with the development and exploitation of EGS and superhot geothermal fluids. For
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EGS, issues such as loteym productivity and unwanted side effects, such as induced
seismicity, need to be controlled. In superhot systimmgeothermal community needs more
experience to address the specific challenges arising from the very hot fluids. These
challenges include reliable characterization of the geothermal potential and the interaction of
these very hot fluids with subsurfaeed surface installations. Scientific challenges to be
addressed include: prediction of chemical and geological properties and their effect on
geothermal operations; advanced fracture characterization technologies to determine the ideal
exploitation schem identification of ideal areas for locating deep wells; high temperature
well-logging tools and sensors; smart (high temperature) tracers.

Scope The development of unconventional geothermal systems such as EGS and superhot
geothermal resources (includinthose above the critical point of water) needs further
validation and demonstration in specific higgmperature geological environments. Mexico is
chosen for testing and developing these technologies further in a relevant geological
environment. The facs should be on establishing an inventory of the expanded resource base
and on the development of test sites in specific locations.

Proposals shall aim at moving from TR{430 TRL 45.

Beyond the appropriate regional approach in Mexico, generaisaédonmental aspects and

public acceptance concerns need to be addressed in every phase of the project. Transfer of the
knowledge gained to different areas should be pursued. Exploration studies will be performed
to provide a comprehensive knowledge @& #ites and applied to meet the specific challenges
highlighted above.

Proposals requesting a contribution from the EU of around EUR 10 million would allow this
specific challenge to be addressed appropriately. Nonetheless, this does not preclude
submissio and selection of proposals requesting other amounts.

Expected ImpactThe project is expected to progress in the technology development applying
and consolidating concepts and technologies in different geological contexts therefore
reducing technologicand social risks of geothermal developments. The project will promote
innovation and technological development in Mexico, establishing a reliable scientific
framework to increase the number of commercial geothermal activities. In the project context
a stengthening of the European geothermal technology base is also expected, expanding
European market for geothermal technologies and creating growth and jobs. Scientific
exchange of researches and capacity building are envisaged as an indirect project impact.

Proposals should appropriately exploit the complementarities between the EU and Mexico,
and pave the way for significant enhancement in the cooperation between researchers and
research institutions.

Type of Action Research and Innovation action

The condtions related to this topic are provided at the end of this call and in the General
Annexes.
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3. ENABLING THE DECARBON ISATION OF THE USE OF FOSSIL FUELS DURING THE
TRANSITION TO A LOW -CARBON ECONOMY

The final content of the are&habling the decarbonisain of the use of fossil fuels during
the transition to a lowcarbon economyfor 2017 will be decided at a later stage, depending
on the developments with a@going European industrial CCS demonstration. If the BN
Co-Fund for industriakcale demonsition will be published, the topics on 'CCS in industry'
(LCE 297 2017) and 'Geological storage pilots’ (LCEi13Q017) will be withdrawn due to
budgetary constraints.

Proposals are invited against the following topic(s):

LCE-24-2016: International Coopemtion with South Korea on new generation high
efficiency capture processes

Specific ChallengeThe wider deployment of CCS requires a significant reduction of the
energy intensity of the capture process for power plants or other @neggive industries

and a substantial decrease of the cost of capture. Basic research and proof of concept is
needed for novel and efficient capture technologies for application in power production and
industrial process.

Scope The objective is to support the developmehhigh-potential novel technologies or
processes for posand/or precombustion CO2 capture. Research should follow new paths
leading to highly innovative technologies and materials for CO2 capture applications with the
potential for real breakthroughshi§ could include systems based on solids or liquids or a
combination of these such as Dry Sorption Process, Membrane, and Wet sorption process.
Environmentally benign technologies should be pursued and their environmental impact
addressed in the projeclsa in view of future scaling up. Projects shall include prototype
testing under industrially relevant conditions. Any research that constitutes a technology
demonstration at large scale or a combination of CCS technologies proven-at pre
demonstration piloscale will not be considered for funding.

With a view to promoting international cooperation with South Korea, initiatives for
collaboration between the EU project(s) to be selected under this topic and the endorsed South
Korean project(s) will be requd on the basis of mutual benefit and reciprocity. Specific
budget needs to be allocated in the EU project for pursuing such twinning activities (e.g.
exchange of information, exchange of researchers). The Commission reserves the right to ask
the coordinairs of Horizon 2020 projects, during the grant preparation, to include further
collaboration activities endorsed by the Korean Ministry of Science, ICT and Future Planning
(MSIP).

Focus should be on progressing technologies that already reached3r®ITRL 4-5.

A related activity is supported under topic NMBRZ217: "Highperformance materials for
optimizing CO2 capture”, included in the work programme of ‘Leadership in enabling and
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industrial technologiesi Nanotechnologies, Advanced Materials, Bitteglogy and
Advanced Manufacturing and Processing', in which the focus is capitalising on promising
material solutions for the next generation CO2 capture technologies.

Proposals requesting a contribution from the EU of between EUR 2 to 5 million waxd all
this specific challenge to be addressed appropriately. Nonetheless, this does not preclude
submission and selection of proposals requesting other amounts.

Expected ImpactSignificant reduction of the energy penalty of the whole capture process for
powea plants or other energptensive industries, and thus a considerable decrease of the
fuel-dependent cost of capture; substantial reduction of the capital cost and of the operational
and maintenance (O&M) costs (fixed and +#faal variable costs) compared existing
technologies.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-25-2016: Utilisation of captured CO2 as feedstock for the process industry

Specific ChallengeCapture of CO2 from power plants or industrial processes and subsequent
utilisation through (big chemical transformation into higlolume added value products
(CCU) can be an alternative to geological storage which could provide amwtamipcost
reduction to the entire CO2 sequestration process. CO2 utilisation has the potential to
contribute to reducing greenhouse gas emissions if the CO2 replaces manufactured CO2 or
the resulting product provides long term abatement of the CO2C@2freplaces fossil fuels

as raw materials, depending on the amount of extra energy used in the process. In addition,
the conversion of CO2 into fuels could provide opportunities for energy storage and for
higher security of fuel supply.

There are still élevant and significant scientific and technological challenges to be able to
exploit the CO2 as a chemical and fuel feedstock in a systematic manner. Therefore, it is
necessary to demonstrate the feasibility of such CO2 utilisation technologies to frddede

value products at larger scale, in an operational environment to be able to assess the industrial,
economic and environmental potential of such technologies.

Scope In the context of energy research, the focus will be on CO2 utilisation opkiahs

have the potential to yield a significant, net reduction of CO2 emissions in volumes sufficient
to make a meaningful contribution to our climate change objectives. The use of CO2 for
enhanced oil recovery is out of scope of this topic. Projects stamlddess the specific
technology needs for capture and purification of CO2 emitted by the power or process
industry to deliver the desired concentration and purity for the subsequent conversion process.
Technology developments must be accompanied by aQyitde-Assessment (LCA) study,
identification of appropriate business model and measures to support matkke up
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Proposals should address innovative processes to produceotughe added value products

from CO2 and demonstrate the technical and ecandaisibility in an industrially relevant
environment through demonstration of a system prototype. The proposed technologies should
also consider the energy balance and the type of energy required for CO2 transformations, the
CO2 abatement potential (inrtes of timescale and volume) and process sensitivity to
flexible (intermittent) operation. The implementation of this proposal is intended to start at
TRL 5-6 and target TRL-G. An indication and justification of the current TRL as well as a
plan to reak the targeted TRL should be part of the proposal.

This topic is contributing to the PPP ASPIRE
and Energy Efficiency).

Related activities are supported under the topic SPIREOQE: 'CO2 Utilisation to pradte

added value chemicals' and NMBP -2017: 'Cose f f ect i v e mat @F i al s
chemical 6 technol ogies for mat erials aspect
‘Leadership in enabling and industrial technologié&anotechnologies, Advanced Magds,
Biotechnology and Advanced Manufacturing and Processing'.

The Commission considers that proposals requesting a contribution from the EU between
EUR 6 and 10 million would allow this specific challenge to be addressed appropriately.

Nonetheless, thisoes not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactDemonstration, in the relevant environment and scale, of the technical and
economic feasibility of novel and environmentally friendly processes for CO2Zam to
high-volume addedralue products such as chemicals and/or fuels. Reduction of the emissions
of greenhouse gases on full LCA basis. Significant decrease of the cost of CCU vs. CCS.
Improved energy and resource intensity with respect to convehtizenraufacturing of the

same product. These impacts must be quantified and justified.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-26-2016: Crossthematic ERA-NET on Applied Geoscience¥

Specific ChallengeThe increasing use of subsurface resources resulting from growing energy
needs and the growing demand for water and raw materials represent key challenges,
requiring a more integrated, efficient arslistainable use of these resources, and the

minimisation of any negative health and environmental impacts. Synergies should be
nurtured, while conflicts of use should be avoided. This creates at the same time significant

This activity directly aimed at supporting pubpablic partnerships with Member States and Associated
Countries, technology platforms withdustrial partners and earth observation networks is excluded from the
delegation to INEA and will be implemented by the Commission services.
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opportunities in terms of growthnd job creation in advanced technology sectors related to
the optimal management and use of the resources. This topic addresses three specific
challenges that are highly relevant to the sustainable use of the subsurfaeme@gpo
Groundwater and Raw Madals.

a. Geo-energy:

With regards to Geenergy, information is needed on:

1 The potential contribution from the subsurface (i.e. access to primary energy sources,
energy storage potential and storage capacity for CO2 captured from fossil fuel power
gereration and/or industry)

1 Potential risks and environmental impacts associated with subsurface use for energy
applications

1 Potential competition and interference of different (energy and other) applications within
the subsurface and interactions with surface infrastructures and uses.

Information on the European subsurface must be available and accessible to society in order
to enable the more efficient and sustainable use, more integrated management and spatial
planning of the subsurface and the energy resources, groundwater and raw materials it
contains. This requires setting up a famopean database of harmonised and sfically

robust digital information of the subsurface and its potential uses in the field -ehgegy.

The use and implementation of the database should be clearly defined and based on common
agreed principles.

a. Groundwater:

Groundwater resources atite subsurface in general are increasingly used for a wide range of
applications and therefore under pressure. Groundwater resources are threatened by climate
change, pollution and water abstraction. There is a clear need to assess the impact of these
drivers on the groundwater resources, their ilitdsage with surface water resources and the
groundwater dependent terrestrial and associated aquatic ecosystems including coastal waters;
as well as the built environment and rural and urban land use.

Modern technologies allow characterisation and visualisation of groundwater bodies;
simulation of potential pathways and groundwater flow velocities; assessment of temporal and
spatial trends in groundwater quality and quantity; and assessment of their impaud on
interaction with surface waters. Such work both provides and requires information and
knowledge of physical, chemical and hydraulic parameters on the European subsurface. These
data must be available and easily accessible for all relevant end useebte proper water
resource management and integrated surface and subsurface spatial planning and assessments.

a. Raw Materials:
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The EU Raw Materials policy aims to ensure the sustainable supply eéneogy raw
materials from the EU and global sourcegluding metallic and industrial minerals, as well
as construction materials (dimension stones and aggregates).

Supply from the EU sources requires harmonized and standardized EU level data and
information on raw material deposits, as well as on miegtes materials such as by
products, waste rocks, tailings and residuésat could be recycled and-vsed. Discovery of

new resources needs enhanced information and ore deposit models in exploration and
resource assessment to focus increasingly onlydéepied deposits, as well as on mineral
deposits on or below the séaor.

Such EU level data and information do not exist at the moment. However, there is relevant
knowledge of mineral deposits at the Member States level with heterogeneous terminology
and reporting standards.

There is also a need for European sustainablessiflce planning and use that should be
based on documentation and spatial databases of deposit afmbtagtial exploration areas.

Scope Proposals should pool the necessary ugsss from national (or regional) research
programmes with a view to implementing a joint transnational call for proposals with-EU co
funding. The action is targeted at publically funded research performing organisations. Their
participation must be mandaat by the national/regional authorities in charge (normally the
responsible Ministry). The efunded call for proposals must be based orkina
contributions from their institutional funding and the beneficiaries will carry out the
transnational project®sulting from their call for proposals fully or partially themselves.

GlS-based databases shall be developed with a view to, in the longer term, the operation and
maintenance of an integrated database and map of the European underground, its resources
(gecenergy, groundwater and raw materials) and its potential uses. Where appropriate,
synergies and compatibility with the EPOS research infrastructure is required and will ensure
that developed databases, tools and models can serve the largest comniuretigdatabase

shall be INSPIRE compliant and be compatible with energy minerals data and marine maps
(EMODnet) for the proper land planning and use of both surface andusiate.
Furthermore, databases should have the technical specifications $eyhedrn be potentially

hosted by the European Commission.

Geo-energy:

In the field of geeenergy, the ERANET shall collate, interpret and produce reliable and
impartial scientific information on geologically based energy resources and potential
environmetal and climate consequences related to their potential exploitation (e.g. hazards,
risks, interference, synergies, conflicts of use), including conventional and unconvéhtional

The ERANet should take account of work done under the action Energy WP2014/2015Bh&r§y Policy
Suppot on Unconventional Oil and Gas (Administrative Arrangement JRC N °33565). Any duplication shall be
avoided.
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oil and gas, coal, coal bed methane (CBM), gas hydrates, geothermal resodrceanium,

as well as CO2 storage and energy storage (note that certain resources are of local relevance
only such as for example gas hydrates and uranium). This includes develophud-tiatart
methodologies and workflows focusing on efficient crossler and integrated pd&turopean
resource mapping and assessment, both onshore and offshore. Specific site investigations are
excluded from the ERAET scope.

Deliverables should among others comprise online atlases e¢rgrgy related resources;
their properties essential for assessing feasibility, performance and behaviour; maps and
crosssections of main structural elements and faults.

a. Groundwater:

In the field of groundwater, research should develop and enhance the knowledge and the
predictive @pacity needed to assess the impact of climate change and human activities on
groundwater resources and dependent surface waters and ecosystems, and the consequences
for groundwater quantitative and chemical status assessed according to the Water Framework
and Groundwater directives. High quality models including estimated simulation and
projection uncertainties are required tools for decision support systems that allow e.qg.:

1 Elaboration of coseffective measures and assessment of their (cost) effezsisen
1 Sustainable decision making taking into account the wat&Fenergy nexus;
The ERANET will contribute to:

1 Stateof-the-art resource mapping and assessment that will set the basis for an integrated
Europewide monitoring system of groundwaten line with the Water Framework
Directive;

1 Integrated groundwater and surface water assessments, simulations and projections both
at local/regional and transnational (large river basins) scale.

Deliverables shall include:

1 Improved tools and modelsorf subsurface characterisation, risk assessment and
assessment of the impact of climate change, human activities and other uses of the
subsurface on groundwater resources and dependent terrestrial ecosystems;

1 3D maps of groundwater resources;

1 Temporal and spatial groundwater pollution trends including diffuse pollution of
especially nutrients (N, P) and pesticides from agriculture, trends in nutrient loadings to
ecosystems, and fate, behaviour and degradation of emerging pollutants from industry,
houselolds and agriculture, and the resulting impact on dependent terrestrial ecosystems;

1 Groundwater and surface water flooding risks;
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1 Saltwater / seawater intrusion and the resulting impact on dependent terrestrial
ecosystems;

1 Groundwater abstraction ra=efor water supply and irrigation and the resulting impact
on dependent terrestrial ecosystems (including soils), surface waters, and groundwater
associated aquatic ecosystems, the groundwater ecosystem itself, and the built
environment (e.g. damage ofriastructure due to land subsidence

a. Raw Materials:

The Raw Materials specific challenge shall addressemamgy noragricultural raw materials
and minerals, and shall address all 28 EU Member $tates

The ERANET shall, through intelligence networkiagd coordination, enhance and maintain
the parEU mineral deposits inventory/database, in line with and building on existing
activities in the framework of the EIP on Raw Materials. It shall provide economic geology
maps of construction materials and istfial and metallic minerals across the EU 28 Member
States in a free publicly accessible InternetApeltal form. The ERANET shall also deliver

a pilot study identifying targets for general exploration, using innovative technologies and
challenging a biger understanding of ore genesis and direct exploration at deeper, unexploited
|l evel s of the Earthés crust.

Deliverables shall include:
1 PanEU mineral deposits inventory

1 The deposits inventory will be developed with a view, in the longer term, to create an
integrated geographical database and a mineral resources map of the European sub
surface and its potential development and uses.

1 The inventory should build upon natelrand regional level databases and past and on
going EU funded projects providing better insight into the distribution of known mineral
raw material resources.

1 The use of standardized and harmonized-pampean datasets of primary and
secondary resoues (land and marine) will contribute to enhancing investment
conditions for the mining industry.

1 Digital Annual Minerals Yearbooks covering the territory of at least all 28 EU Member
States.

1 Pilot Study:
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1 The Pilot study should identify targets for general exploration and further governmental
spending, which is necessary to attract private investment into detailed exploration and
mining across the whole EU. This can be achieved by developing and applying
innovative exploration technologies (3D/4D) to locate deegited deposits. The pilot
study should deliver higquality metallogenetic, mineral potential and predictivity maps
- which may lead to discovery of new or lith@own types of ore deposits and -ore
forming systems, including of critical raw materials, in specifically targeted areas.

1 Results of the pilot study will feed into the EU mineral deposits inventory, and will set
the stage for followup activities.

Expected Impactimproved interoperabtly of data and information, thus allowing a uniform,
unbiased and independent insight in the distribution of identified and prospectieaerey,
groundwater and raw materials resources. Better understanding and management of-the water
energyraw materigs nexus through a more integrated and efficient management and
exploitation (and more responsible and publatgepted use) of subsurface resources for the
various uses, while reducing any associated potential impacts and risks.

Type of Action ERA-NET Cofund

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-27-2017: Measuring, monitoring and controlling the risks of CCS, EGS and
unconventional hydrocarbons in the subsurface

Specific ChallengeCarba capture and storage (CCS), enhanced geothermal systems (EGS)
and unconventional gas development impact on the subsurface. Subsequently, advanced and
cost effective monitoring of the containment of underground CO2 and natural gas is vital for
the sustainale management of the subsurface and its resources.

In CCS, the safe and permanent geological storage of CO2 requires a continuous and
sophisticated monitoring of the storage complex. For enhanced geothermal systems, the use of
supercritical CO2 has beengposed as a circulating heat transmission fluid. The CO2 would
bring the advantage of a low viscosity and hence low flow resistance as compared to water,
and could achieve permanent storage of @®a supplementary benefit. In both CCS and
EGS, robust maitoring is a key prerequisite for the safe and sustainable storage or circulation
of significant volumes of CO2 in the subsurface.

Technological progress, in particular the combination of horizontal drilling with multiple
stages of hydraulic fracturingak enabled the development of unconventional hydrocarbon
resources. This has resulted in new opportunities, but also bears environmental and public
health risks, which need to be better understood, monitored, managed and communicated
appropriately. Theseisks relate mainly to water pollution (in particular stemming from
insufficient underground characterisation, inappropriate well casing, the use of chemicals in
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the fracking process, and waste management), but also air emissions as well as local impacts
linked in particular to transport, land and water use.

Research is needed to better understand and quantify possible (natural and engineered)
leakage pathways for natural gas, the rates of leakage into aquifers and escape at surface, the
impacts that leakagean have on fresh groundwater resources, soil and biodiversity, and the
time frame in which emissions will return to baseline values. In addition, the effective
detection and quantification of leakage requires a scientifically robust method for detgrminin
natural background concentrations of CO2 and natural gas in the soil and at the surface.

Uniform, unbiased and independent data are needed to improve environmental stewardship in
all three aforementioned gemergy applications.

Scope The exact scope dhis topic will be further specified in the course of 2016, taking
account ofjnter alia, the review of the effectiveness of the Commission Recommendation of
22 January 2014 on minimum principles for the exploration and production of hydrocarbons
(2014/0/EU) (such as shale gas) using highume hydraulic fracturing, as well as
preliminary findings from four projects on environmental impacts of unconventional gas
funded under Horizon 2020 20915 Work Programme.

Expected ImpactTo be further specifiedn the course of 2016. This topic may provide
European and North American researchers with a platform to enhance and deepen
transatlantic dialogue on environmental and public health issues related to these three
applications.

Type of Action Research anbthnovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

LCE-28-2017: Highly flexible and efficient fossil fuel power plants

Specific Challenge The share of energy produced from renewableuress is growing
rapidly. The output of wind and solar power is highly variable, and depends of factors such as
weather conditions and time of day. With this growing share of renewable power, in particular
when having priority access to the grid, fossélfpower plants will have to increasingly shift
their role from providing baskad power to providing fluctuating baclp power to meet
unpredictable and shenbticed demand peaks, in order to control and stabilise the grid.
Plants should be able to riboth at the lowest part load possible at the highest possible
efficiency. Moreover, plants will be required to operate across the entire load range with high
load-change velocities, and even operate in start/stop mode with full turndown and very fast
re-start, all at minimal (lifetime) fuel consumption. This forces blasel plants to operate
through significantly more thermal cycles, leading to increased rate of wear on plant
components. Operational flexibility therefore presents a significant challendesl fuel

power (and CHP) plants.
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Scope Focus on progressing solutions that already reached TRL 3 to ¥&Rand offer the

highest potential for a deeper integration into an advanced energy system with ever higher
shares of renewable energies, forhbekisting (retrofitting) and new thermal power plants.
Solutions with lowest greenhouse gas emissions, residue disposal and water need per energy
unit are preferred. Collaboration with power plant operators is strongly encouraged. Support
will not be given to projects that provide performance improvements that are not related to
load fluctuations.

The Commission considers that proposals requesting a contribution from the EU in the range
of EUR 3 to 6 million would allow this specific challenge to be adsdsappropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProjects should lead to innovative and eefé¢ctive solutions to improve

the ability of new and/or existing dispatclathermal power plants to meet fast load changes,

in order to better support the grid due to fluctuations in energy peak demand and power output
from renewable sources, at minimal fuel consumption and emissions, while mitigating the
effects of cycling opeation to avoid excessive wear and service life expenditure, and not
impeding the potential CO2 capture readiness of the power plants.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this aall in the General
Annexes.

LCE-29-2017: CCS in industry, including BicCCS

Specific ChallengeThe application of CCS to industrial sectors other than power (e.g. steel,
cement, refining) is expected to deliver half of the global emissions reductiorCi@snby

2050. In the near future, these industrial applications will open up new opportunities and
avenues for CCS that can accelerate its deployment. AlseC8® technologies have the
potential of leading to CO2 negative emissions. Integrating CCS tegynn the best
possible way so as to optimise the use of energy in the capture process, minimise process
efficiency losses, achieve a suitable CO2 purity for transport and storage, and maintain the
guality of the industrial end product, is a particulaaltenge.

Scope Piloting under realistic conditions is required to significantly lower the energy penalty
and capture costs. Projects must include activities to explore (possibly shared) local or
regional transport and storage needs and solutions.

Focus bould be on progressing technologies that already reached -bBRt ZRL 7.
Environmentally benign and cestfective technologies should be pursued.

Collaboration with industrial end users is essential.
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In line with the strategy for EU international cocgtéon in research and innovation
international cooperation is encouraged, in particular with China.

Knowledge sharing with a wide range of stakeholders, as well as early and sustained
engagement and involvement of concerned communities through targ&tedation and
dissemination activities, is essential.

The Commission considers that proposals requesting a contribution from the EU in the range
of EUR 4 to 9 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this @s not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe cost and resourceffective application of CCS in industrial operations
will expand the available options for CCS and provide a stepping stone to its wide
deployment; the concomitant deployment of CCS both in ffgsiipower production and in
energyintensive industries could facilitate clusters of CCS projects, thereby improving
economies of scale for both CO2 transport and storage. CCS in energiventedastry can

help ensure a competitive position for existing EU industries in a future cegbtained
world, thus reconciling competitiveness with EU climate goals.

Type of Action Research and Innovation action

The conditions related to this topiare provided at the end of this call and in the General
Annexes.

LCE-30-2017: Geological storage pilots

Specific ChallengeThe EU is committed to an overall reduction of greenhouse gas emissions
of at least 80% by 2050. Nonetheless, fossil fuels willinoetto be used in Europe's power
generation as well as in other industrial processes for decades to come. Therefore, the 2050
target can only be achieved if the emissions from fossil fuel combustion in the power
generation sector and energy intensive gtdes are eliminated from the system. This will
require the application of Carbon Capture and Storage (CCS). A key challenge in the short
term for driving CCS to deployment is the development of geological storage.

Scope Projects should enable, underedfr life" conditions, the development and
demonstration of best practices for the entire storage cycle, from site characterisation to
operation, including key components of CO2 transport infrastructure, monitoring and
mitigation/remediation of leakage, amtluding education and training.

Focus should be on progressing technologies that already reached5T®RLTRL 6.

Knowledge sharing with a wide range of stakeholders, as well as early and sustained
engagement and involvement of concerned communitiesigh targeted information and
dissemination activities, is essential.

T COM(2012)497
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In this particular context, new types of interactions between societal actors are encouraged.
Projects should identify the key drivers and influencers of public attitude, identifytedsto
perceptions and develop sound arguments to address them.

International cooperation is encouraged, in particular activities between EU project(s) under
this topic and notiEU projects (e.g. from Australia and/or NoAimerica).

The Commission considetisat proposals requesting a contribution from the EU in the range

of EUR 9 to 16 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactDemonstration of safe and environmentally sound CO2 storage will play a
key role in optimising the safe operation of storage sites and wiuimieg regulatory issues,

in promoting confidence in CO2 storage and building public awarerieS€$. Pilotscale
demonstration projects should contribute to accelerating the development and deployment of
CCS through an enhanced and effective cooperation in research and innovation between
various stakeholders and Member States/Associated Courttrezgby allowing a more
efficient use and stronger leverage of financial resources and promoting knowledge sharing.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

4.SOCIAL , ECONOMIC AND HUMAN A SPECTS OF THE ENERGY SYSTEM

Proposals are invited against the following topic(s):
LCE-31-20162017: Social Sciences and Humanities Support for the Energy Union

Specific ChallengeCompleting the Energy Union remai one of the top priorities of the
European Commission, and a critical component in Europe's transition towards the
decarbonized energy system of the future. Over and above the many technological challenges
that need to be overcome on the road to readhiegse twin goals, a number of craggting

issues need to be better understood, particularly those relating to socioeconomic, gender,
sociocultural, and socipolitical aspects of the energy transition.

Addressing these crossitting issues is crucial taurthering social acceptability of the many
changes that the energy transition implies, as well as to better understand why citizens may
resist these changes and to devise appropriate mitigating strategies or alternatives.

Of particular importance in this context are the factors that drive individual and collective
energy choices and energglated behaviour, the governance frameworks in which these

Part 10- Pagel150f 183



HORIZON 2020- Work Programme 2016 2017
'‘Secure, Clean and Efficient Energy"'

choices are made, and the changing roles particularly of consumers andrigngsin the
energy system.

Scope Proposals should address one, or a combination, of the following issues (a comparative
perspective, with case studies or data from at least three European Union Member States or
Associated Countries, will be consideredaalvantage):

In 2016:

1 Factors driving individual energy choices and enggigted behaviour (such as values
and ethics, structures of everyday practices, belief systems or social or cultural, notably
gender, roles), employing different dagathering échniques;

1 Factors driving collective energy choices and eneetgted behaviour (such as social,
economic, or other forms of organization or experiences with social mobilization).

In 2017:

1 Socioeconomic incentive structures that encourage or degeuenergyesponsible
behaviour;

1 Political, institutional, and organizational frameworks that condition and structure citizen
participation, including questions of inclusiveness, gender, democracy, organizational
formats and business models.

The Commision considers that proposals requesting a contribution from the EU of between
EUR 2 and 4 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactThe proposed research will

1 provide a better understanding of these factors and their interrelations with
technological, regulatory, and investmealated aspects which is crucial for the further
advancement of the energy traios and ultimately the success of the Energy Union.

7 further the completion of the Energy Union and particularly its research and innovation
pillar, as well as the continued implementation of the Strategic Energy Technology
(SET) Plan and especially tietion Plan based on the Integrated Roadmap.

Type of Action Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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LCE-32-2016: European Platform for energyrelated Social Saénces and Humanities
research?

Specific ChallengeThe transition to a lovearbon energy system poses a unique set of policy,
technological and scientific challenges, as it changes the fundamental nature of the
interrelations between all actors in our sbieis (from energy incumbents to regulators and
citizens). Not only there is a need to find novel approaches to the development and
application of technological or social processes as they relate to the energy transition, but also

to better understandttehanges they bring to peopl ebs belt
of practice and modes of communication.

Since researchers in the Social Sciences and Humanities (SSH) have a particular expertise in
analysing and understanding deep change and in degigmovation processes, including
social innovations, they must play a stronger role in addressing ersatgd challenges.
Accordingly, SSH aspects must be better integrated into all stages of the research process.

At present, the energglated SSH ladscape is quite fragmented: there is a lack of exchange
among different SSH communities, as well as between these communities and other energy
research disciplines. Creating a platform for better interaction between SSH and other energy
research disciplies would fill an existing gap and contribute to better responding-goiory
changes and arising challenges in the energy field.

Scope Within the scope of this call a platform for SSH research communities in the energy
field will be set up at Europeanviel, aiming to integrate and build upon the experience of
already existing networks and initiatives. The platform will seek to structure and enhance the
energyrelated dialogue at EU level among the different SSH stakeholders, as well as with
other energyresearch communities, creating greater #disciplinarity and fostering
knowledge and information sharing among various disciplines. It will promote the generation
of novel, evidencéased research designed to inform and influence relevant policy @ecess
particularly with respect to the role of SSH aspects (including gender) in hindering or
accelerating the transition to a las@rbon energy system in Europe. The platform will also be

a source of specific expertise and advice to EU policymakers, swohlaswy best to embed

SSH aspects in Horizon 2020 energy calls, as well as how to address the SSH dimension in
EU energy initiatives more broadly.

With a view to addressing specific research and innovation needs in the energy field, and as a
principal goalof the platform, a program of activities will be designed. This program will set
out how the platform will:

1 Consolidate and foster the intdisciplinary interaction among existing SSH research
communities in the energy field, building on the reach and depth of the networks that
form part of the submission;

This activity directly aimed at supporting pubpablic partnerships with Member States and Associated
Countries, technology platforms with industrial partners is excluded from the delegation to INEA and will be
implemented by the Commission services.

Part 10- Pagel170f 183



HORIZON 2020- Work Programme 2016 2017
'‘Secure, Clean and Efficient Energy"'

Extend and deepen existing networks across diffetisetplines, involving a variety of
stakeholders;

Reach out to geographic areas in Europe presently not well served in terms of energy
related SSH research and help build capacities there;

Establish linkages between the new SSH platform and the gxistiropean Technology
Platforms (ETPSs);

Better integrate SSH aspects in H2020 energy calls and address the SSH dimension in
EU energy initiatives more broadly;

Formulate a strategic research agenda covering-r8akéd aspects in the energy
research field from an int@lisciplinary perspective, with a view to producing relevant,
influential, evidencébased research on SSelated aspects of Europe's transitiorato
low-carbon energy system.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsalettion of proposals requesting other
amounts.

Expected ImpactThe proposal is expected to:

T

T

help deepen, consolidate and broaden the energy resetatsd SSH communities in
Europe;

trigger and facilitate interdisciplinary dialogue among and betwSSH and other
energyresearch disciplines;

influence key policy processes in the energy domain by producing novel, eviohesexst
research on SSkelated aspects;

provide targeted advice to EU policymakers on how to best embed SSH aspects in
H2020 energy calls, as well as how to address the SSH dimension in EU energy
initiatives more broadly;

foster social innovation and social dialogue in the energy field at European level.

Type of Action Coordination and support action

The conditions relatedd this topic are provided at the end of this call and in the General
Annexes.
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5. SUPPORTING THE DEVELO PMENT OF A EUROPEAN RESEARCH AREA IN THE FIELD OF
ENERGY

[Introductory text to be added once the forthcoming Communication on accelerating the
European aergy system transformation (to be adopted in September)is sufficiently stable to
ensure a coherent narrative]

Proposals are invited against the following topic(s):

LCE-33-2016: European Common Research and Innovation Agendas (ECRIAS) in
support of the implementation of the SET Action Plarf®

Specific Challengeln view of the profound changes being made to our energy system, there
is a crucial need to support and encourage the coordination and convergence of national and
EU efforts in addressing research amabvation activities.

The SET Integrated Roadnf&provides a blueprint for how to achieve this convergence. In
particular, it identifies priority areas in which Member States and/or Associated Countries are
ready to elaborate and define common reseandhraovation agendas, and priority areas in
which they are ready to set up joint projects or programmes.

This initiative aims at supporting joint activities based on European Common Research and
Innovation Agendas (ECRIAs). ECRIAs will bring together dBusopean scale ongoing and
future national efforts, so that national activities and their results in areas of significant
complexity and importance can be better exploited. This will develop a critical mass of
knowledge in sectors which are crucial toiaelng the intended energy transition.

Scope Proposals will first describe how to define a common research and innovation agenda
(i,e. an ECRIA) between national activities in areas identified in the SET Integrated
Roadmap. The agenda will consist of mited number of research topics related to an
integration aspect of the energy systemwhich could benefit from Europeamide
cooperation. Some topics will be supported by national funding and others by EU funding.

In addition, the scope of the ECRIA wiltlave to be focused on a limited number of clear
deliverables, where sherm progress and a clear European adddde can be
demonstrated and achieved by pulling research efforts together.

Research activities included in an ECRIA should focus on TRhH2

This activity directly aimed at supporting pubpablic partnerships with Member States and Associated
Courtries, technology platforms with industrial partners is excluded from the delegation to INEA and will be
implemented by the Commission services.
https://setis.ec.europa.eu/system/files/Towards%20an%20Integrated%20Roadmap_0.pdf

Examples of suitable topics could be: energy invertors, controllers and storage solutions to modulate supply from
renewable sources; emergent forms of energy conversign fjower to gas); interfaces between-gctive
consumers and the grid; integration of different energy sources, delivery carriers, means of storage and usage
modes; district storage. This is a pexhaustive list.
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a) National funding.Topics supported by national funding will bring together research
activities at different stages of development:

1 Recentlycompleted® research projects for which the dissemination of results can
contribute to the objectives di¢ ECRIA.

1 Ongoing research projects of participating eligible entities related to the topics included
in the ECRIA.

1 Commitment to future research activities related to the topics included in the ECRIA.

Activities supported either by institutional fund or resulting from competitive national calls
can be included.

b) EU funding.The requested EU contribution shall be used to lameghresearch activities
grouped under new topics. The EU contribution can also be used to fund the necessary
coordinationrequired to ensure that research activities are carried out in a transnational and
multidisciplinary manner. Coordination costs should be kept to a minimum, and the EU
contribution should be mainly used to fund research activities.

For new activitiesupported by the EU, eligible costs can be claimed in the same manner as
for any other Research and Innovation Action under Horizon 2020.

The Commission considers that proposals requesting a contribution of up to EUR 2.5 million
(which is expected to cospond to the equivalent national funding amount already
committed would allow this specific challenge to be addressed appropriately.

To ensure their completeness, proposals must:

1 Provide details of all the national funding contributed and committede¢cE@RIA
which leverages the EU contribution, in the form of details of the funds received by the
respective participants for the recentlympleted and ongoing projects included in the
ECRIA, as well as for any other contributions in kind (e.g. human ressuuse of
existing research facilities). Details of the funding committed to future research activities
related to ECRIA should be included.

7 Include a clear common research and innovation agenda coettieasthe next three
years. The agenda shall include a clear and detailed description of the expected outputs
and outcomes.

1 Demonstrate how the programming schedule of the national resources incorporated to
the ECRIA underpins the common agenda.

8 Less than two years since thdiciél project end date.
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1 Provide a dscription of the governance that will be put in place to implement the
ECRIA. Governance should be kept as simple as possible and, where possible, it should
make use of prexisting governance structures.

The above elements will be taken into considerain the evaluation of the quality and
efficiency of the implementation criterion.

In addition, proposals should foresee:

1 Activities to lay the foundations for loAgsting future ceoperation by building a
transnational critical mass in the funded egsh areas.

1 Exchange of researchers to facilitateoperation
1 Shared use of existing research facilities, models and databases.

Expected ImpactFirst, ECRIAs will support the development of the common research and
innovation agendas of the SET Intagd Roadmap, thus contributing to objectives of the
Energy Union and the European Research Area.

This new ECRIA model will then develop a critical mass of research capacity in Europe,
specifically addressing certain complex integration aspects of thegyersystem. This
capacity, which does not exist yet, is crucial if Europe wants to complete successfully its
energy transition in the long term. ECRIAs target the coordination of national efforts in order
to develop synergies and improve the impact ofipulvestment in emergent sectors.

Proposals should give priority to the following, which will be taken into consideration during
evaluation under the impact criterion:

1 Addressing the complexity of the integration of the energy system by targetinficspeci
and limited aspects of the current problems where significanttrartprogress can be
achieved by integrating multidisciplinary research activities.

1 Identifying gaps within national programmes/activities in order to decide the content of
the new opics that will be supported by the EU contribution.

1 Demonstrating the coherence of the different elements brought together and the added
value of the choices made to deliver on the objectives in the most efficient and timely
way possible.

Type of Actilm: Research and Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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