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FCH 2 JU: Strong Public-Private Partnership

with a focused objective

Industry-led Public-Private Partnership (PPP)

Fuel Cells & Hydrogen Joint Undertaking (FCH2 JU)
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The Joint Undertaking is managed by a Governing Board composed of representatives Legal basis:
of all three partners and lead by Industry. Council Regulation: 559/2014 of 6 May 2014 (H2020)
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H, STORAGE FOR
GRID BALANCING

Demonstrate on a large-scale hydrogen's
capacity to harness power from
renewables and support its integration

into the energy system

,

HEAT & ELECTRICITY
PRODUCTION

Increase fuel cell efficiency and lifetime

GREEN HYDROGEN
PRODUCTION

Increase efficiency and reduce costs of

hydrogen production, mainty from water
electrolysis and renewables

Reduce platinum loading

FCH-JU objectives
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Reduce fuel cell system costs
for transport applications
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Background: The Energy Union

(European Commission Communication Feb.2015)

“l want to reform and
reorganise Europe’s energy
policy in a new European
— Energy Union.”

The 5 Pillars of the Energy Union:
Security of supply

Integrated European energy market
Energy efficiency

Decarbonisation

Research and Innovation => SET-Plan
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Fuel Cells and H, at the center of EU's plans for Energy Union

Security of Supply Package (Feb 2016)

> Security of Gas Supply Regulation

= gas will be an important part of our energy system as we
make the transition to a low carbon future by 2030

= its about using more intelligently and efficiently, in line with
our targets on renewables and energy efficiency

» Heating and Cooling Strategy
= stationary fuel cells is an emerging CHP application that...

= in some use segments is ready for commercialisation and can
achieve attractive prices

Warming homes, not the planet

#EUEnergySecurity

Security of supply package http://europa.eu/!'fc96gR ‘ y



http://europa.eu/!fc96gR

Fuel Cells and H, at the center of EU's plans for Energy Union

Clean Energy Package (Nov 2016)
proposals by the European Commission to review key legislation in the energy
field, including the EED and the EPBD

= EC proposes a binding EU-wide target of 30% for energy efficiency by 2030

= the Market Design Initiative provides a framework for a level playing field for
all flexibility solutions in the electricity grid.

' @AV AN W .« Proposals in the package

7/ .4  present a number of
elements to be considered by
the micro-CHP segment

Clean Energy Package http://europa.eu/!Du77kK 8



http://europa.eu/!Du77kK

Fuel Cells and H, at the center of EU's plans for Energy Union

Second Report on the State of
the Energy Union (feb 2017)

= energy storage, including hydrogen-
storage-based solutions, has yet to Energy
develop its full potential in the Security
energy markets

= developing affordable and
integrated energy-storage solutions
is highlighted as a priority to
facilitate and enable the transition
to a low-carbon energy system
based largely on renewables

Competitiveness Sustainability

Commission staff working document on Energy storage http://europa.eu/!gV63Jf 9



http://europa.eu/!gV63Jf
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Heating supply to buildings

Generators installed at building level
— Generator installed at the dwelling level E

— Boilers (biomass, oil, gas, etc.) ,electric

heaters, heat pumps, (FC) micro CHP, solar —

thermal, etc Gas grid, electricity network ﬁfi-izqa

District energy systems

— Central plant is used to distribute hot
water to buildings

— Can use fossil fuels, solar, geothermal ,
waste heat recovery from power
generation and industry processes

including from FC CHP, etc.
m Hot water pipes 11




Heating supply to buildings

‘ Biomass
11%

MNuclear
7%

=

The question is therefore which solution to use now (short and long term
implications?

Technical and economical feasibility (type of demand, densities, energy/fuel
networks available, etc.)

Primary energy and CO2 emissions targets / air quality (now and in the future)
12



What energy networks do we have in EU?

Exploiting
synergies among
energy systems
(also transport)
is key to achieve

Source: Agency for the cooperation of energy deca rbon'isat'ion o
Regulators
http://www.acer.europa.eu/en/Pages/default.asp Of EU energy

Source: Heat Roadmap Europe
http://www.heatroadmap.eu/maps.php

system
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Sun, biomass, (bio)
energy, geothermal,

wind, fossil fuels,

Source: European Network of Transmission
System Operators for nUClear) etC
Electricityhttps://www.entsoe.eu/map/Pages/

default.aspx 13



http://www.heatroadmap.eu/maps.php
https://www.entsoe.eu/map/Pages/default.aspx

FC uCH: the wider picture

High electrical efficiencies of conversion including part loads and possibility to
recover heat > PE / CO2 and other emission savings

Grid balancing savings / secure and reliable supply

Improved air quality (reduced NOx, SOx, PM)

Strengthen EU industry

Fuel flexibility -> transition to decarbonisation

FUEL > .
<Power(import/export)> --— e




2030 Energy Goals and FC potential contribution

>25 % less primary energy

Up to 80 % less CO2, no NOXx,
SOx etc.

Storage (H2), grid support
(flex base load)

27 % energy savings
40 % less greenhouse gas
27 % renewable energy

Strong European economy
Energy security

Technology driver, job creator
Lower energy cost

Decentralized, grid support,
lower import

Up to 60 % el. efficiency,
lower grid loss

Stationary fuel cells
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Higher chance to reach goals with stationary Fuel Cells

2050 EU goal: 80% to 95% reduction in GHG compared to 1990 levels
With high penetration of “green gas”(e.g. H2) fuel cells enable

_ren elwablelgenerlationIoflheah, cooli n gland|power_




FC uCHP benefits have to be accounted suitably

Lngﬁntérunome
e
o] = building regulations/EPC: CO, of Marginal
vs. Average Generation (critical issue
T specially with increasing RES)
eneprnn-veprea (B0
a® o = energy labelling of heating appliances
e o
0 4
o —
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/]
= grid balancing services / matching the supply N\(
of energy to demand

= secure/reliable supply a
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Objectives of FCH JU support to stationary applications of FC

» |Improved efficiency
» Reduced degradation
» Reduction of total cost of ownership (TCO in €/kWh)

= Reduction of harmful emissions (CO2, SOx, NOx, particulate
matter), noise, vibrations, etc.

= Improved power supply security

= Development of European fuel cell markets and competitiveness of
the industry

) » 5 + -

More info on our projects in the FCH JU website
http://www.fch.europa.eu/ http://www.fch.europa.eu/page/programme-review-days-2016 18



http://www.fch.europa.eu/
http://www.fch.europa.eu/page/programme-review-days-2016

Cumulative FCH JU financial support for Stationary FC

Support to all FC applications (from
research to demonstration)

70 Cumulative
Funding, M€
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Support to demonstration




FC UCHP: where are we with KPIs

FCH JU project Non-European

results 2015 Objectives 2017 SoA
CAPEX, €/kW A < 14,000 6,100-7,200
Durability, y A > 12 10-20
Electrical efficiency, % (v 33-60 39-52
Thermal efficiency, % Q 25-55 35-56
LCOE, €/kWh - < 2.5*%grid parity 0.62-0.90

NO, emissions, ppm - < 2




FC uyCHP demonstration and industrialisation pathway

Early support
programmes to achieve
e cost reduction,
- Q@ ‘ (2 _callux'® 500 units in Germany demonstrate and
= . promote the technology
g |3 . , and set the basis for
< | @ @ ene field" up to 1,000 units, across 11 European countries new models and routes
< | N to market
\
\
-40% -y----- o @ ‘ PACE over 2,500 units
PN
PN
NS R | Bienniserion | [KFW 433 Energy Efficiency Incentive Programme

und Energie

80% 5 — 1 Other markets to be developed

pggy [, - Market uptake and
-25% R mass market will require

' > industry  to  adopt

500 units 10 MW 100,000 units  Time as subject to volume") alternative business

— = Residential Commercial ~ wesaus, Industrial mode|S, financing
1) Cumulative production volume per company paCkageS as We” as
Source: FCH JU Coalition, Roland Berger, Initiative Brennstoffzelle, NIP Germany, BMWi, Kfw CommerCIal and

marketing proposals



Summary of key messages

European vision for stationary fuel

cells = |n the short term is about using
gas more efficiently

= Fuel cell pCHP commercially
available products are already
delivering savings

= Benefits of YCHP needs to be
fairly reflected in EU and
national codes and regulation

= Upfront costs are still high but

= ongoing research and demonstration
are bringing cost down significantly

= Use different funding streams

Source: FCH JU Coalition, Roland Berger ava]lable’ e. g. ESI F
FC FCHP to be included in EU and |, Mass market roll-out will require
na.tlonal heat.(and o adoption of alternative business
microgeneration) decarbonisation models and financial packages as
pathways well as new commercial and

marketing proposals
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Thank you for your attention

W Follow

@fch_ju

FCH2 JU Antonio.Aguilo-rullan@fch.europa.eu

Further info :

FCH JU : http://www.fch.europa.eu/
HYDROGEN EUROPE : http://hydrogeneurope.eu/ Antonio Aguilo-Rullan

N.ERGHY : http://www.nerghy.eu Project officer FCH-JU
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