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Introduction

H,: The “swiss-knife” of energy system
which can cover almost all energy

needs. =
It iIs a favorable solution in some hard-to- ooo

abate sectors (e.g. industry, shipping,

heavy transport) —_—
... while in other sectors, competitive < “

solutions are more cost-effective and

easier to apply. ‘
Enhances energy independence and % @

security

Opens new export and economic
opportunities
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Hydrogen production siting affects costs

1. Grid connected: Locate near the demand
centres, avoid costly transport of hydrogen and
exploit synergies. Usually coupled with PPAs.

2. Co-locate at the renewable energy production
site: significantly reduce costs for grid
expansion. Important for areas with weaker
electricity grids or very high potentials for
renewable energy production.

3. Close to grid nodal points to assist with local
surpluses and congestions serve the electricity
grid stability and security of supply. Strong
potential to create additional revenue through
the balancing and other flexibility markets

"A Hydrogen Va/le”, by DALL-E (Al)
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Evolution of levelized cost of hydrogen

Cost (€/kgH2)

SMR
SMR-CCS

== == PEM - Grid connected

== == Alkaline - Grid connected
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PEM - Decentralized

Alkaline - Decentralized
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2030
3.19
3.33
5.25
5.43
4.11
3.74

2035
3.57
3.42
5.12
5.27
3.75
3.42

2040
4.38
3.56
4.99
5.12
3.38
3.11

2045
4.96
3.54
4.93
5.01
3.03
2.96

2050
5.53
351
4.88
4.90
2.68
2.81

Price range of green
hydrogen based on its
siting and operation
regime (2.5-5EUR/KQ)

» Cost competitiveness of grey
vs green and blue hydrogen
depends on relative gas, ETS
and electricity prices

* Production cost differential of
hydrogen with central Europe
Is around 0.5-1 EUR/kg
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Hydrogen demand projections

= Detailed sectoral

projections based on Hydrogen E-fuels
activity and
q . 20 20
technology projection .
18
= Hydrogenis 1. .
expected to play a £ 1
role in most transport = 1 =Y
and industrial sectors £ £ 12
s g S 10
= In many cases cost g 5
parity with 5 El
conventional fuels is 4 Y6
achieved at around - E 4
2040. Among other 0 — -

sectoral policies 2020 2025 2030 2035 2040 2045 2050 2 . .
a : g B Maritime @ Aviation O Road 0 =
ETS2 is a significant 2020 2025 2030 2035 2040 2045 2050

policy driver.

B Industry B Chemicals O Non Ferrous
O Non Metallic Minerals B Other @ Refineries B Maritime @OAviation [ORoad
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Hydrogen demand projections (Other sectors)

Hydrogen for heating Hydrogen and derivatives for gas greening

Hydrogen combustion in boilers for heat generation was not 60 100%

considered as feasible solution. The energy needs, economics 50
50%
0%

and logistics are very unfavorable when compared to heat
pumps, which need 4 time less energy input.

B
o

)
o

Evolution of natural gas
demand (TWh)
&)
o

10 2020 2030 2050
Hydrogen for power 0 m Power sector
. B Transport
Several hydrogen-ready plants have been built or planned to be 2010 2020 2030 2040 2050 ® Buildings and agriculture
built, that may consume up to 2.75 TWh/a. It make sense only
. . . . . G hare: ) 0

when there is a electricity deficit that cannot be covered by _ o g onshare @ @

Options to green the distributed 5
other ways. ) sz

. . et gE 30

Roundtripping power-hydrogen-power has very low efficiency: « Hydrogen: technical limitations £ »
~30%. This makes economics of hydrogen-driven power on existing pipelines: 0.1 TWh/a jg —%’0 20
generation unfavorable compared to other clean flexible « Biomethane: limited potential 5 3
solutions. (up to 4.6 TWh/a) (NECP) c5 10

* Synthetic methane: fully Cg; s

compatible but cost gap exists:
~10 TWh/a

2030 2035 2050

B NG MBiomethane BMSNG M Hydrogen
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= |n 2050 the domestic
production needs may reach

up to 40 TWh/a Hydrogen production potential
= An additional 10 TWh/a if we

. 140
assume full greening of the
natural gas network via
synthetic methane =10
=
= Based on level of RES < oo
expansion and infrastructure =
up to 140 TWh of hydrogen 2 .
> :
may be produced = Export g Potential for exports
potential 3
= 60
o
Export potential is based on a supply-side estimation. S
Availat_)ility of offtakers is not consider(_ed. S 40 _» Gas greening
Potential on land use, respect all possible land use '°O°
legislation and sea regions and exclusion zones. S
PV: Assume coverage of 25% non agriculture land, 2% :|>:‘ — Hydrogen for feedstock
of agriculture land, and 80% of rooftop area 20
Wind: Assume coverage of 15% for eligible onshore, and .
10-15% of shallow and deep water (ENSPRESO, 2024) i — Direct use of Hydrogen
Transport infrastructure: 60 TWh based on planned ) ] i
dedicated hydrogen pipelines or 150 TWh assuming that 2030 2035 2040 0045 2050

the new Poseidon pipeline is 100% hydrogen compatible
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Economic impact

Cumulative investments expenditures needed to cover domestic production needs are estimated around 13 bn EUR and can reach up to 30bn
depending on the exporting quantities.

» The production phase is expected to contribute most in terms of value added
» Alarge part of investment value added is expected to be generated in the power supply sector, e.g. installation of additional RES capacities

* Investments are expected to contribute to job creation especially in the short-term as demand for construction services is labor intensive.
Hydrogen production process has low labor intensity.

* In the short-term new jobs are associated with the investments for hydrogen production capacity and infrastructure, thus are expected to take
place in the construction sector, while towards 2050, new jobs are expected in the hydrogen and power supply sectors.

c 5,000 16

= 4,000 "

E 7 @ 12
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2030 2040 2050 2030 2040 2050
m|nvestment GVA Effect  mProduction GVA Effect ® |[nvestment Employment Effect m Production Employment Effect
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Conclusions

* Domestic hydrogen demand for end use and feedstock is estimated at ~40 TWh/a
* Limited potential in industry, only where non electrified solution are not possible or mature
* Significant potential in transport sectors driven by policies
* Gas greening can increase hydrogen demand up to 10 TWh/a

e Significant potential for exports based on competitive price advantage.
» Subject to RES expansion, land use and transport infrastructure

e Carbon price in ETS2 sectors is crucial in diminishing the cost gap

e Cumulative investments of hydrogen till 2050 vary from 13 —30 bn EUR
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