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Who we are - The German Renewable Energies Federation (BEE)

As the umbrella organization for
the renewable energy (RE) sector
in Germany, the BEE bundles the
interests of 50 associations,
organizations and companies
with 30,000 individual members,
including more than 5,000
companies.

Our goal: 100 percent renewable
energy in the areas of electricity,
heat and mobility.

% Federal Ministry
for Economic Affairs
and Climate Action
MADE IN GERMANY

SZBWE  (§

Bundesverband WindEnergie

Fachverband

S BIOGAS

EEEEEEEEEEEEE
BBBBBBBBBBBBB

O8KU

ARGE NETZ

Ceothel mie

BIOGAS-Gruppe \71"’\

Bundesverband Solare Mobilitat

Dt SP

DGRV DEPV
Deutscher Indus ENERGRSESNEI R
ed Sol I P
GREEN PLANET
GGEW e £ naturstrom
WIRSIND ENERGIE. eNERGY ‘ ' LABELeY. @ & ENERGIE MIT ZUKUNFT
-
m—v SOLAR INVEST "¢ U rosenheim O STAWAG steru =
E—— OFFSHORE

WINDENERGIE

MITTELSTAND
GLOBAL
ENERGY SOLUTIONS u waechtenr

energie

a BB F BUNDESVERBAND
Bivenergie eV
P SENERG -
NETWORK ¢
§ E 3 e
0 i\: e Snces s Bundesverband
o, j nlagen

...................

wvw ="
Wirtschaftsverband \\’\?’..
kraftwerke o.V.

Wind

May 9th 2023 | Seite 2



Finland‘s overall share of renewable energy sources (RES) 1s
high compared to its European neighbours..

Shares of renewable energy in gross final energy
consumption in 2020 and the country-specific
EU targets for 2020, %
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..but: Finland‘s lead 1s mostly due to its heavy use of biomass

in the heating sector

« The use of biomass (wood residues, forest chips)
in the heating sector is traditionally high in
Finland and has been further expanded in the
last 20 years

« The heating sector is therefore already far ahead
in terms of RES shares

- The other sectors of the energy system are
within the European average.
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Sectoral RES shares, %
2020

Share of RES

Heating Gross Transport
and cooling electricity
consumption

Source: Eurostat/Shares, Statistics Finland
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The electricity and transport sectors are ,,only* average in

European comparison

- The electricity and transport sector are lagging
behind the heating sector in terms of RES shares
and are within European average.

- The shares of RES in the transport sector is even
regressing compared to 10 years ago

- The electricity sector already had a RES share of
around 30% 20 years ago and is only raising its
RES share relatively slowly
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Renewable energy indicators: Share of renewable energy
by sectors 2004-2020 in Finland, %, "
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Finland should use all options to make 1tself more independent
from electricity imports...

Imports and exports of electricity 1990-2021*

o5 TWh
20 I Import Bl Export ==Net imports 1 i
- The amounts of electricity that needed to be imported 15 IA LAY
by Finland have constantly been increasing over the past 1E M HIVL I I
30 years, the country is a net importer of electricity ofLLLLLI . I |.|.|| | .|||| I |I|I” rppIeT |I
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- Germany’s situation is different: The share of RES in the Source: Finnish Energy
electricity sector has increased sharply (46 % in 2021),
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- With more electrical applications upcoming Finland

should use all options to produce more electricity at . _
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..and one important option for reaching that goal 1s Wind

power
I -|—

+ Germany’s and Finland'’s —

areas are about equal, but

their population density Population in millions 83.7
varies tremendously Area in km? 357 338
Population density in people/ 236 16
- Nevertheless Germany’s km?
currently installed Wind Installed wind power in GW 58 3.2
(2021)

capacity and share in
electricity production is Share of Wind power in 22 % 10 %

much higher than Finland’s electricity production (2021)

Source: German and Finnish Wind power associations / Statistics Finland, Statisches Bundesamt
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The strong expansion of Finnish wind power is favoured
by the Finnish people

+ The pOpUIarlty of wind POWEr 1S hlgh - In which direction should our electricity generation be developed?
82% of Finns support increasing wind _—
The net figure is colculated by deducting the percentage of decrease from the percentage of Net 2022 Net 2021
pOWer increase
solar power | AR > st s
wind power | : 5 7
Hydro power 62 27 5 6 56 % 46
« Only Solar power is more popular, Nucar power G st
. 0 Wood and other bioenergy 8 12 42 40
with an approval rate of 90 % = = = g
Natural gas 57 443 -11
Importing electricity 68 -62 -59
- 68 % see it as important to decrease a i 2 o
. . . coal B 9 76 73§ 79
electricity imports and increase self- 5 20 é 5 e 50%

S u ffi C i e n Cy M Increase ® Appropriate Not sure Decrease
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Source: Finnish Energy Attitudes survey
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Finnish wind power 1s already picking up pace, but it
could only be the beginning

« From 2012 / 2013 wind power in Finland ; e
. ) uulivoimayhdistys
has gained momentum. There is also a Annual Wind Power Production (GWh)
large number of wind projects in the
planning phase
« According to the Finnish wind power £

6000

association Finland has the potential to
achieve at least 30 TWh of annual wind
power production in Finland in 2030 (=
30 % of Finland’s electricity consumption P R SR SRR YR YR
at that time)

4000

2000

Source: Finnish Wind Power Association
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Wind power 1s not only important for gaining independence in the
electricity sector, but can also help decarbonize the other sectors

« Increased shares of wind power will make Finland
more independent from energy imports

« At the same time it can help further decarbonize the
other sectors (mobility, heating) by using Sector
coupling

- Power-to-gas (esp. green hydrogen production)
makes it possible to use wind energy also in mobility
and heating.
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Sector coupling

Households
Source: forum-synergiewende.de : RENEWABLE
11/2018 : ENERGY
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Higher shares of fluctuating Wind and PV can lead to grid bottlenecks,

but flexibilities...

Higher shares of fluctuating RES like
Wind (and PV) potentially increase the
need for measures to eliminate grid
bottlenecks (“Redispatch” measures),
since the grid expansion lags behind
the expansion of RES.

But: Besides bringing RE into all
sectors of the energy system, the use
of flexibilities also helps maintaining
grid stability, it thus has two functions
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... like green hydrogen can help stabilise the electricity grid

There is a big variety of different flexibilities ranging
from Power-to-Gas (e.g. green H2) to Power-to-Heat
(e.g. heat pumps) to Power-to-Power (e.g.
batteries).

The expansion of RE must be accompanied by a
corresponding increase in flexibilities.

Two functions of green hydrogen:

— Store RE in gaseous form at times with lots of RE and
feed it into the other sectors

— Reconvert H2 back into the electricity grid at times
with little RE
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Spring in the 2030s: flexibility guarantees grid stability
Even with several times more solar and wind power, excess production and shortfalls can

be compensated for
T e
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The hydrogen economy needs the right regulatory framework

- Given the ambitious targets for Wind and PV (80% in
the electricity sector in 2030) as well as the large
demands for H2, Germany has set itself equally
ambitious targets for hydrogen production (10 GW in
2030), and for Finland it makes sense to do the same.

Green hydrogen will remain a scarce commodity in
the medium term and its use should thus primarily
be incentivized in sectors in which no
decarbonization alternatives are available

The production of hydrogen also needs a proper
regulatory framework

Source: BEE
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Regulatory framework for the production of hydrogen

-  From BEE’s point of view only the production of green
(renewable) hydrogen makes sense, blue (CCS) hydrogen B
creates problematic path dependencies

Brussels, 10.2.2023
C{2023) 1087 final

- The framework should also ensure that green hydrogen COAMISSION DELECATED RECTLATION 1) .
production facilitates grid stability, e.g. by a...: ooz

supplementing Directive (ET) 2018/2001 of the European Parliament and of the Cooncil
by establishing a Union methodology setting ont detailed rules for the producton of
renewable iquid and gaseons transport fuels of non-biclogical origin

— Limitation of full load hours

— H2 Production primarily close to RES production

- The EU parlamentary process of defining ,,renewable”
hydrogen is underway, but current criteria are not
ambitious enough according to BEE

EN EN
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The renewal of grid infrastructures must also be tackled

The ramp up of both RES and hydrogen makes
changes to both the electricity, gas and heat grids
necessary

The electricity grid must be reinforced / expanded
where necessary

Gas infrastructures need to either be converted to
become H2 ready, newly built or dismantled

The different infrastructures should not be looked at
separately but from a holistic perspective ((“system
development planning”).
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Sector coupling for an integrated energy transition:
power, heat and gas
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How the hydrogen run up 1n the EU is being nitiated

In December 2020, 22 EU countries and
Norway signed a manifesto paving the way
for a clean hydrogen value chain and
committing to launch ‘important projects of
common European interest’ (IPCEls) in the
hydrogen sector.

The German Federal Ministry of Economic
Affairs and Technology (BMWi) has selected
62 projects to receive government funding as
part of Hydrogen IPCEI

ENERTRAG’s “doing hydrogen” is part of the

selection
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AquoVeatus, Helgaland, RWE Renewablss
HGHH, Hamburg — Vatienfall/Shell/
Mitaubishi /Warme Hamburg

Clean Hydrogan Coastline, NI —

EWE/EWE Netz/awb

GET H2, Lingan — RWE Gansration
GroanMotionStesl, Duisburg — Air Liquide DE
MAPEVA, NRW — Naumann&Essse

doing hydrogen, Rastock — APEX Ensrgy
doing hydrogen, MY, BB,5A — ENERTRAG

*9  Green Hydrogan Hub, Leuna — Linds/Total
=10 H25ARA, Dresden — Sunfire

11 LHyVE Erzsugung, Lsipaig - EDL

#12  LHyVE System, Lsipzig — W

*13  Projekiname noch nicht zur Versffentlichung

freigegeben

* 14 Hydrohub Fanne, Volklingen - Siemans

Energy/STEAG

15 Hy4Chem, Ludwigshafen — BASF
16 ElVancs, Erlangsn — Sismans Enargy

17 GH@ED, DE/AUT - Hydrogenious

+18  HylechHafen - Roslock — Roskock PORT GmbH
19 Bosch Powar Units, BW, BY — Robart Bosch

INFRASTRUKTUR

AdquaVantus, Helgoland, GASCADE
HHWIN - Gasnetz Hamborg

Clsan Hydrogen Coaatlin, NI —
EWE/EWE Metz/EWE Gasspaicher
Green Crane, Lingan — Hydrogenious
Hypstlink — Gasunis DE

BEE

GET H2, Gronau — RWE Gas Storage Wast
GET H2 - Nowega

GET H2 - Open Grid Europs

GET H2 - Thyssengas

doing hydrogen — GASCADE

daing hydrogen — ONTRAS

Green Octopus MD — ONTRAS
Grsan Octopus MD, Bod Lauchatadt —
VNG Gasspsicher

LHyVE Transpart, Laipzig — Oniras
mosatyc - Creas DE

HUgEEsenen
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Hyacala100, Krsis Dithmarachen — Holcim
Hynamics D Grated Wind

Powsr Germany/ Raffinarie Heide

H2H, Hamburg — Arcelor Mitial

Clean Hydrogen Coostiing, Bramen — Arcelor Matal

DRIBEZ, Bremen, EH — Arcalor Miial

IGH2, Lingen — BP

LGH2, Lingen — Osrsted

GET H2, Salzgitisr — Salzgitisr Flachafah
eMathanal Projekt, Stada — DOW
#H2steel, Duisburg — hysssnkrupp sissl

P noch nicht zur Vers
freigagsben

Projskinam noch nicht zur Versflanflichung
freigagsben

doing hydrogen, BB - ENERTRAG:

doing Hydrogen, Riidersderf — CEMEX
H25YNGAS, Dillingsn — SHS,/Soarstohl

BayH?, MNeustadt — Vattenfall Innovation /Baysrnoil
RHYME Bavaria, Burghausen — Wocker Chemie

[ | A
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=51
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SENECA — H2 MOBLITY DE fbundesweites H2-Tank-
stsllsnnatz inkl. waerer Parinsd]

BMW Prou, Minchen — Baysrische Motorsn Werka
Brannshofizallan Gigofactory,

Region Kirchheim-leck — cellcentric GmbH & Co KG
PEGASUS, Wirth,/deutschlandweit — Daimler Truck
MNexiGan HD-Stack, Detfingen,/Erms — ElringKlingar
Clean Hydrogen Coastline, Norddsutschland —
FAUN Umwelttachnik

NexiGadila, Weinhsim - Fraudanberg
Performance Materials

WIPLN, Hamburg — Airbus Opsraions.

H2L0AD, Hamburg — Homburger Hafan und Logistik
HyPA, Hamburg — Hamburg Port Authority

H2 HADAG, Hamburg — HADAG Sestouristik und
Fahrdienst

H25E, Homburg — Graen Plug

© BMWi
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doing hydrogen by ENERTRAG: Pioneering green hydrogen in East Germany
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4 25 MW Heme< = enerTRAG 2COFT

Source: ENERTRAG
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Thank you for your attention!

Florian Widdel

German Renewable Energy Federation (BEE)
May 9th 2023, Helsinki

Facilitator




