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Hydrogen & the Contracting Parties
The Energy Community Study
Findings — A teaser

Next Steps

The entire study is publicly available here:

https://www.energy-community.org/news/Energy-Community-News/2021/06/17a.html or
https://www.energy-community.org/documents/studies.html under Gas section
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EU H2 consumption is ca.: 10,2 Mt/yr

- ca. 30% thereof is used by refineries
- production - 9,7 Mt/yr, approximately equals consumption
- vast majority thereof is produced by fossil-based production - SMR technology

SMR-based H2 costs ca. 1,35 EUR/kg in Europe
- AEL technology 10 MW electrolyser in 2020 with HUPEX prices — ca 4 EUR/kg (REKK)
- PEM technology 10 MW electrolyser in 2020 with HUPEX prices — ca 3,3 EUR/kg (REKK)
- Cost reduction potential exists — learning curve: economies of scale, efficiency increase

Global SMR and coal gasification-based H2 production is responsible for 2,3% of total global CO2
emission
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79y Community l. H, and the Contracting Parties - Drivers

| ;ll_'ﬂ‘l;fﬂ 2 Carbon intensity (COz emissions as a proportion of primary energy supply), Figure 4 Fossil fuel share in power generation, 2018
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( ey communiey | H, and the Contracting Parties — Use cases
Industry

Transport

Potential H, applications are diverse

Countries have to find their competitive edge and focus on high potential sectors

Road, Freight, Fixed Track, Marine, Synthetic Fuel
2017 2018 2019 & 2020 20 + +* . It is necessary to CommerCIa| and HOUSGhO'd
= z et B I P _
Japan South Korea e el o E : Space Heating
Dec 2017 Jan 2019 e e

‘et Netherlands  p
e Apr 2020

B v Jui 2020

B BFencesep2020  demand

(Green H; strategy)

H )
wetricity | - < Renewable energy :

Baseload power sources

In preparation: Time Time
I I :- I Russia
France Australia Norway | Portugal -
Jun 2018 Nov 2019 May 2020 | Jul 2020 =C“'"ﬁl
(H, deployment pian) —
) Morocco -
. ' P2G business concept in 20305
ul
industrial materials ﬁ Enlarge and connect to electricity markets and H2 supply chains
2 owr v n
El. i amy aimy
Storage TN & A &
& z -
conversion

» & [ — 1 & |
—.'-'H Fusl pas s 0‘535 | - A -

i Aoy
: : # A b e AAs il
¥ » Electricity market trade _ 1] ‘|"-| A HEHEE A~ )
\{‘ iﬁ *Low-C H2 production o |l wT N
EV _ legulation d S
Renewable | ' I Direct deal | =Y
ENergy Fat POBMW  100Mm3fy K== = emmr=r= 1~ m . i
production sl ¥ v | sooMw  1Bm3y ._ — "
v . oo 18may : S——
Eledtricity
Electricity g

Source: Toshiba-
energy.com

H2 supply chains Aggregators
demand @

.~ fl.. h

Daytime [  Mighttime —— o~
BCP Power Fuel Co-gen. Pipe lines Industrial
Summer | Winter material




(e ||, The Energy Community Study m O Edtech

Strategic thinking in sustainable energy

| To assist CPs in assessing their potential to

1) produce, transport and use hydrogen in different sectors;

2) to raise awareness and initiate discussion;

3) to draw arealistic picture and ascertain the potential way forward for each CP and

4) to provide a “menu” of options and ideas for the policy makers, project owners, developers and investors

the ECS has initiated the “H, potential in the CPs study”.

mmm |nternational Review
* H2 value chain, Drivers for H, use, Support policies
: and instruments, Country and project case studies
Synthesis
Document
* Observations
« Recommendations

» Projects

Contracting Parties’ Review

 Comparative assessment, CP reviews

mmd ECONOMic Analysis

» Feasibility review of H2 applications in the transport,
industry, power and storage, and domestic heating
sectors
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Energy Community |||, FIndings — focus on green and
low carbon H2

1) H, potential in the CPs was evaluated based on five categories:

2) Relative potentials were aggregated:

Socioeconomic

conditions
Figure 1 Relative assessment of CP prospects of introducing hydrogen - GDP/ capita

Assessment p:lr:lmeters
Hydrogen dnivers
Potertial H; production capacity
Delivery infrastructure

Potertial hydrogen applications
Socioeconomic conditions

I 1 0st conducive to promoting H2 .
Reasonably conducive to promoting H2 Potential

Relafively less conducive fo promoting H2 hyq rogen
Least conducive to promoting H2 | applications

- Industry and
transport

Source: ECA and Edtech

3) Based on the:

- current and forecasted cost-base of H, applications (Economic Analysis),
- CP profiles (Contracting Party Review) and
- international experience (International Review)

H2 Drivers

- Carbon intensity
- Fossil fuel dependence
- Import dependence

Hydrogen
potential

in CPs

Source: ECA-E4Tech —
ECS Study

Delivery
infrastructure

- NG distribution
coverage (households)

five country groups (cohorts) were identified, where there is potential/need for H, applications in specific sectors.

4) Potential pilot-projects were scoped for each cohort.
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| The Study identified the highest potential in the long-term for the following applications.
In the short term, Iarge scale applications do not seem to be economically feasible — support is needed

Power gen and RS, BA, KO*,
grid services UA, GE NO “ONE SIZE FITS ALL” H, SOLUTION
industry - “Which application could become sufficiently
ammonia and UA, MK economic in each Contracting Party depends
on the local context, but a wide range of

Slainahing o CHA plausible applications are considered to be
fggfgg;,";aqmgf GE, UA, MD, SR potentially viable in the long-term (2035-2050)
at carbon prices of €200/tCO, or more”

»> >- o
H, for export

Transport focus

— major freight SR, MK, UA

corridors
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|

Combine grid flexibility demonstration of electrolysers with other trials to demonstrate grid flexibility
impact and learn about regulatory and legislative barriers in generating feasible revenue streams (e.g.
flexibility market)

Power Gen and
Grid Services

Arlr?r?\lcj)?ltig;nd Small-scale/demonstrational project where green H, is injected alongside fossil hydrogen as feedstock
Steel Small-scale/demonstrational blending of green H, with methane in a closed gas grid/industrial site
Blending or CH4 Research and demonstration projects to encompassing the gas system and households to research and

replacement for emonstrate viability — similarly to projects in UA.
space heating Small scale Power2H, demonstration projects involving injection to local/closed grid

Demonstration of the gas grid’s viability to blend H,/dedicate routes to pure H,, in cooperation with int.
partners.

Demonstrate long distance transport by road/rail/waterborne transport of cryogenic H, or H, contained
in a carrier e.g. ammonia or other liquid organic H, carriers (LOHC)

H, for export

Tr?r?;j%?r}rfe?gﬁf_ Introduction of H, in a captive fleet with electrolysis-based hydrogen refueling stations (HRS) — city

! : T : buses, taxis, delivery vehicles-corporate fleets (in large urban areas) with HRS open to the public .

YV ¥
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EUR/tCO2 ® 420
: 245 CO, prices today:
210
(o) EU - ETS 60-65 EUR/t
MN 24,0 EUR/t
s 160 UA 0,03 EUR/t
) (o) 135 Other
125 lo .
15 @ 110 Contracting
* 95 (0 Parties 0 EUR/t
* 50
40
e o
Technolc;gy

H2 produced with H2 produced with
grid electrolyzer dedicated RES
- electrolyzer
VS.
Natural Gas-based unabated
production of
: Iron & Steel; Methanol

National Hydrogen Strategies -

The Energy Community Secretariat

H2 produced with H2 produced with

grid electrolyzer  dedicated RES _
electrolyzer Y Ammonia

VS. O Iron&Steel
® Methanol

Comparison

Coal-based unabated
production of
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_ i . 50 kKWh
‘ Energy Community IV EXpO rt’? Real |ty Ch ecC k Iglaectrolyzer 1 kg

electricity input or
produces 11,13 Nm3
Hydrogen

Assumed efficiency 80%

Total installed wind and solar capacity in UA is around 8650 MW
(including household PV)

Assuming an average 23% Load Factor (2.000 Full Load Hours/yr)

ca. 0,35 Mt
or
3,9 bNcm
H, /yr could be produced

Current EU H,
consumption is ca.:
10,2 Mt/yr

If total current wind and PV capacity of UA would be dedicated for H2 generation, ca. 0,35 Mt of H2 could be produced
in a year, which is about 3,5 % of EU’s H2 consumption.

With similar calculation, 230 GW dedicated RES (PV, wind) capacity would be needed to replace the current EU demand
H2 demand. EU has ca. 150 GW installed PV and 220 GW installed wind capacity
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(oo IV RISKS & NEXT STEPS, COOPERATION . Visegrad Group

EU interest is to enable cost efficient, green H2 import into the EU, along with security of supply and
decarbonisation of Contracting Parties’ economies.

- o

~ -

The Energy Community Secretariat

New TEN-E Regulation is on the way:

- New, H2 project categories — Electrolysers

- Projects of Mutual Interest — V4-CP
cooperation

ECS to assist countries with project
identification and preparation for the new
Regulation:

Planned “Roadshow” on New. Reg. 347/2013
and H2 projects

Important Projects of Common European
Interest — allowing state aid for H2 projects —
possibility for V4-CP cooperation
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