
ANNEX D1
Implementation Guidelines for Project-specific 
Cost-Benefit Analyses of Hydrogen Projects





Ten-Year Network Development Plan 2024 – Annex D1  |  3

TABLE OF CONTENTS

1  INTRODUCTION �������������������������������������������������������������������������������������������������������������������������������������� 4

Summary of TYNDP 2024 / PS-CBA process ���������������������������������������������������������������������������������������������� 4

Interaction between TYNDP 2024 and 7th PCI/PMI Selection process ����������������������������������������������������� 6

TYNDP 2024 Scenario Report ���������������������������������������������������������������������������������������������������������������������� 6

2 MODEL DESCRIPTION ���������������������������������������������������������������������������������������������������������������������������� 7

2�1 General description of the modelling  approach for TYNDP 2024 ����������������������������������������������������� 7

2�2  General modelling principles ���������������������������������������������������������������������������������������������������������������� 8

2�3 Dual Hydrogen/Electricity Model (DHEM) ����������������������������������������������������������������������������������������11

2�4  Dual Hydrogen/Natural Gas Model (DGM) ����������������������������������������������������������������������������������������16

2�5  Hydrogen infrastructure level(s) ���������������������������������������������������������������������������������������������������������22

3 PROJECT ASSESSMENT ����������������������������������������������������������������������������������������������������������������������� 23

3�1 Project Grouping  ���������������������������������������������������������������������������������������������������������������������������������23

3�2 Project-Specific Cost-Benefit Analysis (PS-CBA) �����������������������������������������������������������������������������25

4  ECONOMIC PERFORMANCE  INDICATORS ����������������������������������������������������������������������������������������� 50

4�1 Introduction and general rules ������������������������������������������������������������������������������������������������������������50

4�2 Economic parameters �������������������������������������������������������������������������������������������������������������������������51

4�3  Economic performance indicator 1: Economic Net Present Value (ENPV) �������������������������������������52

4�4 Economic performance indicator 2: Economic Benefit-to-Cost Ratio (EBCR) �������������������������������53

5  SENSITIVITY ANALYSES ���������������������������������������������������������������������������������������������������������������������� 54

6  IMPLEMENTATION OF THE ENERGY EFFICIENCY FIRST PRINCIPLE ��������������������������������������������� 56

6�1 Consideration of the energy efficiency firstprinciple in the NT+ scenario development ����������������57

6�2  Consideration of the energy efficiency first principle in the PS-CBA process ���������������������������������58

ANNEX I: LIST OF PROJECTS CONFORMING HYDROGEN AND NATURAL  
GAS  INFRASTRUCTURE LEVELS �������������������������������������������������������������������������������������������������������������� 60

ANNEX II: CAPACITIES OF HYDROGEN AND NATURAL GAS INFRASTRUCTURE LEVELS ��������������103

ANNEX III: ADDITIONAL MARKETS ASSUMPTIONS ����������������������������������������������������������������������������104

ANNEX IV: GHG EMISSIONS FACTORS ��������������������������������������������������������������������������������������������������106

ANNEX V: NON-GHG EMISSIONS FACTORS �����������������������������������������������������������������������������������������108

ANNEX VI: EXAMPLES FOR THE TOTAL SURPLUS APPROACH ����������������������������������������������������������110

ANNEX VII: FACTORS �������������������������������������������������������������������������������������������������������������������������������113

LIST OF ABBREVIATIONS ������������������������������������������������������������������������������������������������������������������������114

COUNTRY CODES (ISO) ��������������������������������������������������������������������������������������������������������������������������116

LEGAL DISCLAIMER ���������������������������������������������������������������������������������������������������������������������������������117



4  |  Ten-Year Network Development Plan 2024 – Annex D1

INTRODUCTION

The objective of the ENTSOG TYNDP 2024 Implementation Guidelines is to 
provide detailed guidance on the different elements of relevance for the 
 project-specific cost-benefit analyses, or PS-CBA, as part of the 2024 TYNDP 
cycle.

Namely, the elements of the multi-criteria cost-ben-
efit analysis applied by ENTSOG to perform PS-
CBAs in the TYNDP 2024 process and referred to in 
this document are:

	\ Modelling tools

	\ Topology for hydrogen, electricity and natural 
gas

	\ Infrastructure levels used in modelling

	\ Supply and demand inputs used in modelling

	\ Other market assumptions used in modelling

	\ Project grouping principles

	\ Project status

	\ Benefit indicators for PS-CBA

	\ Monetisation elements used for benefit 
 indicators

	\ Economic performance indicators

SUMMARY OF TYNDP 2024 / PS-CBA PROCESS
An important change in the 2024 TYNDP cycle is 
that its timeline prioritises deliverables related to 
hydrogen� The reason is that such projects are sub-
mitted in time to the PCI/PMI selection process� 
 Natural gas-related projects will still be taken into 
account in the TYNDP system-level assessment, 
yet will no longer be covered by PS-CBAs�

While priority deliverables are foreseen to be made 
available in majority during 2024, the rest of the 
TYNDP documentation – additional simulations, 
selected maps and annexes – are planned to be 
published in 2025, after extended stakeholder con-
sultations are conducted and opinions from regula-
tory bodies are received�
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Figure 1: TYNDP and PCI/PMI process overview�
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The PS-CBA or Project Assessment phase is ex-
pected to start as soon as the system-level assess-
ment is completed� This latter analysis will result in 
the identification of infrastructure gaps compared 
to European energy and climate goals1� In line with 
Art� 4 2 of the TEN-E 3 Regulation, for each project 
which promoters intend to submit for PCI/PMI sta-
tus attribution, a PS-CBA will be conducted in order 
to determine the degree to which the project con-
tribute(s) to the criteria of sustainability, market in-
tegration, security of supply, and competition and 
to assess whether these benefits outweigh the as-
sociated costs� Such requirement is also referred to 
in the Annex III 4 of the TEN-E Regulation�

1 2030 targets for energy and climate and 2050 climate neutrality objective – see paragraph 1 of Art. 1 – Subject matter, objectives and scope

2 Art. 4 – Criteria for the assessment of projects by the Group

3 Reg. (EU) 2022/869, on guidelines for trans-European energy infrastructure, accessible online at  
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32022R0869

4 Section 2, point (1)(d) of Annex III

5 Paragraph 2 of Art. 11 – Energy system wide cost-benefit analysis

6 Paragraph 1 of Art. 12 – Scenarios for the ten-year network development plans

7 Paragraph 1 of Art. 13 – Infrastructure Gaps Identification

The underlying TYNDP 2024 scenarios start from 
the existing infrastructure and draw out possible 
future energy system evolutions for the following 
decades; these provide a quantitative basis for the 
assessment, to which projects from the TYNDP are 
added to perform the system-wide assessment� In 
the Figure 1, the three main phases of the TYNDP 
cycle are framed in connection to the generic steps 
of the PCI/PMI selection process�

In line with the requirements of the TEN-E Regula-
tion, public consultations are held to validate the 
methodological approach and results from the 
above-mentioned assessments, in line with Art� 11 5, 
126, and 13 7 of the TEN-E Regulation� Figure 2 illus-
trates the main steps of the outstanding TYNDP 
2024 phases�

Figure 2: Main outstanding TYNDP 2024 phases (updated November 2024)�
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INTERACTION BETWEEN TYNDP 2024 AND 7TH PCI/
PMI SELECTION PROCESS

8 TYNDP 2024 Guidelines for Project Inclusion

The 7th PCI/PMI selection process, under the re-
sponsibility of the TEN-E Regional Groups led by the 
European Commission, is a separate process from 
the TYNDP 2024 project collection process8� It is 
the 2nd PCI/PMI selection process under the revised 
TEN-E Regulation� As part of this process, promot-
ers will be asked to actively confirm their intention 
to apply for PCI/PMI status� 

Following the TYNDP 2024 project collection and 
system-wide assessment ENTSOG will only run the 
PS-CBAs for on hydrogen projects which:

1)  are eligible for the upcoming PCI/PMI selection 
process and 

2)  for which promoters will have expressed their in-
tention to participate to the PCI/PMI selection 
during the TYNDP 2024 project collection�

ENTSOG will provide PS-CBA results to promoters ahead of the publication of corresponding project fiches� 
Promoters will at this stage have the option to withdraw the project from the PCI/PMI selection process�

The process can be graphically summarised as follows:

Figure 3: Interactions between TYNDP 2024 and 7th PCI/PMI selection process

TYNDP 2024 SCENARIO REPORT
The ENTSOs are required to use scenarios estab-
lished in line with Art� 12 of the TEN-E Regulation as 
the basis for the TYNDPs and the calculation of the 
PS-CBAs used in the PCI/PMI selection process� 
The draft scenario documents for the TYNDP 2024 
are publicly available and at the time of writing 
await approval or a request for amendments by the 
European Commission�

The following scenario inputs are used for the 
TYNDP 2024 PS-CBA:

	\ Selection of scenario: National Trends+ (NT+)

	\ Timeframes: 2030, 2040
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MODEL DESCRIPTION

This section of the TYNDP 2024 Implementation Guidelines provides a de-
tailed description of the market and network modelling tools used for the 
TYNDP 2024 PS-CBA.

GENERAL DESCRIPTION OF THE MODELLING 
 APPROACH FOR TYNDP 2024
Modelling of hydrogen infrastructure requires market and/or network modelling of different energy carriers 
such as natural gas and electricity, given the foreseen interlinkages between the energy  carriers�

Figure 4:  Description of the interactions between Electricity, Hydrogen and Natural gas systems in TYNDP 2024  
PS-CBA process�

As described in the Figure 4, the TYNDP 2024 PS-
CBA process consists of a two-step approach:

	\ The first step that intends to capture the inter-
linkages between hydrogen and electricity 
through a network and market modelling of the 
joint hydrogen/electricity systems (i� e�, Dual 
Hy dro gen/Electricity Model, DHEM)� This mod-
el and its objective function are used for the 
benefit indicators capturing GHG emissions 
variations (B1), non-GHG emissions variations 
(B2), integration of renewable electricity (B3�1), 
integration of renewable and low-carbon 
 hydrogen (B3�2), increase of market rents 
(B4), and the reduction in exposure to curtailed 
hydrogen demand (B5)�

	\ Interlinkages between hydrogen and natural 
gas networks (i� e�, the Dual Gas Model, DGM)� 
This model is used for the benefit indicator 
capturing reduction in exposure to curtailed 
hydrogen demand (B5)�

With minor adaptations detailed in sections 2.3.3 
and 2.4.2, the hydrogen network data (i� e�, topolo-
gy) used for both dual models (DHEM and DGM) 
are essentially identical�

The level of detail to represent the infrastructure 
strikes a balance between the accuracy and com-
plexity of the modelling and the availability and 
complexity of the underlying network information� 
The topology refers to both existing and planned 
infrastructure�

2 

2.1 

ELECTRICITY SYSTEM HYDROGEN SYSTEM NATURAL GAS SYSTEM

Dual  
hydrogen/electricity 

 Model (DHEM)

Dual  
hydrogen/natural gas 

Model (DGM)
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GENERAL MODELLING PRINCIPLES
Hydrogen, electricity and natural gas systems are 
represented in the DHEM and the DGM through a 
simplified topology� The basic modelling topology 

for both dual models is composed of nodes and 
arcs�

NODE

The basic block of the topology is the node at which 
level demand and supply is balanced� A node can be 
thought of as a circle representing a modelling area 
within a country� This area can be dedicated to 
 either:

	\ A specific geographic part of the country (e� g�, 
to represent bottlenecks within the country) or

	\ A specific functional part of the country like im-
ports, aggregation of storages, aggregation of 
demand, etc�

CAPACITY

A capacity is the property of a component that describes the deliverability of energy over a certain period of 
time (see section 2.3.3 and 2.4.3)� 

ARC

An arc represents a connection between two nodes� 
It allows for transfer of some energy between these 
two nodes� This transfer is thereby limited to the 
sum of the capacity of all interconnection points be-
tween these two nodes that the arc is representing 
after application of the lesser-of-rule� According to 
the lesser-of-rule, when two opposite operators 
provide a different capacity on the same point, the 
lower of the two is considered� In this process ca-
pacities are computed for the model� This can be 
either related to natural gas, or hydrogen, or elec-
tricity, depending on the grid considered� 

The supply and demand balance in a node depends 
on the incoming flow from other nodes or direct im-
ports from a supply source� Hydrogen, natural gas, 
and electricity may also come from sources con-
nected to the node itself, e� g�, storages, import, or 
production facilities of the respective energy carrier� 

The sum of all these entering flows must match the 
demand of the node, plus the need for storage filling 
(e� g�, injection into hydrogen storages or charging 
of batteries) and the exit flows to adjacent nodes� In 
case the balance is not possible, a disruption of de-
mand is used as a last resort� In the model, as sup-
ply and demand must be balanced, this is achieved 
through a virtual supply representing disrupted de-
mand� This approach enables an efficient analysis 
of the disrupted demand�

For the supply and the demand of the different sec-
tors to interact, conversion assets are required� 
These enable a transfer of energy from one sector 
to another sector, subject to an efficiency factor� 
Conversion thereby acts as a demand in a node of 
the delivering sector and as a supply in a node of the 
receiving sector�

2.2 

2.2.1 

2.2.2 

2.2.3 

Picture courtesy of TAP
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SUPPLY POTENTIALS

For countries or regions that are supplier of an 
 energy carrier while their internal infrastructure as-
sets are not known in detail and therefore not mod-
elled explicitly, the supply potential approach is 
used� This means that assumptions are made about 

the amounts of the specific energy carrier that can 
be supplied from this source and at which marginal 
cost� Additional assumptions about the properties 
of this supply can be made (e� g�, emission factors)� 

2.2.4 

Case: Point P1 is attached to the arc linking node A and node B, TSO A submits an exit capacity  
out of node A in the direction of node B at P1 of 100 GWh/d and TSO B submits an entry capacity  

from node A into node B at P1 of 80 GWh/d�

Before LOR

Resulting modelling capacity after LOR application from node A into node B  
via P1 is defined as the minimum value of project promoters’ submissions  

(i� e�, MIN (100 GWh/d;80 GWh/d) = 80 GWh/d)�

After LOR

100 (Unit: GWh/d)

Promoter A 
exit  
capacity

80 (Unit: GWh/d)

Promoter B 
entry 
capacity

Point P1

NODE BNODE A

80 (Unit: GWh/d)

Point P1

NODE BNODE A

EXAMPLE FOR THE LESSER-OF-RULE (LOR)
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INFRASTRUCTURE LEVELS

9 Situation against which the project group is assessed.

10 TYNDP 2024 Hydrogen projects that indicated intention to apply for the second PCI/PMI selection process under the revised TEN-E Regulation (Hydrogen 
infrastructure subcategories defined in section 3.3.1.I to 3.3.1.IV of ENTSOG TYNDP 2024 Guidelines for projects inclusion https://www.entsog.eu/sites/
default/files/2023-10/TYNDP%202024%20Guidelines%20for%20Project%20Inclusion_for%20Publication_0.pdf).

Infrastructure levels are defined as the potential lev-
el of development of the European hydrogen net-
work, electricity network, or natural gas network� An 
infrastructure level represents the complete set of 
infrastructure elements assumed to be in place 
along the considered analysis time horizon� Since 
infrastructure levels thereby represent counterfac-
tual 9 situations against which projects are as-
sessed, the PS-CBA results are strictly dependent 
on the definition of the infrastructure level(s)�

The following rules were considered when defining 
the infrastructure levels:

	\ When building the infrastructure levels, the 
lesser-of-rule is consistently applied to all sub-
mitted projects (i� e�, a project only effectively 

creates capacity at an interconnection point if 
there is also sufficient capacity at the other 
side of the interconnection point)�

	\ When projects are found to be competing (see 
section 3.1) when establishing the infrastruc-
ture levels, the infrastructure levels will reflect 
this situation by including only one of the 
(group of) competing projects’ capacities (e� g�, 
by only including the capacity of the (group of) 
competing project(s) with the highest capaci-
ties)�

	\ If an enabling project is not part of an infra-
structure level, the project it enables cannot be 
part of this infrastructure level of the same en-
ergy sector�

OBJECTIVE FUNCTION

An objective function is a function that is either 
maximised or minimised depending upon identified 
constraints� This function is used in linear program-
ming to find the optimal solution to a problem with 
some constraints� The objective function sets the 
objective of the problem and focuses on deci-
sion-making, based on constraints�

The models are working with constraints that can 
be understood as the conditional equations govern-
ing the linear function:

	\ Hard constraints: constraints that the model 
must respect whatever the consequences 
(even if it leads to the absence of a solution)� 
Some examples of hard constraints are capac-
ities, working gas volumes of underground 
storages, the maximum supply potentials, etc�

	\ Soft constraints: parameters that the model in-
corporates to find the optimum solution� They 
are constraints because they put restrictions 
on the optimum solution� However, they are 
also considered to be soft because the model 
can still use the related quantity, even if it in-
creases the cost of the solution� These soft 
constraints are price/cost related� Examples of 
soft constraints are cost of curtailment, and 
fuel prices�

The optimum solution is the best possible solution 
that satisfies all constraints and achieves the high-
est or lowest objective� The optimum solution is 
identified through the mathematical maximisation 
or minimisation of the objective function under con-
straints, in other words: maximise or minimise (ob-
jective function) subject to (hard constraints)� 
There is no closed-form formula that gives the solu-
tion� It is found through an optimisation programme� 
Often, there is no best solution, but one best solu-
tion, among many�

GEOGRAPHICAL PERIMETER

The geographical perimeter for TYNDP 2024 PS-
CBA will cover EU Member States, as well as the 
Energy Community Contracting Parties or other 
third countries in which TYNDP 2024 projects10 are 
located�

2.2.5 

2.2.6 

2.2.7 

https://www.entsog.eu/sites/default/files/2023-10/TYNDP%202024%20Guidelines%20for%20Project%20Inclusion_for%20Publication_0.pdf
https://www.entsog.eu/sites/default/files/2023-10/TYNDP%202024%20Guidelines%20for%20Project%20Inclusion_for%20Publication_0.pdf
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DUAL HYDROGEN/ELECTRICITY MODEL (DHEM)

INTRODUCTION 

Considering the strong interlinkages between the 
electricity and hydrogen systems, the best way to 
capture all potential variations of benefits provided 
by hydrogen infrastructure is through joint model-
ling of at least these two energy carriers� This is 
achieved through a dispatch modelling at hourly 
granularity� The DHEM is used for this purpose�

The DHEM contains one node per electricity bid-
ding zone and by default two hydrogen nodes per 
country� Some countries have dedicated RES which 
will be modelled as an additional zone� This topolo-
gy, with an additional modification in the number of 
nodes in Zone 2, is represented in Figure 5 below� 

Figure 5: TYNDP 2024 DHEM Topology for a country (source: ENTSOG)�

The default hydrogen topology at country-level rep-
resented in Figure 5 can be refined based on TYNDP 
2024 project submissions in a given country�

The two sides of the DHEM (i� e�, hydrogen and elec-
tricity) are interlinked by connections between hy-
drogen nodes and electricity nodes that enable en-
ergy conversion, and thereby implicitly also storage, 
demand shifting, and transport across sectors:

	\ Electrolysers: An electrolyser acts as a load in 
the electricity system and as supply in the 
 hydrogen system� 

	\ Electricity production from hydrogen: A 
 hydrogen-fired power plant (or hydrogen-fired 
engine) acts as a load in the hydrogen system 
and as supply in the electricity system�
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ELECTRICITY TOPOLOGY AND INFRASTRUCTURE LEVEL (DHEM)

11 List of countries with multiple bidding zones: Italy (7), Sweden (4), Denmark (2), Norway (3), Greece (2), Luxemburg (4), United Kingdom (2).  
Any countries outside of the EU27 countries, with the exception of Norway, are represented as 1 node.

12 Electricity topology is included.

The electricity infrastructure level in the DHEM 
 reflects the reference grid including generation and 
storage assets used in the NT+ scenario�  Depending 

on the time horizon (i� e�, 2030 or 2040) different 
electricity projects will be considered to be part of 
the reference grid�

Figure 6: Electricity topology for 2030 time horizon�

As shown in Figure 6, most countries use one bid-
ding zone and, therefore, one node per country, 
whereas, seven countries11 have multiple bidding 
zones and, therefore, multiple nodes per country� 
Within the model, arcs between nodes are used to 
establish capacities12 between the connected 
nodes� 
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HYDROGEN TOPOLOGY (DHEM)

13 The differentiation of electrolysers’ access to RES in the DHEM may be 
reflecting a physical relationship between RES producer and the electro-
lyser or a relationship established by power purchase agreements (PPA) 
directly between corporate companies and electricity suppliers.

The hydrogen topology represented in Figure 5 rep-
resents existing hydrogen infrastructure as well as 
certain hydrogen projects submitted by project pro-
moters during the TYDNP 2024 project collection� 
The hydrogen topology is developed from the NT+ 
scenario model� However, as the NT+ scenario 
model is based on projects from ENTSOG’s TYNDP 
2022, when transforming the NT+ scenario model 
into the DHEM, updates are required that reflect the 
submitted projects� 

Hydrogen Zone 1 represents hydrogen supply, 
storage, and demand that can be linked with each 
other without requiring the main national hydrogen 
transmission infrastructure system� Zone 1 may 
contain:

	\ Electrolysers with properties including capaci-
ties defined in the NT+ scenario, connected to

 – the electricity market;

 – dedicated RES that has no access to the 
electricity market (DRES); 

 – shared RES that also has access to the elec-
tricity market (SRES)�13

	\ Facilities for hydrogen production from natural 
gas which exist today, with properties including 
capacities defined in the NT+ scenario;

	\ A share of the national hydrogen demand which 
is defined in the NT+ scenario (see Annex III)�

To reflect the presence of bottlenecks, Zone 1 can 
be further split into different nodes based on the in-
put of project promoters, eventually being connect-
ed to different Zone 2 nodes� However, to ensure 
consistency with the NT+ scenario, the total coun-
try values assigned to Zone 1 as defined in the NT+ 
scenario must remain unchanged for the following 
items:

	\ Inelastic hydrogen demand (i� e�, hydrogen 
 demand that is not price-sensitive);

	\ Hydrogen-based power plant capacities  
(i� e�, 0);

	\ Hydrogen production capacities from natural 
gas;

2.3.3 

Picture courtesy of TAP



14  |  Ten-Year Network Development Plan 2024 – Annex D1

Hydrogen Zone 2 represents the national main hy-
drogen transmission infrastructure system� Here, 
the linkage of supply, storage, and demand may re-
quire transmission capacity� Zone 2 may contain:

	\ Electrolysers with properties including capaci-
ties defined in the scenarios, connected to

 – the electricity market;

 – dedicated RES that has no access to the 
electricity market;

 – shared RES that also has access to the elec-
tricity market�

	\ Internal hydrogen infrastructures, either exist-
ing or from submitted projects�

	\ Cross-border capacities to/from other Mem-
ber States or third countries from submitted 
projects�

	\ Hydrogen reception facilities from submitted 
projects�

	\ Hydrogen underground storages (e� g�, salt cav-
ern storages) from submitted projects14�

	\ The share of the national hydrogen demand as-
sumed to be connected to the main hydrogen 
infrastructure system as defined in the NT+ 
scenario (see Annex III)�

	\ A capacity to/from Zone 1:

 – Default case 1 for countries in which it is as-
sumed that hydrogen produced from natu-
ral gas is coupled with CCS in the NT+ sce-
nario: Hydrogen can be transported from 
Zone 1 to Zone 2� The connection capacities 
are taken from the TYNDP 2024 scenarios� 
This connection provides additional flexibil-
ity in managing hydrogen supply and en-
sures that hydrogen produced by electro-
lysers as well as from natural gas in Zone 1 
can help meet demand in Zone 2� Through 
cross-border connections in Zone 2, also 
other countries can be supplied in principle�

 – Default case 2 for countries in which it is as-
sumed that hydrogen produced from natu-
ral gas is not coupled with CCS in the NT+ 
scenario: There is no capacity from Zone 1 to 
Zone 2� This is to safeguard that cross-bor-
der hydrogen capacity is not used for una-
bated hydrogen produced from natural gas�

14 Hydrogen underground storages are assumed to start the year with a filling level of 50 % of their working gas volume and must end the year with the same 
filling level.

 – More complex capacities including between 
sub-zones with values deviating from the 
default solution can be established based 
on project promoters inputs� More complex 
capacities including between sub-zones of 
Zone 1 and sub-zones of Zone 2 with values 
deviating from the default solution can be 
established based on project promoters in-
puts�

To reflect the presence of bottlenecks and intro-
duce further granularity within a country, Zone 2 
can be further split into different nodes based on 
the input of project promoters, eventually being 
connected to different Zone 1 nodes� Between such 
nodes, hydrogen transmission projects may be re-
quired to create capacities� However, to maintain 
consistency with the NT+ scenario, the total coun-
try values assigned to Zone 2 as defined in the sce-
narios must remain unchanged for the following 
items:

	\ Inelastic hydrogen demand (i� e�, hydrogen 
 demand that is not price-sensitive: all other 
 hydrogen demand than hydrogen demand for 
power generation);

	\ Hydrogen-based power plant capacities;

	\ Hydrogen production capacities from natural 
gas (i� e�, 0)�

Types of capacities used for 
 hydrogen infrastructure  projects
For hydrogen transmission infrastructure, the 
TYNDP 2024 PS-CBA only uses yearly firm capacity 
(i� e�, capacity that is available along the whole year 
and therefore even under conservative assump-
tions except for maintenance works or disruptions)� 
Typically, the yearly firm capacity is displayed as an 
hourly or daily value that is equal for all hours or 
days of the year, respectively� 

For the withdrawal and injection capacity of under-
ground hydrogen storages, the TYNDP 2024 PS-
CBA only uses yearly firm capacity�

For hydrogen reception terminals, the TYNDP 2024 
PS-CBA only uses yearly firm capacity�
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Electrolyser redistribution 
 methodology
The electrolyser redistribution methodology is used 
to make the NT+ scenario information match the 
requirements of the DHEM of the TYNDP 2024�

The NT+ scenario is linked to a hydrogen demand 
split between Zone 1 and Zone 2, but the NT+ sce-
nario model does not include such split� Also, the 
NT+ scenario contains country-specific electrolys-
er capacities but no allocation of this total amount 
to Zone 1 and Zone 2 is established therein� Further-
more, in case Zone 1 and/or Zone 2 are split based 
on project submissions during the TYNDP 2024 
project submission phase, the allocation of electro-
lyser capacities to these sub-zones needs to be es-
tablished�

To address these challenges, the following redistri-
bution methodology is implemented in a version of 
the DHEM which does not yet contain a fixed alloca-
tion of electrolyser capacities to the (sub-)Zones:

	\ Inputs:

 – Model updates in PLEXOS: The NT+ scenar-
io model is updated to reflect the nuanced 
structure of multiple hydrogen nodes and 
zones, as described above�

 – Constraint on total electrolyser deploy-
ment: This constraint aggregates the coun-
try-based electrolyser capacities from the 
NT+ scenario into a flexible allocation sys-
tem, allowing capacities to be distributed 
between Zone 1 and Zone 2, whereas the 
sum of the deployed electrolysers in all 
zones (and sub-zones) exactly matches the 
country-specific NT+ scenario value�

 – Variable Operation and Maintenance 
(VO & M) Cost: Incorporates water pricing to 
influence electrolyser marginal costs which 
can affect how the system manages it flexi-
bilities�

 – Stakeholder collaboration: Project promot-
ers’ inputs on expected electrolyser capaci-
ty splits in Zones and sub-zones are consid-
ered, ensuring the model aligns with 
practical and operational realities (e� g�, if a 
known part of the country-specific electro-
lyser capacities are expected to be located 
on an island)� Adjustments based on this 
feedback are communicated and refined to 
ensure optimal deployment� 

	\ Redistribution objective:

 – Under consideration of the listed restric-
tions, an optimisation run in PLEXOS de-
ploys the electrolyser capacity in a way that 
the result of the DHEM’s objective function 
(see section 2.3.4) is minimised� As cur-
tailed hydrogen demand is adding to the 
 total system cost, it is considered within this 
optimisation�

	\ Result: An allocation of the exact country-spe-
cific electrolyser capacity from the NT+ sce-
nario to the model’s zones and sub-zones� This 
allocation is not amended by the incremental 
approach (see section 3.2.2)�

OBJECTIVE FUNCTION (DHEM)

The objective function of the DHEM aims at mini-
mising the overall cost of the system� This is equiv-
alent to the maximisation of the market rents if the 
market rents contain all system costs (see the de-
scription of the total surplus approach in Annex VI)� 
This objective function is based on an hourly dis-
patch modelling that assumes perfect competition 
with the exception of constraints from infrastruc-
ture limitations�

The dispatch of the electricity system is based on 
the costs of generation plants, storage options, im-
port and export options, electrolyser options and 
electricity demand� Electricity market prices are 
then determined endogenously in the model� For 
each electricity bidding zone, a market clearing 
price is established where the willingness of elec-

tricity consumers to buy meets the willingness of 
electricity producers to sell in terms of price and 
quantity�

The dispatch of the hydrogen system is based on 
costs of the relevant hydrogen production types 
and hydrogen import options, hydrogen-based 
power plant options, and other types of hydrogen 
demand� Hydrogen market prices are then deter-
mined endogenously in the model� For each hydro-
gen market area, a market clearing price is estab-
lished where the willingness of hydrogen consumers 
to buy meets the willingness of hydrogen producers 
to sell in terms of price and quantity�

An overview of the relevant market assumptions is 
provided in section 3.2.4 and in Annex III�

2.3.4 
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DUAL HYDROGEN/NATURAL GAS MODEL (DGM)

INTRODUCTION 

15 Example: Country A consists of 2 electricity bidding zones and one hydrogen market area. In the DHEM, the hydrogen market area needs to be connected to 
electrolysers in both electricity bidding zones separately to properly capture the market dynamics. The supply from those electrolysers can be merged in the 
DGM as the electricity market is not modelled in the DGM.

The Dual Hydrogen/Natural Gas Model (Dual Gas 
Model, DGM) represents the hydrogen and natural 
gas infrastructure within the geographical scope of 
the TYNDP 2024� It is used for the calculation of the 
reduction in exposure to curtailed hydrogen de-
mand indicator (B5)� This is achieved through a dis-
patch modelling at monthly granularity which uses 
a reference day per calendar month�

The two sides (i� e�, hydrogen and natural gas) of the 
DGM are joined by connections between hydrogen 
nodes and natural gas nodes (see section 2�2 con-
cerning the definition of a node) that enable energy 
conversion, and thereby also storage, demand shift-
ing, and transport across sectors:

	\ Hydrogen production from natural gas: Hy-
drogen production facilities using natural gas 
(i� e�, SMR or ATR units) act as a load in the nat-
ural gas system and as supply in the hydrogen 
system�

	\ Hydrogen infrastructure can be composed of 
newly built infrastructure dedicated to hydro-
gen or hydrogen infrastructure repurposed 
from natural gas infrastructure� It is necessary 
for the natural gas infrastructure level to con-
sider the potential impact of repurposing of 
natural gas infrastructure to hydrogen infra-
structure in the context of security of supply�

	\ Electricity-related data is represented in the 
model as fixed supply (e� g�, for electrolysis ex-
pressed in the DGM as hydrogen supply) and 
fixed demand (e� g�, for gas- or hydrogen-fired 
power plants expressed in the DGM as natural 
gas and hydrogen demand respectively) in-
cluded in the relevant nodes of the DGM�

HYDROGEN TOPOLOGY (DGM)

The DGM contains hydrogen topology and natural 
gas topology� Therefore, both must be defined� The 
hydrogen topology in the DGM is essentially identi-
cal to the hydrogen topology in the DHEM� Only one 
change may be introduced to the hydrogen topolo-
gy in the DGM in comparison to the hydrogen topol-
ogy in the DHEM:

	\ Since electricity bidding zones are not included 
in the DGM, the hydrogen topology may be 
simplified in the DGM in comparison to the 
DHEM if functionally not affecting the compu-
tations�15

2.4 

2.4.1 

2.4.2 

Picture courtesy of TERRANETS
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NATURAL GAS TOPOLOGY (DGM)

16 FID: Final investment decision

17 FEED: Front-End engineering design

The natural gas topology defined by ENTSOG for 
TYNDP 2024 contains transmission, storage, and 
LNG infrastructure�

Natural gas infrastructure levels
There are two natural gas infrastructure levels de-
fined in the TYNDP 2024 (see Figure 7):

	\ A Low natural gas infrastructure level con-
taining existing natural gas infrastructure and 
FID natural gas projects as well as individual 
projects identified by the European Commis-
sion�

	\ An Advanced natural gas infrastructure level 
containing the existing natural gas infrastruc-
ture, FID natural gas projects, as well as ad-
vanced natural gas projects�

Whereas:

	\ Existing natural gas infrastructure refers to 
natural gas infrastructure that is operational at 
the time of the TYNDP 2024 data collection as 
well as natural projects with the final invest-
ment decision taken (FID) and expected com-
missioning before 31 December 2024� 

	\ FID16 natural gas projects refers to projects 
having taken the final investment decision 
ahead of the TYNDP 2024 project collection� 
The FID status was defined in Art� 2 (3) of Reg-
ulation (EC) 256/2014 as follows: “final invest-
ment decision means the decision taken at the 
level of an undertaking to definitively earmark 
funds for the investment phase of a project 
(…)”�

	\ Individual projects identified by the Europe-
an Commission refers to the following projects 
that are (at least partially) funded by the Re-
covery and Resilience Facility (RRF):

 – Cluster Croatia – Slovenia at Rogatec (bidi-
rectional) (TRA-A-86)

 – LNG Gdansk in Poland (LNG-A-947)

 – Expansion of LNG terminal in Krk in Croatia 
above 2�6 bcm/a – Phase II and evacuation 
pipline Zlobin – Bosiljevo (TRA-A-75 and 
LNG-N-815)

 – Bosiljevo-Sisak-Kozarac pipeline Croatia – 
Hungary (TRA-A-75)

 – Poggio Renatico Compressor Station up-
grade and reverse flow on the Malborghetto 
Compressor Station (TRA-A-954 and 
TRA-F-1145)

	\ Advanced natural gas project refers to pro-
jects with an expected commissioning date no 
later than 31 December of 2029 and that fulfil 
at least one of the following criteria:

 – Permitting phase has started ahead of the 
TYNDP 2024 project collection�

 – Project has completed FEED17 ahead of the 
TYNDP 2024 project collection�

When combined with hydrogen infrastructure levels 
in the DGM, the natural gas infrastructure considers 
the impact of the relevant hydrogen repurposed in-
frastructure (from repurposed projects included in 
the PCI/PMI hydrogen infrastructure level or in the 
Advanced hydrogen infrastructure level)� Such im-
pact of individual repurposing projects is published 
in TYNDP 2024 Annex A (see sheet “Capacity incre-
ments”) and its effect becomes visible in 
TYNDP 2024 Annex C1�

2.4.3 

Advanced  
natural gas 

projects

FID natural gas 
infrastructure

Existing  
natural gas 

infrastructure

Existing  
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Figure 7:  Natural gas infrastructure levels as potential 
 basis for TYNDP 2024 PS-CBA process

https://www.entsog.eu/sites/default/files/2024-07/TYNDP%202024%20Annex%20A%20-%20List%20of%20projects.xlsx
https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024_Annex%20C1_Natural%20Gas%20Infrastructure%20Capacities.xlsx
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Biomethane production and synthetic methane 
production is by default connected to a country’s 
natural gas demand node only and it is therefore not 
possible to export biomethane in the model unless 
there are projects submitted to TYNDP clearly indi-
cating the purpose to enable the exportability of 
 biomethane�

The list of TYNDP 2024 projects conforming the 
Low natural gas infrastructure level and the Ad-
vanced natural gas infrastructure level can be found 
in Annex I�

The natural gas cross-border, import and storage 
capacities at country/zone level can be found in 
 Annex II�

For the TYNDP 2024 PS-CBA process, the natu-
ral gas topology is limited to the Low natural gas 
infrastructure level�18

18 TYNDP 2024 Annex D2 and Annex D3 explain the use cases of the Advanced natural gas infrastructure level.

19 Outside of the TYNDP 2024 PS-CBA process, the TYNDP 2024 System Assessment also considers flexibility of LNG tanks in high-demand situations. This is 
further detailed in TYNDP 2024 Annex D3.

Types of capacities used for natural 
gas infrastructure projects
For natural gas transmission infrastructure, the 
TYNDP 2024 PS-CBA only uses yearly firm capacity 
(i� e�, capacity that is available along the whole year 
and therefore even under conservative assump-
tions except for maintenance works or disruptions)� 
Typically, the yearly firm capacity is displayed as an 
hourly or daily value that is equal for all hours or 
days of the year, respectively�

For the withdrawal and injection capacity of under-
ground natural gas storages, the TYNDP 2024 PS-
CBA only uses yearly firm capacity, but as a func-
tion of the filling level of the storages� A higher filling 
level thereby increases the maximum withdrawal 
capacity but decreases the maximum injection 
 capacity�

For LNG terminals, the TYNDP 2024 PS-CBA only 
uses yearly firm capacity�19

OBJECTIVE FUNCTION (DGM)

The objective function is defined, for a given simula-
tion, as the sum of all costs in the system (Figure 8)� 
The mathematical solver used for the simulations 
tries to minimise this sum� The parameters’ values 
known before the simulation are represented in 
blue� The variables, or values that will be known 

 after the simulation, are represented in purple� 
“SUM” represents the sum for all concerned objects 
and for all periods� Therefore, there is not one objec-
tive function per period (i� e�, a month), but only one 
objective function for the full simulation horizon 
(i� e�, a year)�

Figure 8: Objective function of the DGM

2.4.4 

OBJECTIVE FUNCTION = SUM for all supplies (unitary cost of supply × related supply quantity)

+ SUM for all arcs (unitary residual cost × related flow)

+ unitary CO2 cost × CO2 emissions

+ SUM for all countries (unitary curtailment cost × related curtailed quantity)

+ SUM for all storage (unitary target penalty × quantity below target)

https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024%20Annex%20D2%20-%20Infrastructure%20Gaps%20Identification%20methodology_0.pdf
https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024%20Annex%20D3%20-%20System%20Assessment%20methodology_0.pdf
https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024%20Annex%20D3%20-%20System%20Assessment%20methodology_0.pdf
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The DGM has the following costs categories (represented in blue in Figure 8), listed from highest to lowest:

20 For example, a pre-defined import source of gas from country A could be attributed with the highest costs of all sources, resulting in a minimised usage.

1)  Curtailment: As the highest cost, to avoid cur-
tailment is prioritised� By differentiating be-
tween curtailment costs of hydrogen and natu-
ral gas demand, the DGM can enforce i) 
preferred supply of natural gas, ii) preferred 
supply of hydrogen, or iii) an approach that aims 
at equal curtailment rates in both sectors� For 
the TYNDP 2024 PS-CBA process, the DGM pri-
oritises the supply of natural gas (i� e�, option i) 
above)� This means that the hydrogen produc-
tion from natural gas will be curtailed by the 
model before any other natural gas  consumer�

2)  Storage target penalty: The storage target 
penalty is a property used to shape the use of 
storages’ supply compared to other supplies� 
This is a cost incurred by the system when a 
storage does not reach its pre-defined fill rate 
target at the end of a given period� In the objec-
tive function, this cost is multiplied by the 
amount by which the target was missed� For in-
stance, if set above the other supply prices, stor-
ages will be used as last resort� This is in con-
trast to what might happen in reality for a 
sudden stress case, but it allows to answer the 
question “what is the minimum amount of with-
drawal needed to face the event”, or alternatively 
“what is the minimum amount of gas needed in 
the storages”� In yearly simulations, the target is 
mandatory by setting the target penalty at an 
infinite value; this is to start and end at the same 
level for a steady-state assessment� This target 
can be subject of country-specific strategic 
storages or strategic reserves�

3)  GHG emissions price: CO2 equivalent emis-
sions are third in the order� The only intention is 
to have curtailment cost and storage target pen-
alty ranked higher, and residual costs (supply, 
infrastructure etc�) ranked lower� Therefore, the 
DGM prioritises renewable hydrogen over low 
carbon hydrogen and over unabated hydrogen� 
At the same time, it will use low carbon and un-
abated hydrogen if needed to minimise curtail-
ment (cost category 1) and honour certain stor-
age requirements (cost category 2)� 

4) Residual incremental costs: 

 – Supply: import and national production 
prices� This can be used to favour national 
production over imports or to minimise or 
maximise the usage of certain sources�20 
For the TYNDP 2024, LNG is set as a more 
expensive source than all pipeline supplies 
except those from Russia, so that LNG is 
used after the less expensive pipeline sup-
plies� Natural gas supplied from Russia by 
pipeline are set as the most expensive 
source to minimise its usage� This will not in-
fluence the result of the benefit indicators 
but allows additional insights if Russian 
pipeline supply is needed or not� Amongst 
the renewable and the low-carbon supply 
options for hydrogen, production within the 
EU is favoured over imports of the same 
emissions intensity�

 – Infrastructure: incremental residual costs� 
Pipeline supplies are all treated the same 
way with residual incremental costs to in-
duce an average use of equivalent routes�

 – Costs for hydrogen production from natural 
gas: residual incremental cost to induce 
harmonised/cooperative behaviours be-
tween such hydrogen production facilities 
along the different periods and with hydro-
gen imports of the same emissions  intensity�
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DEMAND INPUT (DGM)

21 For the PS-CBAs, this simulation is run with and without the assessed (group of) project(s) to implement the incremental approach.

The demand for the DGM is derived from the NT+ 
scenario with the DHEM, as described in this sec-
tion� This is to increase consistency between DHEM-
based and DGM-based calculations� 

Hydrogen demand input (DGM)
Through the following strictly consecutive steps, 
monthly hydrogen demand profiles can be derived 
for the DGM per assessed hydrogen infrastructure 
level� In the TYNDP 2024 draft Scenario Report, in-
elastic hourly hydrogen demand is defined for NT+ 
scenario�

0)  All scenario parameters of relevance for the 
DHEM (see section 3.2.4) including those of hy-
drogen demand are inserted in the DHEM� This 
requires an allocation of scenario parameters to 
the updated DHEM topology (see section 2.3 
and section 3.2.4)� The DHEM simulations are 
executed with the DHEM’s objective function 
(see section 2.3.4)�21

1)  The DHEM simulations described in step 0 pro-
vide per node and hour:

 – Amount of inelastic hydrogen demand that 
could be satisfied� On country (or zone) 
 level, it is identical to the inelastic hydrogen 
demand of the NT+ scenario if sufficient 
 hydrogen is available�

 – Amount of hydrogen demand for power 
generation per electricity bidding zone� As 
the DGM does not simulate the electricity 
system, this output is used in the next step�

2)  As the DHEM and the DGM are based on the 
same hydrogen topology, the satisfied inelastic 
hydrogen demand and hydrogen demand for 
power generation from the DHEM is directly 
transferrable from the DHEM results for a hy-
drogen node into the DGM inputs for the same 
hydrogen node� As the DHEM and the DGM are 
however based on different timestep durations, 
the hourly hydrogen demand from the DHEM is 
transformed into monthly profiles by summing 
up the hourly hydrogen demand values per 
node of each calendar month and dividing it by 
the number of days of the respective calendar 
month� This produces the monthly reference 
day hydrogen demand per node that is simulat-
ed in the DGM�

Natural gas demand input (DGM)
0)  This step is identical to step 0 for the hydrogen 

demand input calculation described above�

1)  The DHEM simulations described in step 0 pro-
vide per node and hour following natural gas-re-
lated outputs:

 – Amount of natural gas demand for power 
generation per electricity bidding zone� As 
the DGM does not simulate the electricity 
system, this output is used in the next steps�

 – Amount of natural gas demand for hydro-
gen production per hydrogen node� As the 
DGM simulates both involved systems, this 
output is not used in the next steps� Instead, 
it is a variable of the DGM’s objective func-
tion�

2)  The amount of natural gas demand for power 
generation per electricity bidding zone from the 
DHEM outputs is transferred into the DGM as a 
natural gas demand in the main natural gas de-
mand node of each country� As the DHEM and 
the DGM are however based on different time-
step durations, the hourly natural gas demand 
from the DHEM is transformed into monthly 
profiles by summing up the hourly natural gas 
demand values per node of each calendar 
month and dividing it by the number of days of 
the respective calendar month� This produces 
the relevant part of the monthly reference day 
natural gas demand per node that is simulated 
in the DGM�

3)  The natural gas demand for other use cases 
than power generation (described above) and 
hydrogen production (variable of the DGM’s ob-
jective function) is sourced directly from the 
NT+ scenario� 

4)  The monthly natural gas demand values for pow-
er generation of step 2 and for other consumers 
except hydrogen production of step 3 are 
summed up�

2.4.5 
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SUPPLY INPUT (DGM)

22 For the PS-CBAs, this simulation is run with and without the assessed (group of) project(s) to implement the incremental approach.

Hydrogen supply input (DGM)
0)  All scenario parameters of relevance for the 

DHEM (see section 3.2.4) including those of hy-
drogen demand are inserted in the DHEM� This 
requires an allocation of scenario parameters to 
the updated DHEM topology (see section 2.3 
and section 3.2.4)� The DHEM simulations are 
executed with the DHEM’s objective function 
(see section 2.3.4)�22

1)  The DHEM simulations described in step 0 pro-
vide per node and hour:

 – Amount of electrolytic hydrogen production 
per hydrogen node�

2)  As the DHEM and the DGM are based on the 
same hydrogen topology, the electrolytic hydro-
gen production from the DHEM is directly trans-
ferrable from the DHEM results for a hydrogen 
node into the DGM inputs for the same hydro-
gen node� As the DHEM and the DGM are how-
ever based on different timestep durations, the 
hourly electrolytic hydrogen production from 
the DHEM is transformed into monthly profiles 
by summing up the hourly electrolytic hydrogen 
production values per node of each calendar 
month and dividing it by the number of days of 
the respective calendar month� This produces 
the monthly reference day electrolytic hydrogen 
production per node that is simulated in the 
DGM�

The DGM itself calculates the values for hydrogen 
production from natural gas and hydrogen imports 
as they are variables of the DGM’s objective func-
tion� The usage of hydrogen import capacities and 
hydrogen production from natural gas are therefore 
only transferred implicitly as a supply gap of hydro-
gen that the DGM aims at satisfying in an optimised 
way� Therefore, the DGM can use the hydrogen im-
port capacities differently than the DHEM in order 
to optimise the satisfaction of hydrogen demand� 
This might be necessary, since the additional re-
strictions from the natural gas system that are only 
available in the DGM and potentially limit the hydro-
gen production from natural gas may require adap-
tions in the hydrogen flow patterns�

For hydrogen import from some third countries 
(both through pipelines and terminals), the concept 
of a supply potential is used (see section 2.2 and 
Annex III)� The actual use of a supply source is a re-
sult of the model taking into account the source-spe-
cific constraints of the NT+ scenario�

Natural gas supply input (DGM)
There is no need to source natural gas supply fig-
ures from the DHEM as it is not included in it�

For natural gas import from some third countries 
(both through pipelines and terminals), the concept 
of a supply potential is used (see section 2.2)� The 
actual use of a supply source is a result of the mod-
el taking into account the source-specific con-
straints detailed in Annex III�

Other natural gas supply (i� e�, biomethane produc-
tion, synthetic methane production, and natural gas 
production) for the DGM is directly derived from the 
NT+ scenario data for each country� 

2.4.6 
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HYDROGEN INFRASTRUCTURE LEVEL(S)
There are two default hydrogen infrastructure levels 
(see Figure 9):

	\ A PCI/PMI hydrogen infrastructure level 
containing existing hydrogen infrastructure, 
FID hydrogen projects, and PCI/PMI hydrogen 
projects modified by requests of the European 
Commission concerning import corridors�

	\ An Advanced hydrogen infrastructure level 
containing the PCI/PMI hydrogen infrastruc-
ture level as well as advanced hydrogen pro-
jects, modified by requests of the European 
Commission concerning import  corridors�

Whereas:

	\ Existing hydrogen infrastructure refers to hy-
drogen infrastructure that is operational at the 
time of the TYNDP 2024 project collection as 
well as projects that acquired the final invest-
ment decision (FID) ahead of the relevant 
 TYNDP project project collection and that are 
expected to be commissioned no later than 31 
December 2023� The FID status was defined in 
Art� 2 (3) of Regulation (EC) 256/2014 as fol-
lows: “final investment decision’ means the de-
cision taken at the level of an undertaking to 
definitively earmark funds for the investment 
phase of a project (…)”�

	\ FID hydrogen project refers to projects having 
taken the final investment decision ahead of 
the TYNDP 2024 project collection�

	\ Advanced hydrogen project refers to projects 
with an expected commissioning date no later 
than 31 December of 2029 and that fulfil at 
least one of the following criteria:

 – The project is included in the latest pub-
lished national network development 
plan(s) of the respective country(ies) or in 
the national law(s)�

 – The project was successfully consulted 
through a market test (including non-bind-
ing processes), which delivered positive re-
sults�

	\ PCI/PMI hydrogen project refers to hydrogen 
projects that are on the 6th PCI/PMI Union list 
as detailed in section B of the Annex VII to the 
TEN-E Regulation�

For the TYNDP 2024 PS-CBA process, the assess-
ment will be limited to the XXX hydrogen infrastruc-
ture level due to time constraints to provide input to 
the PCI/PMI selection process� 

The list of TYNDP 2024 projects conforming the 
proposed hydrogen infrastructure levels (i� e�, PCI/
PMI hydrogen infrastructure level and Advanced hy-
drogen infrastructure level) can be found in Annex I�

The hydrogen cross-border, import, and storage 
 capacities at country/zone level can be found in 
 Annex II�

2.5 

Figure 9:  Hydrogen infrastructure levels as potential 
 basis for TYNDP 2024 PS-CBA process, here 
without individual import corridor projects 
identified by the European Commission�
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PROJECT ASSESSMENT

PROJECT GROUPING 
A project can be assessed individually or in a group, in the case where a set of 
functionally-related projects need to be implemented together for their bene-
fits to materialise. 

Introduction and definitions:

Project advancement status

The project advancement status describes the 
current phase of a project’s implementation� The 
options for this status are: 

i) under consideration; 

ii) planned; 

iii) permitting; 

iv) under construction� 

The project advancement status is derived from the 
information provided by the project promoter dur-
ing the TYNDP 2024 project collection�

Enabling projects and enabled projects

An enabling project (or enabler) is a project which is 
indispensable for the realisation of an enabled pro-
ject, in order for the latter to start operation and to 
show any benefit� The enabler itself might not bring 
any direct capacity increment�

If an enabling project’s advancement status is “un-
der consideration”, the enabled project’s advance-
ment status is also considered as “under consider-
ation”�

EXAMPLE: ENABLING  PROJECT – 
 ENABLED PROJECT

Description: Project A connects a supply 
source with Point 1. Project B connects Point 
1 with demand. Without Project A, Project B 
would have no connected supply source. Also, 
it relies on Project A’s pressure provision to 
create its own transport capacity. Thus, Pro-
ject A is indispensable for the realisation of 
Project B. Project A is enabler of Project B.

Enhancing projects and enhanced projects

An enhancing project (or enhancer) is a comple-
mentary project that would allow another project 
(i� e�, the enhanced project) to get improved� This 
could mean that synergies are created compared to 
the enhanced project operating on its own basis, 
increasing the benefits arising from the realisation 
of the enhanced project� An enhancer, unlike an en-
abler, is not strictly required for the realisation of the 
enhanced project�

EXAMPLE: ENHANCING PROJECT – 
 ENHANCED PROJECT

Case: Project A connects a supply source 
with Point 1. Project B connects Point 1 with 
demand. While Project B creates sufficient 
capacity to satisfy the demand, the supply 
source connected by Project A is not suffi-
cient. Project C connects another supply 
source with Point 1, increasing the benefits 
that can be provided with Project B. Project C 
is not strictly required for the realisation of 
Project B but increases its benefits. Project C 
is enhancer of Project B.

3 

3.1 
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Grouping principles

To avoid overclustering of investments when group-
ing them together, it is important to analyse pro-
jects’ interlinkages (i� e�, enabler/enabled relation-
ships, enhancer/enhanced relationship) and take 
into consideration other factors such as their matu-
rity status and/or project advancement� Therefore, 
the following grouping principles are applied:

	\ Projects should be grouped together when 
there is a functional relationship between 
them:

 – As a minimum, the transmission projects on 
both sides of a boarder that jointly form an 
interconnector must be grouped together� 

 – As a minimum, a hydrogen reception termi-
nal and its connecting pipeline to the hydro-
gen grid must be grouped together�

 – As a minimum, a hydrogen storage and its 
connecting pipeline to the hydrogen grid 
must be grouped together�

	\ Projects can only be grouped together if they 
are at maximum one project advancement sta-
tus apart from each other�

	\ Projects can only be grouped together if their 
commissioning dates are not more than five 
years apart from each other�

	\ Projects that are enabled projects can only be 
grouped together with their enabling project� 

	\ Projects that are enabling projects under con-
sideration can only be grouped with enabled 
projects of the same project advancement 
 status� 

	\ An enabled project can only be grouped with an 
enabling project if the enabling project’s com-
missioning year is equal to or before the com-
mission year of the enabled project�

	\ Competing projects need to be assessed sep-
arately and as many groups as projects in com-
petition should be established, with only the 
competing project amended while the rest of 
the group stays unchanged� There are several 
possible sources of information about the com-
peting nature of certain projects:

 – Competition identified by the involved pro-
ject promoters�

23 https://acer.europa.eu/Recommendations/ACER_Recommendation_02-2023_CBCA.pdf

24 ACER in its Recommendation No 02/2023 refers to the “net impact” which is the equivalent of the ENPV of this CBA methodology.

25 Multi-phase investments projects are composed of two or more sequential phases, where the first phase is required for the realization of the following phases 
(e. g., extension and capacity increase of reception terminal, capacity increase of import route, extension and capacity increase of an hydrogen storage, etc.).

 – Competition between projects connecting 
an outside-EU supply source with a specific 
Member State� It is derived by comparing 
the NT+ scenario’s supply potential for this 
outside-EU supply source with the import 
capacities into this Member State provided 
by projects� There is competition if a re-
duced set of projects would provide suffi-
cient capacity to import the supply source’s 
full supply potential (e� g�, if a supply source 
has a supply potential of 50 and there are 
two projects submitted to connect this sup-
ply source to the same country with a 
 capacity of 60 and 70 respectively)�

 – Competition as an observation from the in-
termediate CBA results� In line with ACER’s 
Recommendation No 02/2023 of 22 June 
2023 on good practices for the treatment of 
the investment requests, including Cross 
Border Cost Allocation requests, for Pro-
jects of Common Interest 23, projects may 
be considered competing if the added value 
of one project is significantly reduced by the 
presence of the other project, e� g�, the reali-
sation of both of them would result in a low-
er overall ENPV 24 than implementing only 
one�

	\ Enhancing project(s) need to be grouped with 
and without the enhanced project� The benefit 
indicators and economic performance indica-
tors that can be calculated for the groups with 
and without the enhancing project(s) allow the 
determination if the benefits related to the en-
hancement are justifying the additional invest-
ments related to the enhancing project(s)�

	\ In case of a project consisting of multiple 
phases 25, each phase should be assessed sep-
arately in order to evaluate the incremental im-
pact of all phases (e� g�, in case of a project 
composed of two different phases, one group 
considers only phase 1 while a second group 
considers phase 1 and phase 2)�

	\ Projects that are connecting extra-EU supply 
sources with demand along a hydrogen corridor 
should be grouped together� Pipelines connect-
ing extra-EU hydrogen supplies (i� e�, extra-EU 
hydrogen supply corridor) should be grouped 
with the directly or indirectly connected 
EU-countries or European demand centre(s)� 

https://acer.europa.eu/Recommendations/ACER_Recommendation_02-2023_CBCA.pdf


Ten-Year Network Development Plan 2024 – Annex D1  |  25

PROJECT-SPECIFIC COST-BENEFIT ANALYSIS (PS-CBA)

QUANTIFICATION AND MONETISATION PRINCIPLES

The TYNDP 2024 PS-CBA combines monetary ele-
ments pertaining to the CBA approach, as well as 
non-monetary and/or qualitative elements based 
on a multi-Criteria Analysis (MCA)� Its scope is wid-
er than the pure monetary assessment, as the real-
ity of the energy markets and its effect for the Euro-
pean economy and society generally require that 
non-monetary effects are also considered� Quanti-
tative indicators provide detailed, comprehensible, 
and comparable information independently from 
their potential monetary value�

For monetisation, it is important to identify all possi-
ble double-counting of benefits in the assessment� 
Each benefit indicator measures the contribution of 
the project to the specific criteria independently 
from the others and is considered as non-overlap-
ping with the others� This is safeguarded by remov-
ing potentially overlapping parts of the different indi-
cators as described per benefit indicator�

Monetisation should only be performed when relia-
ble monetisation is ensured, to avoid non-robust 
conclusions when comparing monetised benefits 
to project costs� Without it, (non-monetised) quan-
titative benefits should be maintained� 

THE INCREMENTAL APPROACH

Estimating benefits associated with projects re-
quire comparison of the two situations “with pro-
ject” and “without project”� This is the incremental 
approach� It is at the core of the cost-benefit analy-
sis, and it is based on the differences in benefit indi-
cators and monetary values between the situation 
“with the project” and the situation “without the 
project”�

The counterfactual situation is the level of develop-
ment of the infrastructure against which the project 
is assessed� It should be consistent across the dif-
ferent projects assessed�

The counterfactual situation against which the pro-
ject is assessed impacts the value given to the pro-
ject�

The literature makes available two methods for the 
application of the incremental approach:

	\ Put in one at a time (PINT) implies that the in-
cremental benefit is calculated by adding the 
project compared to the considered counter-
factual situation (i� e�, the infrastructure level 
without the implementation of the project), in 
order to measure the impact of implementing 
the project� Following this approach, each pro-
ject is assessed as if it was the subsequent one 
to be commissioned�

	\ Take out one at a time (TOOT) implies that the 
incremental benefit is calculated by removing 
the project compared to the counterfactual sit-
uation (i� e�, the infrastructure level with the im-
plementation of the project), in order to meas-
ure the impact of implementing the project� 
Following this approach, each project is as-
sessed as if it was the final one to be imple-
mented�

3.2 

3.2.1 

3.2.2 

benefits

with projects

without projects

years

incremental 
benefits

Figure 10:  Incremental approach for benefits from the 
implementation of an assessed project�
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Within the PS-CBA, a (group of) project(s) will be 
assessed with the PINT approach if it was not part 
of the concerned infrastructure level, and it will be 
assessed with the TOOT approach if it was already 
part of the infrastructure level� This is shown in the 
example below� If a group of projects contains pro-
jects that are in the infrastructure level and projects 

that are not, a mixed approach will be used� A mixed 
approach means that the incremental benefit is 
 calculated by removing the project that is part of the 
infrastructure level for the “without the project” 
situation and then adding all projects of the group 
for the “with the project” situation�

D

C

B

A

+E

Reference infrastructure level

PINT

The (group of) projects that 
is not a part of the reference 
infrastructure level is added.

Reference infrastructure level

TOOT

The (group of) projects that 
is a part of the reference 

infrastructure level is removed.

D

C

B

A

-D

Figure 11: Incremental approach with PINT of project E� Figure 12: Incremental approach with TOOT of project D�

Picture courtesy of TERRANETS
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INTRODUCTION AND OVERVIEW OF BENEFIT INDICATORS 

The TEN-E Regulation has identified four main 
 criteria for the assessment of hydrogen projects: 
sustainability, security of supply and flexibility, com-
petition, and market integration� In line with those 
criteria, hydrogen infrastructure projects’ potential 
benefits will be measured in the PS-CBA process 
through the variation of the following benefit 
 indicators:

	\ B1: Societal benefit due to GHG emissions 
variations

	\ B2: Societal benefit due to non-GHG 
 emissions variations

	\ B3�1: Integration of renewable electricity 
generation

	\ B3�2: Integration of renewable and low- 
carbon hydrogen

	\ B4: Increase of market rents

	\ B5: Reduction in exposure to curtailed 
 hydrogen demand

This is summarised in the Figure below�

Figure 13: Benefit indicators of the TYNDP 2024 PS-CBA process

All benefit indicators are calculated through the in-
cremental approach (as described in 3.2.2) in or-
der to evaluate the EU-related contribution of a 
(group of) project(s)�

For all categories of hydrogen projects falling under 
Annex II (3) of the TEN-E Regulation, all benefit indi-
cators will be calculated�

The benefit indicators GHG emissions variations 
(B1), non-GHG emissions variations (B2), integra-
tion of renewable electricity generation (B3�1), inte-
gration of renewable and low-carbon hydrogen 
(B3�2) and increase of market rents (B4) are based 
on the same DHEM base-case simulation, while dif-
ferent simulation output parameters are used for 
their calculations� 

The reduction in exposure to curtailed hydrogen de-
mand indicator (B5) is based on a different DHEM 
simulation case, that captures the restrictions of 
the electricity and hydrogen systems under a more 
stressful weather year than the reference year used 
for the other indicators, followed by a DGM simula-
tion run that additionally captures the restrictions 
of the natural gas system� The DGM simulation run 
thereby tests whether sufficient natural gas is avail-
able to enable the required hydrogen production 
from natural gas�

3.2.3 

Benefit indicators: Residual impact:Costs:

B1: GHG emissions variation
CO2 eq. emissions (unit: t CO2 eq/y or M€/y)

CAPEX
unit: M €

OPEX
unit: M €/y

Sustainability

Competition

Market integration

Security of supply

B2: Non-GHG emissions variation

Non-GHG emissions (unit: t non-GHG emission/y or M€/y)

B3: Integration of renewable electricity generation
Renewable energy curtailment (unit: GWh/y)

B3.2: Integration of renewable and low-carbon H2
Hydrogen supply (unit: GWh/y)

B4: Increase of market rents
Unit: Increased rents (unit: M €/y)

B5: Reduction in exposure to CD under stress-case weather year
Curtailed H2 demand (unit: GWh/y or M€/y)

Environmental impact
Qualitative (unit: M€/y)
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MARKET ASSUMPTIONS IN THE DHEM

Market assumption 2030 2040 Description Source

Assumed ETS price 
(unit: €/t CO2 eq)

113.4 147.0
Costs for covered GHG emissions under 
the ETS

TYNDP 2024 
draft Scenario 
Methodology 
Report 26 

Fuel prices 
(unit: €/gross 
GJ)

Nuclear 1.7 1.7

EU-price per fuel

Natural gas 6.8 8.1

Light oil 12.4 12.1

Heavy oil 10.2 9.9

Hard coal 1.9 1.7

Lignite (G127) 1.4 1.4

Lignite price per region
Lignite (G228) 1.8 1.8

Lignite (G329) 2.4 2.4

Lignite (G430) 2.9 2.9

Liquid imports 117.3 92.2
Assumed liquid imports in form of 
ammonia

Hydrogen 
 import  prices 
(unit: €/MWhH2)

North Africa 53.6 35.7

Estimated base price per import sourceUkraine 66.3 43.4

Norway 40.8 40.8

Hydrogen pro-
duction prices 
(unit: €/
MWhH2)

Unabated Hydrogen 
production from 
natural gas

56.6 64.6
Hydrogen produced by SMR or ATR 
without CCS, releasing CO₂ into the 
atmosphere

Hydrogen 
production from 
natural gas with CCS

53.9 46.3
Hydrogen produced by SMR or ATR with 
CCS to capture and store 90 % of the 
CO₂

Hydrogen 
production from 
nuclear

Minimum: 
40.44

Minimum: 
40.44

Hydrogen produced by water 
electrolysis using electricity from 
nuclear energy. If the electricity price is 
higher in the relevant bidding zone, also 
the hydrogen production cost will be 
higher

Hydrogen 
production from 
renewables

Minimum: 
0.82

Minimum: 
0.82

Hydrogen produced by water 
electrolysis using electricity from 
renewable energy sources. If the 
electricity price is higher in the relevant 
bidding zone, also the hydrogen 
production cost will be higher

26 https://2024.entsos-tyndp-scenarios.eu/wp-content/uploads/2024/05/TYNDP_2024_Scenarios_Methodology_Report_240522.pdf

27 Lignite group 1: Bulgaria, North Macedonia, and Czech Republic.

28 Lignite group 2: Slovakia, Germany, Serbia, Poland, Montenegro, UK, Ireland, and Bosnia and Herzegovina.

29 Lignite group 3: Slovenia, Romania, and Hungary.

30 Lignite group 4: Greece and Turkey.

3.2.4 

https://2024.entsos-tyndp-scenarios.eu/wp-content/uploads/2024/05/TYNDP_2024_Scenarios_Methodology_Report_240522.pdf
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Market assumption 2030 2040 Description Source

SMR and ATR capacities at  
country level

Technical parameters, 
economic parameters, 
capacities and their 
localisation.

The production capacities of SMR and 
ATR plants in each country and 
differentiation into those that are 
coupled with CCS and those that are 
not

TYNDP 2024 
Draft Scenario 
Methodology 
Report 

Electrolysers Assets that use electricity to split water 
into hydrogen and oxygen

Water prices
Used to assign a VO & M value to 
electrolysis based on country specific 
water prices

The International 
Benchmarking 
Network for 
Water and 
Sanitation 
Utilities (IBNET) 
database 31 
(see Annex III)

Thermal power plants
Power plants that generate electricity 
by converting heat energy, typically 
from fossil fuels

TYNDP 2024 
Draft Scenario 
Methodology 
Report

Demand-side response
Adjustments in electricity consumption 
by end-users in response to supply 
conditions or price signals

Hydro storages
Facilities that store energy in the form 
of water in reservoirs, used for 
hydroelectric power generation

Battery storages Systems that store electrical energy in 
batteries for later use

RES plants
Renewable Energy Source plants that 
generate electricity from renewable 
resources like wind, solar, or hydro

Electricity generation profiles of RES

Per type (e. g., onshore 
wind, offshore wind, 
photovoltaic solar, 
concentrated solar power, 
other RES) and per 
country.

Patterns of electricity generation over 
time from renewable energy sources

ENTSO-E 
Seasonal 
Outlooks 
website32 

VoLL (unit: €/MWhel) 3,000
Value of Lost Load, representing the 
cost of unserved electricity to 
consumers

TYNDP 2024 
Draft Scenario 
Methodology 
Report

WTPH2 (unit: €/MWhH2) 154 157 Estimated Willingness to pay

ENTSOG based 
on European 
Hydrogen Bank 
auction 
information (see 
Annex III)

31 Water prices are taken from The International Benchmarking Network for Water and Sanitation Utilities (IBNET) database. The data compares tap water 
prices in the cities up to 15 m³ per month. https://www.waternewseurope.com/water-prices-compared-in-36-eu-cities/

32 https://www.entsoe.eu/outlooks/seasonal/

https://www.waternewseurope.com/water-prices-compared-in-36-eu-cities/
https://www.entsoe.eu/outlooks/seasonal/
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Market assumption 2030 2040 Description Source

Hydrogen storages

Technical parameters: 
working gas volume as 
submitted, standardised 
injection and withdrawal 
curves, 1 % of hydrogen 
consumption for hydrogen 
injection (simplified 
assumption, as the 
hydrogen storages’ 
compressors are expected 
to run on electricity), 
localisation as submitted.

Facilities to store hydrogen 
underground

Based on 
submissions of 
project 
promoters during 
TYNDP 2024 
project collection

Electricity demand

Elastic (i. e., this demand is 
price-sensitive) and 
inelastic (i. e., this demand 
is only interrupted if 
insufficient supply is 
available at costs below 
the VoLL) electricity 
demand.

The total amount of electricity required 
by all users at bidding-zone level

TYNDP 2024 
draft Scenario 
Methodology 
Report

Hydrogen demand

Elastic (i. e., this demand is 
price-sensitive) and 
inelastic (i. e., this demand 
is only interrupted if 
insufficient supply is 
available at costs below 
the Cost of Disrupted 
Hydrogen) hydrogen 
demand.

The total amount of hydrogen required 
by all users at country level. In addition, 
total hydrogen demand at country level 
is assigned to the different hydrogen 
zones within the country (i. e., by default 
Zone 1 and Zone 2). For countries with 
two hydrogen zones the shares of 
demand are listed in Annex III. For 
countries with hydrogen topology 
composed by 3 or more zones, shares 
of hydrogen demand were considered 
as provided by project promoters

TYNDP 2024 
draft Scenario 
Methodology 
Report for 
hydrogen 
demand per 
country. ENTSOG 
based on project 
promoters for 
shares of 
hydrogen 
demand assigned 
per zone within a 
country.

Cooperation mode

Introduction of a hurdle 
cost for cross-border flows 
and a WTP differentiation 
to formalise the intended 
limitations of the 
cooperation mode.

A small hurdle cost is implemented for 
cross-border flows to limit the 
cooperation between countries. This 
way, a country with a hydrogen supply 
surplus will only share an amount of 
hydrogen with its neighboring countries 
that does not result in curtailment of its 
own hydrogen demand. First, it would 
help to satisfy the hydrogen demand of 
its direct neighbors. By being a small 
hurdle cost, this hurdle cost will not 
distort the benefit indicators. 

ENTSOG

Table 1: Summary of the market assumptions considered by DHEM for TYNDP 2024 PS-CBA process�
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B1: GHG EMISSIONS VARIATION

DEFINITION This benefit indicator (B1) measures the variations in GHG emissions as a result of 
implementing a (group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B1)

	\ Considers the change of GHG emissions as a result of changing the generation mix of the 

electricity sector and the supply sources used to meet hydrogen demand;

	\ Calculates the GHG emissions by multiplying the usage of electricity generation type (e. g., 

coal-fired power plant), hydrogen production type (e. g., unabated SMR), and hydrogen im-

port options (e. g., low-carbon hydrogen from Norway) with respective CO₂ equivalent emis-

sion factors capturing direct emissions;

	\ Is first expressed in quantitative terms in tons of CO₂ equivalent emissions savings per year 

(tCO₂-eq/y);

	\ Can be expressed in monetary terms (€/y) by multiplying the CO₂ equivalent emissions sav-

ings (tCO₂-eq/y) by the societal cost of carbon (€/tCO₂-eq) of the corresponding simulated 

year, additionally considering double-counting with the increase of market rents indicator 

(B4).

MODEL USED Dual Hydrogen/Electricity Model (DHEM)

INTERLINKAGE WITH OTHER  
INDICATORS

This benefit indicator (B1) is interlinked with the integration of renewable electricity generation 
indicator (B3.1), the integration of renewable and low carbon hydrogen indicator (B3.2), and the 
increase of market rents indicator (B4). Since the interlinked benefit indicators are either not 
monetised or the potentially mutual benefits are removed, double-counting is avoided.

Using the simulation outputs of the objective function of the DHEM the following formula is applied� The 
simulation outputs thereby cover all elements of the formula except the GHG emission factors�

3.2.5 
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On the basis of:

33 IPCC Special report on the impacts of global warming of 1.5 °C (2018) – Chapter 2.

	\ n: number of different types of electricity gen-
eration�

	\ m: number of different types of hydrogen pro-
duction�

	\ r: number of different supply sources that are 
considered with the supply potential approach�

	\ All CO2 equivalent emission factors proposed 
for the TYNDP 2024 PS-CBA process capture 
direct GHG emissions as detailed in Annex IV�

	\ Power generation i : Amount of electricity pro-
duced by power generation of type “i” (e� g�, 
coal-fired power plant, etc�)� Variations with 
and without the (group of) project(s) are re-
sulting from changing the generation mix and 
total generation of the electricity sector�

	\ CO2-eq emission factor i : GHG emission factor 
expressed in CO2 equivalence of power genera-
tion of type “i” per unit of energy generated in 
form of electricity� 

	\ Hydrogen production j : Amount of hydrogen 
produced by hydrogen production from natural 
gas of type ”j” (e� g�, unabated hydrogen produc-
tion from natural gas with SMR, low-carbon hy-
drogen production from natural gas with SMR 
and CCS, etc�)� Variations with and without the 
(group of) project(s) are resulting from chang-
ing the usage of supply sources and the total 
production and imports of hydrogen if the coun-
try is not considered with the supply potential 
approach� Electrolytic hydrogen production is 
already addressed by the power generation 
term of the formula as the electrolyser usage it-
self is not causing additional GHG emissions�

	\ CO2-eq emission factor j : GHG emission factor 
expressed in CO2 equivalence of hydrogen pro-
duction of type “j” per unit of energy produced 
in form of hydrogen� 

	\ Hydrogen import from supply potential l : 
Amount of hydrogen imported from hydrogen 
source that is considered with the supply po-
tential approach of type “l”� It is used to capture 
the changes of imports from supply sources 
that are considered with the supply potential 
approach�

	\ CO2-eq emission factor l : GHG emission factor 
expressed in CO2 equivalence of hydrogen 
source that is considered with the supply po-
tential approach of type “l” per unit of energy 
used�

The resulting amount of variation of GHG emissions 
in tons of CO2-eq shall be valued in monetary terms� 
The unit is €/y�

There are different approaches to monetise GHG 
emissions:

	\ To simulate an expected market behaviour, it is 
prudent to include those costs of GHG emis-
sions that must be paid by market participants, 
as those will influence their decision making� 
These costs are related to the Emission Trading 
Scheme (ETS)� They are internalised into the 
increase of market rents indicator (B4) through 
the producer rent, as the marginal costs of 
each production asset is defined as the sum of 
the fuel cost, variable operation and mainte-
nance costs, as well as the ETS price (as fore-
casted in the scenarios)� Therefore, the in-
crease of market rents indicator (B4) already 
considers a certain monetisation of GHG emis-
sions�

	\ However, also a societal cost of carbon can be 
established based on two concepts that typi-
cally consider higher cost of carbon than the 
ETS33:

 – The social cost (or social cost of carbon) 
that represents the total net damage of an 
extra metric ton of CO2 emissions due to 
the associated climate change; and

 – The shadow price (or shadow cost of car-
bon) that is determined by the climate goal 
under consideration� It can be interpreted 
as the willingness to pay for imposing the 
goal as a political constraint�

	\ This benefit indicator (B1) aims to monetise 
the GHG emissions variations resulting from 
the implementation of a (group of) project(s) 
with the societal cost of carbon� These costs do 
not influence the market behaviour as it is not 
paid by a market participant as a direct conse-
quence of its actions� Therefore, the assess-
ment of this benefit indicator (B1) is based on 
the same market behaviour as the increase of 
market rents indicator (B4)� Since latter bene-
fit indicator (B4) already captures the ETS-re-
lated costs, they are removed from this benefit 
indicator (B1) to avoid a double-counting of 
benefits� 



Ten-Year Network Development Plan 2024 – Annex D1  |  33

The societal cost of carbon used for this benefit in-
dicator (B1) should be based on reputable scientific 
investigations and international studies� In line with 
the EC technical guidance on the climate proofing 
of infrastructure in 2021 – 2027 34 and EC Economic 

34 Commission Notice Technical guidance on the climate proofing of infrastructure in the period 2021–2027

35 Economic Appraisal Vademecum 2021–2027 General Principles and Sector Applications

36 Monetisation factor of B1 indicator for non-simulated years will be based on linear interpolation

37 EIB Group Climate Bank Roadmap 2021–2025, EIB Climate Bank  Roadmap Progress Report 2022 and EIB Group 2023 Climate Bank Roadmap 
 Progress Report. 

Appraisal Vademecum 2021 – 2027 General Princi-
ples and Sector Applications35, the reference values 
for the monetisation of the B1 indicator are societal 
cost of carbon that are based on the shadow cost of 
carbon as detailed in Table 2 below�

Monetization factor (B1)36 2030 2040 2050

Proposed societal cost of carbon (unit: € (2016)/t CO₂-eq) 250 525 800

Table 2: Proposed societal cost of carbon for TYNDP 2024 PS-CBA process for simulated years (source: EIB37)�

This benefit indicator (B1) is monetised as follows:

On the basis of:
	\ Societal Cost of Carbon: Cost of Carbon for the 

specific year�

	\ GHG emissions variations enabled by (group 
of) project(s): As defined in the formula above�

	\ Total GHG emission costs monetised in B4: 
Variation of GHG emission costs enabled by 
the (group of) project(s) as considered in the 
increase of market rents indicator (B4) on the 
basis of the forecasted ETS price�

EXAMPLE FOR A HYPOTHETICAL HYDROGEN STORAGE PROJECT
	\ Case: The hydrogen storage project allows increased usage of renewable hydrogen which 

 replaces unabated hydrogen production from natural gas.

	\ Assumed ETS price in the assessed year: 30 €/t CO2

	\ Assumed societal cost of carbon in the assessed year: 100 €/tCO2

	\ Results:

 – Reduction of CO2 equivalent emissions covered by the ETS and this benefit indicator (B1):  
0.1 Mt CO2/y

 – Reduction of CO2 equivalent emissions covered by the ETS and the increase of market 
rents indicator (B4): 0.05 Mt CO2/y

 – Reduction of total CO2 equivalent emissions covered by this benefit indicator (B1):  
0.1 Mt CO2/y

 – CO2 equivalent emissions variations monetised in the increase of market rents indicator 
(B4): 0.05 ˟˟ 30 M€/y = 1.5 M€/y

	\ CO2 equivalent emissions variations monetised in this benefit indicator (B1):  
0.1 ˟˟ 100 M€/y – 1.5 M€/y = 8.5 M€/y

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021XC0916(03)
https://ec.europa.eu/regional_policy/sources/guides/vademecum_2127/vademecum_2127_en.pdf
https://www.eib.org/en/publications/the-eib-group-climate-bank-roadmap
https://www.eib.org/en/publications/20230002-climate-bank-roadmap-progress-report-2022
https://www.eib.org/en/publications/20240145-eib-group-climate-bank-roadmap-progress-report-2023
https://www.eib.org/en/publications/20240145-eib-group-climate-bank-roadmap-progress-report-2023
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This benefit indicator (B1) is interlinked with

	\ The integration of renewable electricity gener-
ation indicator (B3�1) as using more renewable 
electricity generation reduces GHG emissions 
in electricity generation, replacing more emit-
ting alternatives that would otherwise be used;

	\ The integration of renewable and low carbon 
hydrogen indicator (B3�2) since a higher usage 
of renewable and low carbon hydrogen can al-
low to replace alternatives that have higher 
CO2 equivalent emission factors, which reduc-
es GHG emissions;

	\ The increase of market rents indicator (B4) 
which also includes a monetisation of a part of 
the GHG emissions as described above� There-
fore, the GHG emissions costs that are monet-
ised in the increase of market rents indicator 
(B4) are removed from this benefit indicator 
(B1) to avoid double-counting�

38 EC Communication: “Pathway to a Healthy Planet for All”

39 EU Action Plan: “Towards Zero Pollution for Air, Water and Soil”

Since the interlinked benefit indicators are either 
not monetised or the potentially mutual benefits 
are removed, double-counting is avoided�

This benefit indicator (B1) requires careful consid-
eration if the assessed (group of) project(s) reduc-
es curtailed hydrogen demand in the reference 
weather year: As curtailed hydrogen demand is not 
creating emissions in the DHEM, even electrolytic 
or low carbon hydrogen that satisfies hydrogen de-
mand can increase emissions in comparison to hy-
drogen demand curtailment� Therefore, this benefit 
indicator (B1) underestimates the reduction of 
emissions enabled by a (group of) project(s) that 
reduces hydrogen demand curtailment under nor-
mal conditions� Therefore, the change of hydrogen 
demand curtailment under normal conditions is 
displayed as extra information under the increase of 
market rents indicator (B4)�

B2: NON-GHG EMISSIONS VARIATION

DEFINITION This benefit indicator (B2) measures the reduction in non-GHG emissions as a result of 
implementing a (group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B2)

	\ Considers the change of non-GHG emissions as a result of changing the generation mix of 
the electricity sector and the supply source used to meet hydrogen demand;

	\ Calculates the non-GHG emissions for each assessed pollutant by multiplying the usage of 
electricity generation type (e. g., coal-fired power plant), hydrogen production type (e. g., un-
abated SMR), and hydrogen import options (e. g., low-carbon hydrogen from Norway) with 
respective emission factors reflecting direct emissions;

	\ Is first expressed in quantitative terms in variations of tons of pollutant emitted per year (e. g., 
t NOx/y, tSO₂/y, t PM/y, etc.);

	\ Can be further expressed in monetary terms (€/y) by multiplying the non-GHG emission 
 variations (t [Pollutant]/y) by the damage cost of air pollutants (€/t[Pollutant]) of the simu-
lated year.

MODEL USED Dual Hydrogen/Electricity Model (DHEM)

INTERLINKAGE WITH OTHER  
INDICATORS

This benefit indicator (B2) is interlinked with the integration of renewable electricity generation 
indicator (B3.1) and the integration of renewable and low carbon hydrogen indicator (B3.2). 
Since the interlinked benefit indicators are not monetised, double-counting is avoided.

In the EU, the Directive (EU) 2016/2284 sets 
 national emissions reduction commitments for five 
different air pollutants: nitrogen oxides (NOx), 
 sulphur dioxides (SO2), coarse and fine particulate 
matter (i� e�, PM 10 and PM 2�5), non-methane 
 volatile organic compounds (i� e�, NMVOC), and 
 ammonia (NH3)� 

Also, the European Commission has set in the Euro-
pean Green Deal the zero-pollution  ambition for a 
toxic-free environment 38, in addition to 2030 tar-
gets for the reduction of air pollution set in the ze-
ro-pollution Action Plan39�

3.2.6 

https://eur-lex.europa.eu/resource.html?uri=cellar:a1c34a56-b314-11eb-8aca-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021DC0400
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These pollutants contribute to poor air quality, lead-
ing to significant negative impacts on human health 
and the environment� Energy use in transport, in-
dustry and in power sectors, as well as in heat gen-
eration, are major sources of emissions especially 
for NOx and SO2�

In this context, hydrogen infrastructure could signif-
icantly contribute to the fulfilment of the 
above-mentioned targets, as hydrogen causes al-
most no air pollution when used�

The emissions factors greatly differ depending on 
the use of the fuel, and in particular depending on 
the combustion techniques and abatement tech-
niques� Ideally, each fuel user in the model would 
have a different emission factor for each air pollut-
ant considered in the assessment� To simplify the 
calculation of the indicator, it is recommended to 
consider one emission factor per pollutant and 
technology type�

Using the simulation outputs of the objective function of the DHEM the following formula is applied� The 
simulation outputs thereby cover all elements of the formula except the GHG emission factors�

On the basis of:
	\ n: number of different types of electricity gen-

eration�

	\ m: number of different types of hydrogen pro-
duction�

	\ r: number of different supply sources that are 
considered with the supply potential approach�

	\ All non-GHG emissions factors capture direct 
non-GHG emissions variation from nitrogen 
oxides (NOx), sulphur dioxide (S2O) and partic-
ulate matter (fine particles and coarse parti-
cles) from stationary fuel combustion (as de-
scribed in Annex V)�

	\ Power generation i: Amount of electricity pro-
duced by power generation of type “i”� Varia-
tions with and without the (group of) project(s) 
are resulting from changing the generation mix 
and total generation of the electricity sector�

	\ Non-GHG emission factori, y: non-GHG emis-
sion factor for pollutant “y” of power generation 
of type “i” per unit of energy generated in form 
of electricity�
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	\ Hydrogen production j : Amount of hydrogen 
produced from natural gas by hydrogen pro-
duction of type “j” (e� g�, unabated hydrogen 
production from natural gas with SMR, low-car-
bon hydrogen production from natural gas with 
SMR and CCS, etc�)� Variations with and with-
out the (group of) project(s) are resulting from 
changing the usage of supply sources and the 
total production and imports of hydrogen if the 
country is not considered with the supply po-
tential approach� Electrolytic hydrogen produc-
tion is already addressed by the power genera-
tion term of the formula as the electrolyser 
usage itself is not causing additional non-GHG 
emissions�

	\ Non-GHG emission factori, y: non-GHG emis-
sion factor for pollutant “y” of hydrogen pro-
duction of type “i” per unit of energy produced 
in the form of hydrogen� Variations with and 
without the (group of) project(s) are resulting 

40 European Environment Agency: Estimating the external costs of industrial air pollution: Trends 2012 – 2021, Technical note on the methodology and 
 additional results from the EEA briefing 24/2023, Table 3.1.

from changing the supply sources used to 
meet the hydrogen demand (e� g�, unabated hy-
drogen production from natural gas, low car-
bon, or electrolytic hydrogen) and the total pro-
duction and imports of hydrogen�

	\ Hydrogen import from supply potential l : 
Amount of hydrogen imported from hydrogen 
source that is considered with the supply po-
tential approach of type “l”�

	\ Non-GHG emission factorl, y: GHG emission 
factor for pollutant “y” of hydrogen source that 
is considered with the supply potential ap-
proach of type “l” per unit of energy used�

The formula is applied to each assessed non-GHG 
pollutant individually� The set of the resulting quan-
titative non-GHG emission reductions is the 
non-monetised non-GHG emissions variation indi-
cator (B2)�

The monetisation of the variations of emissions from the considered air pollutants is described as follows:

On the basis of:
	\ Non-GHG emission variation by (group of) 

project(s) y : Result for non-GHG emissions 
variation for pollutant “y” (t [Pollutant]/y)�

	\ Damage cost y : Cost of the emission of pollut-
ant “y” (€/t [Pollutant])�

Pollutant Average EU damage cost  
(unit: € (2021)/t pollutant)

VSL

NOX 42,953

SO2 38,345

PM 10 141,145

PM 2.5 237,123

NH3 52,268

NMVOC 4,480

Table 3: Average EU damage cost per tonne of pollutant  
(source: European Environment Agency40)�
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For the monetisation of this benefit indicator (B2) in 
the TYNDP 2024 PS-CBA process, ENTSOG will 

consider the average (EU) damage costs based on 
the value of statistical life (VSL) (see Table 3)� 

EXAMPLE FOR A HYPOTHETICAL HYDROGEN IMPORT TERMINAL 
PROJECT
	\ Case: The hydrogen import terminal project allows increased usage of renewable hydrogen 

which  replaces unabated hydrogen production from natural gas. Pollutant y and pollutant x are 
assessed.

	\ Assumed damage cost of pollutant y in the assessed year: 100 €/t pollutant y

	\ Assumed damage cost of pollutant x in the assessed year: 200 €/t pollutant x

	\ Non-monetised results of this benefit indicator (B2):

 – Reduction of emissions of pollutant y: 0.1 Mt pollutant y/y

 – Reduction of emissions of pollutant x: 0.05 Mt pollutant x/y

	\ Non-GHG emissions variations monetised in this benefit indicator (B2): 
 100 ˟˟ 0.1 M€/y + 200 ˟˟ 0.05 M€/y = 20 M€/y

This benefit indicator (B2) is interlinked with

	\ The integration of renewable electricity gener-
ation indicator (B3�1) as using more renewable 
electricity generation reduces non-GHG emis-
sions in electricity generation, replacing more 
emitting alternatives that would otherwise be 
used;

	\ The integration of renewable and low carbon 
hydrogen indicator (B3�2) since a higher usage 
of renewable and low carbon hydrogen can al-
low to replace alternatives that have higher 
emission factors, which reduces non-GHG 
emissions;

Since the interlinked benefit indicators are not 
monetised, double-counting is avoided�

This benefit indicator (B2) requires careful consid-
eration if the assessed (group of) project(s) reduc-
es curtailed hydrogen demand in the reference 
weather year: As curtailed hydrogen demand is not 
creating emissions in the DHEM, even electrolytic 
or low carbon hydrogen that satisfies hydrogen de-
mand can increase emissions in comparison to hy-
drogen demand curtailment� Therefore, this benefit 
indicator (B2) underestimates the reduction of 
emissions enabled by a (group of) project(s) that 
reduces hydrogen demand curtailment under nor-
mal conditions� Therefore, the change of hydrogen 
demand curtailment under normal conditions is 
displayed as extra information under the increase of 
market rents indicator (B4)�

This benefit indicator (B2) alone should not justify 
the societal viability of a project� Therefore, eco-
nomic performance indicators (see section 4) will 
be prepared with and without consideration of this 
benefit indicator (B2)�
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B3.1: INTEGRATION OF RENEWABLE ELECTRICITY GENERATION

DEFINITION This benefit indicator (B3.1) measures the reduction of renewable electricity generation 
curtailment as a result of implementing a (group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B3.1)

	\ Considers the amount of electricity that is provided by RES;

	\ Calculates the sum of all non-curtailed renewable electricity production within the EU;

	\ Is expressed quantitatively in terms of energy (MWh/y);

	\ Is not monetised, since it is already monetised as part of other benefit indicators.

MODEL USED Dual Hydrogen/Electricity Model (DHEM)

INTERLINKAGE WITH OTHER 
INDICATORS

This benefit indicator (B3.1) is interlinked with the GHG emissions variations indicator (B1), the 
non-GHG emissions variations indicator (B2), the integration of renewable electricity indicator 
(B3.2), the increase of market rents indicator (B4), and the reduction in exposure to curtailed 
hydrogen demand indicator (B5). Since this benefit indicator (B3.1) is not monetised, double-
counting is avoided.

Using the simulation outputs of the objective function of the DHEM, the following formula is applied� 

On the basis of:
	\ n: number of types of renewable generation�

	\ Uncurtailed renewable electricity genera-
tion i : amount of uncurtailed electricity pro-
duced by RES of type “i” (MWh/y)�

�

EXAMPLE FOR A HYPOTHETICAL HYDROGEN STORAGE PROJECT
	\ Case: The hydrogen storage project allows increased usage of renewable electricity production 

by providing a storage option for renewable energy in the form of hydrogen.

	\ Non-monetised results of this benefit indicator (B3.1):

 – Variation of renewable electricity generation: + 1 TWh/y

3.2.7 
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This benefit indicator (B3�1) is interlinked with

	\ The GHG emissions variations indicator (B1) as 
using more renewable electricity generation re-
duces GHG emissions in electricity generation, 
replacing more emitting alternatives that would 
otherwise be used;

	\ The non-GHG emissions variations indicator 
(B2) as using more renewable electricity gen-
eration reduces non-GHG emissions in elec-
tricity generation, replacing more emitting al-
ternatives that would otherwise be used;

	\ The integration of renewable and low carbon 
hydrogen indicator (B3�2) through reduced 
curtailment of renewable electricity generation 
which can then replace more expensive elec-
tricity generation and may allow for the pro-
duction of more electrolytic hydrogen that can 
replace more expensive hydrogen sources that 
are not renewable or low carbon;

	\ The increase of market rents indicator (B4) 
through reduced curtailment of renewable 
electricity generation which can then replace 
more expensive electricity generation and may 
allow for the production of more electrolytic hy-
drogen that can replace more expensive hydro-
gen sources which changes the market rents in 
the sectors;

	\ The reduction in exposure to curtailed hydro-
gen demand indicator (B5) in case the integra-
tion of renewable electricity is also improved 
for the more stressful weather year used for the 
calculation of the reduction in exposure to cur-
tailed hydrogen demand indicator (B5) and the 
additional renewable electricity can be used to 
produce electrolytic hydrogen that reduces hy-
drogen demand curtailment�

Therefore, this benefit indicator (B3�1) is not mone-
tised to avoid double-counting�

B3.2: INTEGRATION OF RENEWABLE AND LOW CARBON HYDROGEN

DEFINITION
This benefit indicator (B3.2) measures the increase of the production of electrolytic and low 
carbon hydrogen as well as the increase in the import of renewable and low carbon hydrogen as 
a result of implementing a (group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B3.2)

	\ Considers the production of electrolytic and low carbon hydrogen as well as the increase in 

the import of renewable and low carbon hydrogen;

	\ Is expressed quantitatively in terms of energy (MWh/y);

	\ Is not monetised, since it is already monetised as part of other benefit indicators.

MODEL USED Dual Hydrogen/Electricity Model (DHEM)

INTERLINKAGE WITH OTHER  
INDICATORS

This benefit indicator (B3.2) is interlinked with the GHG emissions variations indicator (B1), the 
non-GHG emissions variations indicator (B2), the integration of renewable electricity generation 
indicator (B3.1), the increase of market rents indicator (B4), and the reduction in exposure to 
curtailed hydrogen demand indicator (B5). Since this benefit indicator (B3.2) is not monetised, 
double-counting is avoided.

Using the simulation outputs of the objective function of the DHEM under consideration of the alternative 
fuel approach, the following formula is applied�

3.2.8 
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On the basis of:
	\ Electrolytic hydrogen production: Hydrogen 

produced by electrolysers (MWh/y)�

	\ Low carbon hydrogen production: Hydrogen 
produced from natural gas in combination with 
CCS (MWh/y)�

	\ Renewable hydrogen imports: Hydrogen im-
ported from supply sources that are consid-
ered to supply renewable hydrogen in the NT+ 
scenario (MWh/y), i� e�, North Afrika, Ukraine, 
and imports by ship�

	\ Low carbon hydrogen imports: Hydrogen im-
ported from supply sources that are consid-
ered to supply low carbon hydrogen in the NT+ 
scenario (MWh/y), i� e�, Norway�

EXAMPLE FOR A HYPOTHETICAL HYDROGEN TRANSMISSION 
 PROJECT
	\ Case: Country A’s domestic hydrogen market is already fully satisfied. As it is not connected to 

other countries, this is limiting further usage of electrolytic hydrogen production. Country B’s 
hydrogen demand is satisfied with unabated hydrogen production from natural gas. The hydro-
gen transmission project allows for exports from country A to country B. Thereby, it allows for 
increased usage of electrolytic hydrogen production in country A. In the importing country B, 
this reduces the usage of unabated hydrogen production from natural gas.

	\ Non-monetised results of this benefit indicator (B3.2):

 – Variation of relevant hydrogen production: + 10 TWh/y

This benefit indicator (B3�2) is interlinked with

	\ The GHG emissions variations indicator (B1) 
since a higher usage of renewable and low car-
bon hydrogen can allow to replace alternatives 
that have higher CO2 equivalent emission fac-
tors, which reduces GHG emissions;

	\ The non-GHG emissions variations indicator 
(B2) since a higher usage of renewable and low 
carbon hydrogen can allow to replace alterna-
tives that have higher emission factors, which 
reduces non-GHG emissions;

	\ The integration of renewable electricity gener-
ation indicator (B3�1) through reduced curtail-
ment of renewable electricity generation which 
can then replace more expensive electricity 
generation and may allow for the production of 
more electrolytic hydrogen that can replace 
more expensive hydrogen sources that are not 
renewable or low carbon;

	\ The increase of market rents indicator (B4) 
through reduced curtailment of renewable 
electricity generation which can then replace 
more expensive electricity generation and may 
allow for the production of more electrolytic hy-
drogen that can replace more expensive hydro-
gen sources which changes the market rents in 
the sectors;

	\ The reduction in exposure to curtailed hydro-
gen demand indicator (B5) in case the integra-
tion of renewable and low-carbon hydrogen is 
also improved for the more stressful weather 
year used for the calculation of the reduction in 
exposure to curtailed hydrogen demand indi-
cator (B5) and can be used to reduce hydrogen 
demand curtailment�

Therefore, this benefit indicator (B3�2) is not mone-
tised to avoid double-counting�
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B4: INCREASE OF MARKET RENTS

DEFINITION This benefit indicator captures the change in market rents as a result of implementing a  
(group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B4)

	\ Is defined as the change of the sum of the consumer rent, the producer rent, the congestion 

rent, the cross-sectoral rent, and the storage rent. It considers the hydrogen sector and the 

cross-sector rents between the electricity sector and the hydrogen sector;

	\ Is directly expressed in monetised terms (€/y).

MODEL USED Dual Hydrogen/Electricity Model (DHEM)

INTERLINKAGE WITH OTHER  
INDICATORS

This benefit indicator (B4) is interlinked with the GHG emissions variations indicator (B1), the 
integration of renewable electricity generation indicator (B3.1), the integration of renewable and 
low carbon hydrogen indicator (B3.2), and the reduction in exposure to curtailed hydrogen 
demand indicator (B5). Since the interlinked benefit indicators are either not monetised or the 
potentially mutual benefits are removed, double-counting is avoided.

41 “Surplus” and “rent” are used interchangeably.

In the DEHM, the sum of the market rents is defined 
with the total surplus41 approach that is further 
 detailed in Annex VI� Investments in production 

 capacities, transmission capacities, import capaci-
ties, and storage solutions typically increase the 
sum of these surpluses as they enable to match the 
demand with cheaper supply sources� 

The sum of all market rents along the sectors S ϵS ϵ [electricity, hydrogen] is calculated as follows based on the 
outputs of the objective function of the DHEM:

On the basis of:
	\   is the consumer rent of sector j ϵ Sj ϵ S�

	\   is the producer rent of sector j ϵ Sj ϵ S�

	\   is the storage rent of sector j ϵ Sj ϵ S�

	\   is the congestion rent of sector 
j ϵ Sj ϵ S�

	\   is the cross-sector rent 
stemming from the interlinkage between elec-
tricity and hydrogen sector�

3.2.9 
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Any component c ϵ Cc ϵ C of the energy system that in-
troduces a coupling between the electricity and the 
hydrogen sector (i� e�, electrolysers and hydro-
gen-based power plants) belongs to a certain elec-

tricity bidding zone with a timestep-specific market 
clearing price for electricity and to a certain hydro-
gen market area with a timestep-specific market 
clearing price for hydrogen� 

The cross-sector rent is dependent on the price difference and is summed up over all timesteps t ϵ Tt ϵ T (e� g�, 
each hour of a year) by applying the following formula:

 

On the basis of:
	\   is the market clearing price of 

hydrogen in the hydrogen market area of com-
ponent cc at timestep tt�

	\   is the market clearing price of 
electricity in the electricity bidding zone of 
component cc at timestep tt�

	\   and

    denote the compo-
nent’s output or input power reference to the 
hydrogen and electricity side, respectively� 
These powers are different as they are coupled 
with the component’s efficiency for the conver-
sion from one energy carrier into another�

The producer rent for sector j ϵ S j ϵ S is composed of the contributions of the production components c ϵ Pc ϵ P (e� g�, 
coal fired-power plants generating electricity, or SMR producing hydrogen) and is described by the following 
formula:

On the basis of:
	\   is the marginal cost of the 

production asset type associated with compo-
nent c ϵ Pc ϵ P� The marginal cost includes the 
ETS-related costs of associated direct GHG 
emissions based on the ETS price forecast 
used in the NT+ scenario�

	\   is the market clearing price at time step 
t ϵ Tt ϵ T at the corresponding market area of sec-
tor j ϵ Sj ϵ S�

	\   is the energy output of compo-
nent c ϵ Gc ϵ G of sector j ϵ Sj ϵ S at timestep t ϵ Tt ϵ T�

The storage rent for sector j ϵ Sj ϵ S is composed of the contributions from the storage components c ϵ STc ϵ ST (e� g�, 
batteries storing electricity, or hydrogen underground storages storing hydrogen) that contains the benefits 
of arbitrage and is described by the following formula:
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On the basis of:
	\   is the energy flow that is sent 

into the storage component c ϵ STc ϵ ST of sector 
j ϵ Sj ϵ S at timestep t ϵ Tt ϵ T� Its sum over all timesteps 
TT is typically bigger than the sum of 

 over all timesteps TT, as the 
storage component c ϵ STc ϵ ST is coupled with the 
efficiency of its storage asset type�

The consumer rent is determined by the following formula:

On the basis of:
	\   is the strike price level for which a 

consumer or a demand side response (DSR) 
component c ϵ Lc ϵ L is willing to buy energy from 
the markets� 

The congestion rent for sector j ϵ Sj ϵ S is summed up over i) all components c ϵ TRc ϵ TR that provide capacity be-
tween two market areas of the same sector and ii) all timesteps t ϵ Tt ϵ T by the following formula:

On the basis of:
	\   is the difference 

between the market clearing prices of the two 
market areas of sector j ϵ S j ϵ S linked by compo-
nent c ϵ TRc ϵ TR at timestep t ϵϵ T�

	\   is the energy flow between the two 
market areas of sector j ϵ Sj ϵ S linked by compo-
nent c ϵ TRc ϵ TR at timestep t ϵ Tt ϵ T�

The market rents are derived from the results of the objective function of the DHEM� The market rents ap-
proach allows for a decomposition in order to consider the cross-sectoral links between the electricity and 
hydrogen systems and to be able to, in principle, allocate benefits to individual countries or to a group of 
countries�

By default, this benefit indicator (B4) only consid-
ers the rents of the hydrogen sector as well as the 
cross-sector rents between the electricity sector 
and the hydrogen sector� In addition, the sensitivity 
analysis will consider as well the rents of the elec-
tricity sector as described in section 5�
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This benefit indicator (B4) is interlinked with:

	\ The GHG emissions variations indicator (B1) 
which also includes a monetisation of the GHG 
emissions (see section 3.2.6)� Therefore, the 
GHG emissions costs that are monetised in 
this benefit indicator (B4) are removed from 
the GHG emissions variations indicator (B1) to 
avoid double-counting;

	\ The integration of renewable electricity gener-
ation indicator (B3�1) and the integration of re-
newable and low carbon hydrogen indicator 
(B3�2) as reduced curtailment of renewable 
electricity generation is acting on all three indi-
cators� This is because reduced curtailment of 
renewable electricity generation can replace 
more expensive electricity generation and may 
allow for the production of more electrolytic hy-
drogen that can replace more expensive hydro-
gen sources which changes the market rents in 
the sectors�

Since the interlinked benefit indicators are either 
not monetised or the potentially mutual benefits 
are removed, double-counting is avoided�

Under this benefit indicator (B4), additional infor-
mation can be provided:

	\ Reduction of hydrogen demand curtailment 
(HDC) enabled by a (group of) project(s) with-
out stress cases to indicate its contribution to 
security of hydrogen supply under normal con-
ditions and to judge if the GHG emissions 
 variation indicator (B1) and the non-GHG emis-
sions variation indicator (B2) are under-
estimating the respective benefits of the (group 
of) project(s);

	\ The change of the market rents of the  electricity 
sector as an externality of the implementation 
of the (group of) project(s)�

B5: REDUCTION IN EXPOSURE TO CURTAILED HYDROGEN DEMAND

DEFINITION This benefit indicator (B5) measures the reduction of curtailed hydrogen demand in a given area 
due to the implementation of the (group of) project(s).

INDICATOR CALCULATION

This benefit indicator (B5)

	\ Is calculated under consideration of a more stressful weather year than the reference 

 weather year used for the other benefit indicators;

	\ In a first step, the DHEM is used to calculate the hydrogen demand curtailment (HDC) in 

 energetic terms (MWh) for the stressful weather year;

	\ In a second step, the DGM is used to calculate the HDC in energetic terms (MWh) for the 

stressful weather year;

	\ In a third step, the DHEM is used to calculate the HDC in energetic terms (MWh) for the 

 reference weather year;

	\ In a fourth step, the HDC value provided by the third step is removed from the higher HDC 

 value as provided by the first two steps to remove double-counting with other benefit 

 indicators that use the reference weather year;

	\ Can also be expressed in monetised terms (€/y), by applying assumptions on the CODH, 

and an assumed frequency of the occurrence of such stressful weather years.

MODEL USED Dual Hydrogen/Electricity Model (DHEM) and Dual Hydrogen/Natural Gas Model (DGM)

INTERLINKAGE WITH OTHER  
INDICATORS

No interlinkage, as other benefit indicators are calculated based on the reference weather year 
and the HDC of the reference weather year is removed from this benefit indicator (B5).

In contrast to the natural gas sector, currently no 
dedicated EU law exists for the security of hydrogen 
supply which would set infrastructure standards or 
prescribe solidarity mechanisms between Member 
States� This benefit indicator (B5) is therefore less 

strict than the security of supply assessments that 
are performed for natural gas and that consider the 
prolonged unavailability of major supply sources or 
infrastructures�

3.2.10 
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While the weather year used for the calculation of 
the other benefit indicators is supposed to be a rep-
resentative one, this benefit indicator (B5) is calcu-
lated on the basis of another weather year which is 
more stressful due to

	\ Lower renewable electricity production (limit-
ing the possibility to produce electrolytic 
 hydrogen) including

 – Onshore and offshore wind profiles,

 – PV profiles,

 – Water-based profiles; or

	\ Higher electricity consumption (limiting the 
availability of electricity for electrolytic hydro-
gen production), e� g� for heat pumps or air con-
ditioning; or

	\ A combination of cases described above�

Thereby, the supply and demand stress tests the 
availability of alternatives like SMR capacities, hy-
drogen storage capacities, hydrogen import capac-
ities through terminals and pipelines, and inner-EU 
hydrogen interconnection capacities�

This benefit indicator captures the mitigation of ad-
ditional hydrogen demand curtailment introduced 
by the (group of) project(s) for the stressful weath-
er year compared to the reference weather year�

In a first step, the Hydrogen Demand Curtailment 
(HDC) is calculated for the whole assessed dura-
tion in energetic terms (MWh) with the DHEM� It 
can be displayed on node level, country level, EU 
level, or European level� It can also be displayed in 
relative terms (%) as Hydrogen Curtailment Rate 
(HCR) for the mentioned levels, representing the 
share of total demand that is curtailed� The HDC is 
calculated for the stressful weather year as well as 
for the reference weather year� For each of the two 
weather years, the HDC is calculated with and with-
out the (group of) project(s)� 

From this, a reduction of HDC due to the implementation of the (group of) project(s) can be calculated� 

Next, the DGM input data is prepared in line with section 2.4.5 and section 2.4.6� Thereby, the input data of 
the DGM is sourced from the DHEM simulation for the stressful weather year� From this data, a reduction of 
HDC due to the implementation of the (group of) project(s) can be calculated in the DGM�

When comparing the DHEM and the DGM, both 
have certain restraints that the other model does 
not have� The DHEM is using hourly timesteps com-
pared to the monthly timesteps of the DGM� There-
fore, peaks of production and consumption show 
more effect in the DHEM� On the other hand, the 
DGM includes the restraints of the natural gas sys-
tem� Thereby, it captures whether sufficient natural 
gas is available at the desired location(s) to produce 
hydrogen from it� In the DHEM, the availability of 
natural gas for this purpose is just assumed to be 
given� Therefore, depending on the relevance of the 
described restrains for a given case, one or the oth-
er model can show higher benefits from the imple-
mentation of a (group of) project(s)� Therefore, only 

the additional benefits provided by the DGM 
 compared to the benefits provided by the DHEM 
should be considered� This is equivalent to using 
the maximum of the HDC values provided by the 
DGM and the DHEM�
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Furthermore, a double-counting of HDC reductions that were already considered in the other benefit indica-
tors should be avoided by considering only the additional HDC arising from the stressful weather year� This 
can be achieved by removing the following HDC reduction that is enabled for the reference weather year�

The non-monetised benefit indicator is therefore defined as follows:

This benefit indicator can then be monetised as follows:

On the basis of:
	\ CODH: Cost of Disrupted Hydrogen (€/MWh)� 

	\ Probability of occurrence: Probability of the 
occurrence of a stressful weather year�

Cost of Disrupted Hydrogen (CODH)

The CODH should reflect the potential economic 
impacts of disruptions in hydrogen supply across 
Europe� In contrast to the Willingness to Pay (see 
section 3.2.10) which should leave room for an ac-
tual producer surplus, the CODH is the price that 
users would pay to prevent damage to their appli-
ances and/or the price that a user would pay in ex-
ceptional situations�

For the TYNDP 2024 PS-CBA process, the CODH 
value is assumed as an approximation equal to the 
electricity prices in a context of tight energy supply 
and demand balance� The CODH is defined as the 
maxi mum value of daily average wholesale electric-
ity prices from 2022 and 2023 (i� e�, 598�1 €/MWh), 
for more details see Annex III)�  

Stressful weather year and probability of occur-
rence

To ensure consistency with the TYNDP 2024 Sce-
narios, both weather years proposed for the B5 
benefit indicator (i� e�, reference weather year and 
stressful weather year) are selected among the 
three weather years considered within the TYNDP 
2024 Scenario process (i� e�, 1995, 2008 and 2009)�

For the TYNDP 2024 PS-CBA process, the years are 
used as follows:

	\ 2009 as the stressful weather year� 

	\ 1995 as the reference weather year�

The weather variables associated with the pro-
posed stressful weather year lead to lower electric-
ity generation and higher electricity consumption 
compared to the proposed reference weather year� 
The proposed weather years thereby allow for a 
contrasted security of supply assessment captured 
in the different steps of the B5 indicator�

The related probability of occurrence for the pro-
posed stressful weather year (i� e�, 2009) is based 
on its representativeness and estimated as 7 %� 
This is estimated as 30 weather years were ana-
lysed and at least one other weather year (2012) 
showed even higher hydrogen demand curtail-
ments than 2009�
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ENVIRONMENTAL IMPACT

42 EIA Directive (Council Directive 2011/92/CE)

Similarly to other energy infrastructure categories, 
each hydrogen infrastructure has an impact on its 
surroundings� This impact is of particular relevance 
when crossing some environmentally sensitive are-
as, such as Natura 2000, namely on biodiversity�

Mitigation measures are taken by the promoters to 
reduce or even fully mitigate this impact and  comply 
with the EU EIA Directive42 and European Commis-
sion Biodiversity Strategy�

In order to give a comparable measure of project 
effects, the fields described in the table are to be 
filled in by the promoter as an obligatory require-
ment� 

Project promoters will fill in the required informa-
tion during the PS-CBA process�

Project
Type of in-
frastructure

Surface of 
impact

Environ-
mentally 
sensitive 
area

Potential  
impact

Mitigation 
measures

Related 
costs in-
cluded in 
project 
CAPEX and 
OPEX per 
year

Justifica-
tion of 
costs

Section 1

Section 2

Table 4:  Minimum set of information to be included in the TYNDP 2024 PS-CBA assessment phase regarding the 
 environmental impact of hydrogen projects�

Where:

	\ The section of the project may be used to geo-
graphically identify the concerned part of the 
project (e� g�, section point A to point B of the 
project routing)�

	\ Type of infrastructure identifies the nature of 
the section (e� g�, compressor station, hydro-
gen transmission pipeline, etc�)�

	\ Surface of impact is the area covered by the 
section in linear meters and nominal diameter 
for pipe, as well as in square meters� This last 
value should not be used for comparison as it 
may depend on the national framework�

	\ Environmentally sensitive area(s) in which the 
project is built, such as Natura 2000, as de-
scribed in the relevant legislations (including 
where possible the quantification of the con-
cerned surface) �

	\ Potential impact, as the potential consequence 
on the environmentally sensitive area arising 
from the realisation of the concerned project�

	\ Mitigation measures, that are the actions un-
dertaken by the promoter to compensate or re-
duce the impact of the section (e� g�, as referred 
to in the Environmental Impact Assessment 
prepared by the promoter or National Compe-
tent Authority)�

	\ Related costs: Expected related CAPEX and 
OPEX per year which must be part of the 
CAPEX and OPEX used for the calculation of 
the economic performance indicators� Pro-
moters are required to also provide adequate 
justification of these costs (see Table 4)�

	\ Residual costs: Qualitative or quantitative 
 description, in case the submitted project 
CAPEX and OPEX do not include the cost of 
mitigation measures required for the project 
implementation�

	\ Qualitative or quantitative information about 
any other environmental impact not listed 
above�

3.2.11 

https://ec.europa.eu/environment/nature/natura2000/index_en.htm
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CLIMATE ADAPTION MEASURES

Hydrogen infrastructure is usually long-lasting and 
may be exposed for many years to a changing cli-
mate with increasingly adverse and frequent ex-
treme weather and climate impacts� For this reason, 
in the TYNDP 2024 PS-CBA process, ENTSOG rec-
ommends project promoters to assess climate vul-
nerability and identify the related climate risks as 
part of the project assessment� In line with the Eu-
ropean Commission “Technical Guidance on the 
climate proofing of infrastructure in the period 
2021 – 2027”, ENTSOG recommends that promot-
ers integrate the assessment of climate vulnerabili-
ty and related risk assessment from the beginning 
of the project development process�

As described in the Figure 14, project promoters are 
asked to identify potential climate risks that may 
impact the project and evaluate the related risks 
based on the sensitivity, exposure and vulnerability 
analysis� If promoters identified significant climate 
risk, they should provide a climate risk assessment 
and impact analysis, including the identification of 
climate adaptation measures that will be included 
in the project cycle� Climate adaptation measures 
are defined as “a process that ensures that resil-
ience to the potential adverse impacts of climate 
change of energy infrastructure is achieved through 
a climate vulnerability and risk assessment, includ-
ing through relevant adaptation measures” in the 
TEN-E Regulation� Climate adaptation measures 
include all adaptations to an investment to cope 
with possible (predicted) future extreme weather 
events due to climate change� This could include 
flooding, extreme heat or extreme cold, hurricanes, 
thunderstorms, etc�

3.2.12 

Figure 14:  Overview of the climate adaptation-related process (source: Technical guidance on the climate proofing of 
infrastructure in the period 2021– 2027, European Commission)

Climate resilience 
Adaptation to climate change

Screen – Phase 1 (adaptation) Detailed analysis – Phase 2 (mitigation)

NO

YES
Climate risk assessment including likehood  

and impact analysis

Address significant climate risk through the  
identification, appraisal, planning and imple-

mentation of the relevant adapation measures

Assess the scope and need for regular 
 monitoring and follow-up of critical  

assumptions and verification consistency  
EU/National/local strategies

Based on the sensitivity, exposure and 
vulnerability analysis, are there any 
potentially significant climate risks 

warranting detailed analysis?

Climate resilience 
screening  

documentation

Climate resilience 
proofing  

documentation
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PROJECT COSTS

43 This classification is in line with the EC Guide to Cost-Benefit Analysis of Investment Projects

44 Example: In the DHEM, the injection into hydrogen storages is associated with a consumption of energy. For the consumed energy, the actual market clear-
ing price is assumed in the model. Thereby, these energy costs are already included in the benefit indicators.

Costs represent an inherent element of a PS-CBA� 
According to Annex V (8) of the TEN-E Regulation, 
the CBA “shall, at least, take into account the follow-
ing costs: capital expenditure, operational and 
maintenance expenditure costs, as well as the costs 
induced for the related system over the technical 
lifecycle of the project as a whole, such as decom-
missioning and waste management costs, including 
external costs”�

Investment costs are therefore classified43 by:

	\ Capital expenditure (CAPEX)

 – Initial investment cost, that corresponds 
to the cost effectively incurred by the pro-
moter to build and start operation of the 
concerned infrastructure� CAPEX should 
consider the costs related to obtaining per-
mits, feasibility studies, obtaining rights-of-
way, groundwork, preparatory work, de-
signing, equipment purchase, equipment 
installation and decommissioning�

 – Costs already incurred at the time of 
 running the PS-CBA should be generally 
considered in the assessment, while in case 
of expansion projects only the costs related 
to the expansion should be taken into 
 account since the costs incurred before 
 already allowed the project to be functional�

	\ Operational and maintenance expenditure 
(OPEX) corresponds to costs that are incurred 
after the commissioning of an asset and which 
are not of an investment nature, such as direct 
operating and maintenance costs, administra-
tive and general expenditures, etc� 

Where a part of the OPEX is calculated by the mod-
el, e� g�, energy costs44, it is already included in the 
calculated benefits� When calculating the economic 
performance indicators, to avoid double-counting 
of these costs, the respective part of the OPEX as 
submitted directly by the project promoter is re-
moved from the costs�

All cost data should be considered at constant 
(real) prices� As part of the TYNDP 2024, constant 
(real) prices shall refer to 2024� 

Unit investment costs for hydrogen infrastructure 
may be used for comparison� ACER is required to 
establish such unit investment costs based on Arti-
cle 11 (9) of the TEN-E Regulation�

3.2.13 

https://jaspers.eib.org/LibraryNP/EC%20Reports/Economic%20Appraisal%20Vademecum%202021-2027%20-%20General%20Principles%20and%20Sector%20Applications.pdf
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ECONOMIC PERFORMANCE 
 INDICATORS

INTRODUCTION AND GENERAL RULES
Economic performance indicators are based on project costs as well as the 
part of the benefits that are monetised. Economic performance indicators are 
sensitive to the assessment period, residual value, and the retained socio-eco-
nomic discount rate and therefore to the distribution of benefits and costs 
over the assessment period. In order to ensure consistent and comparable re-
sults, it is important to use consistent economic parameters for each PS-CBA.

45 Multi-phase investments projects are composed of two or more sequential phases, where the first phase is required for the realization of the following 
 phases (e. g., extension and capacity increase of reception terminal, capacity increase of import route, extension and capacity increase of an hydrogen 
 storage, etc.).

The TYNDP 2024 PS-CBA process, uses two differ-
ent economic performance indicators: The Eco-
nomic Net Present Value (ENPV) and the Economic 
Benefit-to-Cost Ratio (EBCR)� 

As described in the section 3, the TYNDP 2024 PS-
CBA is using a multi-criteria analysis, on the basis 
that not all benefits of projects can be monetised� 
For this reason, the economic performance indica-
tors only represent a part of the balance between 
project costs and benefits� 

For the calculation of economic performance indi-
cators, costs and benefits for each investment are 
to be represented annually�

The year of commissioning is the year that the in-
vestment is expected to come into first operation� 
The benefits are accounted for from the first full op-
erational year after commissioning� 

To evaluate projects on a common basis, benefits 
should be aggregated across the years as detailed 
in section 4.2� Since not every year is modelled, 
benefits and costs must thereby be interpolated� 
Concerning the interpolation of benefits, the inter-
polation should be performed on the basis of the 
quantified benefits that are not yet monetised� The 
monetisation should then be performed based on 
yearly monetisation factors that may be based on 
interpolations between years for which a monetisa-
tion factor is available� 

To assess a project that is comprised of multi-phase 
investments45, the annualised benefits and OPEX 
for the project are accounted for from the commis-
sioning of the first investment�

For any group of projects, also if consisting of differ-
ent infrastructure categories, the economic perfor-
mance indicators should be jointly calculated with 
the full cost and monetised benefits of the whole 
group� This means that the monetised benefits cal-
culated for the group will be coupled with the sum of 
costs of all grouped projects� The resulting econom-
ic performance indicator is then valid for the whole 
group of projects�

4 

4.1 
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46 In order to ensure consistency throughout the time horizon, the already incurred costs (investment) shall be considered as constant prices for the year  
of occurrence.

ECONOMIC PARAMETERS

CONSTANT (REAL) PRICES

In order to ensure transparency and comparability, 
the analysis of socio-economic benefits and costs 
will be carried out at constant (real) prices, i� e�, 
considering fixed prices at a base year46� By doing 

so, one neutralises the effect of inflation for all 
 projects� 

For the TYNDP 2024 PS-CBA process, constant 
prices shall refer to 2024�

SOCIAL DISCOUNT RATE 

The concept of a social discount rate corresponds 
to the rate that ensures the comparability of bene-
fits and costs incurred at different points in time� 

The social discount rate is applied to economic ben-
efits and costs of the project (both CAPEX and 
OPEX)� It allows the consideration of the time value 
of money�

The social discount rate can be interpreted as the 
minimum profitability that should be reached by an 
infrastructure project to achieve net economic ben-
efits� This discount rate thereby represents the 
weight that society attributes to benefits, with fu-
ture benefits having a lower value than present 
ones�

To provide a fair basis for the comparison of pro-
jects, unbiased by the location of the projects, a 
 singular social discount rate of 4 % is used for 
all PS-CBA�

ASSESSMENT PERIOD

It is important to consider when estimating the ref-
erence period for hydrogen projects, that these pro-
jects are expected to produce benefits in the long 
term, as hydrogen infrastructure is currently at ear-
ly stages of implementation�

A project’s economic life is defined as the expected 
time during which the project remains useful (i� e�, 
capable of providing goods/services) to the pro-
moter, and it could be different than the physical or 
technical life of the project�

For the TYNDP 2024 PS-CBA an assessment peri-
od of 25 years is used as a default case� This ref-
erence assessment period is in principle retained 
for all projects assessed to ensure comparability in 
the analysis of the results� In addition, in the case 
that the technical lifetime of the asset is shorter 
than 25 years, the economic analysis will be per-
formed based on the technical lifetime of the asset�

4.2 

4.2.1 

4.2.2 

Present value  
in time “0”

1,000 EUR

Future value  
in time “t”

1,040 EUR

× 1�04n

4 %

÷ 1�04n

Figure 15:  Example of how the social discount rate 
works�
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RESIDUAL VALUE

The TYNDP 2024 PS-CBA process assesses projects without residual value�

CASH FLOW INTERPOLATION

For the economic performance indicators and 
based on project-specific benefit indicator results 
for simulated years, the economic cash flow for 
each year will be calculated in the following way:

	\ From the first full year of operation until the 
next simulated year the monetised benefits are 
considered equal to the monetised benefits of 
the simulated year�

	\ The monetised results as coming from the sim-
ulations and used to build the economic perfor-
mance indicators will be linearly interpolated 
between two simulated years (i� e�, 2030 and 
2040)�

	\ The monetised benefits will be kept constant 
until the 24th year of life of the project after the 
last simulated year (or less if the technical life-
time of the asset is less than 25 years)�

	\ The assessment of all the projects considers 
the same year of analysis (nn) and takes into 
consideration an assessment period of 25 
years (or less if the technical lifetime of the as-
set is less than 25 years)� For example, projects 
may be commissioned in 2029 or 2033, and 
their benefits and costs will be considered for 
the following 25 years but all projects are dis-
counted in the same year (i� e�, 2024)�

	\ For multi-phase projects or a group of projects 
the benefits will be counted according to the 
year of the first phase (of the first project) to be 
commissioned� This allows consideration of 
projects or a group of projects where the imple-
mentation of the first phase (of the first pro-
ject) already brings benefits and contributes as 
enhancer to the other phases/projects of the 
group�

ECONOMIC PERFORMANCE INDICATOR 1: ECONOMIC 
NET PRESENT VALUE (ENPV)
The Economic Net Present Value (ENPV) is the dif-
ference between the discounted monetised bene-
fits and the discounted costs expressed in constant 
(real) terms for the basis year (i� e�, 2024) of the 
analysis (i� e�, discounted economic cash-flow of the 
project)� The ENPV reflects the performance of a 
(group of) project(s) in absolute values�

If the ENPV is positive the (group of) project(s) gen-
erates a net monetary benefit and it is favourable 
from a socio-economic perspective� 

Whereas:

	\ tt:  Overall appraisal period� 

	\ ff:  First year where costs are incurred�

	\ cc:  First full year of operation�

	\ BBtt: Sum of all monetised benefits induced by 
the (group of) project(s) on year tt�

	\ CCtt: Sum of CAPEX and OPEX on the year tt�

	\ nn:  Year of analysis (i� e�, 2024)�

	\ rr: Social Discount Rate (i� e�, 4 %)�

4.2.3 

4.2.4 

4.3 
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ECONOMIC PERFORMANCE INDICATOR 2: ECONOMIC 
BENEFIT-TO-COST RATIO (EBCR)
The Economic Benefit-to-Cost Ratio (EBCR) repre-
sents the ratio between the discounted monetised 
benefits and the discounted costs� It is the present 
value of the benefits of the (group of) project(s) 
 divided by the present value of its costs�

Whereas:

	\ tt: Overall appraisal period�

	\ ff: First year where costs are incurred�

	\ cc: First full year of operation�

	\ BBtt:  Monetised benefits induced by the (group 
of) project(s) on year t�

	\ CCtt: Sum of CAPEX and OPEX on the year t�

	\ nn: Year of analysis (i� e�, 2024)�

	\ rr: Social Discount Rate (i� e�, 4 %)�

If the EBCR exceeds 1, the (group of) project(s) is 
considered as economically efficient as the monet-
ised benefits outweigh the costs over the assess-
ment period� This indicator has the advantage of 
not being influenced by the size of projects, not dis-
advantaging small ones� This economic perfor-
mance indicator should therefore be seen as com-
plementary to the ENPV and as a way to compare 
projects of different sizes with different levels of 
costs and benefits�

This economic performance indicator allows the 
comparison of projects even in case of an EBCR 
lower than 1� It is not appropriate for mutually exclu-
sive projects� Being a ratio, the indicator does not 
consider the total amount of net benefits and there-
fore a comparison of (groups of) project(s) can 
 reward more (groups of) project(s) that contribute 
less to the overall increase in public welfare as 
 described in the example below�

EXAMPLE: COMPARISON OF THE EBCR FOR TWO PROJECT GROUPS:

PROJECT GROUP A (HIGHER ENPV): 

Total discounted benefits: 9,863 (M€) 

Total discounted costs: – 6,865 (M€)

EBCR: 1.44

PROJECT GROUP B (LOWER ENPV):

Total discounted benefits: 1,146 (M€) 

Total discounted costs: – 796 (M€)

EBCR: 1.44

4.4 
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SENSITIVITY ANALYSES

Sensitivity analyses can be performed to observe how the variation of param-
eters, either one parameter or a set of interlinked parameters, affects the PS-
CBA results. This provides a deeper understanding of the system’s behaviour 
with respect to the chosen parameter or interlinked parameters. 

The following list details the parameters used for 
sensitivity studies in the TYNDP 2024 PS-CBA pro-
cess�

	\ Societal cost of carbon: A sensitivity study in 
which the societal cost of carbon is varied�

 – No new simulations are required� Instead, 
the GHG emissions variations indicator (B1) 
can be monetised with the alternative soci-
etal cost of carbon� This can also influence 
the economic performance indicators� The 
alternative values for societal cost of carbon 
are based on the low and central values of 
societal cost of carbon proposed by 
 ENTSO-E in its Final Implementation Guide-
lines for TYNDP 2024, and presented in the 
table below:

Societal cost of carbon sensitivities 
(unit: € (2024)/ton CO₂ eq) 

2030 2040

Sensitivity SCC1 126 339

Sensitivity SCC2 238 628

	\ Damage cost of non-GHG emissions: A sensi-
tivity study in which the damaged cost is con-
sidered based on the VOLY damage cost of 
non-GHG emissions�

Pollutant Average EU damage cost  
(unit: € (2021)/t pollutant)

VOLY

NOX 15,353

SO2 16,212

PM10 51,482

PM2.5 86,490

NH3 18,991

NMVOC 1.844

 – No new simulations are required� Instead, 
the non-GHG emissions variations indicator 
(B2) can be monetised with the alternative 
damage cost of non-GHG emissions� This 
can also influence the economic perfor-
mance indicators� 

	\ Consideration of the GHG emissions variations 
indicator (B1) and the non-GHG emissions var-
iations indicator (B2): In case these benefit in-
dicators are potentially underestimating the 
benefit provided by the (group of) project(s) 
and the discounted sum of both benefit indica-
tors is negative� The benefit indicators are con-
sidered to potentially underestimate the (group 
of) project’s benefits if the (group of) project(s) 
reduced the hydrogen demand curtailment in 
the reference weather year (see sections 3.2.5 
and 3.2.6)�

 – No new simulations are required� Instead, 
the formulas to calculate the economic per-
formance indicators are altered� 

	\ Emissions due to curtailed hydrogen demand: 
If hydrogen demand curtailment is reduced in 
the reference weather year by a (group of) pro-
ject(s), the amount of this reduction is multi-
plied with the emissions of non-hydrogen fuels� 
This allows to estimate the order of magnitude 
of emissions savings by reducing hydrogen de-
mand curtailment� The emission factors used 
for this sensitivity are a combination of those of 
light oil and natural gas, whereas the propor-
tion is equivalent to light oil for the transport 
sector and natural gas for the remaining share 
of the total demand in the NT+ scenario� 

 – No new simulations are required� Instead, 
the GHG emissions variations indicator (B1) 
and the non-GHG emissions variations indi-
cator (B2) are modified� This can also influ-
ence the economic performance indicators�

5 
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	\ Cost of Disrupted Hydrogen (CODH): A sensi-
tivity study in which the CODH is varied� Two al-
ternative CODH values will be considered for 
the sensitivity analysis:

 \ One alternative value based on the aver-
age of daily wholesale electricity prices 
from 2022 and 2023 (i� e�, 390 €/MWh) 

 \ Second alternative value will be provided 
by the European Commission and/or the 
Regional Groups during the PS-CBA pro-
cess�

 – No new simulations are required� Instead, 
the reduction in exposure to curtailed de-
mand indicator (B5) can be monetised with 
the alternative CODH� This can also influ-
ence the economic performance indicators

	\ Sensitivities on project-specific data should be 
reflected in the CBA� This relates to

 – CAPEX and OPEX:

 \ Sensitivities on costs considering the 
higher and lower CAPEX and OPEX rang-
es provided by project promoters during 
the TYNDP 2024 project submission�

 \ No new simulations are required� Such 
sensitivity will not influence the benefit 
indicators, but the economic perfor-
mance indicators can be influenced�

47 As for projects that are planned to be commissioned after 2029 only 2040 is modelled, these sensitivities may make such projects’ benefits and economic 
performance indicators more comparable with projects that are planned to be commissioned by 2029.

 – 40 years of assessment period instead of 25 
years:

 \ No new simulations are required� Such 
sensitivity extends the benefit indicators 
as well as the project costs in time� This 
can influence the economic perfor-
mance indicators�

 – Start of operation of a group of projects de-
layed until year after commissioning year of 
the latest project in the group:

 \ No new simulations are required� Such 
sensitivity shifts the benefit indicators as 
well as a part of the project costs in time� 
This can influence the economic perfor-
mance indicators�

 – For the cash flow interpolation of (groups 
of) project(s) for which 2030 and 2040 is 
modelled, i) the trend of the interpolated 
benefit development between the two mod-
elled years is continued after 2040, and ii) 
the benefit is considered at the 2040 value 
for all assessed years after 2030�47

 \ No new simulations are required� Such 
sensitivity would influence the benefit in-
dicators for non-modelled years and 
thereby can influence the economic per-
formance indicators�
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IMPLEMENTATION OF THE ENERGY 
EFFICIENCY FIRST PRINCIPLE

In the energy efficiency first principle guidelines that are annexed to the Euro-
pean Commission Recommendation (EU) 2021/1749 of 28 September 2021, 
the principle’s application in the TYNDP is detailed as follows:

	\ “The TEN-E [Regulation] includes the EE1st 
principle in all the stages of the European ten-
Year Network Development Plans develop-
ment, more specifically in the scenario devel-
opment, infrastructure gaps identification 
and projects assessment. […] The practical 
implication of the EE1st principle in the plan-
ning means that the infrastructure develop-
ment must include within the decisional pro-
cess options to better utilise the existing 
infrastructure (by operational mechanisms), 
implement more energy-efficient technolo-
gies, and make better use of the market 
mechanisms such as, but not exclusive to, de-
mand-side response. […] When implement-
ing the EE1st principle, one must strive to 
reach the balance between secure and relia-
ble energy supply, quality of energy supplied 
and overall associated costs […].”

Annex III�2 (12) of the TEN-E Regulation thereby 
lists four priority solutions for the application of the 
energy efficiency first principle that should be con-
sidered instead of the construction of new supply 
side infrastructure, if considered more cost-effi-
cient from a system wide perspective: i) De-
mand-side management; ii) market arrangement 
solutions; iii) implementation of digital solutions; iv) 
renovation of buildings�

The mentioned concepts are thereby partially over-
lapping and are required to be interpreted in the 
context of the TYNDP 2024 PS-CBA:

	\ The support study of the quoted European 
Commission Recommendation states that de-
mand side management includes two parts: 
energy efficiency and demand response� Ener-
gy efficiency is understood to contain renova-
tion of buildings�

	\ Market arrangement solutions and market 
mechanisms are understood as the respective 
energy market design which is captured in the 
market behaviour and assumptions of the 
model� It includes demand side response 
(based on demand side resources) which is 
 understood as the option that demand can be 
optimised on the

 – end user level: e� g�, hybrid heat pumps shift-
ing demand between sectors based on tem-
perature-related efficiencies and prices, or 
demand of certain end users being shifted 
into more favourable time steps, or the de-
mand of certain end users being subject of 
demand side response due to a trigger like a 
certain energy price;

 – conversion level: e� g�, electrolyser usage 
based on prices, conversion efficiencies, 
and energy availabilities in the sectors�

	\ Digital solutions are understood both as tech-
nologies enabling the optimised behaviour of 
end users as well as technologies that enable 
better utilisation of existing infrastructure by 
operational mechanisms�

6 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H1749
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H1749
https://op.europa.eu/en/publication-detail/-/publication/b9cc0d80-c1f8-11eb-a925-01aa75ed71a1/language-en/format-PDF/source-292832016
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CONSIDERATION OF THE ENERGY EFFICIENCY FIRST-
PRINCIPLE IN THE NT+ SCENARIO DEVELOPMENT
In the NT+ scenario, the energy efficiency first prin-
ciple was considered in the following ways:

	\ Inclusion of options for better utilisation of ex-
isting infrastructure

 – The existing infrastructure considered in 
the scenario topology is updated for each 
scenario cycle with information that is pro-
vided by the infrastructure operators and/
or publicly consulted� This provides the op-
tion to update the underlying energy infra-
structure capacities� The capacities are the 
main parameter capturing the ability of bet-
ter utilisation through operational improve-
ments, including by digital solutions� Addi-
tionally, the consideration of infrastructure 
of multiple energy sectors like hydrogen 
and electricity allows an optimisation of the 
utilisation of the existing infrastructure’s ca-
pacities in the model, through flexibility pro-
visions across energy sectors�

	\ Inclusion of options to include more energy-ef-
ficient technologies

 – The NT+ scenario is developed on an NECP-
based scenario storyline� Within the NT+ 
scenario development, energy-efficient 
technologies are set at ambitious levels 
based on the NECPs, EU energy and climate 
targets, or infrastructure operator inputs in 
combination with stakeholder consulta-
tions� The renovation of buildings is also in-
cluded in the set of assumptions at a highly 
ambitious level�

	\ Inclusion of options to make better use of the 
market mechanisms

 – By considering perfect competition only 
limited by infrastructure constraints be-
tween zones being represented as nodes 
(e� g�, hydrogen zone 1 of a country, hydro-
gen zone 2 of a country, or individual elec-
tricity bidding zones) as well as by allowing 
demand side response to be acting without 
infrastructure or market restrictions (e� g�, if 
the demand side response is located at 
DSO level) within a whole zone, the market 
behaviour is optimistic regarding the effects 
of demand side management� Several de-
mand side responses are thereby consid-
ered like optimised utilisation of :

 \ assets coupling the sectors through con-
version (i� e�, electrolysers and hydrogen- 
fired power plants);

 \ demand shedding (e� g�, reduction of in-
dustrial demand for a limited time that is 
triggered by a certain market clearing 
price)�

	\ Aiming at balancing security of supply, quality 
of energy supplied, and cost-efficiency

 – The wider benefits of investments including 
energy efficiency measures and infrastruc-
ture developments are addressed from a 
system efficiency perspective within the 
scenario modelling by

 \ monetising unserved energy demand 
(i� e�, VoLL and CODH);

 \ including adequacy loops;

 \ penalising energy losses contributing 
negatively to life cycle efficiencies (e� g�, 
reflection in marginal costs of fuels, con-
version losses of electrolysers, conver-
sion losses of power plants, efficiencies 
of energy storages);

 \ penalising of emissions (e� g�, cross- 
checking with the EU’s legal  energy and 
climate targets and reflection in margin-
al costs of fuels)�

 – In line with the energy efficiency first princi-
ple, the most energy efficient solution does 
not have to prevail but should be considered 
within the decision making process and be 
preferred if being similarly cost-efficient, 
and beneficial for security of supply�

6.1 
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CONSIDERATION OF THE ENERGY EFFICIENCY FIRST 
PRINCIPLE IN THE PS-CBA PROCESS
	\ Inclusion of options for better utilisation of ex-

isting infrastructure

 – The existing infrastructure considered in 
the TYNDP 2024 topology is updated with 
information that is provided by the infra-
structure operators� This provides the op-
tion to update the underlying energy infra-
structure capacities which are the main 
parameter capturing the ability of better uti-
lisation through operational improvements, 
including by digital solutions� Also, the con-
sideration of infrastructure of multiple ener-
gy sectors like hydrogen, electricity, and 
natural gas allows an optimisation of the uti-
lisation of the existing infrastructure’s ca-
pacities in the model through flexibility pro-
visions across energy sectors�

	\ Inclusion of options to include more energy-ef-
ficient technologies

 – The PS-CBA is performed on the basis of 
the NT+ scenario that includes energy effi-
ciency measures as described in the previ-
ous section� Thereby, a decisive share of the 
measures (e� g�, renovations of buildings) 
have been set at the highest level that can 
be considered as feasible and realistic un-
der current targets, policies, and expected 
technological advancements� Thereby, in 
line with the energy efficiency first principle, 
the most energy efficient solution does not 
have to prevail but should be considered 
within the decision making process and be 
preferred if being similarly cost-efficient, 
and beneficial for security of supply� By al-
ready being part of the NT+ scenario, the 
selected energy efficiency measures are 
not associated with additional investments 
in the PS-CBA exercise and their usage is al-
ways an option alongside the assessment of 
hydrogen infrastructure investments� 

	\ Inclusion of options to make better use of the 
market mechanisms

 – By considering perfect competition only 
limited by infrastructure constraints be-
tween nodes, as well as by allowing demand 
side response to be acting without infra-
structure or market restrictions (e� g�, if the 
demand side response is located at DSO 
level) within a whole zone, the market be-
haviour is optimistic regarding the effects of 
demand side management� Several de-
mand side responses are therefore consid-
ered� The pattern of the total demand is not 
simply transferred from the NT+ scenario 
to the TYNDP, but the underlying assets are 
considered to be used within their specifi-
cations to allow their optimised utilisation�

 – Concerning the DHEM-based assessments, 
this relates to 

 \ assets coupling the sectors through con-
version (i� e�, electrolysers and hydro-
gen-fired power plants);

 \ demand shedding (e� g�, reduction of in-
dustrial demand for a limited time that is 
triggered by a certain market clearing 
price)�

 – Concerning the DGM-based assessments, 
this relates to

 \ the calculation of monthly profiles for 
the DGM, which is not only a simplifica-
tion, but also assumes the possibility of 
significant temporal flexibility of natural 
gas and hydrogen demand, interpretable 
as demand-shifting possibilities within a 
sector and/or additional availability of 
storage options and/or further optimisa-
tion of existing infrastructure’s utilisa-
tion� This prioritises all relevant alterna-
tives to new infrastructure, while being 
agnostic concerning the actual solution;

 \ assets coupling the sectors through con-
version (i� e�, hydrogen production from 
natural gas);

 \ the model being allowed to investigate 
the optimal solution for each stress case 
with several degrees of freedom (i� e�, us-
age of hydrogen supply sources and 
 natural gas supply sources)�

6.2 
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	\ Aiming at balancing security of supply, quality 
of energy supplied, and cost-efficiency

 – The wider benefits of investments are 
 addressed from a system efficiency and so-
cietal perspective�

 – Concerning the DHEM-based assessments, 
this relates to

 \ monetising unserved energy demand 
(i� e�, VoLL and CODH);

 \ penalising energy losses contributing 
negatively to life cycle efficiencies (e� g�, 
reflection in marginal costs of fuels, con-
version losses of electrolysers, conver-
sion losses of power plants, efficiencies 
of energy storages);

 \ assessing indicators covering both the 
electricity sector and the hydrogen 
 sector;

 \ penalising of emissions (e� g�, reflection 
in marginal costs of fuels, reflection in 
relevant indicators)�

 – Concerning the DGM-based assessments, 
this relates to

 \ monetising unserved energy demand 
(e� g�, CODH);

 \ penalising energy losses contributing 
negatively to life cycle efficiencies and 
emissions (e� g�, conversion losses of hy-
drogen production from natural gas, re-
flection in merit order);

 \ assessing indicators based on both the 
natural gas sector and the hydrogen 
 sector�

Picture courtesy of GASUM
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ANNEX I:  
LIST OF PROJECTS CONFORMING 
HYDROGEN AND NATURAL GAS 
 INFRASTRUCTURE LEVELS

LIST OF HYDROGEN PROJECTS INCLUDED IN THE PCI/
PMI HYDROGEN INFRASTRUCTURE LEVEL48:

Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2T-F-899
mosaHYc – Mosel 
Saar Hydrogen 
 Conversion

France GRTgaz FID 2027 2027

H2T-A-987
mosaHYc (Mosel 
Saar Hydrogen Con-
version) – Germany

Germany

Creos 
Deutschland 
Wasserstoff 
GmbH

Advanced 2027 2027

H2T-A-986
H2 Readiness of the 
TAG pipeline system

Austria
Trans Austria 
Gasleitung 
GmbH

Advanced 2028 2029

H2T-A-1205 Italian H2 Backbone Italy
Snam Rete Gas 
S.p.A.

Advanced 2029 2029

H2T-A-642
HyPipe Bavaria – 
The Hydrogen Hub

Germany bayernets GmbH Advanced 2029 2029

H2T-A-757
H2 Backbone WAG + 
Penta West

Austria
GAS CONNECT 
AUSTRIA GmbH

Advanced 2029 2029

H2T-A-1001

Danish-German 
 Hydrogen Network; 
German Part – 
 HyPerLink Phase III

Germany

Gasunie 
Deutschland 
Transport 
Services GmbH

Advanced 2028 2035

H2T-A-1236
DK Hydrogen 
 Pipeline, West DK 
 Hydrogen System 

Denmark Energinet Advanced 2028 2035

H2T-A-788
H2 transmission 
system in Bulgaria

Bulgaria
Bulgartransgaz 
EAD

Advanced 2029 2029

H2T-N-970

Internal hydrogen 
infrastructure in 
Greece towards the 
Bulgarian border

Greece DESFA S.A. Less-Advanced 2029 2029

H2T-A-1136

Nordic Hydrogen 
Route – Bothnian 
Bay – Finnish 
 section – Pipeline

Finland
Gasgrid Finland 
Oy

Advanced 2029 2029

48 More details on PCI/PMI hydrogen projects can be found in the TYNDP 2024 Annex A – List of projects

https://www.entsog.eu/sites/default/files/2024-07/TYNDP%202024%20Annex%20A%20-%20List%20of%20projects.xlsx
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2T-A-1171

Nordic Hydrogen 
Route – Bothnian 
Bay- Swedish 
 section – Pipeline

Sweden
Nordion Energi 
AB

Advanced 2029 2029

H2T-A-443
Nordic-Baltic 
 Hydrogen Corridor – 
FI section – Pipeline

Finland
Gasgrid Finland 
Oy

Advanced 2029 2029

H2T-A-1144
Nordic-Baltic 
 Hydrogen Corridor – 
PL section

Poland
GAZ-SYSTEM 
S.A.

Advanced 2029 2039

H2T-A-1280
Nordic-Baltic 
 Hydrogen Corridor – 
LV section

Latvia
Conexus Baltic 
Grid, JSC

Advanced 2029 2029

H2T-N-1122
Nordic-Baltic 
 Hydrogen Corridor – 
EE section

Estonia Elering AS Less-Advanced 2029 2029

H2T-N-1239
Nordic-Baltic 
 Hydrogen Corridor – 
LT section

Lithuania AB Amber Grid Less-Advanced 2029 2050

H2T-N-1310
Nordic-Baltic 
 Hydrogen Corridor – 
DE section

Germany
ONTRAS 
Gastransport 
GmbH

Less-Advanced 2029 2029

H2T-A-1137
Central European 
Hydrogen Corridor 
(UKR part)

Ukraine
LLC Gas TSO of 
Ukraine

Advanced 2029 2029

H2T-A-990
Czech H2 Backbone 
SOUTH

Czechia NET4GAS, s.r.o. Advanced 2029 2029

H2T-F-468
National H2 
 Backbone

Netherlands
N.V. Nederlandse 
Gasunie

FID 2026 2035

H2L-A-754 ACE Terminal Netherlands
N.V. 
NEDERLANDSE 
GASUNIE

Advanced 2027 2027

H2S-A-767
RWE H2 Storage ex-
pansion Gronau-Epe

Germany
RWE Gas Storage 
West GmbH

Advanced 2028 2028

H2T-A-906 Vlieghuis – Ochtrup Germany
Thyssengas 
GmbH

Advanced 2026 2029

H2T-A-1035
Franco-Belgian H2 
corridor

France GRTgaz Advanced 2028 2034

H2T-A-1037
H2ercules Network 
North

Germany
Open Grid 
Europe GmbH

Advanced 2027 2029

H2T-A-1038
H2ercules Network 
West

Germany
Open Grid 
Europe GmbH

Advanced 2028 2028

H2S-A-1279 Hystock Opslag H2 Netherlands
N.V.Nederlandse 
Gasunie

Advanced 2028 2034

H2T-A-1311
Belgian Hydrogen 
Backbone

Belgium Fluxys Hydrogen Advanced 2026 2045

H2L-N-664
Antwerp NH3  Import 
Terminal

Belgium Fluxys Less-Advanced 2029 2029

H2L-N-820
Dunkerque New 
Molecules 
 development

France Fluxys Less-Advanced 2034 2034
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2T-N-884 CHE Pipeline Norway
Equinor ASA and 
Gassco AS

Less-Advanced 2030 2030

H2L-N-968
Green Wilhelmshav-
en Terminal/ 
Storage/Cracker

Germany
Uniper Hydrogen 
GmbH

Less-Advanced 2029 2029

H2T-N-991 AquaDuctus Germany
GASCADE 
Gastransport 
GmbH

Less-Advanced 2029 2030

H2L-N-1099
Ammonia Import 
Temrminal 
Brunsbüttel

Germany
RWE Supply & 
Trading GmbH

Less-Advanced 2030 2030

H2L-N-1159
bp Wilhelmshaven 
Green Hydrogen 
Hub

Germany BP Europa SE Less-Advanced 2028 2028

H2L-N-1325
Zeebrugge New Mol-
ecules development

Belgium Fluxys Less-Advanced 2032 2032

H2T-N-796
FLOW – Making 
 Hydrogen Happen 
(East)

Germany
GASCADE 
Gastransport 
GmbH

Less-Advanced 2025 2035

H2T-A-1355

Baltic Sea Hydrogen 
Collector – Offshore 
Pipeline [BHC] – 
Finland

Finland
Gasgrid Finland 
Oy

Advanced 2029 2031

H2T-A-969 RHYn France GRTgaz Advanced 2029 2033

H2T-A-1096 RHYn Interco Germany
terranets bw 
GmbH

Advanced 2029 2029

H2S-A-508 H2 storage North-1 Spain
Enagás 
Infraestructuras 
de Hidrógeno

Advanced 2029 2029

H2S-A-565 GeoH2 France Géométhane Advanced 2029 2029

H2T-A-978
Portuguese 
 Hydrogen Backbone

Portugal
REN - Gasodutos, 
S.A.

Advanced 2029 2029

H2T-A-1052
H2ercules Network 
South-West

Germany

Open Grid 
Europe GmbH, 
GRTgaz 
Deutschland

GmbH

Advanced 2029 2029

H2T-A-1149
Spanish Hydrogen 
Backbone 2030

Spain
Enagás 
Infraestructuras 
de Hidrógeno

Advanced 2029 2029

H2S-A-1152 H2 storage North-2 Spain
Enagás 
Infraestructuras 
de Hidrógeno

Advanced 2029 2029

H2T-A-1156 H2Med/CelZa Portugal
REN - Gasodutos, 
S.A.

Advanced 2029 2029

H2T-N-569

HY-FEN – H2 Corri-
dor Spain – France – 
Germany connec-
tion

France GRTgaz Less-Advanced 2029 2030

H2T-N-1151 H2Med-BarMar Spain

Enagás 
Infraestructuras 
de Hidrógeno/
Terega/GRTgaz/
Open Grid 
Europe

Less-Advanced 2029 2029



Picture courtesy of MOLDOVATRANSGAZ
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2T-N-1324
H2 Med-CelZa 
(Enagás)

Spain
Enagás 
Infraestructuras 
de Hidrógeno

Less-Advanced 2029 2029

H2T-A-1264
Slovak Hydrogen 
Backbone

Slovakia eustream,a.s. Advanced 2029 2029

H2T-A-1034
Czech H2 Backbone 
WEST

Czechia NET4GAS,s.r.o Advanced 2029 2029

H2T-A-926

Baltic Sea Hydrogen 
Collector – Offshore 
Pipeline [BHC] – 
Sweden

Sweden
Nordion Energi 
AB

Advanced 2029 2029

H2S-A-1238
DK Hydrogen 
 Storage

Denmark Energinet Advanced 2027 2027

H2L-N-543 LH2.Rotterdam Netherlands
Vopak LNG 
Holding B.V.

Less-Advanced 2028 2028

H2S-N-934 SaltHy Harsefeld Germany
Storengy 
Deutschland 
GmbH

Less-Advanced 2030 2030

H2L-N-1100 Amplifhy Antwerp Belgium
VTTI Terminal 
Support Services 
(“VTTI”)

Less-Advanced 2028 2035

H2L-N-1127 Amplifhy Rotterdam Netherlands
VTTI Terminal 
Support Services 
(“VTTI”)

Less-Advanced 2028 2035
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CAPACITIES INCREMENTS RELATED TO PCI/PMI 
 HYDROGEN PROJECTS:

Code Project Name Promoter From System To System Comm. Year Capacity 
(GWh/d)*

H2T-A-1096 RHYn Interco terranets bw 
GmbH

Transmission 
Germany 

Final Consumers 
Germany 

2029 12,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

NP Send-out 
Netherlands 
(NL Hydrogen 
Transport) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 0,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2025 2,400

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2027 36,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2030 72,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2035 384,000

H2T-N-991 AquaDuctus
GASCADE 
Gastransport 
GmbH 

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2029 240,000

H2T-N-991 AquaDuctus
GASCADE 
Gastransport 
GmbH 

NP Send-out 
Germany  
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2030 240,000

H2T-A-1149
Spanish 
 Hydrogen 
 Backbone 2030

Enagás 
Infraestructuras 
de Hidrógeno

NP Send-out 
Spain 
(ES Hydrogen 
Transport) 

Transmission 
Spain 
(ES Hydrogen) 

2029 426,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid

NP Send-out 
Lithuania 
(LT Hydrogen 
Transport) 

Transmission 
Lithuania 
(LT Hydrogen) 

2029 15,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid

NP Send-out 
Lithuania 
(LT Hydrogen 
Transport) 

Transmission 
Lithuania 
(LT Hydrogen) 

2040 15,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid

NP Send-out 
Lithuania 
(LTHydrogen 
Transport) 

Transmission 
Lithuania 
(LT Hydrogen) 

2050 25,000

H2T-A-1264
Slovak Hydro-
gen Backbone

eustream,a.s.

NP Send-out 
Slovakia 
(SK Hydrogen 
East Transport) 

Transmission 
Slovakia 
(SK Hydrogen 
East) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

NP Send-out 
Slovakia 
(SK Hydrogen 
West Transport) 

Transmission 
Slovakia 
(SK Hydrogen 
West) 

2029 144,000
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H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
Interconnector 
United Kingdom 
(UK Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2032 96,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
Interconnector 
United Kingdom 
(UK Hydrogen) 

Transmission 
Belgium  
(BE Hydrogen) 

2045 144,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Interconnector 
United Kingdom 
(UK Hydrogen) 

2032 96,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Interconnector 
United Kingdom 
(UK Hydrogen) 

2045 144,000

H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Algeria 
(DZ Hydrogen) 

Transmission 
Italy 
(IT Hydrogen) 

2029 448,000

H2T-A-1264
Slovak Hydro-
gen Backbone

eustream,a.s.
Transmission 
Ukraine 

Transmission 
Slovakia 

2029 –478,400

H2T-A-443

Nordic-Baltic 
Hydrogen Corri-
dor – FI section 
– Pipeline

Gasgrid Finland 
Oy

Transmission 
Estonia 
(EE Hydrogen) 

Transmission 
Finland 
(FI Hydrogen 
South) 

2029 100,000

H2T-A-443

Nordic-Baltic 
Hydrogen Corri-
dor – FI section 
– Pipeline

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
South) 

Transmission 
Estonia 
(EE Hydrogen) 

2029 200,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(TTF) 

Transmission 
Belgium 
(H-Zone) 

2026 –141,600

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2026 96,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2026 96,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2026 36,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 84,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2026 36,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2029 84,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2026 16,800

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 14,400
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H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2026 16,800

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 14,400

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 76,800

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 76,800

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 76,800

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 76,800

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
Germany (NCG) 

Transmission 
France (NS1) 

2029 –310,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – Ger-
many connec-
tion

GRTgaz
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2029 192,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 192,000

H2T-A-642
HyPipe Bavaria 
– The Hydrogen 
Hub

bayernets GmbH
Transmission 
Austria (CEGH) 

Transmission 
Germany (NCG) 

2029 –150,000

H2T-A-642
HyPipe Bavaria 
– The Hydrogen 
Hub

bayernets GmbH
Transmission 
Germany (NCG) 

Transmission 
Austria (CEGH) 

2029 –150,000

H2T-A-642
HyPipe Bavaria 
– The Hydrogen 
Hub

bayernets GmbH
Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 150,000

H2T-A-642
HyPipe Bavaria 
– The Hydrogen 
Hub

bayernets GmbH
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Austria 
(AT Hydrogen) 

2029 150,000

H2L-A-754 ACE Terminal
N.V. 
NEDERLANDSE 
GASUNIE

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2027 48,700

H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Germany (NCG) 

Transmission 
Austria (CEGH) 

2029 –47,000

H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Austria (CEGH) 

Transmission 
Germany (NCG) 

2029 –142,000
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H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Austria 
(AT Hydrogen) 

2029 150,000

H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 150,000

H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

Transmission 
Austria 
(AT Hydrogen) 

2029 150,000

H2T-A-757
H2 Backbone 
WAG + Penta 
West 

GAS CONNECT 
AUSTRIA GmbH

Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

2029 150,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 144,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2035 153,600

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Germany 
(DE Hydrogen) 

2029 262,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Denmark 
(DK Hydrogen 
Bornholm 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2028 18,000

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Denmark 
(DK Hydrogen 
Bornholm 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2030 27,600

H2T-N-796
FLOW – Making 
Hydrogen 
 Happen (East) 

GASCADE 
Gastransport 
GmbH

NP Send-out 
Denmark 
(DK Hydrogen 
Bornholm 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2035 74,400

H2T-N-884 CHE Pipeline Equinor ASA and 
Gassco AS

Transmission 
Norway 
(Fork NO h2) 

Transmission 
Germany 
(DE Hydrogen) 

2030 432,000

H2T-N-884 CHE Pipeline Equinor ASA and 
Gassco AS

Transmission 
Norway 
(NO Hydrogen) 

Transmission 
Norway (Fork 
NO h2) 

2030 432,000

H2T-F-899
mosaHYc – Mo-
sel Saar Hydro-
gen Conversion

GRTgaz
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2027 0,900

H2T-F-899
mosaHYc – Mo-
sel Saar Hydro-
gen Conversion

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 5,500

H2T-A-906
Vlieghuis – 
Ochtrup

Thyssengas 
GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2026 16,800
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H2T-A-906
Vlieghuis – 
Ochtrup

Thyssengas 
GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 14,400

H2T-A-926

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Sweden 

Nordion Energi 
AB 

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Sweden 
(SE Hydrogen) 

2029 504,000

H2T-A-926

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Sweden 

Nordion Energi 
AB 

Transmission 
Sweden 
(SE Hydrogen) 

Transmission 
Finland 
(FI Hydrogen 
Aland) 

2029 504,000

H2T-A-969 RHYn GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-986
H2 Readiness of 
the TAG pipeline 
system

Trans Austria 
Gasleitung 
GmbH

Transmission 
Austria (CEGH) 

Transmission 
Italy (PSV) (Italy 
Northern 
Export Fork) 

2028 –216,000

H2T-A-986
H2 Readiness of 
the TAG pipeline 
system

Trans Austria 
Gasleitung 
GmbH

Transmission 
Italy (PSV)  
(IB IT h2) 

Transmission 
Austria 
(AT Hydrogen) 

2029 168,000

H2T-A-986
H2 Readiness of 
the TAG pipeline 
system

Trans Austria 
Gasleitung 
GmbH

Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Italy (PSV)  
(IB IT h2) 

2029 126,000

H2T-A-986
H2 Readiness of 
the TAG pipeline 
system

Trans Austria 
Gasleitung 
GmbH

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

Transmission 
Austria 
(AT Hydrogen) 

2029 126,000

H2T-A-986
H2 Readiness of 
the TAG pipeline 
system

Trans Austria 
Gasleitung 
GmbH

Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

2029 142,000

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Slovakia 

Transmission 
Czech Republic 
(VOB) 

2029 –565,400

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Czech Republic 
(VOB) 

Transmission 
Slovakia 

2029 –231,400

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Germany (NCG) 

Transmission 
Czech Republic 
(VOB) 

2029 –120,000

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Czech Republic 
(VOB) 

Transmission 
Germany (NCG) 

2029 –351,500

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-990
Czech H2 
 Backbone 
SOUTH

NET4GAS, s.r.o.
Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 144,000



Ten-Year Network Development Plan 2024 – Annex D1  |  69

Code Project Name Promoter From System To System Comm. Year Capacity 
(GWh/d)*

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Czech Republic 
(VOB) 

Transmission 
Germany (NCG) 

2029 –319,500

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Czech Republic 
(VOB) (Brandov) 

Transmission 
Czech Republic 
(VOB) 

2029 –902,300

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 144,000

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-1034
Czech H2 
 Backbone WEST

NET4GAS,s.r.o.
Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 144,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2030 36,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2030 36,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
Belgium 
(H-Zone) 

Transmission 
France (NS1) 

2030 –45,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz

Transmission 
Belgium 
(BE Hydrogen 
Mons) 

Transmission 
France 
(FR Hydrogen 
Valenciennes) 

2028 24,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz

Transmission 
France 
(FR Hydrogen 
Valenciennes) 

Transmission 
Belgium 
(BE Hydrogen 
Mons) 

2028 24,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
France 
(FR Hydrogen 
North) 

2034 48,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz

Transmission 
France 
(FR Hydrogen 
North) 

Transmission 
Belgium 
(BE Hydrogen) 

2034 48,000

H2T-A-1037
H2ercules Net-
work North

Open Grid 
Europe GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 96,000

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2027 96,000

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

Transmission 
Norway (Fork NO 
h2) 

Transmission 
Germany 
(DE Hydrogen) 

2029 432,000

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Electrolysis) 

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

2027 136,000
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H2T-A-1038
H2ercules 
 Network West

Open Grid 
Europe GmbH

Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 91,200

H2T-A-1038
H2ercules 
 Network West

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2028 91,200

H2T-A-1052
H2ercules 
 Network  
South-West

Open Grid 
Europe GmbH, 
GRTgaz 
Deutschland 
GmbH

Transmission 
France 
(FR Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 192,000

H2T-A-1052
H2ercules 
 Network  
South-West

Open Grid 
Europe GmbH, 
GRTgaz 
Deutschland 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2029 192,000

H2T-A-1096 RHYn Interco terranets bw 
GmbH

Transmission 
France 
(FR Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2T-N-1122
Nordic-Baltic 
Hydrogen Corri-
dor – EE section

Elering AS

Transmission 
Finland 
(FI Hydrogen 
South) 

Transmission 
Estonia 
(EE Hydrogen) 

2029 200,000

H2T-N-1122
Nordic-Baltic 
Hydrogen Corri-
dor – EE section

Elering AS
Transmission 
Estonia 
(EE Hydrogen) 

Transmission 
Finland 
(FI Hydrogen 
South) 

2029 100,000

H2T-N-1122
Nordic-Baltic 
Hydrogen Corri-
dor – EE section

Elering AS
Transmission 
Latvia 
(LV Hydrogen) 

Transmission 
Estonia 
(EE Hydrogen) 

2029 100,000

H2T-N-1122
Nordic-Baltic 
Hydrogen Corri-
dor – EE section

Elering AS
Transmission 
Estonia 
(EE Hydrogen) 

Transmission 
Latvia 
(LV Hydrogen) 

2029 200,000

H2T-A-1136

Nordic Hydro-
gen Route – 
Bothnian Bay – 
Finnish section 
– Pipeline

Gasgrid Finland 
Oy

Transmission 
Sweden 
(SE Hydrogen) 

Transmission 
Finland 
(FI Hydrogen 
North) 

2029 162,000

H2T-A-1136

Nordic Hydro-
gen Route – 
Bothnian Bay – 
Finnish section 
– Pipeline

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
North) 

Transmission 
Sweden 
(SE Hydrogen) 

2029 162,000

H2T-A-1137

Central Europe-
an Hydrogen 
Corridor (UKR 
part)

LLC Gas TSO of 
Ukraine

Transmission 
Ukraine 
(UA Hydrogen) 

Transmission 
Slovakia 
(SK Hydrogen) 
(SK East) 

2029 144,000

H2T-A-1144
Nordic-Baltic 
Hydrogen Corri-
dor – PL section

GAZ-SYSTEM 
S.A.

Transmission 
Lithuania 
(LTHydrogen) 

Transmission 
Poland (PL 
Hydrogen nordic 
baltic corridor) 

2029 200,000

H2T-A-1144
Nordic-Baltic 
Hydrogen Corri-
dor – PL section

GAZ-SYSTEM 
S.A.

Transmission 
Lithuania 
(LT Hydrogen) 

Transmission 
Poland (PL 
Hydrogen nordic 
baltic corridor) 

2029 100,000
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H2T-A-1144
Nordic-Baltic 
Hydrogen Corri-
dor – PL section

GAZ-SYSTEM 
S.A.

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Poland (PL 
Hydrogen nordic 
baltic corridor) 

2029 100,000

H2T-A-1144
Nordic-Baltic 
Hydrogen Corri-
dor – PL section

GAZ-SYSTEM 
S.A.

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

Transmission 
Germany 
(DE Hydrogen) 

2029 200,000

H2T-A-1149
Spanish 
 Hydrogen Back-
bone 2030

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
France 
(FR Hydrogen 
South) 

Transmission 
Spain 
(ES Hydrogen) 

2029 216,000

H2T-A-1149
Spanish 
 Hydrogen Back-
bone 2030

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Spain 
(ES Hydrogen) 

Transmission 
France (FR 
Hydrogen South) 

2029 216,000

H2T-A-1149
Spanish 
 Hydrogen Back-
bone 2030

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Portugal 
(PT Hydrogen) 

Transmission 
Spain 
(ES Hydrogen) 

2029 81,000

H2T-A-1149
Spanish 
 Hydrogen Back-
bone 2030

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Spain 
(ES Hydrogen) 

Transmission 
Portugal 
(PT Hydrogen) 

2029 81,000

H2T-N-1151 H2Med-BarMar

Enagás 
Infraestructuras 
de Hidrógeno/
Terega/GRTgaz/
Open Grid 
Europe

Transmission 
Spain 
(ES Hydrogen) 

Transmission 
France 
(FR Hydrogen 
South) 

2029 216,000

H2T-N-1151 H2Med-BarMar

Enagás 
Infraestructuras 
de Hidrógeno/
Terega/GRTgaz/
Open Grid 
Europe

Transmission 
France 
(FR Hydrogen 
South) 

Transmission 
Spain 
(ES Hydrogen) 

2029 216,000

H2T-A-1156 H2Med/CelZa REN – 
Gasodutos, S.A.

Transmission 
Spain 
(ESHydrogen) 

Transmission 
Portugal 
(PT Hydrogen) 

2029 81,000

H2T-A-1156 H2Med/CelZa REN – 
Gasodutos, S.A.

Transmission 
Portugal 
(PT Hydrogen) 

Transmission 
Spain 
(ES Hydrogen) 

2029 81,000

H2T-A-1171

Nordic Hydro-
gen Route – 
Bothnian Bay- 
Swedish section 
– Pipeline

Nordion Energi 
AB

Transmission 
Finland 
(FI Hydrogen 
North) 

Transmission 
Sweden 
(SE Hydrogen) 

2029 162,000

H2T-A-1171

Nordic Hydro-
gen Route – 
Bothnian Bay- 
Swedish section 
– Pipeline

Nordion Energi 
AB

Transmission 
Sweden 
(SE Hydrogen) 

Transmission 
Finland 
(FI Hydrogen 
North) 

2029 162,000

H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Italy (PSV) 
(IB IT h2) 

2029 168,000

H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) (IB IT 
h2) 

Transmission 
Austria 
(AT Hydrogen) 

2029 168,000
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H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Switzerland 
(CH Hydrogen) 

Transmission 
Italy (PSV) (IB 
IT h2) 

2029 88,000

H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) (IB IT 
h2) 

Transmission 
Switzerland 
(CH Hydrogen) 

2029 88,000

H2T-A-1205
Italian H2 
 Backbone 

Snam Rete Gas 
S.p.A.

Transmission 
Italy 
(IT Hydrogen) 

Transmission 
Italy (PSV) (IB 
IT h2) 

2029 200,000

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Denmark 
(DK Hydrogen) 

2028 103,200

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Transmission 
Denmark 
(DK Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 103,200

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Transmission 
Denmark 
(Ellund) 

Transmission 
Denmark 

2028 –71,000

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Transmission 
Denmark 

Transmission 
Denmark (Ellund) 

2028 –71,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid
Transmission 
Latvia 
(LV Hydrogen) 

Transmission 
Lithuania 
(LT Hydrogen) 

2029 200,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid
Transmission 
Lithuania 
(LT Hydrogen) 

Transmission 
Latvia 
(LV Hydrogen) 

2029 100,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

Transmission 
Lithuania 
(LT Hydrogen) 

2029 100,000

H2T-N-1239
Nordic-Baltic 
Hydrogen Corri-
dor – LT section

AB Amber Grid
Transmission 
Lithuania 
(LT Hydrogen) 

Transmission 
Poland (PL 
Hydrogen nordic 
baltic corridor) 

2029 200,000

H2T-A-1264
Slovak Hydro-
gen Backbone

eustream,a.s.
Transmission 
Czech Republic 
(VOB) 

Transmission 
Slovakia 

2029 –218,400

H2T-A-1264
Slovak Hydro-
gen Backbone

eustream,a.s.
Transmission 
Slovakia 

Transmission 
Czech Republic 
(VOB) 

2029 –265,200

H2T-A-1264
Slovak Hydro-
gen Backbone

eustream,a.s.
Transmission 
Slovakia 

Transmission 
Austria (CEGH) 

2029 –104,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.
Transmission 
Austria 
(AT Hydrogen) 

Transmission 
Slovakia (SK 
Hydrogen) 
(SK West) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

Transmission 
Austria 
(AT Hydrogen) 

2029 144,000
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H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.
Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Slovakia (SK 
Hydrogen) 
(SK West) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK West) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.
Transmission 
Ukraine 
(UA Hydrogen) 

Transmission 
Slovakia (SK 
Hydrogen) 
(SK East) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK East) 

Transmission 
Ukraine 
(UA Hydrogen) 

2029 144,000

H2T-A-1280
Nordic-Baltic 
Hydrogen Corri-
dor – LV section

Conexus Baltic 
Grid, JSC

Transmission 
Lithuania 
(LT Hydrogen) 

Transmission 
Latvia 
(LV Hydrogen) 

2029 100,000

H2T-A-1280
Nordic-Baltic 
Hydrogen Corri-
dor – LV section

Conexus Baltic 
Grid, JSC

Transmission 
Latvia 
(LV Hydrogen) 

Transmission 
Lithuania 
(LT Hydrogen) 

2029 200,000

H2T-A-1280
Nordic-Baltic 
Hydrogen Corri-
dor – LV section

Conexus Baltic 
Grid, JSC

Transmission 
Estonia 
(EE Hydrogen) 

Transmission 
Latvia 
(LV Hydrogen) 

2029 200,000

H2T-A-1280
Nordic-Baltic 
Hydrogen Corri-
dor – LV section

Conexus Baltic 
Grid, JSC

Transmission 
Latvia 
(LV Hydrogen) 

Transmission 
Estonia 
(EE Hydrogen) 

2029 100,000

H2T-N-1310

Nordic-Baltic 
Hydrogen 
 Corridor – 
DE section

ONTRAS 
Gastransport 
GmbH

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

Transmission 
Germany 
(DE Hydrogen) 

2029 200,000

H2T-N-1310

Nordic-Baltic 
Hydrogen 
 Corridor – 
DE section

ONTRAS 
Gastransport 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Poland (PL 
Hydrogen nordic 
baltic corridor) 

2029 100,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2028 91,200

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 91,200

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
France 
(FR Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2030 36,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2030 36,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Luxemburg 
(LU Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2035 58,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Luxemburg 
(LU Hydrogen) 

2035 58,000
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H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2026 36,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Belgium 
(BE Hydrogen) 

2030 84,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2026 36,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2030 84,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
Belgium 
(BE Hydrogen 
Mons) 

Transmission 
France 
(FR Hydrogen 
Valenciennes) 

2028 24,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
France 
(FR Hydrogen 
Valenciennes) 

Transmission 
Belgium 
(BE Hydrogen 
Mons) 

2028 24,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
France 
(FR Hydrogen 
North) 

Transmission 
Belgium 
(BE Hydrogen) 

2034 48,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Transmission 
Belgium 
(BE Hydrogen) 

Transmission 
France 
(FR Hydrogen 
North) 

2034 48,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
France (PEG 
North) 
(Dunkerque) 

Transmission 
Belgium 
(H-Zone) 
(Zeebrugge 
Beach) 

2034 –271,200

H2T-N-1324
H2Med-CelZa 
(Enagás)

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Portugal 
(PT Hydrogen) 

Transmission 
Spain 
(ES Hydrogen) 

2029 81,000

H2T-N-1324
H2Med-CelZa 
(Enagás)

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Spain 
(ES Hydrogen) 

Transmission 
Portugal 
(PT Hydrogen) 

2029 81,000

H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Sweden 
(SE Hydrogen) 

Transmission 
Finland (FI 
Hydrogen Aland) 

2029 504,000

H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Sweden 
(SE Hydrogen) 

2029 504,000

H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Germany 
(DE Hydrogen) 

2029 504,000
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H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Poland 
(PL Hydrogen 
North) 

2031 504,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
France 

Transmission 
France (NS2) 

2029 –310,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
France (NS2) 

Transmission 
France 

2029 –310,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz

Transmission 
France 
(FR Hydrogen 
South) 

Transmission 
France 
(FR Hydrogen) 

2029 192,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
France (FR 
Hydrogen South) 

2029 192,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz

Transmission 
France 
(FR Hydrogen 
Valenciennes) 

Transmission 
France 
(FR Hydrogen) 

2028 24,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
France (FR 
Hydrogen 
Valenciennes) 

2028 24,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz

Transmission 
France 
(FR Hydrogen 
North) 

Transmission 
France 
(FR Hydrogen) 

2034 0,000

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Transmission 
France (FR 
Hydrogen North) 

2034 0,000

H2T-A-1144

Nordic-Baltic 
Hydrogen 
 Corridor – 
PL section

GAZ-SYSTEM 
S.A.

Transmission 
Poland 
(PL Hydrogen 
South) 

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

2039 50,000

H2T-A-1144

Nordic-Baltic 
Hydrogen 
 Corridor – 
PL section

GAZ-SYSTEM 
S.A.

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

Transmission 
Poland (PL 
Hydrogen North) 

2029 100,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen 
East Zone 1) 

Transmission 
Slovakia (SK 
Hydrogen East) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen 
East) 

Transmission 
Slovakia (SK 
Hydrogen East 
Zone 1) 

2029 144,000
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H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen 
West Zone 1) 

Transmission 
Slovakia (SK 
Hydrogen West) 

2029 144,000

H2T-A-1264
Slovak 
 Hydrogen 
 Backbone

eustream,a.s.

Transmission 
Slovakia 
(SK Hydrogen 
West) 

Transmission 
Slovakia (SK 
Hydrogen West 
Zone 1) 

2029 144,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen

Transmission 
Belgium 
(H-Zone) 
(Zeebrugge 
Beach) 

Transmission 
Belgium 
(H-Zone) 

2032 –120,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2028 14,000

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 29,100

H2T-F-468
National H2 
Backbone

N.V. Nederlandse 
Gasunie

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2035 86,300

H2L-A-664
Antwerp NH3 
Import Terminal

Fluxys
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2029 16,200

H2L-A-754 ACE Terminal
N.V. 
NEDERLANDSE 
GASUNIE

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2027 47,700

H2L-N-820
Dunkerque New 
Molecules 
 development

Fluxys
Liquid Hydrogen 
France (PEG 
North) 

Transmission 
France (FR 
Hydrogen North) 

2034 48,000

H2L-N-968

Green Wilhelms-
haven Terminal/
Storage/ 
Cracker

Uniper Hydrogen 
GmbH

Liquid Hydrogen 
Germany 

Transmission 
Germany 
(DE Hydrogen) 

2029 31,200

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Liquid Hydrogen 
Germany 

Transmission 
Germany 
(DE Hydrogen) 

2030 23,500

H2T-A-1035
Franco-Belgian 
H2 corridor

GRTgaz
Liquid Hydrogen 
France (PEG 
North) 

Transmission 
France (FR 
Hydrogen North) 

2034 48,000

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

Liquid Hydrogen 
Germany 

Transmission 
Germany 
(DE Hydrogen) 

2027 209,000

H2L-N-1099
Ammonia Im-
port Temrminal 
Brunsbüttel 

RWE Supply & 
Trading GmbH

Liquid Hydrogen 
Germany 

Transmission 
Germany 
(DE Hydrogen) 

2030 23,500

H2L-N-1100
Amplifhy 
 Antwerp

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2028 14,000

H2L-N-1100
Amplifhy 
 Antwerp

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2029 29,100
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H2L-N-1100
Amplifhy 
 Antwerp

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2035 86,300

H2L-N-1127
Amplifhy 
 Rotterdam

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2028 14,000

H2L-N-1127
Amplifhy 
 Rotterdam

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 29,100

H2L-N-1127
Amplifhy 
 Rotterdam

VTTI Terminal 
Support Services 
(“VTTI”)

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2035 86,300

H2L-A-1159
bp Wilhelms-
haven Green 
 Hydrogen Hub

BP Europa SE
Liquid Hydrogen 
Germany (DE Hy 
BP) 

Transmission 
Germany (DE 
Hydrogen BP) 

2028 13,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2029 16,200

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2028 15,000

H2T-A-1311
Belgian 
 Hydrogen 
 Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2028 14,000

H2T-A-1311
Belgian Hydro-
gen Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2029 29,100

H2T-A-1311
Belgian Hydro-
gen Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2035 86,300

H2T-A-1311
Belgian Hydro-
gen Backbone

Fluxys Hydrogen
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2032 48,000

H2L-N-1325
Zeebrugge New 
Molecules de-
velopment

Fluxys
Liquid Hydrogen 
Belgium () 

Transmission 
Belgium 
(BE Hydrogen) 

2032 48,000

H2S-A-508
H2 storage 
North-1

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Spain 
(ES Hydrogen) 

Storage Spain 
(ES Hydrogen) 

2029 41,000

H2S-A-508
H2 storage 
North-1

Enagás 
Infraestructuras 
de Hidrógeno

Storage Spain 
(ES Hydrogen) 

Transmission 
Spain 
(ES Hydrogen) 

2029 41,000

H2S-A-565 GeoH2 Géométhane

Transmission 
France 
(FR Hydrogen 
South) 

Storage France 
(FR 
Hydrogen South) 

2029 10,000

H2S-A-565 GeoH2 Géométhane
Storage France 
(FR Hydrogen 
South) 

Transmission 
France (FR 
Hydrogen South) 

2029 10,000

H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – Ger-
many connec-
tion

GRTgaz
Storage France 
(FR Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2030 12,000
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H2T-N-569

HY-FEN – H2 
Corridor Spain 
– France – 
 Germany 
 connection

GRTgaz
Transmission 
France 
(FR Hydrogen) 

Storage France 
(FR Hydrogen) 

2030 12,000

H2S-A-767
RWE H2 Storage 
expansion Gro-
nau-Epe

RWE Gas Storage 
West GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2028 10,200

H2S-A-767
RWE H2 Storage 
expansion Gro-
nau-Epe

RWE Gas Storage 
West GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 10,200

H2S-N-934
SaltHy 
 Harsefeld

Storengy 
Deutschland 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2030 17,000

H2S-N-934
SaltHy 
 Harsefeld

Storengy 
Deutschland 
GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2030 17,000

H2T-A-969 RHYn GRTgaz
Storage France 
(FR Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2033 10,000

H2T-A-969 RHYn GRTgaz
Transmission 
France 
(FR Hydrogen) 

Storage France 
(FR Hydrogen) 

2033 10,000

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2030 16,800

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2033 24,000

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2035 24,000

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2030 16,800

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2033 24,000

H2T-A-1001

Danish-German 
Hydrogen Net-
work; German 
Part – HyPer-
Link Phase III

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2035 24,000

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 57,000
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Code Project Name Promoter From System To System Comm. Year Capacity 
(GWh/d)*

H2T-A-1037
H2ercules 
 Network North

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2027 56,400

H2S-A-1152
H2 storage 
North-2

Enagás 
Infraestructuras 
de Hidrógeno

Transmission 
Spain 
(ES Hydrogen) 

Storage Spain 
(ES Hydrogen) 

2029 21,000

H2S-A-1152
H2 storage 
North-2

Enagás 
Infraestructuras 
de Hidrógeno

Storage Spain 
(ES Hydrogen) 

Transmission 
Spain 
(ES Hydrogen) 

2029 21,000

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Storage Denmark 
(DK Hydrogen) 

Transmission 
Denmark 
(DK Hydrogen) 

2028 103,200

H2T-A-1236

DK Hydrogen 
Pipeline, West 
DK Hydrogen 
System

Energinet
Transmission 
Denmark 
(DK Hydrogen) 

Storage Denmark 
(DK Hydrogen) 

2028 103,200

H2S-A-1238
DK Hydrogen 
Storage

Energinet
Storage Denmark 
(DK Hydrogen) 

Transmission 
Denmark 
(DK Hydrogen) 

2027 9,500

H2S-A-1238
DK Hydrogen 
Storage

Energinet
Transmission 
Denmark 
(DK Hydrogen) 

Storage Denmark 
(DK Hydrogen) 

2027 3,160

H2S-A-1279
Hystock  
Opslag H2

N.V.Nederlandse 
Gasunie

Storage 
Netherlands 
(NL Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2028 3,300

H2S-A-1279
Hystock  
Opslag H2

N.V.Nederlandse 
Gasunie

Storage 
Netherlands 
(NL Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2034 9,900

H2S-A-1279
Hystock  
Opslag H2

N.V.Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Storage 
Netherlands 
(NL Hydrogen) 

2028 3,300

H2S-A-1279
Hystock  
Opslag H2

N.V.Nederlandse 
Gasunie

Transmission 
Netherlands 
(NL Hydrogen) 

Storage 
Netherlands 
(NL Hydrogen) 

2034 9,900

H2T-A-978
Portuguese 
 Hydrogen 
 Backbone

REN – 
Gasodutos, S.A.

Transmission 
Portugal 
(PT Hydrogen) 

Transmission 
Portugal 
(PT Hydrogen) 

2029 81,000

H2T-A-978
Portuguese 
 Hydrogen 
 Backbone

REN – 
Gasodutos, S.A.

Transmission 
Portugal 
(PT Hydrogen) 

Transmission 
Portugal 
(PT Hydrogen) 

2029 81,000

H2T-A-788
H2 transmission 
system in Bul-
garia

Bulgartransgaz 
EAD

Transmission 
Greece 
(GR Hydrogen) 

Transmission 
Bulgaria 
(BG Hydrogen) 

2029 80,000

H2T-A-788
H2 transmission 
system in Bul-
garia

Bulgartransgaz 
EAD

Transmission 
Bulgaria 
(BG Hydrogen) 

Transmission 
Greece 
(GR Hydrogen) 

2029 80,000

H2T-N-970

Internal hydro-
gen infrastruc-
ture in Greece 
towards the 
Bulgarian 
 border

DESFA S.A.
Transmission 
Bulgaria 
(BG Hydrogen) 

Transmission 
Greece 
(GR Hydrogen) 

2029 80,000
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Code Project Name Promoter From System To System Comm. Year Capacity 
(GWh/d)*

H2T-N-970

Internal hydro-
gen infrastruc-
ture in Greece 
towards the 
Bulgarian 
 border

DESFA S.A.
Transmission 
Greece 
(GR Hydrogen) 

Transmission 
Bulgaria 
(BG Hydrogen) 

2029 80,000

H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen 
Aland) 

Transmission 
Finland 
(FI Hydrogen) 

2029 504,000

H2T-N-1355

Baltic Sea Hy-
drogen Collec-
tor – Offshore 
Pipeline [BHC] 
– Finland

Gasgrid Finland 
Oy

Transmission 
Finland 
(FI Hydrogen) 

Transmission 
Finland (FI 
Hydrogen Aland) 

2029 504,000

Picture courtesy of GASSCO
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ADDITIONAL ADVANCED HYDROGEN PROJECTS 
(WITHOUT PCI/PMI STATUS49):

Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2T-A-418
Connection  
Fiume Treste 
Livello F

Italy
Snam Rete Gas 
Spa

Advanced 2029 2029

H2T-A-555
Apulia H2 
 Backbone

Italy Snam S.p.A. Advanced 2027 2027

H2T-A-0
OGE H2ercules 
Central 

Germany
Open Grid 
Europe GmbH

Advanced 2025 2030

H2S-A-818
RWE H2 Storage 
Xanten 

Germany
RWE Gas Storage 
West GmbH

Advanced 2029 2029

H2T-A-876
IP Elten/Zeve-
naar – Cologne

Germany
Thyssengas 
GmbH

Advanced 2029 2029

H2T-A-917
Emsbüren – 
Leverkusen

Germany
Thyssengas 
GmbH

Advanced 2027 2027

H2T-A-933
Hyperlink 4-5 
Wilhelmshaven 
– Emsbüren

Germany

Gasunie 
Deutschland 
Transport 
Services GmbH 

Advanced 2027 2032

H2T-A-1075
H2ercules 
 Network North-
West

Germany
Open Grid 
Europe GmbH

Advanced 2029 2029

H2S-A-1244
UST Hydrogen 
Storage 
 Krummhörn

Germany
Uniper Energy 
Storage GmbH

Advanced 2029 2029

H2T-A-1250 NWH2 Germany
Nord-West 
Oelleitung GmbH 
(NWO)

Advanced 2027 2027

H2S-A-1284
RWE H2 Storage 
Gronau-Epe

Germany
RWE Gas Storage 
West GmbH

Advanced 2026 2026

H2S-A-1287
RWE H2  Storage 
Gronau-Epe – 
2nd expansion

Germany
RWE Gas Storage 
West GmbH

Advanced 2028 2028

H2T-A-1055
H2ercules 
 Network 
 South-East

Germany

Open Grid 
Europe GmbH; 
GRTgaz 
Deutschland 
GmbH

Advanced 2029 2029

H2S-F-1304 HYPSTER France STORENGY FID 2025 2025

H2T-A-444
HySoW 
 Mediterranean 

France Teréga Advanced 2029 2049

H2T-A-909
Connexion 
 HY-FEN-GeoH2

France GRTgaz Advanced 2029 2029

H2T-A-1291 Hynframed France GRTgaz Advanced 2029 2029

H2T-A-1327 HySoW Atlantic France Teréga Advanced 2029 2041

49 More details on Advanced hydrogen projects can be found in the TYNDP 2024 Annex A – List of projects

https://www.entsog.eu/sites/default/files/2024-07/TYNDP%202024%20Annex%20A%20-%20List%20of%20projects.xlsx
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2S-A-1352

HySoW storage 
(Hydrogen 
South West 
 corridor of 
France storage)

France
Teréga 
(TSO+SSO 
company)

Advanced 2029 2029

H2T-A-1206
HU/SK hydro-
gen corridor 

Hungary FGSZ Ltd. Advanced 2029 2029

H2S-F-887 HYDRA Germany
STORAG Etzel 
GmbH

FID 2026 2026

H2T-A-666 H2Coastlink Germany
Gastransport 
Nord GmbH

Advanced 2027 2032

H2S-A-802
RWE H2 Storage 
Staßfurt

Germany
RWE Gas Storage 
West GmbH

Advanced 2028 2028

H2T-A-66

Interconnection 
Croatia-Bosnia 
and  Herzegovina 
(Slobodnica- 
Bosanski Brod)

Croatia Plinacro Ltd Advanced 2027 2027

H2T-A-224
Northern Inter-
connection 
BiH/CRO 

Bosnia 
Herzegovina

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Advanced 2028 2028

H2T-A-302

Interconnection 
Croatia-Bosnia 
and  Herzegovina 
(South)

Croatia Plinacro Ltd Advanced 2026 2026

H2T-A-851
Southern Inter-
connection 
BiH/CRO

Bosnia 
Herzegovina

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Advanced 2027 2027

H2T-A-303

Interconnection 
Croatia-Bosnia 
and  Herzegovina 
(west)

Croatia Plinacro Ltd Advanced 2028 2028

H2T-A-910
Western Inter-
connection 
BiH/CRO

Bosnia 
Herzegovina

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Advanced 2029 2029

H2T-A-70

Interconnection 
Croatia/Serbia 
(Slobodnica- 
Sotin-Bačko 
Novo Selo)

Croatia Plinacro Ltd Advanced 2027 2030

H2T-A-68
Ionian Adriatic 
Pipeline

Croatia Plinacro Ltd Advanced 2029 2029

H2T-A-835
SK-HU H2 
 corridor

Slovakia eustream, a.s. Advanced 2029 2029

H2T-A-1065
UAHU hydrogen 
corridor

Hungary FGSZ Ltd. Advanced 2029 2029

H2S-A-749
EWE Hydrogen 
Storage Huntorf

Germany
EWE 
GASSPEICHER

Advanced 2029 2029
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

H2S-A-839
EWE Hydrogen 
Storage 
Huntorf_IPCEI

Germany
EWE 
GASSPEICHER

Advanced 2027 2027

H2S-A-761
EWE Hydrogen 
Storage 
Jemgum

Germany
EWE 
GASSPEICHER

Advanced 2029 2029

H2T-A-779
Pomeranian 
Green Hydrogen 
Cluster

Poland
GAZ-SYSTEM 
S.A.

Advanced 2029 2029

H2T-A-1000 Hyperlink Germany

Gasunie 
Deutschland 
Transport 
Services GmbH

Advanced 2027 2032

H2T-A-542 HyBRIDS Italy SGI S.p.A. Advanced 2025 2029

H2L-A-665 Eemshaven H2 Netherlands
N.V. 
NEDERLANDSE 
GASUNIE

Advanced 2029 2030

H2S-A-805

Project Hydro-
gen Infrastruc-
ture Storage 
and Distribution 
(HENRI)

Slovakia
NAFTA a.s. (joint 
stock company)

Advanced 2027 2027

H2T-A-821

Hydrogen 
 Highway – 
Northern 
 Section

Poland
GAZ-SYSTEM 
S.A.

Advanced 2029 2039

H2T-A-1014

Giurgiu Nădlac 
hydrogen 
 corridor with 
new H2 inter-
connector

Romania
SNTGN Transgaz 
SA

Advanced 2029 2029

H2T-A-1015

New Hydrogen 
pipeline from 
Black Sea area 
to Podișor 

Romania
SNTGN Transgaz 
SA

Advanced 2029 2029

H2L-A-1041
Ammonia 
 terminal in 
Gdansk

Poland
GAZ-SYSTEM 
S.A.

Advanced 2029 2029

H2T-A-1091

Connection of 
DESFA's trans-
mission system 
with East Med 
pipeline

Greece DESFA S.A. Advanced 2027 2036

H2T-A-1092

Metering and 
Regulating 
 Station at UHS 
South Kavala

Greece DESFA S.A. Advanced 2029 2029

H2T-A-1259
HU/RO hydro-
gen corridor 

Hungary FGSZ Ltd. Advanced 2029 2029
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CAPACITY INCREMENTS RELATED TO ADDITIONAL 
 ADVANCED HYDROGEN PROJECTS (NON PCI/PMI): 

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-555
Apulia H2 
 Backbone

Snam S.p.A.

NP Send-out 
Italy 
(IT Hydrogen 
Transport) 

Transmission 
Italy 
(IT Hydrogen) 

2027 8,600

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2027 4,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2032 6,000

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2027 1,400

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2028 4,300

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

NP Send-out 
Germany 
(DE Hydrogen 
Transport) 

Transmission 
Germany 
(DE Hydrogen) 

2029 4,300

H2T-A-1327 HySoW Atlantic Teréga

NP Send-out 
France 
(FR Hydrogen 
South West 
Transport) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 23,000

H2T-A-66

Interconnection 
Croatia-Bosnia 
and  Herzegovina 
(Slobodni-
ca-Bosanski 
Brod)

Plinacro Ltd

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2027 139,000

H2T-A-66

Interconnection 
Croatia-Bosnia 
and Herzegovi-
na (Slobodni-
ca-Bosanski 
Brod)

Plinacro Ltd
Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2027 139,000

H2T-A-68
Ionian Adriatic 
Pipeline

Plinacro Ltd
Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Albania 
(AL Hydrogen) 

2029 40,500

H2T-A-70

Interconnection 
Croatia/Serbia 
(Slobodnica- 
Sotin-Bačko 
Novo Selo)

Plinacro Ltd
Transmission 
Serbia 
(RS Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2027 32,000

H2T-A-70

Interconnection 
Croatia/Serbia 
(Slobodnica- 
Sotin-Bačko 
Novo Selo)

Plinacro Ltd
Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Serbia 
(RS Hydrogen) 

2027 27,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-224
Northern 
 Interconnection 
BiH/CRO 

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2028 40,000

H2T-A-224
Northern 
 Interconnection 
BiH/CRO 

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2028 40,000

H2T-A-302

Interconnection 
Croatia-Bosnia 
and Herzegovi-
na (South)

Plinacro Ltd

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2026 40,000

H2T-A-302

Interconnection 
Croatia-Bosnia 
and Herzegovi-
na (South)

Plinacro Ltd
Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2026 40,000

H2T-A-303

Interconnection 
Croatia-Bosnia 
and Herzegovi-
na (west)

Plinacro Ltd

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2028 35,000

H2T-A-303

Interconnection 
Croatia-Bosnia 
and Herzegovi-
na (west)

Plinacro Ltd
Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2028 35,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 60,000

H2T-A-779
Pomeranian 
Green Hydrogen 
Cluster

GAZ-SYSTEM 
S.A.

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Poland 
(PL Hydrogen 
North) 

2029 19,200

H2T-A-779
Pomeranian 
Green Hydrogen 
Cluster

GAZ-SYSTEM 
S.A.

Transmission 
Poland 
(PL Hydrogen 
North) 

Transmission 
Germany 
(DE Hydrogen) 

2029 19,200

H2T-A-835
SK-HU H2 
 corridor

eustream, a.s.
Transmission 
Hungary 
(HU Hydrogen) 

Transmission 
Slovakia 
(SK Hydrogen) 
(SK Center) 

2029 100,000

H2T-A-835
SK-HU H2 
 corridor

eustream, a.s.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK Center) 

Transmission 
Hungary 
(HU Hydrogen) 

2029 100,000

H2T-A-851
Southern 
 Interconnection 
BiH/CRO

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2027 40,000

H2T-A-851
Southern 
 Interconnection 
BiH/CRO

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2027 40,000

H2T-A-876
IP Elten/ 
Zevenaar – 
 Cologne

Thyssengas 
GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 76,800

H2T-A-910
Western 
 Interconnection 
BiH/CRO

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Croatia 
(HR Hydrogen) 

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

2029 35,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-910
Western 
 Interconnection 
BiH/CRO

Gas Production 
and Transport 
Company BH-
GAS Sarajevo

Transmission 
Bosnia 
Herzegovina 
(BA Hydrogen) 

Transmission 
Croatia 
(HR Hydrogen) 

2029 35,000

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

Transmission 
Norway (Fork NO 
h2) 

Transmission 
Germany 
(DE Hydrogen) 

2027 153,600

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 96,000

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2027 96,000

H2T-A-1055
H2ercules 
 Network South-
East

Open Grid 
Europe GmbH; 
GRTgaz 
Deutschland 
GmbH

Transmission 
Czechia 
(CZ Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 144,000

H2T-A-1055
H2ercules 
 Network South-
East

Open Grid 
Europe GmbH; 
GRTgaz 
Deutschland 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Czechia 
(CZ Hydrogen) 

2029 144,000

H2T-A-1065
UAHU hydrogen 
corridor

FGSZ Ltd.
Transmission 
Ukraine 
(UA Hydrogen) 

Transmission 
Hungary 
(HU Hydrogen) 

2029 100,000

H2T-A-1065
UAHU hydrogen 
corridor

FGSZ Ltd.
Transmission 
Hungary 
(HU Hydrogen) 

Transmission 
Ukraine 
(UA Hydrogen) 

2029 25,000

H2T-A-1075
H2ercules 
 Network North-
West

Open Grid 
Europe GmbH

Transmission 
Netherlands 
(NL Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 76,800

H2T-A-1075
H2ercules 
 Network North-
West

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 76,800

H2T-A-1091

Connection of 
DESFA's trans-
mission system 
with East Med 
pipeline

DESFA S.A.
Transmission 
East Med Greece 

Transmission 
Greece 

2027 90,000

H2T-A-1206
HU/SK 
 hydrogen 
 corridor 

FGSZ Ltd.

Transmission 
Slovakia 
(SK Hydrogen) 
(SK Center) 

Transmission 
Hungary 
(HU Hydrogen) 

2029 100,000

H2T-A-1206
HU/SK 
 hydrogen 
 corridor 

FGSZ Ltd.
Transmission 
Hungary 
(HU Hydrogen) 

Transmission 
Slovakia 
(SK Hydrogen) 
(SK Center) 

2029 100,000

H2T-A-444
HySoW 
 Mediterranean 

Teréga

Transmission 
France 
(FR Hydrogen 
South) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 44,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-444
HySoW 
 Mediterranean 

Teréga

Transmission 
France 
(FR Hydrogen 
South West) 

Transmission 
France 
(FR Hydrogen 
South) 

2029 44,000

H2T-A-821

Hydrogen 
 Highway – 
Northern 
 Section

GAZ-SYSTEM 
S.A.

Transmission 
Poland 
(PL Hydrogen 
nordic baltic 
corridor) 

Transmission 
Poland 
(PL Hydrogen 
North) 

2029 50,000

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen 
Barseel) 

Transmission 
Germany 
(DE Hydrogen) 

2027 43,000

H2T-A-1250 NWH2
Nord-West 
Oelleitung GmbH 
(NWO)

Transmission 
Germany 
(DE Hydrogen 
Barseel) 

Transmission 
Germany 
(DE Hydrogen) 

2027 43,000

H2T-A-1327 HySoW Atlantic Teréga
Transmission 
France 
(FR Hydrogen) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 60,000

H2T-A-1327 HySoW Atlantic Teréga

Transmission 
France 
(FR Hydrogen 
South West) 

Transmission 
France 
(FR Hydrogen) 

2029 60,000

H2T-A-444
HySoW Mediter-
ranean 

Teréga
Liquid Hydrogen 
France (FR Hy 
South West) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 18,000

H2L-A-665 Eemshaven H2
N.V. 
NEDERLANDSE 
GASUNIE

Liquid Hydrogen 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 45,500

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

Liquid Hydrogen 
Germany 

Transmission 
Germany 
(DE Hydrogen) 

2029 31,200

H2T-A-933
Hyperlink 4–5 
Wilhelmshaven 
– Emsbüren

Gasunie 
Deutschland 
Transport 
Services GmbH 

Transmission 
Germany 
(DE Hydrogen 
BP) 

Transmission 
Germany 
(DE Hydrogen) 

2029 13,000

H2L-A-1041
Ammonia 
 terminal in 
Gdansk

GAZ-SYSTEM 
S.A.

Liquid Hydrogen 
Poland (PL Hy 
North) 

Transmission 
Poland 
(PL Hydrogen 
North) 

2029 17,700

H2T-A-1250 NWH2
Nord-West 
Oelleitung GmbH 
(NWO)

Transmission 
Germany 
(DE Hydrogen 
BP) 

Transmission 
Germany 
(DE Hydrogen 
Barseel) 

2027 43,000

H2T-A-1327 HySoW Atlantic Teréga
Liquid Hydrogen 
France (FR Hy 
South West) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 15,000

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2025 4,250

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 10,200
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2025 4,250

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2028 10,200

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2025 4,000

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2025 4,000

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 4,000

H2T-A-0
OGE H2ercules 
Central 

Open Grid 
Europe GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 4,000

H2T-A-418
Connection 
 Fiume Treste 
Livello F

Snam Rete Gas 
Spa

Storage Italy 
(IT Hydrogen) 

Transmission 
Italy 
(IT Hydrogen) 

2029 6,000

H2T-A-418
Connection 
 Fiume Treste 
Livello F

Snam Rete Gas 
Spa

Transmission 
Italy 
(IT Hydrogen) 

Storage Italy 
(IT Hydrogen) 

2029 6,000

H2L-A-665 Eemshaven H2
N.V. 
NEDERLANDSE 
GASUNIE

Storage 
Netherlands 
(NL Hydrogen) 

Transmission 
Netherlands 
(NL Hydrogen) 

2029 45,500

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 3,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2027 3,000

H2T-A-666 H2Coastlink Gastransport 
Nord GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 12,000

H2S-A-749
EWE Hydrogen 
Storage Huntorf

EWE 
GASSPEICHER

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 9,000

H2S-A-749
EWE Hydrogen 
Storage Huntorf

EWE 
GASSPEICHER

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 9,000

H2S-A-761
EWE Hydrogen 
Storage 
Jemgum

EWE 
GASSPEICHER

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 12,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2S-A-761
EWE Hydrogen 
Storage 
Jemgum

EWE 
GASSPEICHER

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2S-A-802
RWE H2  Storage 
Staßfurt

RWE Gas Storage 
West GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2028 14,000

H2S-A-802
RWE H2  Storage 
Staßfurt

RWE Gas Storage 
West GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 14,000

H2S-A-818
RWE H2  Storage 
Xanten 

RWE Gas Storage 
West GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 14,000

H2S-A-818
RWE H2  Storage 
Xanten 

RWE Gas Storage 
West GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 14,000

H2S-A-839
EWE Hydrogen 
Storage 
Huntorf_IPCEI

EWE 
GASSPEICHER

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2027 3,000

H2S-A-839
EWE Hydrogen 
Storage 
Huntorf_IPCEI

EWE 
GASSPEICHER

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 3,000

H2T-A-876
IP Elten/ 
Zevenaar – 
 Cologne

Thyssengas 
GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 14,000

H2T-A-876
IP Elten/Zeve-
naar – Cologne

Thyssengas 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 14,000

H2T-A-909
Connexion 
 HY-FEN-GeoH2

GRTgaz
Storage France 
(FR Hydrogen 
South) 

Transmission 
France 
(FR Hydrogen 
South) 

2029 10,000

H2T-A-909
Connexion 
 HY-FEN-GeoH2

GRTgaz

Transmission 
France 
(FR Hydrogen 
South) 

Storage France 
(FR Hydrogen 
South) 

2029 10,000

H2T-A-917
Emsbüren – 
Leverkusen

Thyssengas 
GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2027 6,800

H2T-A-917
Emsbüren – 
Leverkusen

Thyssengas 
GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2027 6,800

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2032 12,000

H2T-A-1000 Hyperlink

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 12,000

H2T-A-1092

Metering and 
Regulating 
 Station at UHS 
South Kavala

DESFA S.A.
Storage Greece 
(GR Hydrogen) 

Transmission 
Greece 
(GR Hydrogen) 

2029 35,000



90  |  Ten-Year Network Development Plan 2024 – Annex D1

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-1092

Metering and 
Regulating 
 Station at UHS 
South Kavala

DESFA S.A.
Transmission 
Greece 
(GR Hydrogen) 

Storage Greece 
(GR Hydrogen) 

2029 35,000

H2S-A-1189

Fiume Treste 
Livello F Under-
ground Hydro-
gen Storage

STOGIT
Transmission 
Italy 
(IT Hydrogen) 

Storage Italy 
(IT Hydrogen) 

2029 0,000

H2S-A-1189

Fiume Treste 
Livello F Under-
ground Hydro-
gen Storage

STOGIT
Storage Italy 
(IT Hydrogen) 

Transmission 
Italy 
(IT Hydrogen) 

2029 0,000

H2S-A-1244
UST Hydrogen 
Storage Krum-
mhörn

Uniper Energy 
Storage GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2029 4,000

H2S-A-1244
UST Hydrogen 
Storage Krum-
mhörn

Uniper Energy 
Storage GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2029 4,000

H2S-A-1284
RWE H2  Storage 
Gronau-Epe

RWE Gas Storage 
West GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2026 4,250

H2S-A-1284
RWE H2  Storage 
Gronau-Epe

RWE Gas Storage 
West GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2026 4,250

H2S-A-1287
RWE H2  Storage 
Gronau-Epe – 
2nd expansion

RWE Gas Storage 
West GmbH

Transmission 
Germany 
(DE Hydrogen) 

Storage Germany 
(DE Hydrogen) 

2028 6,800

H2S-A-1287
RWE H2  Storage 
Gronau-Epe – 
2nd expansion

RWE Gas Storage 
West GmbH

Storage Germany 
(DE Hydrogen) 

Transmission 
Germany 
(DE Hydrogen) 

2028 6,800

H2S-F-1304 HYPSTER STORENGY
Transmission 
France 
(FR Hydrogen) 

Storage France 
(FR Hydrogen) 

2025 2,000

H2S-F-1304 HYPSTER STORENGY
Storage France 
(FR Hydrogen) 

Transmission 
France 
(FR Hydrogen) 

2025 2,000

H2S-A-1352

HySoW storage 
(Hydrogen 
South West 
 corridor of 
France storage)

Teréga 
(TSO+SSO 
company)

Storage France 
(FR Hydrogen 
South West) 

Transmission 
France 
(FR Hydrogen 
South West) 

2029 9,300

H2S-A-1352

HySoW storage 
(Hydrogen 
South West 
 corridor of 
France storage)

Teréga 
(TSO+SSO 
company)

Transmission 
France 
(FR Hydrogen 
South West) 

Storage France 
(FR Hydrogen 
South West) 

2029 9,300

H2T-A-1014

Giurgiu Nădlac 
hydrogen corri-
dor with new H2 
interconnector

SNTGN Transgaz 
SA

Transmission 
Hungary 
(HU Hydrogen) 

Transmission 
Romania 
(RO Hydrogen) 

2029 76,800

H2T-A-1014

Giurgiu Nădlac 
hydrogen corri-
dor with new H2 
interconnector

SNTGN Transgaz 
SA

Transmission 
Romania 
(RO Hydrogen) 

Transmission 
Hungary 
(HU Hydrogen) 

2029 100,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

H2T-A-1014

Giurgiu Nădlac 
hydrogen corri-
dor with new H2 
interconnector

SNTGN Transgaz 
SA

Transmission 
Bulgaria 
(BG Hydrogen) 

Transmission 
Romania 
(RO Hydrogen) 

2029 80,000

H2T-A-1014

Giurgiu Nădlac 
hydrogen corri-
dor with new H2 
interconnector

SNTGN Transgaz 
SA

Transmission 
Romania 
(RO Hydrogen) 

Transmission 
Bulgaria 
(BG Hydrogen) 

2029 80,000

H2T-A-1259
HU/RO 
 hydrogen 
 corridor 

FGSZ Ltd.
Transmission 
Romania 
(RO Hydrogen) 

Transmission 
Hungary 
(HU Hydrogen) 

2029 100,000

H2T-A-1259
HU/RO 
 hydrogen 
 corridor 

FGSZ Ltd.
Transmission 
Hungary 
(HU Hydrogen) 

Transmission 
Romania 
(RO Hydrogen) 

2029 76,800

LIST OF NATURAL GAS PROJECTS INCLUDED IN THE 
LOW INFRASTRUCTURE LEVEL50

Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

TRA-F-496
Increase of Gas 
Transport to the 
Netherlands

Germany

Gasunie 
Deutschland 
Transport 
Service GmbH

FID 2027 2027

TRA-F-873
 Additional 
 import at Oude 
StatenZijl area

Netherlands
Gasunie 
Transport 
Services B.V.

FID 2027 2027

TRA-F-1199
LNG Terminal 
Brunsbuettel – 
Grid Integration 

Germany

Gasunie 
Deutschland 
Transport 
Service GmbH

FID 2024 2024

LNG-F-62

LNG terminal 
in northern 
Greece/Alexan-
droupolis – 
LNG Section

Greece Gastrade S.A. FID 2024 2024

TRA-F-63

LNG terminal 
in northern 
Greece /Alexan-
droupolis – 
Pipeline Section

Greece Gastrade S.A. FID 2024 2024

TRA-F-566
FSRU Ravenna 
Connection

Italy
Snam Rete Gas 
S.p.A.

FID 2024 2024

LNG-F-1142 FSRU Ravenna Italy FSRU Italia FID 2024 2024

TRA-F-1145
Export enhance-
ments phase 1

Italy
Snam Rete Gas 
S.p.A.

FID 2024 2026

50 More details on FID Natural gas projects can be found in the TYNDP 2024 Annex A – List of projects

https://www.entsog.eu/sites/default/files/2024-07/TYNDP%202024%20Annex%20A%20-%20List%20of%20projects.xlsx
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

TRA-F-192
Entry capacity 
expansion GATE 
terminal

Netherlands
Gasunie 
Transport 
Services B.V.

FID 2027 2027

LNG-F-880
Gate 4th tank, 4 
bcma expansion

Netherlands
Gate terminal 
B.V.

FID 2026 2026

TRA-F-1031
Reverse flow at 
IP Cieszyn – 
Polish section

Poland
GAZ-SYSTEM 
S.A.

FID 2024 2024

TRA-F-7

Development 
for new import 
from the South 
(Adriatica Line)

Italy
Snam Rete Gas 
S.p.A.

FID 2026 2027

TRA-F-128
Compressor 
Station Komoti-
ni (former Kipi)

Greece DESFA S.A. FID 2024 2025

UGS-F-138
UGS Chiren 
 Expansion

Bulgaria
Bulgartransgaz 
EAD

FID 2025 2025

UGS-F-260

System 
 Enhancements 
– Stogit – on-
shore gas fields

Italy Stogit S.p.A. FID 2024 2032

LNG-F-272
Upgrade of LNG 
terminal in 
Świnoujście

Poland
GAZ-SYSTEM 
S.A.

FID 2023 2023

UGS-F-311

Bilciuresti daily 
withdrawal 
 capacity 
 increase

Romania

SNGN ROMGAZ 
SA – FILIALA DE 
INMAGAZINARE 
GAZE NATURALE 
DEPOGAZ 
PLOIESTI SRL

FID 2027 2027

TRA-F-329 ZEELINK Germany

Open Grid 
Europe GmbH 
and Thyssengas 
GmbH

FID 2023 2023

TRA-F-362

Development on 
the Romanian 
territory of the 
Southern 
 Transmission 
 Corridor

Romania
SNTGN Transgaz 
SA

FID 2025 2025

UGS-F-374
Enhancement of 
Incukalns UGS

Latvia
Conexus Baltic 
Grid, JSC

FID 2019 2025

UGS-F-398

Ghercesti 
 underground 
gas storage in 
Romania

Romania

SNGN ROMGAZ 
SA – FILIALA DE 
INMAGAZINARE 
GAZE NATURALE 
DEPOGAZ 
PLOIESTI SRL

FID 2028 2028

TRA-F-402
TENP Security 
of Supply

Germany

Fluxys TENP 
GmbH & Open 
Grid Europe 
GmbH

FID 2024 2024

TRA-F-439
Stazione di 
Spinta 
“San Marco”

Italy S.G.I. S.p.A. FID 2022 2022
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

TRA-F-500
L/H Conversion 
Belgium

Belgium Fluxys Belgium FID 2024 2024

TRA-F-505
Lucera – 
San Paolo

Italy
Società Gasdotti 
Italia S.p.A.

FID 2025 2025

TRA-F-967

Pipeline Nea 
Messimvria – 
Evzoni/ Gevgeli-
ja and Metering 
Station

Greece DESFA S.A. FID 2025 2025

TRA-F-971

Booster Com-
pressor Station 
for TAP in Nea 
Messimvria

Greece DESFA S.A. FID 2025 2028

TRA-F-1095
TENP Security 
of Supply plus

Germany

Fluxys TENP 
GmbH & Open 
Grid Europe 
GmbH

FID 2025 2025

TRA-F-1278
Compressor 
station at 
 Ambelia

Greece DESFA S.A. FID 2024 2024
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CAPACITY INCREMENTS RELATED TO FID NATURAL 
GAS PROJECTS (LOW NG INFRASTRUCTURE LEVEL):

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

TRA-F-967

Pipeline Nea 
Messimvria – 
Evzoni/Gevgeli-
ja and Metering 
Station

DESFA S.A.
Transmission 
Greece 

Transmission 
North Macedonia 

2025 28,000

TRA-F-128
Compressor 
Station Komoti-
ni (former Kipi)

DESFA S.A.
Transmission 
Greece 
(Komotini) 

Transmission 
Interconnector 
Greece-Bulgaria 
Bulgaria 

2024 120,000

TRA-F-128

Compressor 
Station 
 Komotini 
 (former Kipi)

DESFA S.A.
Transmission 
Greece 
(Komotini) 

Transmission 
Interconnector 
Greece-Bulgaria 
Bulgaria 

2025 30,000

TRA-F-402
TENP Security 
of Supply

Fluxys TENP 
GmbH & Open 
Grid Europe 
GmbH

Transmission 
Germany (NCG) 

Transmission 
Switzerland 

2024 319,200

TRA-F-496
Increase of Gas 
Transport to the 
Netherlands

Gasunie 
Deutschland 
Transport 
Service GmbH

Transmission 
Germany 
(GASPOOL) 

Transmission 
Netherlands 
(TTF) (fork 
NL DE) 

2027 271,200

TRA-F-873
 Additional 
 import at Oude 
StatenZijl area

Gasunie 
Transport 
Services B.V.

Transmission 
Netherlands 
(TTF) (fork 
NL DE) 

Transmission 
Netherlands 
(TTF) 

2027 271,200

TRA-F-873
 Additional 
 import at Oude 
StatenZijl area

Gasunie 
Transport 
Services B.V.

Transmission 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(TTF) (fork 
NL DE) 

2027 271,200

TRA-F-971

Booster Com-
pressor Station 
for TAP in Nea 
Messimvria

DESFA S.A.
Transmission 
Greece 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2025 5,000

TRA-F-971

Booster Com-
pressor Station 
for TAP in Nea 
Messimvria

DESFA S.A.
Transmission 
Greece 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2028 25,000

TRA-F-1031
Reverse flow at 
IP Cieszyn – 
Polish section

GAZ-SYSTEM 
S.A.

Transmission 
Poland (VTP – 
GAZ-SYSTEM) 

Transmission 
Czech Republic 
(VOB) 

2024 10,800

TRA-F-1095
TENP Security 
of Supply plus

Fluxys TENP 
GmbH & Open 
Grid Europe 
GmbH

Transmission 
Germany (NCG) 

Transmission 
Switzerland 

2025 69,600

TRA-F-1145
Export enhance-
ments phase 1

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) (Italy 
Northern Export 
Fork) 

Transmission 
Austria (CEGH) 

2024 65,000

TRA-F-1145
Export enhance-
ments phase 1

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) (Italy 
Northern Export 
Fork) 

Transmission 
Austria (CEGH) 

2026 174,000
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Code Project Name Promoter From System To System Commissioning 
Year
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TRA-F-1278
Compressor 
station at 
 Ambelia

DESFA S.A.
Transmission 
Trans-Adriatic 
Pipeline Greece 

Transmission 
Greece 

2024 27,400

TRA-F-7

Development 
for new import 
from the South 
(Adriatica Line)

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) 
(Southern 
Projects) 

Transmission 
Italia (PSV) 

2026 55,400

TRA-F-7

Development 
for new import 
from the South 
(Adriatica Line)

Snam Rete Gas 
S.p.A.

Transmission 
Italy (PSV) 
(Southern 
Projects) 

Transmission 
Italia (PSV) 

2027 210,400

TRA-F-7

Development 
for new import 
from the South 
(Adriatica Line)

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 32,500

TRA-F-7

Development 
for new import 
from the South 
(Adriatica Line)

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 98,600

TRA-F-63

LNG terminal 
in northern 
Greece/ Alexan-
droupolis – 
Pipeline  Section

Gastrade S.A.

Transmission 
Greece 
(Alexandropolis 
LNG) 

Transmission 
Greece 
(Komotini) 

2024 150,000

TRA-F-192
Entry capacity 
expansion GATE 
terminal

Gasunie 
Transport 
Services B.V.

LNG Terminals 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(TTF) 

2027 132,000

LNG-F-272
Upgrade of LNG 
terminal in 
Świnoujście

GAZ-SYSTEM 
S.A.

LNG Terminals 
Poland (VTP – 
GAZ-SYSTEM) 

Transmission 
Poland (VTP – 
GAZ-SYSTEM) 

2023 45,000

TRA-F-566
FSRU Ravenna 
Connection

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2024 222,000

LNG-F-880
Gate 4th tank, 
4 bcma 
 expansion

Gate terminal 
B.V.

LNG Terminals 
Netherlands 
(TTF) 

Transmission 
Netherlands 
(TTF) 

2026 117,400

LNG-F-1142 FSRU Ravenna FSRU Italia
LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2024 222,000

TRA-F-1199
LNG Terminal 
Brunsbuettel – 
Grid Integration 

Gasunie 
Deutschland 
Transport 
Service GmbH

LNG Terminals 
Germany 
(GASPOOL) 

Transmission 
Germany 
(GASPOOL) 

2024 97,410

TRA-F-1199
LNG Terminal 
Brunsbuettel – 
Grid Integration 

Gasunie 
Deutschland 
Transport 
Service GmbH

LNG Terminals 
Germany 
(GASPOOL) 

Transmission 
Germany 
(GASPOOL) 

2024 96,930

UGS-F-138
UGS Chiren 
 Expansion

Bulgartransgaz 
EAD

Storage Bulgaria 
(NGTS) (Storage) 

Transmission 
Bulgaria (NGTS) 

2025 48,900

UGS-F-138
UGS Chiren 
 Expansion

Bulgartransgaz 
EAD

Transmission 
Bulgaria (NGTS) 

Storage Bulgaria 
(NGTS) (Storage) 

2025 51,070

UGS-F-260

System En-
hancements – 
Stogit – on-
shore gas fields

Stogit S.p.A.
Storage Italia 
(PSV) 

Transmission 
Italia (PSV) 

2024 10,600



96  |  Ten-Year Network Development Plan 2024 – Annex D1

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

UGS-F-260

System 
 Enhancements 
– Stogit – on-
shore gas fields

Stogit S.p.A.
Storage Italia 
(PSV) 

Transmission 
Italia (PSV) 

2024 10,600

UGS-F-260

System 
 Enhancements 
– Stogit – on-
shore gas fields

Stogit S.p.A.
Storage Italia 
(PSV) 

Transmission 
Italia (PSV) 

2032 153,300

UGS-F-311

Bilciuresti daily 
withdrawal 
 capacity 
 increase

SNGN ROMGAZ 
SA – FILIALA DE 
INMAGAZINARE 
GAZE NATURALE 
DEPOGAZ 
PLOIESTI SRL

Storage Romania 
Transmission 
Romania 

2027 42,000

UGS-F-374
Enhancement of 
Incukalns UGS

Conexus Baltic 
Grid, JSC

Storage Latvia 
Transmission 
Latvia 

2019 84,000

UGS-F-374
Enhancement of 
Incukalns UGS

Conexus Baltic 
Grid, JSC

Transmission 
Latvia 

Storage Latvia 2025 8,500

UGS-F-398

Ghercesti 
 underground 
gas storage in 
 Romania

SNGN ROMGAZ 
SA – FILIALA DE 
INMAGAZINARE 
GAZE NATURALE 
DEPOGAZ 
PLOIESTI SRL

Transmission 
Romania 

Storage Romania 2028 28,000

UGS-F-398

Ghercesti 
 underground 
gas storage in 
Romania

SNGN ROMGAZ 
SA – FILIALA DE 
INMAGAZINARE 
GAZE NATURALE 
DEPOGAZ 
PLOIESTI SRL

Storage Romania 
Transmission 
Romania 

2028 28,000

TRA-F-439
Stazione 
di Spinta 
“San Marco”

S.G.I. S.p.A.
Transmission 
Italia (PSV) 

Transmission 
Italia (SGI) 

2022 53,000
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ADVANCED NATURAL GAS PROJECTS51 

Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

TRA-A-86

Interconnection 
Croatia/ Slovenia 
(Lučko – Zabok 
– Jezerišće – 
Sotla)

Croatia Plinacro Ltd Advanced 2026 2030

TRA-A-75

LNG evacuation 
pipeline Zlobin- 
Bosiljevo- Sisak-
Kozarac

Croatia Plinacro Ltd Advanced 2026 2026

TRA-A-1322

Development on 
the Romanian 
territory of the 
NTS (BG–RO-
HU-AT)-Phase II

Romania
SNTGN Transgaz 
SA

Advanced 2025 2025

TRA-A-988
LNG Terminal 
Stade – Grid 
 Intergration

Germany

Gasunie 
Deutschland 
Transport 
Services GmbH

Advanced 2026 2026

TRA-A-1009

Czech-Polish 
Gas Intercon-
nection 
 Bezměrov (CZ) 
– Hať (CZ/PL 
Border)

Czechia NET4GAS, s.r.o. Advanced 2027 2027

TRA-A-1141

Czech-Polish 
Gas Intercon-
nection – 
PL section

Poland
GAZ-SYSTEM 
S.A.

Advanced 2028 2028

TRA-A-628
Eastring – 
 Slovakia

Slovakia
eustream, a.s. (a 
joint stock 
company)

Advanced 2026 2031

TRA-A-655
Eastring – 
 Romania

Romania
SNTGN Transgaz 
SA

Advanced 2025 2030

TRA-A-10
Poseidon 
 Pipeline

Greece

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A 

Advanced 2027 2027

TRA-A-330
EastMed 
 Pipeline

Greece

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Advanced 2027 2036

TRA-A-810 TAP Expansion Greece
Trans Adriatic 
Pipeline AG

Advanced 2025 2029

TRA-A-298

Modernization 
and rehabilita-
tion of the 
 Bulgarian GTS-
Phase 3

Bulgaria
Bulgartransgaz 
EAD

Advanced 2028 2028

51 More details on Advanced Natural gas projects can be found in the TYNDP 2024 Annex A – List of projects

https://www.entsog.eu/sites/default/files/2024-07/TYNDP%202024%20Annex%20A%20-%20List%20of%20projects.xlsx
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Code Project Name Country Promoter Maturity Status
Project 

Commissioning 
Year First

Project 
Commissioning 

Year Last

LNG-A-304
Italy-Sardinia 
Virtual Pipeline

Italy
Snam Rete Gas 
S.p.A.

Advanced 2027 2027

TRA-A-429
Adaptation   
L- gas – H-gas

France GRTgaz Advanced 2025 2028

TRA-A-607

Transmission 
Hybrid 
 Compressor 
 Stations

Italy
Snam Rete Gas 
S.p.A.

Advanced 2026 2032

TRA-A-786

Capacity 
 Expansion for 
the German 
LNG Terminals

Germany

Gasunie 
Deutschland 
Transport 
Services GmbH

Advanced 2026 2026

LNG-A-947
FSRU terminal 
in Gdańsk

Poland
GAZ-SYSTEM 
S.A.

Advanced 2027 2027

LNG-A-1005
Thrace LNG 
 Terminal

Greece GASTRADE SA Advanced 2025 2025

TRA-A-1114
Grid extension 
for LNG 
 Wilhelmshaven

Germany
Open Grid 
Europe GmbH

Advanced 2026 2026

TRA-A-1194
Sardinia 
 Methanization

Italy ENURA S.p.A. Advanced 2027 2027

TRA-A-1268
Romania-Serbia 
Interconnection

Romania
SNTGN Tranzgaz 
SA

Advanced 2024 2028

TRA-A-1275
Zeebrugge- 
Opwijk

Belgium Fluxys Belgium Advanced 2024 2026

TRA-A-1317
Connection 
FSRU Alto 
 Tirreno

Italy
Snam Rete Gas 
S.p.A.

Advanced 2026 2026
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CAPACITY INCREMENTS RELATED TO ADVANCED 
 NATURAL GAS PROJECTS:  

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

NP Send-out 
Cyprus 

Transmission 
East Med Greece 

2027 330,000

TRA-A-298

Modernization 
and rehabilita-
tion of the 
 Bulgarian  
GTS-Phase 3

Bulgartransgaz 
EAD

Transmission 
Serbia 

Transmission 
Bulgaria (NGTS) 

2028 41,000

TRA-A-298

Modernization 
and rehabilita-
tion of the 
 Bulgarian  
GTS-Phase 3

Bulgartransgaz 
EAD

Transmission 
Bulgaria (NGTS) 

Transmission 
Serbia 

2028 41,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Trans-Anatolian 
Pipeline Turkey 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2025 30,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Trans-Anatolian 
Pipeline Turkey 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2029 205,000

TRA-A-1268
Romania-Serbia 
Interconnection

SNTGN Tranzgaz 
SA

Transmission 
Serbia 

Transmission 
Romania 

2028 46,270

TRA-A-1268
Romania-Serbia 
Interconnection

SNTGN Tranzgaz 
SA

Transmission 
Romania 

Transmission 
Serbia 

2028 46,270

TRA-A-10
Poseidon 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A 

Transmission 
Italy (PSV) 
(Southern 
Projects) 

Transmission 
ITGI Poseidon 
Greece 

2027 160,000

TRA-A-10
Poseidon 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A 

Transmission 
ITGI Poseidon 
Greece 

Transmission 
Italy (PSV) 
(Southern 
Projects) 

2027 320,000

TRA-A-10
Poseidon 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A 

Transmission 
East Med Greece 

Transmission 
ITGI Poseidon 
Greece 

2027 320,000

TRA-A-10
Poseidon 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A 

Transmission 
ITGI Poseidon 
Greece 

Transmission 
East Med Greece 

2027 160,000

TRA-A-75

LNG evacuation 
pipeline Zlobin-
Bosiljevo-Sisak- 
Kozarac

Plinacro Ltd
Transmission 
Croatia 

Transmission 
Hungary (MGP) 

2026 51,000

TRA-A-86

Interconnection 
Croatia/Slove-
nia (Lučko – 
 Zabok – Jeze-
rišće – Sotla)

Plinacro Ltd
Transmission 
Croatia 

Transmission 
Slovenia 

2026 34,000
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Transmission 
East Med Greece 

Transmission 
Cyprus 

2027 30,000

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Transmission 
Greece (Crete) 

Transmission 
East Med Greece 

2027 190,000

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Transmission 
East Med Greece 

Transmission 
Greece (Crete) 

2027 20,000

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Transmission 
ITGI Poseidon 
Greece 

Transmission 
East Med Greece 

2027 600,000

TRA-A-330
EastMed 
 Pipeline

Natural Gas 
Submarine 
Interconnector 
Greece-Italy 
Poseidon S.A

Transmission 
East Med Greece 

Transmission 
Greece 

2027 90,000

TRA-A-429
Adaptation  
L-gas – H-gas

GRTgaz
Transmission 
Belgium (L-Zone) 

Transmission 
France (FR PEG 
North L-Gas) 

2025 –85,000

TRA-A-429
Adaptation  
L- gas – H-gas

GRTgaz
Transmission 
Belgium (L-Zone) 

Transmission 
France (FR PEG 
North L-Gas) 

2028 –115,000

TRA-A-628
Eastring – 
 Slovakia

eustream, a.s.  
(a joint stock 
company)

Transmission 
Eastring Hungary 
(MGP) 

Transmission 
Eastring Slovakia 

2026 617,000

TRA-A-628
Eastring – 
 Slovakia

eustream, a.s.  
(a joint stock 
company)

Transmission 
Eastring Slovakia 

Transmission 
Eastring Hungary 
(MGP) 

2026 617,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring Bulgaria 

Transmission 
Eastring 
Romania 

2026 617,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring Bulgaria 

Transmission 
Eastring 
Romania 

2029 617,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring 
Romania 

Transmission 
Eastring Bulgaria 

2026 617,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring 
Romania 

Transmission 
Eastring Bulgaria 

2029 617,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring Hungary 
(MGP) 

Transmission 
Eastring 
Romania 

2025 617,000



Ten-Year Network Development Plan 2024 – Annex D1  |  101

Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring 
Romania 

Transmission 
Eastring Hungary 
(MGP) 

2025 617,000

TRA-A-786

Capacity 
 Expansion for 
the German 
LNG Terminals

Gasunie 
Deutschland 
Transport 
Services GmbH

Transmission 
Denmark 
(Ellund) 

Transmission 
Germany 
(GASPOOL) 

2026 48,450

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Trans-Adriatic 
Pipeline Albania 

Transmission 
Italy (PSV) 
(Southern 
Projects) 

2025 30,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Trans-Adriatic 
Pipeline Albania 

Transmission 
Italy (PSV) 
(Southern 
Projects) 

2029 205,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Trans-Adriatic 
Pipeline Greece 

Transmission 
Interconnector 
Greece-Bulgaria 
Bulgaria 

2029 30,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Greece 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2025 5,000

TRA-A-810 TAP Expansion Trans Adriatic 
Pipeline AG

Transmission 
Greece 

Transmission 
Trans-Adriatic 
Pipeline Greece 

2029 25,000

TRA-A-1009

Czech-Polish 
Gas Intercon-
nection Bez-
měrov (CZ) – 
Hať (CZ/PL 
Border)

NET4GAS, s.r.o.
Transmission 
Poland (VTP – 
GAZ-SYSTEM) 

Transmission 
Czech Republic 
(VOB) 

2027 31,000

TRA-A-1009

Czech-Polish 
Gas Intercon-
nection 
 Bezměrov (CZ) 
– Hať (CZ/PL 
Border)

NET4GAS, s.r.o.
Transmission 
Czech Republic 
(VOB) 

Transmission 
Poland (VTP - 
GAZ-SYSTEM) 

2027 31,000

TRA-A-1141

Czech-Polish 
Gas Intercon-
nection – 
PL section

GAZ-SYSTEM 
S.A.

Transmission 
Czech Republic 
(VOB) 

Transmission 
Poland (VTP - 
GAZ-SYSTEM) 

2028 31,000

TRA-A-1141

Czech-Polish 
Gas Intercon-
nection – 
PL section

GAZ-SYSTEM 
S.A.

Transmission 
Poland (VTP - 
GAZ-SYSTEM) 

Transmission 
Czech Republic 
(VOB) 

2028 31,000

TRA-A-1322

Development on 
the Romanian 
territory of the 
NTS (BG–RO-
HU-AT)-Phase II

SNTGN Transgaz 
SA

Transmission 
Hungary (MGP) 

Transmission 
Romania 

2025 51,600

TRA-A-1322

Development on 
the Romanian 
territory of the 
NTS (BG–RO-
HU-AT)-Phase II

SNTGN Transgaz 
SA

Transmission 
Romania 

Transmission 
Hungary (MGP) 

2025 57,600
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Code Project Name Promoter From System To System Commissioning 
Year

Capacity 
(GWh/d)*

TRA-A-1275
Zeebrugge- 
Opwijk

Fluxys Belgium

Transmission 
Belgium 
(H-Zone) 
(Zeebrugge 
Beach) 

Transmission 
Belgium 
(H-Zone) 

2024 349,000

TRA-A-1275
Zeebrugge- 
Opwijk

Fluxys Belgium

Transmission 
Belgium 
(H-Zone) 
(Zeebrugge 
Beach) 

Transmission 
Belgium 
(H-Zone) 

2026 120,000

TRA-A-75

LNG evacuation 
pipeline Zlobin-
Bosiljevo-Sisak- 
Kozarac

Plinacro Ltd
LNG Terminals 
Croatia 

Transmission 
Croatia 

2026 83,000

LNG-A-304
Italy-Sardinia 
Virtual Pipeline

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italy (Sardinia) 

Transmission 
Italy (Sardinia) 

2027 46,500

TRA-A-786

Capacity 
 Expansion for 
the  German 
LNG Terminals

Gasunie 
Deutschland 
Transport 
Services GmbH

LNG Terminals 
Germany 
(GASPOOL) 

Transmission 
Germany 
(GASPOOL) 

2026 183,480

TRA-A-786

Capacity 
 Expansion for 
the German 
LNG Terminals

Gasunie 
Deutschland 
Transport 
Services GmbH

LNG Terminals 
Germany 
(GASPOOL) 

Transmission 
Germany 
(GASPOOL) 

2026 423,870

LNG-A-947
FSRU terminal 
in Gdańsk

GAZ-SYSTEM 
S.A.

LNG Terminals 
Poland (VTP - 
GAZ-SYSTEM) 

Transmission 
Poland (VTP - 
GAZ-SYSTEM) 

2027 210,000

LNG-A-1005
Thrace LNG 
 Terminal

GASTRADE SA
LNG Terminals 
Greece 

Transmission 
Greece 
(Komotini) 

2025 189,000

TRA-A-1194
Sardinia 
 Methanization

ENURA S.p.A.
LNG Terminals 
Italy (Sardinia) 

Transmission 
Italy (Sardinia) 

2027 46,500

TRA-A-1317
Connection 
FSRU Alto 
 Tirreno

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 –222,000

TRA-A-1317
Connection 
FSRU Alto 
 Tirreno

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 222,000

TRA-A-1317
Connection 
FSRU Alto 
 Tirreno

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 –222,000

TRA-A-1317
Connection 
FSRU Alto 
 Tirreno

Snam Rete Gas 
S.p.A.

LNG Terminals 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 222,000

TRA-A-607

Transmission 
Hybrid 
 Compressor 
Stations

Snam Rete Gas 
S.p.A.

Transmission 
Italia (PSV) 

Transmission 
Italia (PSV) 

2026 0,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Eastring 
Romania 

Transmission 
Romania 

2025 150,000

TRA-A-655
Eastring – 
 Romania

SNTGN Transgaz 
SA

Transmission 
Romania 

Transmission 
Eastring 
Romania 

2025 150,000
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ANNEX II:  
CAPACITIES OF HYDROGEN AND 
NATURAL GAS INFRASTRUCTURE 
LEVELS

Cross-border, import and storage capacities for PCI/PMI and Advanced 
 hydrogen infrastructure levels are available in the TYNDP 2024 Annex C2.

Natural gas cross-border, import and storage capacities for Low Natural gas 
infrastructure level are available in the TYNDP 2024 Annex C1.

Picture courtesy of EUSTREAM

https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024_Annex%20C2_Hydrogen%20Infrastructure%20Capacities.xlsx
https://www.entsog.eu/sites/default/files/2024-12/TYNDP%202024_Annex%20C1_Natural%20Gas%20Infrastructure%20Capacities.xlsx
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ANNEX III:  
ADDITIONAL MARKETS  
ASSUMPTIONS

HYDROGEN SUPPLY POTENTIALS

The following table shows the maximum extra-EU 
hydrogen supply potentials to Europe in TWh/y 
(GCV) in the NT+ scenario (source: TYNDP 2024 
draft Scenario Methodology Report)�

NATURAL GAS SUPPLY POTENTIALS

The following table shows the maximum natural gas 
supply potentials to Europe in TWh/y (GCV)�

SPLIT OF HYDROGEN DEMAND SECTORS INTO ZONE 1 AND ZONE 2

The following table shows the hydrogen demand 
shares for 2030 and 2040 that are applied to the hy-
drogen zones (source: TYNDP 2024 draft  Scenario 
Methodology Report)�

Source 2030 2040

Algeria 42.4 409.2

Ukraine 30.6 272.8

Norway 52.9 263.4

Ammonia 70.6 484.5

Morocco 0 38.8

Total 196.4 1,468.8

Supply 2030 2040 2050

Algeria 460 460 460

Caspian 230 230 230

Libya 115 115 115

Norway 1,400 1,100 1,100

Turkey 60 60 60

Russia (TurkStream) 250 250 250

LNG (worldwide) 2,750 2,750 2,750

Total 5,375 5,075 5,075

H2 node Sector 2030 2040

Zone 1

Feedstock 60 % 30 %

Industry – Energetic 50 % 30 %

Transport 50 % 25 %

Zone 2

Feedstock 40 % 70 %

Industry – Energetic 50 % 70 %

Space & Water Heat 100 % 100 %

Transport 50 % 75 %

e-Fuels 100 % 100 %

Hydrogen-based Power Plants 100 % 100 %



Ten-Year Network Development Plan 2024 – Annex D1  |  105

WILLINGNESS TO PAY FOR  
HYDROGEN (WTPH2)

52 Water prices are taken from The International Benchmarking Network for Water and Sanitation Utilities (IBNET) database.  
The data compares tap water prices in the cities up to 15 m³ per month.

53 Source: https://ember-climate.org/data-catalogue/european-wholesale-electricity-price-data/

WTP values for hydrogen industrial and mobility 
sectors derived from the results of the Pilot Auction 
for Renewable Hydrogen by the European Hydro-
gen Bank (EHB) are shown in Figure 16, i� e� 144 €/
MWhH2 for the industry sector and 212 €/MWhH2 for 
the mobility sector� The TYNDP 2024 PS-CBA esti-
mates the WTPH2 based on an weighted average 
between both sectors� The weighting is based on 
the NT+ scenario with a transport demand sector 
share of the final energy demand for hydrogen of 
14 % in 2030 and of 19 % in 2040� The WTPH2 for the 
calculation of the increase of market rents indicator 
(B4) is therefore 154 €/MWhH2 in 2030 and 157 €/
MWhH2 in 2040�

EUROPEAN TAP WATER PRICES

Member State Price tap water (€/m3)52 

Norway 5.51

Germany 3.47

Denmark 4.37

Netherlands 3.82

Sweden 3.60

France 2.82

Belgium 3.49

Switzerland 2.80

Czechia 3.09

Austria 2.80

MONTHLY MAXIMUM DAILY AVERAGE WHOLESALE ELECTRICITY 
 PRICES53 (EU-27 COUNTRIES AND NORTH MACEDONIA)

Month Maximum daily average price per month 
(2022) (unit: €/MWhe)

Maximum daily average price per month 
(2023) (unit: €/MWhe)

January 246.6 182.8

February 207.9 161.2

March 427.9 147.9

April 218.2 132.2

May 217.5 104.6

June 308.2 116.4

July 405.3 111.6

August 598.1 141.2

September 512.2 131.9

October 255.7 128.6

November 365.6 156.0

December 400.3 136.7

Member State Price tap water (€/m3)6

Finland 2.52

Spain 1.87

Italy 1.16

Ireland 1.85

Croatia 1.68

Portugal 1.66

Poland 1.42

Hungary 1.23

Greece 1.16

Expected WTP for hydrogen industrial and mobility sectors€/MWh
(GCV)

Industry
0

100

50

150

200

250

Mobility

212

144

Figure 16:  Willingness to pay for hydrogen  
(source: European Hydrogen Bank)

https://www.waternewseurope.com/water-prices-compared-in-36-eu-cities/
https://ember-climate.org/data-catalogue/european-wholesale-electricity-price-data/
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/competitive-bidding
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/competitive-bidding
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ANNEX IV:  
GHG EMISSIONS FACTORS

GHG EMISSIONS FACTORS OF POWER PLANTS

54  Source: IPCC Report, 2006: https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html

The proposed GHG emissions factors consider di-
rect GHG emissions (CO2, N2O, and CH4) from the 
fuels’ stationary combustion� 

These emissions factors account for unoxidised 
carbon by consideration of default factors of: solid = 
0�98, liquid = 0�99, and gas = 0�995 (Source: IPCC, 
200654)�

Fuel Type Efficiency range 
(NCV)

Standard 
efficiency  
NCV terms

CO2 eq EF  
(t/ net TJ)

CO2 eq EF  
(t/ gross MWh)

CO2 eq EF  
(t/ net MWh)

Nuclear – 30 % – 35 % 33 % 0.00 0.00 0.00

Hard coal old 1 30 % – 37 % 35 % 95.03 0.32 0.96

Hard coal old 2 38 % – 43 % 40 % 95.03 0.32 0.84

Hard coal new 44 % – 46 % 46 % 95.03 0.32 0.73

Hard coal CCS 30 % – 40 % 38 % 9.50 0.03 0.09

Lignite old 1 30 % – 37 % 35 % 101.43 0.34 1.02

Lignite old 2 38 % – 43 % 40 % 101.43 0.34 0.89

Lignite new 44 % - 46 % 46 % 101.43 0.34 0.78

Lignite CCS 30 % - 40 % 38 % 10.14 0.03 0.09

Natural Gas conventional 
old 1

25 % – 38 % 36 % 56.16 0.18 0.56

Natural Gas conventional 
old 2

39 % – 42 % 41 % 56.16 0.18 0.49

Natural Gas CCGT old 1 33 % – 44 % 40 % 56.16 0.18 0.50

Natural Gas CCGT old 2 45 % – 52 % 48 % 56.16 0.18 0.42

Natural Gas CCGT present 1 53 % – 60 % 56 % 56.16 0.18 0.36

Natural Gas CCGT present 2 53 % – 60 % 58 % 56.16 0.18 0.35

Natural Gas CCGT new 53 % – 60 % 60 % 56.16 0.18 0.34

https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html
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Fuel Type Efficiency range 
(NCV)

Standard 
efficiency  
NCV terms

CO2 eq EF  
(t/ net TJ)

CO2 eq EF  
(t/ gross MWh)

CO2 eq EF  
(t/ net MWh)

Natural Gas CCGT CCS 43 % – 52 % 51 % 5.62 0.02 0.04

Natural Gas OCGT old 35 % – 38 % 35 % 56.16 0.18 0.57

Natural Gas OCGT new 39 % – 44 % 42 % 56.16 0.18 0.48

Light oil – 32 % – 38 % 35 % 74.34 0.25 0.76

Heavy oil old 1 25 % – 37 % 35 % 74.34 0.25 0.76

Heavy oil old 2 38 % – 43 % 40 % 74.34 0.25 0.66

Oil shale old 28 % – 33 % 29 % 101.43 0.34 1.23

Oil shale new 34 % – 39 % 39 % 101.43 0.34 0.92

GHG EMISSIONS FACTORS OF FUELS AS CONSIDERED FOR HYDROGEN 
SUPPLY

55 Source : https://op.europa.eu/en/publication-detail/-/publication/278ae66b-809b-11e7-b5c6-01aa75ed71a1

The proposed GHG emissions factors for hydrogen 
production and imports are based on the TYNDP 

2024 draft Scenario Methodology Report which is 
mainly derived from a JRC report55:

Fuel Source specification, if 
relevant

CO2 eq 
EF  
(t/ net MWh)

CO2 eq 
EF  
(t/ gross MWh)

Hydrogen produced from 
 natural gas with CCS

Imports from Norway and 
national production in the 
following countries: Bulgaria, 
Croatia, Czech Republic, 
Denmark, France, Greece, 
Hungary, Italy, The Netherlands, 
UK, Germany, Belgium.

0.0262 0.022

Hydrogen produced from nat-
ural gas without CCS

National production in the 
countries not listed in the cell 
above.

0.262 0.222

Renewable hydrogen imports
Imports from North Africa and 
Ukraine as well as imports by 
ship.

0 0

https://op.europa.eu/en/publication-detail/-/publication/278ae66b-809b-11e7-b5c6-01aa75ed71a1
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ANNEX V:  
NON-GHG EMISSIONS FACTORS

NON-GHG EMISSIONS FACTORS OF POWER PLANTS  
(SOURCE: ENTSO-E56)

Fuel Type
NOx 
EF  
(kg/gross GJ)

NH3 
EF  
(kg/gross GJ)

SO2 
EF 
(kg/gross GJ)

PM2.5 and 
smaller 
EF 
(kg/gross GJ)

PM10 
EF 
(kg/gross GJ)

NMVOC  
EF 
(kg/gross GJ)

Hard coal old 1 0.068 0.0016 0.067 0.0024 0.005 0.0007

Hard coal old 2 0.068 0.0016 0.067 0.0024 0.005 0.0007

Hard coal new 0.068 0.0016 0.067 0.0024 0.005 0.0007

Hard coal CCS 0.068 0.0016 0.067 0.0024 0.005 0.0007

Lignite old 1 0.080 0.0009 0.152 0.0040 0.005 0.0009

Lignite old 2 0.080 0.0009 0.152 0.0040 0.005 0.0009

Lignite new 0.080 0.0009 0.152 0.0040 0.005 0.0009

Lignite CCS 0.080 0.0009 0.152 0.0040 0.005 0.0009

Gas Conventional 
old 1

0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas Conventional 
old 2

0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT old 1 0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT old 2 0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT 
present 1

0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT 
present 2

0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT new 0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas CCGT CCS 0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas OCGT old 0.017 0.0054 0.001 0.0001 0.000 0.0019

Gas OCGT new 0.017 0.0054 0.001 0.0001 0.000 0.0019

Light oil – 0.226 0.0000 0.150 0.0058 0.008 0.0022

Heavy oil old 1 0.226 0.0000 0.150 0.0058 0.008 0.0022

Heavy oil old 2 0.226 0.0000 0.150 0.0058 0.008 0.0022

56  Implementation Guidelines for TYNDP 2024 based on 4th ENTSOE Guideline for Cost-Benefit Analysis of grid development projects
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Fuel Type
NOx 
EF  
(kg/gross GJ)

NH3 
EF  
(kg/gross GJ)

SO2 
EF 
(kg/gross GJ)

PM2.5 and 
smaller 
EF 
(kg/gross GJ)

PM10 
EF 
(kg/gross GJ)

NMVOC  
EF 
(kg/gross GJ)

Oil shale old 0.228 0.0000 0.152 0.0059 0.008 0.0022

Oil shale new 0.228 0.0000 0.152 0.0059 0.008 0.0022

Other 
 non-RES

– 0.049 0.0114 0.036 0.0030 0.003 0.0037

Lignite 
 biofuel

– 0.080 0.0009 0.152 0.0040 0.005 0.0009

Hard Coal 
 biofuel

– 0.068 0.0016 0.067 0.0024 0.005 0.0007

Gas biofuel – 0.018 0.0057 0.001 0.0002 0.000 0.0020

Light oil 
 biofuel

– 0.226 0.0000 0.150 0.0058 0.008 0.0022

Heavy oil 
biofuel

– 0.226 0.0000 0.150 0.0058 0.008 0.0022

Oil shale 
biofuel

– 0.226 0.0000 0.150 0.0058 0.008 0.0022

NON-GHG EMISSIONS FACTORS OF HYDROGEN PRODUCTION  
(SOURCE: E4TECH57)

Fuel Source

NOx

EF

(kg/gross GJ)

SO2

EF

(kg/gross GJ)

PM2.5 and

smaller

EF (kg/gross GJ)

PM10

EF

(kg/gross GJ)

NMVOC

EF

(kg/gross GJ)

Hydrogen 
 produced from 
natural gas with 
CCS

Salkuyeh et al., 
2017 58 

0.1219 0.0001 – 0.0134 0.0155

Hydrogen 
 produced from 
natural gas 
without CCS

Salkuyeh et al., 
2017

0.0832 0.0001 – 0.0113 0.0113

Sun et al., 
2019 59 

0.0063 0.0001 0.0020 0.0021 0.0017

Nnabuife et al., 
2023 60 

0.0118 0.0007 0.0031 0.0038 0.0000

57 Source: https://assets.publishing.service.gov.uk/media/5cc6f1e640f0b676825093fb/H2_Emission_Potential_Report_BEIS_E4tech.pdf

58 Yaser Khojasteh Salkuyeh, Bradley A. Saville, Heather L. MacLean, Techno-economic analysis and life cycle assessment of hydrogen production from natural 
gas using current and emerging technologies, International Journal of Hydrogen Energy,Volume 42, Issue 30,2017, Pages 18894-18909,ISSN 0360-
3199

59 Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam Methane Reforming Facilities, Pingping Sun, Ben Young, 
Amgad Elgowainy, Zifeng Lu, Michael Wang, Ben Morelli, and Troy Hawkins, Environmental Science & Technology 2019 53 (12), 7103-7113, 
DOI: 10.1021/acs.est.8b06197

60 Nnabuife, S.G.; Darko, C.K.; Obiako, P.C.; Kuang, B.; Sun, X.; Jenkins, K. A Comparative Analysis of Different Hydrogen Production Methods and Their 
 Environmental Impact. Clean Technol. 2023, 5, 1344-1380. https://doi.org/10.3390/cleantechnol5040067

https://assets.publishing.service.gov.uk/media/5cc6f1e640f0b676825093fb/H2_Emission_Potential_Report_BEIS_E4tech.pdf
https://doi.org/10.3390/cleantechnol5040067
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ANNEX VI:  
EXAMPLES FOR THE TOTAL  
SURPLUS APPROACH

The consideration of the global market rents as described for the increase of 
market rents indicator (B4) is the application of the total surplus approach. 
The increase of market rents indicator (B4) thereby focuses on the rents of 
the hydrogen sector and the cross-sector rents between the hydrogen sector 
and the electricity sector. In this Annex, the producer rent includes the 
 storage rent.

The following figures show how a new transmission 
project between two regions changes the price of 
both market areas (e� g�, electricity bidding zone or 
hydrogen market area)� This will change the con-
sumer rent and the producer rent in both the export 
region and the import region� Also the congestion 
rent will be influenced as both the price difference 

between the regions as well as the amount of trans-
ferred energy is changing� The benefit of the project 
on the market rents is the sum of the changes that 
it introduces to all parts of the market rents along all 
hours of the year� This total surplus is maximised 
when the market price is at the intersection of the 
demand and supply curves�

Figure 17:  Example of an export region (left) and an import region (right) with no (or congested) interconnection 
 capacity between the two regions and elastic (i� e�, price-dependent) demand assumed�
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Figure 18:  Example of an export region (left) and an import region (right) with a new project increasing the capacity 
 between the two regions and inelastic demand assumed�

For inelastic demand, the change of the consumer rents is equal to the change of the market clearing price 
that is introduced by the new project multiplied by the demand� 

Figure 19:  Example of the change of the consumer rent of an export region (left) and an import region (right) with a 
new project increasing the capacity between the two regions and inelastic demand assumed�

The change of the producer rent of a specific sector is equivalent to the change in production revenues 
 minus the change in marginal production costs�
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Figure 20:  Example of the change of the producer rent of an export region (left) and an import region (right) with a new 
project increasing the capacity between the two regions and inelastic demand assumed�

The congestion rents can be calculated from the 
market clearing price difference between the im-
porting and the exporting regions, multiplied by the 
energy traded between the two regions� The change 
of the congestion rent introduced by a new project 
is equivalent to the change of congestion rents at all 
transmission capacities between the two regions�

The cross-sector rent can be calculated from the 
price difference between the coupled sectors, the 
energy conversion efficiency and the additional 
power required for the energy conversion from en-
ergy carrier A into energy carrier B� The change of 
the total cross-sectoral rent introduced by a new 
project is equivalent to the change of all cross-sec-
tor rents between the associated sectors�

Figure 21:  Illustration of sectorial market coupling� The cross-sector rent captures the benefit of sector coupling and 
describes the rent movement from sector A to sector B�
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ANNEX VII:  
FACTORS

ASSUMED GCV/NCV RATIO PER 
FUEL TYPE

Fuel Ratio GCV/NCV

Hydrogen 1.176

Natural gas 1.108

Coal 1.053

Light oil 1.064

Picture courtesy of REN
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LIST OF ABBREVIATIONS
 ACER Agency for the Cooperation of Energy Regulations

 ATR Autothermal Reforming

 B1 GHG Emissions Variation Indicator

 B2 Non-GHG Emissions Variation Indicator

 B3�1 Integration of Renewable Electricity Generation Indicator

 B3�2 Integration of Renewable and Low Carbon Hydrogen Indicator

 B4 Increase of Market Rents Indicator

 B5 Reduction in Exposure to Curtailed Hydrogen Demand Indicator

 CAPEX Capital Expenditure

 CBA Cost-Benefit Analysis

 CCS Carbon Capture and Storage

 CO2 Carbon Dioxide

 CO2-eq CO2 equivalent

 CODG Cost of Disrupted Natural Gas

 CODH Cost of Disrupted Hydrogen

 DC Demand Curtailment

 DGM Dual Gas Model, also Dual Hydrogen/Natural gas Model

 DHEM Dual Hydrogen/Electricity Model

 DRES Dedicated Renewable Energy Sources

 DSR Demand Side Response

 DSO Distribution System Operator

 EBCR Economic Benefit-to-Cost Ratio

 EC European Commission

 EE1st Energy Efficiency First

 EEA European Environmental Agency

 EEA27 European Economic Area

 EHB European Hydrogen Bank

 EIB European Investment Bank

 ETS Emission Trading Scheme

 ENPV Economic Net Present Value

 ENTSO-E European Network of Transmission System Operators for Electricity

 ENTSOG European Network of Transmission System Operators for Gas

 ENTSOs ENTSO-E and ENTSOG

 EU European Union

 FEED Front-End Engineering Design

 FID Final Investment Decision

 GCV Gross Calorific Value, also Higher Heating Value

 GHG Greenhouse Gas

 GJ Gigajoule

 GWh Gigawatt Hour

 GWhH2 Gigawatt Hour in terms of thermal energy of hydrogen
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LIST OF ABBREVIATIONS
 HCR Hydrogen Curtailment Rate

 HDC Hydrogen Demand Curtailment

 IGI Infrastructure Gaps Identification

 IPCC Intergovernmental Panel on Climate Change

 LOR Lesser-of-Rule

 MCA Multi-Criteria Analysis

 MWh Megawatt Hour

 MWhH2 Megawatt Hour in terms of thermal energy of hydrogen

 NCV Net Calorific Value, also Lower Heating Value

 NECP National Energy and Climate Plan

 NH3 Ammonia

 Non-GHG Non-Greenhouse Gas

 NOX Nitrogen Oxide

 NMVOC Non-Methane Volatile Organic Compounds

 NT+ National Trends+ Scenario

 OPEX Operational Expenditure

 PCI Project of Common Interest

 PINT Put One In at a Time

 PLEXOS PLEXOS Energy Modeling Software

 PM 10 Particulate Matter with a Diameter of 10 Micrometers or less

 PM 2�5 Particulate Matter with a Diameter of 2�5 Micrometers or less

 PMI Project of Mutual Interest

 PS-CBA Project-Specific Cost-Benefit Analysis, also Project Assessment

 P2G Power-To-Gas

 PV Photovoltaic

 RES Renewable Energy Sources

 SMR Steam Methane Reformer(s)

 SO2 Sulphur Dioxides

 SRES Shared Renewable Energy Sources

 t Ton

 TEN-E Regulation Regulation (EU) 2022/869

 TOOT Take Out One at a Time

 TSO Transmission System Operator

 TYNDP Union-wide Ten-Year Network Development Plan

 VoLL Value of Lost Load of Electricity

 VOLY Value of a Life Year

 VO & M Variable Operations and Maintenance Cost 

 VSL Value of Statistical Life

 WTP Willingness To Pay

 y Year

 YOLL Years of Life Lost



COUNTRY CODES (ISO)

AL Albania

AT Austria

AZ Azerbaijan

BA Bosnia and Herzegovina

BE Belgium

BG Bulgaria

BY Belarus

CH Switzerland

CY Cyprus

CZ Czech Republic

DE Germany

DK Denmark

DZ Algeria

EE Estonia

ES Spain

FI Finland

FR France

GR Greece

HR Croatia

HU Hungary

IE Ireland

IT Italy

LT Lithuania

LU Luxembourg

LV Latvia

LY Libya

MA Morocco

MD Moldova

ME Montenegro

MK North Macedonia

MT Malta

NL Netherlands

NO Norway

PL Poland

PT Portugal

RO Romania

RS Serbia

RU Russia

SE Sweden

SI Slovenia

SK Slovakia

TM Turkmenistan

TN Tunisia

TR Turkey

UA Ukraine

UK United Kingdom
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LEGAL DISCLAIMER
The TYNDP was prepared by  ENTSOG on the basis 
of information collected and compiled by  ENTSOG 
from its members and from stakeholders, and on 
the basis of the methodology developed with the 
support of the stakeholders via public consultation� 
The TYNDP contains  ENTSOG own assumptions 
and analysis based upon this information� 

All content is provided “as is” without any war-
ranty of any kind as to the completeness, accu-
racy,  fitness for any particular purpose or any 
use of  results based on this information and 
 ENTSOG hereby expressly disclaims all warran-
ties and  representations, whether express or 
implied,  including without limitation, warranties 
or  representations of merchantability or fitness 
for a particular purpose� In particular, the capac-
ity  figures of the projects included in TYNDP are 
based on preliminary assumptions and cannot in 
any way be interpreted as recognition, by the TSOs 
 concerned, of capacity availability� 

 ENTSOG is not liable for any consequence resulting 
from the reliance and/or the use of any information 
hereby provided, including, but not limited to, the 
data related to the monetisation of infrastructure 
impact� 

The reader in its capacity as professional individual 
or entity shall be responsible for seeking to ver-
ify the accurate and relevant information needed 
for its own assessment and decision and shall be 
 responsible for use of the document or any part 
of it for any purpose other than that for which it is 
 intended� 

In particular, the information hereby provided with 
specific reference to the Projects of Common 
Interest (“PCIs”) and Projects of Mutual Interest 
(“PMIs”) is not intended to evaluate individual 
 impact of the PCIs and PMIs and PCI candidates 
and PMI candidates� For the relevant assessments 
in terms of value of each PCI and PMI the readers 
should refer to the information channels or qualified 
sources provided by law�
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