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m More than 50% of the 554,500
km of gas DSO network lines are

operated by our project partners
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The initiative has three main goals:

< Transformation of Gas DSOs to climate neutrality
< Climate-neutral gases in all sectors

< Preservation and expansion of regional assets and values



hard coal brown coal

No longer existing

in 2045 \ nuclear power
é / Wind psor/;;
85% of primary energy

must be substituted by 3550 TWh
climate-neutral energy or (12773 )
efficiency gains by 2045.

renewable
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others 0.6 %
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-waste, others

-fuels 0.7%
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35.3% energy ~75%

German primary energy consumption
sorted by energy source
Source: AGEB Sep. 2020



Hydrogen and other ... can substitute significant
climate-neutral gases ... amounts of fossil fuels in the future.

Already
up to
 brings rapid success in decarbonization 0

 limited quantity

Bledning

DvGw
technically
feasible &

safe

Hydrogen
Core Strategy « Scalable as desired
+ Political focus

DVGW
technically
feasible &

safe

RE-Methane (SNG)
Chance « Easiest way for gas grids
» Future supply not clear

Transformation




Transmission Networks Distribution Networks

industrial and commercial end

>1,800,000
users

Households supplied with gas - 19,000,000

741.6 TWh
el el 199.5 TWh (of which 471 TWh in industry and electricty)

Source: Monitoringbericht der BNetzA (2021), BDEW ,Wie heizt Deutschland 2019“

«  Supply 50% of German households with heat
« Households, commerce and industry are connected to
the same network
Gt - High degree of meshing, present throughout the area
Lengthis * Modern technologies and high quality materials.

Transmission 41,600 km
Distribution 554,500 km

The majority of German industry and households are connected to the
gas distribution networks.




Making H, usable for everyone:
Why there Is no alternative to
switching to H..



Self-sufficiency through German RE power
generation will not be possible by 2045.
Security of H, can be imported in any quantities in the long run.

electricity supply > Hydrogen can help with power generation in times
of low RE power generation.



Solution of the
» storage and
transport problem

Unlike electricity, H, can be stored easily and for
long periods of time.

The increasing power demand due to electrification
IS presenting the German power grids with almost
iInsurmountable tasks.

= Using existing gas infrastruct
alleviates this problem at c
Cos!



The german heating
sector is ,,hard-to-
abate

Ca. 50% of households are

heated with natural gas, ca.
ﬁ 25% with oil.

Even with a 2% renovation rate (about 1% today),
only 50% of homes will be renovated in 2045.

Substitution with carbon-neutral gases provides a
much-needed additional pathway to meet the Paris
targets in the building sector.

g Also, electrification of the

heating sector increases the
supply and transport problem,
turning problematic periods of
time critical.



ation path to climate
eutrality




3 pillars of decarbonization

. Part of )
- the EHB “&%

H, Backbone

The transregional supply
of H, is secured via the
TSO H, Backbone. It
transports centrally
produced and imported H,
to the distribution grids.

Decentralized
H, production

A decentralized production
of H, will lead to first local
hydrogen networks
independent of the
expansion of the backbone

140 TWh potential

Bio- and RE-
Methane

no potential
>300

Total potential of injectable
Biomethan in mio. i.N.
methane/a

Bio-methane and RE-
methane will also play
relevant roles in
decarbonization in the
short and long term...

169 TWh potential



OUR PATH TO CLIMATE NEUTRALITY

The future of each distribution grid can be designed according to grid structure, the availability of renewable and
decarbonized gasses and the development of the H, backbone of the german TSOs.

H?'Backbone

{

Hypothetical sectioned
distribution grid

{

The whole grid
is climate
neutral

o/

|. Current State ll. Initial Phase lll. Expansion Phase V. Target State
today starting now from 2030 at the latest by 2045

- . . 100% RES-Methan
0, 0,
. Distribution of H,-ready 100% H, regionally 100% H, via D (made with H, fro

Natural Gas produced backbone

Backbone and Bio-CO,)

\ 20% H, regionall @ 20% H, via o Biomethane with sy ethan
. Biomethane injection oM, reg y \\\ N ‘\\ : (see above) and
produced L, backbone b 20% H, via Backbone 20% H. via backbone
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Our Commitment: The project partners...

1. ...are committed to regional
value creation as local
infrastructure operators and would
like to make this possible in the
long term and strengthen it
sustainably.

2. ... will focus more on the
installation of H2-ready
components with immediate
effect.

3. ...create the technical
prerequisites for the necessary
infrastructure transformation via
the DVGW in 2021 (regulations
20% / 100% H2) .
DVGW

4. ...initiate a "Gas Network

Area Transformation Plan"
(GTP) in the DVGW

5. ... commit, to having created

plans regarding the
implementation of H,-Readiness

by

6. ... intend to have

implemented the first hydrogen-
powered regional pilot

applications in distribution grids

7. ...will ensure comprehensive
H, readiness or climate-
equivalent alternative concepts

no
later than from 2045
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standardized plans

The project partners...

5. ... commit themselves to
creating plans by regarding

the implementation of H,-
Readiness.

consolidated national plan

4. ...Initiate a "The Gas

distribution Transformation
Plan" (GTP) in DVGW

TSO hydrogen network 2030/2050
FNB-Gas (Nov. 21)

The continous exchange with
TSOs creates a coherent,
evolving vision for the
transformation of the German gas
infrastructure to climate neutrality.
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The GTP marks the beginning of the concrete elaboration of a coherent target
picture of the climate-neutral German gas infrastructure.

The ongoing exchange with
TSOs creates a coherent,
evolving target picture for the

transformation of the German gas
infrastructure towards climate
neutrality.

H2-Backbone
2030/2050
TSO-Gas (Nov. 21)

standardised plans consolidated nation-wide plan



ur central building blocks

1 I
IS Customer Analysis

\ J

1 I
IS Technical Analysis
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DVGW U

Gasnetzgebiets-
transformationsplan

Wasserstoff liber die Gasverteilnetze fiir alle nutzbar machen
LEITFADEN

v’ May 2021: Start of work
v' May 2021 to January 2022:

weekly sessions, additional workshops

v' January 2022: First draft
v January 2022 to February 2022:

Review process release candidates 1-3

24 February 22: Decision to go ahead
with publication by the steering
commitee

9 March 22: Bulletin by DVGW to
members to do the GTP



Development GTP

GTP 20220 GTP 20230 GTP 20249 GTP 2025

nation-wide nation-wide nation-wide nation-wide

11

GTP 2022 & GTP 2023 & GTP2024 .. & GTP 2025

Company Company Company Company
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T1SO-Talks & Development H,-Backbone



The H2vorOrt project partners
recommend to the political
decision-makers ...

The existing unbundling rules for DSOs should be extended
for hydrogen and not modified otherwise.

Vertical unbundling
The current unbundling rules in germany show, that they
are sufficient for generating strong market competition.

Horizontal unbundling
DSO should be allowed to operate H, grids and gas grids in
one company. This enables the step by step gas
infrastructure transition on the DSO level, transforming
existing natural gas distribution grids into hydrogen
distribution grids.



\/ There is no alternative to using the gas distribution
networks to achieve climate neutrality.

‘/ The roadmap for transformation is in place

‘/ We want to drive the energy transition forward with
strong commitments.

\/ We recommend prompt action without discrimination of
applications: Make H, usable for everyone!



An Introduction Molecules & Electrons:
to Hydrogen - Transitioning to a

Key Element of the = s ; Safe, Net Zero Energy
Energy Transition. G W S S System by 2045
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3,000 terawatt-hours still need to become climate-neutral

Hydrogen: An all-rounde
useable in every sector

Wegbereiter der
kommunalen Energie-
wende: Wie Wasserstoff

W: und kii
trale Gase kdnnen einen

Find further information
in our publications -
availible online

The project partners are looking
forward to further dialogue.

www.h2vorort.de
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