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heating and transport. In the power sector, the evolutions reflect the role of gas in 
complementing renewable generation and displacing coal. The 2030 gas for power 
demand subsequently ranges from flat (Slow Progression) to a 50 % increase (Blue 
Transition) compared to 2017.

The TYNDP scenarios indicate different possible paths for the overall gas demand, 
where achieving the European energy and climate 2030 targets could either be met 
with a continued decrease or a limited rebound of the demand, with the off-target 
Slow Progression scenario falling within the demand range of the other scenarios.  It 
will be the role of policy and decision makers to ensure that the retained path is the 
most cost-effective and makes the best possible use of the energy infrastructure al-
ready in place. 

To ensure a meaningful TYNDP, it is fundamental to assess the situation of the gas 
infrastructure for the three scenarios corresponding to the different paths identified 
towards achieving the EU energy and climate targets. These scenarios cover a rea-
sonable possible range of future gas demand. 
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	 	9.4	 Europe should maintain a 
diversified supply portfolio

The Supply chapter investigates the possible evolution 
of indigenous production, based on national informa-
tion, and of import sources built on publicly available 
and recognised information. In particular ENTSOG has 
cooperated with Gassco on Norwegian production and 
further developed the approach on LNG based on IEA 
World Energy Outlook. 

Over the coming years, European indigenous natural gas production is set to decline 
in a number of countries, in particular with the depletion of the Groningen field.

Groningen together with some German fields have a specific gas quality (L-gas) and 
is therefore transported and supplied to consumers of the nearby area using a 
dedicated gas infrastructure. As it cannot be substituted with standard quality gas 
(H-gas) the depletion of those fields creates a specific challenge for the countries of 
the area to convert to standard gas quality and connect to the related gas infrastruc-
ture and necessary gas sources.

Regarding future gas qualities, the long term monitoring outlook included in this 
TYNDP for the first time provides a view on how diversity of supplies in Europe 
translates in terms of gas quality parameters. Wobbe Index and Gross Calorific Value 
will vary significantly across regions but their ranges will remain stable in general for 
the coming years, showing a slight tendency to narrow down in some cases.

At European level, in a context where achieving the EU climate targets could result 
from either an increase or decrease of gas demand by 2030, the indigenous produc-
tion decline leads to European supply needs foreseen to increase or at best remain 
stable. 

 While Russian gas and LNG have the ability to address increasing supply needs, 
maintaining supply diversification would require attracting new supplies. Uncertain-
ty on the future of gas will make it challenging. Caspian gas, and more generally 
Middle-East gas, would require a strong enough market signal to materialise in Eu-
rope at more significant levels. 

Norway has the potential to deliver significant volumes by connecting the Barents 
Sea to the existing offshore network, but the necessary investments is in competition 
with potential LNG developments targeting the world market. 

In this context, additional European sources have a key role to play. There are 
prospects for conventional gas production in the Black Sea and Cyprus. Green gases 
could also have a strong role, from biomethane to hydrogen or synthetic methane 
produced from power-to-gas units converting excess renewable electricity genera-
tion. Their potential has not yet been fully investigated. They are an important 
element of developing sector coupling, which is the physical coupling of the gas, 
power, heat and mobility infrastructure. This aims at making cost-efficient and opti-
mal use of the respective potentials of these infrastructures, including the existing 
and already well developed gas infrastructure.  

Natural and green gas sources exist both in Europe and the surrounding regions. 
They would ensure a diversified supply. Europe can benefit from them if it sends the 
appropriate message about the role natural and green gases can have in achieving 
a cost-efficient decarbonised EU energy mix.
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	 	9.5	 Market integration  
is at hand

The TYNDP assessment confirms that the gas 
infrastructure is close to achieving market integration  
in most parts of Europe. Once the required infrastruc-
ture is commissioned, completing the internal energy 
market will be a matter of fully implementing the Third 
Package.

The gas infrastructure has continuously developed over the past decades. In most 
parts of Europe it is well connected and ensures an efficient access to LNG. It also 
builds on an impressive storage capability, which has proved its value and reliabili-
ty. Over the last years additional progress has been made in terms of infrastructure 
development. Since TYNDP 2015, around 20 projects have been implemented, 
among which 9 were listed on the 1st PCI list adopted in 2013. 

As a consequence, the gas infrastructure is well equipped to face the challenges of 
the future: it can cope with the evolution that the gas demand will undergo to achieve 
the climate targets. Being well connected in most parts of Europe, it allows countries 
to access diversified supply sources, in turn playing a key role, both in terms of 
security of supply and competition. The gas infrastructure generally shows high 
resilience and ability to accommodate a number of route or supply disruption situa-
tions if the necessary cooperation between Member States is in place. 

However, some specific areas suffer from limited diversification of supply sources, 
resulting from a lack of integration or even isolation. This is the case in South-East-
ern and Central-Eastern Europe, still highly dependent to Russian gas, exposed to 
Ukraine transit disruption and facing limited or poor competition. In the Baltic region 
the situation has been improved since the commissioning of the Klaipėda LNG 
terminal in 2014, whose continuation from 2024 would need to be confirmed for its 
benefits to carry on. Still, the region is poorly connected and Finland isolated, leading 
to poor supply diversification and competition, and security of supply issues. In 
addition, some of the Baltic countries are exposed to disruptions of supply via 
Belarus from 2025. In Western Europe, in addition to the specific challenge of 
converting L-gas markets to H-gas, the Iberian Peninsula low diversification potential 
to pipe-bound sources raises a competition concern.

The projects necessary to solve the identified investment needs exist and most of 
them are foreseen to be commissioned by or around 2020. Among these projects 
some have a FID status and most, although non-FID, already have an advanced 
status. In some cases additional less-advanced projects listed on the 2nd PCI list 
could be needed. Leaving aside the large-scale import projects, the investment 
costs for implementing the FID and advanced projects is reported below 20 bn€. 
Taking into account that some initiatives may be in competition, the actual 
implementation costs would presumably be lower.
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	 	9.6	 A more comprehensive 
approach to energy 
infrastructure is needed

The existing gas infrastructure is the result of develop-
ment and investment over many decades. It includes a 
well-connected network of transmission pipelines, LNG 
terminals and storage infrastructure. Progress accom-
plished over recent years has further improved this 
system. Limited additional infrastructure is necessary  
to ensure that the internal energy market becomes a 
reality all across Europe. The required infrastructure is 
already identified and an important part of it is planned 
to be commissioned around 2020. 

Tomorrow, this system will not only transport natural gas. Increasing volumes of 
biomethane are produced and injected into the gas grid. The future of gas infra-
structure is also about synthetic gasses and hydrogen. Power-to-gas units are a 
unique opportunity to optimise renewable generation by connecting it to the highly 
interconnected gas infrastructure, offering efficient and low cost energy transmis-
sion and storage in the gas system, when compared to electric transmission expan-
sion and reinforcement.  

In getting prepared for the challenges of the European energy transition and decar-
bonisation it is fundamental to take a holistic view on the whole energy system. In 
this perspective, sector coupling should a central point of attention. Sector coupling 
consist in the physical coupling of the power, heat and mobility infrastructure with 
the aim of making the optimal use of their respective potentials.

The gas infrastructure is a powerful asset. It ensures efficient and low-cost ener-
gy transmission and storage. It is mature in most European regions, in particular 
in Western Europe which gathers most of the European energy consumption and 
where the energy transition is on its way. It should to be used in the optimal way 
in the future to achieve the European energy and climate targets in the most cost-
effective manner. This will require decision and policy makers to recognise the 
role that gas infrastructure has to play and to provide the necessary framework for 
this to be possible.
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	 9.7		 Way forward

TYNDP 2017 will be a cornerstone of the 3rd PCI 
selection taking place. ENTSOG endeavours to offer  
its expertise in this process. As the TYNDP is an ever-
improving process, ENTSOG invites stakeholders to 
provide their feedback for the preparation of the next 
edition.

TYNDP 2017 has also a key role to play in the 3rd PCI selection process. Indeed it 
supports the identification of the infrastructure needs in each Regional Group. 
ENTSOG has contributed to it since October 2016 by presenting elements of the 
TYNDP assessment ahead of the report publication. The TYNDP 2017 data and as-
sessment will also constitute the common base for the cost-benefit analysis of all 
projects that are candidates to the PCI label. In this regard, ENTSOG will support the 
promoters by handling the modelling of their project-specific CBAs, in line with the 
formal invitation received from the European Commission.

Collecting stakeholders’ feedback is vital for ENTSOG. Following its release, the 
TYNDP will be presented to stakeholders. To support the ever-improving process, a 
public consultation will be opened and workshops will be organised to collect stake-
holder feedback. Stakeholders are warmly encouraged to participate in these events. 
ACER Opinion will also constitute a key feedback element, as well as a basis for 
improvements to be further considered. ENTSOG intends to publish the final version 
of the TYNDP in spring 2017, incorporating stakeholders’ feedback and ACER 
opinion where manageable in a timely manner. Where consideration of these inputs 
would require more time, ENTSOG will consider it for the TYNDP 2018. 

ENTSOG has already started developing TYNDP 2018 and the draft version is 
intended to be released in the second half of 2018. For this new edition, ENTSOG 
and ENTSO-E have engaged in a fully common scenario development process, 
which relies on an intense day-to-day cooperation between both associations’ 
experts and a joint engagement of stakeholders to ensure a cross-sectoral approach. 
The joint ENTSOs Scenario Report is intended to be published by mid-2017. 

This joint scenario development will be one of the key elements of the “gas and 
electricity consistent and interlinked model” that the ENTSOs will deliver to the 
European Commission and ACER by the end of 2016 in line with the requirement 
set by Art 11(8) of Regulation (EU) 347/2013. 

Additionally, in view of TYNDP 2018, ENTSOG intends to develop an updated 
version of the CBA methodology. The update process will be initiated shortly. It will 
take due consideration of European Commission and ACER expectations, and will 
engage stakeholders. 

Stakeholders are warmly encouraged to take part in the upcoming consultations 
processes. This is vital to improve both the TYNDP and CBA methodology.
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	 	 Definitions 

	 1-day Design Case ( DC)	 �The aggregation of the level of demand used for the design of the 
network in each country to capture maximum transported energy 
and ensure consistency with national regulatory frameworks.

	2-week high demand case (14-day, 2W)	 �The aggregation of the level of demand reached on 14 consecutive 
days once every twenty years in each country to capture the 
influence of a long cold spell on supply and especially storages.

	 Advanced Non-FID Project	 �ENTSOG has defined a rule which will govern which infrastructure 
Projects are considered in the “Advanced Non-FID” infrastructure 
level. 

		  �According to this rule, a project will be considered as Advanced if, 
and only if: 
\\ �The project is commissioned by the 31st of December 2022 at 

the latest. 
		  	 –	� In case such a project also includes increments 

commissioned after 2022, such increments will not  
be included in the Advanced infrastructure level. 

		  AND 
\\ �Permitting phase of the project has started before the 1st of 

April 2016 close-of-business. 
		  OR 

\\ �FEED has started or the project has been selected for receiving 
CEF grants for FEED before the 1st of April 2016 close-of-
business.

	 Biomethane	 �Biogas produced from biomass and waste which has been  
upgraded to natural gas quality for the purpose of grid injection  
and Power-to-gas volumes.

	 Capacity-based Indicator	 �Concerns indicators which reflect the direct impact of  
infrastructures on a given country as their formulas are limited  
to capacity and demand of a country or a Zone. 

	 Capacity Modification	 �Capacity Modification is a “Project-like” data submission within the 
Data Portal by a Promoter. Capacity Modification is any capacity 
change (positive or negative) on a modelled Operational Point, 
whereby no actual physical work or financial investment is necessary 
to carry out the capacity modification. Consequently, it is not 
considered as an actual Project but as a Capacity Modification  
and will be labelled accordingly in ENTSOG publications, including 
TYNDP annexes. Capacity Modifications can be the result of the 
following actions: 

\\ �Change in future demand assumptions, leading to capacity 
recalculations 

\\ Dynamic storage behaviour 
\\ Shifting of capacity between IPs 
\\ �Decrease of capacity due to degradation of the transmission 

system 
\\ Decrease of capacity due to gas depletion 
\\ Technical Agreements between TSOs 
\\ Etc. 

		  �In case the Project Promoter indicates when submitting the data 
that the submission is a Capacity Modification, the submitted data is 
not labelled as a Project but as a Capacity Modification	

	 CBA ( Cost-Benefit-Analysis)	 �Analysis carried out to define to what extent a project is worthwhile 
from a social perspective.

	 CSSD	 �Cooperative Supply Source Dependence indicator as defined under 
section 4.2.4. in Annex F.
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	 Deliverability	 �The rate at which the storage facility user is entitled to withdraw gas 
from the storage facility.

	 Enabled Project	 �An Enabled Project is a Project, which cannot realize its incremental 
capacity potential partially or fully within an Entry / Exit system at an 
Entry / Exit point (IP point; UGS Entry / Exit Point; LNG Entry / Exit 
Point) without an Enabler Project.

	 Enabler Project	 �A Project can be considered as an Enabler Project, when it is 
necessary for another Project (the Enabled Project) to realise its  
full capacity potential. An Enabler Project can take place inside a 
Balancing Zone, with no direct access to another Balancing Zone  
or Entry / Exit Point (e. g. compressor station, transmission Project 
solving internal bottleneck, etc.). An Enabler Project shall be  
realised without a capacity increment on a Point. 

		  �An Enabler Project can enable a single Project or multiple Projects 
as well to realize its / their full potential(s).

	 ESW-CBA Methodology	 �Integrated methodology ( Energy System Wide) under Regulation 
( EC) 347/2013 supporting the selection of Projects of Common 
Interest ( PCIs) composed of two steps: 

\\ �TYNDP-CBA step, providing an overall assessment of the 
European gas system under different levels of infrastructure 
development 

\\ �Project Specific-CBA step, providing an individual assessment of 
each project’s impact on the European gas system based on a 
common data set. 

	 Existing Capacity	 �The Existing Capacity designates the firm technical capacity for a 
specific operator, point and flow direction available on the first gas 
day of the first year of the TYNDP. 

		  �The Existing Capacity is a single figure. For the purposes of the 
TYNDP it is used as a constant baseline over all the years of the 
TYNDP period; any change (positive or negative) to the Existing 
Capacity can only come from an Increment or from a Capacity 
Modification submitted by a Promoter.

	 FID ( Final Investment Decision)	 �The decision to commit funds towards the investment phase of a 
project. The investment phase is the phase during which construc-
tion or decommissioning takes place and capital costs are incurred 
( EU No 256/2014).

	 FID project	 �A project where the respective project promoter( s) has( have) taken 
the Final Investment Decision.

	 Firm capacity	 �Gas transmission capacity contractually guaranteed as 
uninterruptible by the transmission system operator.

	 First Full Year of Operation	 �The first year ( from the 1st of January until the 31st December) of 
commercial operation of the project. For multi-phased projects, the 
First Full Year of Operation is the one of the first phase.

	 Flow Direction	 �A flow direction is a piece of information that qualifies the direction 
in which gas is flowing relatively to an operator. There are two 
possible directions: 

\\ �Entry: a capacity provided by an operator in the entry direction 
designates the amount of gas that can enter into the operator’s 
system. 

\\ �Exit: a capacity provided by an operator in the exit direction 
designates the amount of gas that can exit from the operator’s 
system.
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	 Incremental Capacity	 �Possible future increase  via  market-based procedures in technical 
capacity or possible new capacity created where none currently ex-
ists that may be offered based on investment in physical infrastruc-
ture or long-term capacity optimisation and subsequently allocated 
subject to the positive outcome of an economic test, in the following 
cases:

		  (a) at existing interconnection points,

		  (b) by establishing a new interconnection point or points;

		  �(c) �as physical reverse flow capacity at an interconnection point or 
points, which has not been offered before.

	 Gas Quality	 �Natural gas is made up of several component gases and is therefore 
subject to natural variation. This inconsistency affects the energy 
contained within a given volume of gas; the measure used is the 
Calorific Value (CV) of the gas. The Wobbe Number or Wobbe Index, 
is another important characteristic which describes the way in which 
the gas burns and is calculated as a factored ratio of CV and 
Specific Gravity (SG otherwise known as Relative Density).

	 Injectability	 �The rate at which the storage facility user is entitled to inject gas into 
the storage facility.

	 Interconnector	 �A transmission pipeline which crosses or spans a border between 
Member States for the sole purpose of connecting the national 
transmission systems of those Member States.

	 Interconnection Point	 �Meaning physical or virtual points connecting adjacent entry-exit 
systems or connecting entry-exit systems with an interconnector.

	 IRD	 �The Import Route Diversification indicator measures the 
diversification of paths that gas can flow through to reach a  
zone as defined under section 4.1.1. in Annex F. 

	 Lesser-Of-Rule	 �The rule applied, to ensure consistent and conservative available 
firm capacity values on the modelled Points in the network 
modelling exercise. The rule means, that on a Point with Entry  
and Exit capacities, the minimum of the two values will be 
considered as the firm capacity available for use. 

		  �Example: Promoter A submits an Exit capacity on Point P in the 
value of 100. Promoter B submits an Entry capacity on the other 
side of the Point P, in the value of 200. After the application of the 
rule, the firm capacity considered for modelling will be 100.

	 LNG Terminal	 �A LNG Terminal is a facility at which liquefied natural gas is 
received, stored and “regasified” (turned back into a gaseous state) 
after shipment by sea from the area of production.

	 Mixed fuels	 �Power generation facilities that can run on two or more different 
fuels. Therefore the identification of the primary source cannot be 
clearly defined. 

	 N-1	 �The indicator measuring the impact of the loss of the single largest 
infrastructure of a given country adapted to the context to the 
TYNDP and CBA. Levels for each country are available under 
section 4.1.2. in Annex F. 

	 National Production	 �Indigenous production coming either from off- or onshore gas 
sources in a country and covered in the TYNDP. An allocation per 
zone in a country has been carried out where relevant.

	 Network User	 �A customer or a potential customer of a transmission system 
operator, and transmission system operators themselves in so far  
as it is necessary for them to carry out their functions in relation to 
transmission.

	 Non-FID project	 �A project where the Final Investment Decision has not yet been 
taken by the respective project promoter(s).
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	 Number formatting 	 �Comma ( ,) is used as a 1,000 separator. 
Point ( .) is used as a decimal separator.

	 PCI ( Project of Common Interest)	 �A project which meets the general and at least one of the specific 
criteria defined in Art. 4 of the TEN-E Regulation and which has 
been granted the label of PCI Project according to the provisions of 
the TEN-E Regulation.

	 Power-to-Gas	 �Power-to-Gas is the process of converting surplus renewable energy 
into hydrogen gas by rapid response electrolysis.

	 Project	 �A Project designates any initiative, event or development that: 
\\ creates new capacities 
\\ or modifies existing capacities 
\\ �or aims at creating the necessary infrastructure for enabling 

such capacity changes. 

		  At points of the following types: 
\\ Cross-Border Points between Transmission Systems 
\\ Cross-Balancing Zone Points between Transmission Systems 
\\ LNG Entry Points 
\\ Storage Entry-Exit points 

		  �Such Projects do have to be submitted to ENTSOG in order for 
ENTSOG to take into account the induced changes to the existing 
capacities. All Projects submitted to ENTSOG are listed in the Annex 
A of the TYNDP. A Project is submitted by one Project Promoter. 

		  A Project can fall into two specific categories : 

\\ �Project with Associated Investment is a Project which requires 
financial investment and actual construction works will take 
place 

\\ �Capacity Modification is a “Project-like” data submission within 
the Data Portal by a Promoter. Capacity Modification is any 
capacity change (positive or negative) on a modelled Operational 
Point, whereby no actual physical work or financial investment is 
necessary to carry out the capacity modification. Due to this, it is 
not considered as an actual Project but as a Capacity Modifica-
tion and will be labelled accordingly in ENTSOG publications, 
including TYNDP Annexes. Capacity Modifications can be the 
result of the following actions: 

		  	 –	� Change in future demand assumptions, leading to capacity 
recalculations 

		  	 –	 Dynamic storage behaviour 
		  	 –	 Shifting of capacity between IPs 
		  	 –	� Decrease of capacity due to degradation of the transmission 

system 
		  	 –	 Decrease of capacity due to gas depletion 
		  	 –	 Technical Agreements between TSOs 
		  	 –	 Etc.

	 Project Promoter	 �A Project promoter is a registered legal entity, which has the 
capacity to undertake legal obligations and assume financial liability 
in order to realize the Project it promotes and submits during the 
course of the ENTSOG data collection procedure.

	 Reference Case	 �Means the reference price configuration for which the supply curve 
for each import source varies between the same price assumptions.

	 Report	 �The referenced TYNDP including all Annexes. Report and Plan are 
used interchangeably. 

	 RF	 �Remaining Flexibility indicator which measures the resilience of a 
zone as defined in section 4.2.1. in Annex F. The value of the 
indicator is set as the possible increase in demand of the Zone 
before an infrastructure or supply limitation is reached somewhere 
in the European gas system.
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	 Scenario	 �A set of assumptions for modelling purposes related to a specific 
future situation in which certain conditions regarding gas demand, 
fuel prices and biomethane.

	 Seasonal Factor	 �Factor applied to average yearly demand to determine the 
seasonality of the gas market as defined in section 3 of Annex C4.

	 Shale gas	 Natural gas that is trapped within shale formations. 

	 SSPDe	 �Supply Source Price Dependence indicator which measures the 
price exposure of each Zone to the alternative increase of the price 
of each supply source and as defined in section 4.2.6. in Annex F.

	 SSPDi	 �Supply Source Price Diversification indicator which measures the 
ability of each Zone to take benefits from an alternative decrease of 
the price of each supply source and as defined in section 4.2.5. in 
Annex F.

	 Supply Potential	 �The capability of a supply source to supply the European gas  
system in terms of volume availability. A Supply Potential is the 
range defined through Maximum and Minimum. Supply Potentials 
for a supply source have been developed independently with no 
assessment on the likelihood of their occurrence.  

	 Route Disruption 	 �Supply situation which is marked by an exceptional supply pattern
	 (formerly known as Supply Stress)	 �due to a supply route disruption. Specific route disruptions have 

been defined in section 2.2.7. in Annex F. 

	 Technical capacity	 �The maximum firm capacity that the Transmission System Operator 
can offer to the network users, taking account of system integrity 
and the operational requirements of the transmission network 
(Art. 2(1)(18), REG-715).

	 Ten-Year Network Development Plan	 The Union-wide report carried out by ENTSOG every other year as
	 (TYNDP)	  �part of its regulatory obligation as defined under Article 8 para 10  

of Regulation (EC) 715 / 2009. 

	 Transmission	 �The transport of natural gas through a network, which mainly 
contains high-pressure pipelines, other than an upstream pipeline 
network and other than the part of high-pressure pipelines primarily 
used in the context of local distribution of natural gas, with a view to 
its delivery to customers, but not including supply (Art. 2 (1) (1), 
REG-715).

	 Transmission System	 �Any transmission network operated by one Transmission System 
Operator (based on Article 2 (13), DIR-73).

	 Transmission System Operator	 �Natural or legal person who carries out the function of transmission 
and is responsible for operating, ensuring the maintenance of, and, 
if necessary, developing the transmission system in a given area 
and, where applicable, its interconnections with other systems, and 
for ensuring the long-term ability of the system to meet reasonable 
demands for the transport of gas (Article 2 (4), DIR-73).

	 USSD	 �Uncooperative Supply Source Dependence indicator which identifies 
zones whose physical supply and demand balance depends strongly 
on a single supply source when each zone tries to minimize its own 
dependence and as defined in section 4.2.3. in Annex F.

	 Wobbe Index	 �The Wobbe Index is a measure of the interchangeability of fuel 
gases and their relative ability to deliver energy.

	 Zone	 �A country or balancing zone at which level the market shall balance 
gas demand and supply.
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		  	 Abbreviations

	 ACER	 �Agency for the Cooperation of Energy Regulators

	 Bcm / Bcma	 �Billion cubic meters / Billion cubic meters per annum

	 CAM NC	 �Capacity Allocation Mechanism Network Code

	 CAPEX	 Capital expenditure

	 CBA	 Cost-Benefit Analysis

	 CIS	 Commonwealth of Independent States

	 DEg	 Balancing Zone of GASPOOL (DE)

	 DEn	 �Balancing Zone of NetConnect Germany (DE)

	 DIR-73	 �Directive 2009/73/EC of the European Parliament and of the Council of  
13 July 2009 concerning common rules for the internal market in natural gas  
and repealing Directive 2003/55/EC.

	 EBP	 European Border Price

	 EC	 European Commission

	 EIA	 Energy Information Administration

	 ENTSO-E	 �European Network of Transmission System Operators for Electricity

	 ENTSOG	 �European Network of Transmission System Operators for Gas

	 ETS	 European Trading Scheme

	 EU	 European Union

	 FEED	 Front End Engineering Design

	 FID	 Final Investment Decision

	 FRn	 �Balancing Zone of GRTgaz North Zone (FR)

	 FRs	 �Balancing Zone of GRTgaz South Zone (FR)

	 FRt	 Balancing Zone of TIGF (FR)	

	 GCV	 Gross Calorific Value

	 GIE	 Gas Infrastructure Europe

	 GHG	 Greenhouse Gases

	 GLE	 Gas LNG Europe

	 GRIP	 Gas Regional Investment Plan

	 GSE	 Gas Storage Europe

	 GWh	 Gigawatt hour

	 e-GWh	 Gigawatt hour electrical 

	 GQO	 Gas Quality Outlook

	 HHI	 Herfindahl-Hirschman-Index

	 H-gas	 High calorific gas

	 HDV	 Heavy duty vehicles

	 HGV	 Heavy goods vehicles

	 IEA	 International Energy Agency

	 IP	 Interconnection Point

	 ktoe	 �A thousand tonnes of oil equivalent. Where gas demand figures have been calcu-
lated in TWh (based on GCV) from gas data expressed in ktoe, this was done on 
the basis of NCV and it was assumed that the NCV is 10 % less than GCV.
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	 L-gas	 Low calorific gas

	 LDV	 Light Duty Vehicles

	 LNG	 Liquefied Natural Gas

	 mcm	 Million cubic meters

	 MMBTU	 Million British Thermal Unit

	 MS	 Member State

	 MTPA	 Million Tonnes Per Annum

	 mtoe	 �A million tonnes of oil equivalents. Where gas demand figures have been 
calculated in TWh (based on GCV) from gas data expressed in mtoe, this was  
done on the basis of NCV and it was assumed that the NCV is 10 % less than GCV.

	 MWh	 Megawatt hour

	 e-MWh	 Megawatt hour electrical

	 NCV	 Net Calorific Value

	 NERAP	 �National Energy Renewable Action Plans

	 OECD	 �Organisation for Economic  
Co-operation and Development 

	 OPEC	 �Organization of the Petroleum Exporting Countries

	 OPEX	 Operational expenditure

	 PCI	 Project of Common Interest

	 P2G	 Power-to-Gas

	 REG-703	 �REGULATION (EU) 2015 / 703 of 30 April 2015 establishing a network code  
on interoperability and data exchange rules

	 REG-347	 �Regulation (EU) No 347 / 2013 of the European Parliament and of the council  
of 17 April 2013 on guidelines for trans-European energy infrastructure and 
repealing Decision No 1364 / 2006 / EC and amending Regulations (EC) 
No 713 / 2009, (EC) No 714 / 2009 and (EC) No 715 / 2009

	 REG-715	 �Regulation (EC) No 715 / 2009 of the European Parliament and of the Council of 
13 July 2009 on conditions for access to the natural gas transmission networks.

	 REG-SoS	 �Regulation (EU) No 994 / 2010 of the European Parliament and of the Council of 
20 October 2010 concerning measures to safeguard security of gas supply and 
repealing Council Directive 2004 / 67 / EC.

	 RES	 Renewable Energy Sources

	 SIF / SWF	 �Seasonal Injection Factor / Seasonal Withdrawal Factor

	 SoS	 Security of Supply

	 Tcm	 Tera cubic meter 

	 TRS	 �Trading Region South, consisting of the balancing zones FRs and FRt

	 TSO	 Transmission System Operator

	 TWh	 Terawatt hour

	 e-TWh	 Terawatt hour electrical

	 TYNDP	 Ten-Year Network Development Plan

	 UGS	 Underground Gas Storage (facility)

	 WI	 Wobbe Index
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	 	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

	 ME	 Montenegro

	 MK	 FYROM

	 MT	 Malta

	 NL	 Netherlands, the

	 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



	 248	 |	 Ten-Year Network Development Plan 2017 

		  	 List of Tables

	 2	 DEMAND
	  2.1	 Highest daily and highest 14-day gas consumption  . . . . . . . . . . . . . . . . . . . .                    �25

	  2.2 	 �2009 – 2016 peak gas consumptions and their simultaneity  . . . . . . . . . . . . . .             �26

	  2.3 	 GHG reductions according to 2050 EU Roadmap  . . . . . . . . . . . . . . . . . . . . .                     �28

	  2.4	 TYNDP 2017 Demand Scenario Parameters  . . . . . . . . . . . . . . . . . . . . . . . . .                         �43

	  2.5 	 �Scenario alignment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           �46

	  2.6 	 �Considered emission and efficiency factors for the different fuels  
for power generation (Source: Based on data from IPCC and IEA)  . . . . . . . . .         �64

	  2.7	 �Comparison of WEO 2015 vs WEO 2016 gas demand  . . . . . . . . . . . . . . . . . .                  �71

	 3	 SUPPLY
	  3.1 	 Existing and planned import routes by source  . . . . . . . . . . . . . . . . . . . . . . . .                        �74

	  3.2 	 Supply potentials 2017  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        �80

	  3.3 	 Pipeline gas potentials from Russia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �83

	  3.4 	 Export capacity of the GASSCO offshore system  . . . . . . . . . . . . . . . . . . . . . .                      �84

	  3.5	 Pipeline gas potentials from Norway  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �86

	  3.6	 Algeria’s upcoming natural gas projects  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �87

	  3.7	 Pipeline gas potentials from Algeria  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �90

	  3.8	 Pipeline gas potentials from Libya  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �92

	  3.9	 Pipeline gas potentials from Azerbaijan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �94

	  3.10	 LNG supply potentials (GWh/d)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 �100

	  3.11	 Potential EU conventional production 2017 – 2037  . . . . . . . . . . . . . . . . . . .                   �103

	  3.12	 Potentials for injected biomethane  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �106

	  3.13	 Potential for shale gas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        �109

	 4	 INFRASTRUCTURE
	  4.1 	 �Number of projects from TYNDP 2015 completed, still planned,  

not-resubmitted and cancelled  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  �123

	  4.2 	 �Breakdown of projects in TYNDP 2017 by FID status and PCI status  . . . . . .      �124

	  4.3 	 �List of projects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              �137

	 5	 BARRIERS TO INVESTMENT	  
	  5.1 	 �Categories of barriers to investment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              �141

	 6	 ASSESSMENT	  
	  6.1	 FID projects with a direct capacity impact in the low infrastructure level  . . .   �155

	  6.2	 FID projects without a direct capacity impact in the low infrastructure level  . �156

	  6.3 	 �EU Bill results in the Green Evolution scenario  . . . . . . . . . . . . . . . . . . . . . .                      �182

	  6.4 	 �Price results for all countries in the Balanced supply configuration,  
Green Evolution, € / MWh, whole year  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             �183

	  6.5 	 �Price spreads per route for the Import Price Spread configuration  . . . . . . . .        �190

	  6.6	 �Advanced projects with a direct capacity impact  
in the advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              �194

	  6.7	 �Advanced projects without a direct capacity impact  
in the advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              �195



	 Ten-Year Network Development Plan 2017 	 |	 249

		  	 List of Figures

	 2	 DEMAND

	 2.1 	 �Evolution of European gas consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . �20

	 2.2 	 �Evolution of European yearly gas consumption and its breakdown  . . . . . . . . .         �21

	 2.3 	 Breakdown of the European year to year gas consumption evolution . . . . . . . .       �21

	 2.4 	 Evolution of sectoral split of final demand  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           �22

	 2.5 	 �European generation mix for power generation 2010, 2013 and 2015  . . . . . .      �22

	 2.6 	 �European thermal generation mix for power generation 2010, 2013 & 2015 . .  �23

	 2.7 	 �Evolution of European yearly gas consumption by country  . . . . . . . . . . . . . . .               �23

	 2.8 	 �Yearly modulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             �24

	 2.9 	 �Day of the highest consumption by country and year (GWh/d)  
and year percentage difference  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  �27

	 2.10 	 Total GHG emissions (in CO² equivalent) indexed to 1990. EU-28 . . . . . . . . . .         �29

	 2.11 	 �RES share in gross final energy consumption . . . . . . . . . . . . . . . . . . . . . . . . .                        �30

	 2.12	 �RES share in electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �30

	 2.13 	 �Evolution of US, EU and Japan LNG Prices . . . . . . . . . . . . . . . . . . . . . . . . . .                          �31

	 2.14 	 �Evolution of European spot prices for gas and coal . . . . . . . . . . . . . . . . . . . . .                     �31

	 2.15 	 �Evolution of European spot prices for emission rights  
for the period November 2012 – July 2016 . . . . . . . . . . . . . . . . . . . . . . . . . .                          �32

	 2.16 	 Daily EU total gas and electricity demand 2015 . . . . . . . . . . . . . . . . . . . . . . .                       �33

	 2.17	 �Quantities of Natural gas vehicles (October 2014)  
and CNG filling stations (2016), country detail . . . . . . . . . . . . . . . . . . . . . . . .                        �35

	 2.18 	 �Ratio of vehicles per CNG filling station, ENTSOG depiction . . . . . . . . . . . . . .              �35

	 2.19 	 �Potential increase in variable RES installed generation capacity  
(e-TYNDP 2016) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             �37

	 2.20 	 �Variability of wind generation in comparison to demand profile  
for Ireland (Sept 2016) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �37

	 2.21 	 TYNDP 2017 Demand Scenario Axis Diagram . . . . . . . . . . . . . . . . . . . . . . . .                        �38

	 2.22 	 �Power generation installed capacities for Vision 1 (Slow Progression),  
Vision 3 (Blue Transition) and Vision 4  
(Green Evolution and EU Green Revolution) . . . . . . . . . . . . . . . . . . . . . . . . . .                         �45

	 2.23 	 Prices for gas, coal and CO². Source IEA WEO 2015  . . . . . . . . . . . . . . . . . . .                   �46

	 2.24 	 �Final gas demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             �48

	 2.25 	 �Final demand sector evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �49

	 2.26 	 �Evolution of annual final gas demand in the period 2017 – 2035 . . . . . . . . . . .           �49

	 2.27 	 �Final peak gas demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        �50

	 2.28 	 �Comparison between final gas demand for the Peak day, the 2-week and the 
Yearly Average in different scenarios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �51

	 2.29 	 �Final peak demand sector evolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �51

	 2.30	 Gas demand for power generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 �52

	 2.31 	 �Evolution of annual gas demand for power generation  
in the period 2017 – 2035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       �53



	 250	 |	 Ten-Year Network Development Plan 2017 

	 2.32 	 �Peak gas demand for power generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             �54

	 2.33 	 �Comparison between power generation gas demand for the Peak day, the 
2-week high demand case and the Yearly Average in different scenarios . . . . .    �55

	 2.34	 Total gas demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             �56

	 2.35 	 �Evolution of total annual gas demand in the period 2017 – 2035 . . . . . . . . . . .           �57

	 2.36	 �Evolution of total gas demand in the period 2017 – 2035  
per sector and country  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �59

	 2.37 	 �Total peak gas demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �60

	 2.38 	 �Comparison between power generation gas demand for the Peak day, the 
2-week high demand case and the Yearly Average in different scenarios . . . . .    �61

	 2.39 	 �Non-network gas demand (Spain and Italy) . . . . . . . . . . . . . . . . . . . . . . . . . .                          �62

	 2.40 	 �Gasification demand (Bosnia and Herzegovina, Cyprus, FYROM and Malta . . .  �62

	 2.41 	 �RES installed generation capacities and share of  
power generation from RES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      �63

	 2.42 	 �Estimated CO² emissions from power generation  . . . . . . . . . . . . . . . . . . . . . .                      �65

	 2.43 	 Estimated CO² emissions from power generation  . . . . . . . . . . . . . . . . . . . . . .                      �66

	 2.44 	 Estimated CO² emissions from the power generation sector  
and gas final demand  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �67

	 2.45 	 �Estimated CO² emissions from the power generation  
and gas final demand sectors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �67

	 2.46 	 Estimated CO² emissions from the power generation  
and gas final demand sectors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �68

	 2.47	 �Comparison of TYNDP scenarios to European Commission  
Reference Scenario 2016 and IEA World Energy Outlook 2015 scenarios  . . . �71

	 3	 SUPPLY

	 3.1 	 Existing and planned import routes by source  . . . . . . . . . . . . . . . . . . . . . . . .                        �74

	 3.2 	 �European gas balance: Entries vs Exits 2005 – 2014  . . . . . . . . . . . . . . . . . . .                   �75

	 3.3 	 �Evolution of indigenous production vs. import 2005 – 2014  . . . . . . . . . . . . . .              �75

	 3.4 	 Evolution of imports 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 �75

	 3.5 	 Evolution of supply shares 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �75

	 3.6 	 �Daily flexibility (max, average, min)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �76

	 3.7 	 Split of the Russia supplies by route 2009 – 2015  . . . . . . . . . . . . . . . . . . . . .                     �77

	 3.8 	 Shares of Russian import routes 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . . . .                        �77

	 3.9 	 Split of the Norwegian supply by route 2009 – 2015  . . . . . . . . . . . . . . . . . . .                   �77

	 3.10 	 Shares of Norwegian import routes 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . .                      �77

	 3.11 	 �Split of the European Algerian supply by route 2009 – 2015  . . . . . . . . . . . . . .             �78

	 3.12 	 Shares of Algerian import routes 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . . . .                        �78

	 3.13 	 �Split of European LNG supply by route 2009 – 2015  . . . . . . . . . . . . . . . . . . .                   �78

	 3.14 	 Shares of LNG import routes 2009 – 2015  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           �78

	 3.15 	 �Split of European LNG re-exported (as energy source, not volume of fuel)  . . .   �79

	 3.16 	 �Natural gas production and demand of Russia  . . . . . . . . . . . . . . . . . . . . . . .                       �81

	 3.17 	 �Russian natural gas trade movements by pipeline  . . . . . . . . . . . . . . . . . . . . .                     �82



	 Ten-Year Network Development Plan 2017 	 |	 251

	 3.18 	 �Pipeline gas potentials from Russia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �83

	 3.19 	 �Norwegian pipeline exports by destination in 2015  . . . . . . . . . . . . . . . . . . . .                    �84

	 3.20	 �Evolution of Norwegian gas reserves 1973 – 2015  . . . . . . . . . . . . . . . . . . . . .                     �85

	 3.21 	 �Pipeline gas potentials from Norway  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �86

	 3.22 	 �Algerian dry natural gas production and consumption  . . . . . . . . . . . . . . . . . .                  �88

	 3.23 	 �Algerian pipeline gas exports to Europe 2006 – 2015  . . . . . . . . . . . . . . . . . . .                   �89

	 3.24 	 �Algerian LNG exports to EU and Turkey 2007 – 2015  . . . . . . . . . . . . . . . . . . .                  �89

	 3.25 	 �Breakdown of Algerian gas exports to Europe.  . . . . . . . . . . . . . . . . . . . . . . . .                       �89

	 3.26 	 �Algeria: gas exports to the EU vs. domestic gas demand  . . . . . . . . . . . . . . . .                �89

	 3.27 	 Pipeline gas potentials from Algeria  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �90

	 3.28 	 �Libyan gas production, consumption and export ratio 2000 – 2015  . . . . . . . .        �91

	 3.29 	 Pipeline gas potentials from Libya  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �92

	 3.30	 �Azerbaijan’s natural gas production and consumption 2001 – 2015  . . . . . . . .        �93

	 3.31 	 Pipeline gas potentials from Azerbaijan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �94

	 3.32 	 �Evolution of LNG production by basin 2001 – 2015  . . . . . . . . . . . . . . . . . . . .                    �95

	 3.33 	 �LNG Shares by basin 2001 – 2015  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                	95

	 3.34 	 �Evolution of LNG imports. Breakdown by geographical area. 2001 – 2015  . . .   �97

	 3.35 	 �LNG imports share. Breakdown by geographical area. 2001 – 2015  . . . . . . . .        �97

	 3.36 	 �Evolution of LNG imports in Europe-Eurasia. 2001 – 2015  . . . . . . . . . . . . . . .               �98

	 3.37 	 �Liquefaction vs. Regasification capacity  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �99

	 3.38 	 �LNG supply potentials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        �100

	 3.39	 �Contribution of each LNG origin to the total EU LNG imports  . . . . . . . . . . . .            �101

	 3.40 	 EU indigenous production 2009 – 2015. Country detail  . . . . . . . . . . . . . . . .                �102

	 3.41 	 �Evolution of EU indigenous production (%) between 2010 and 2015  . . . . . .      �103

	 3.42 	 �Potential of EU conventional production 2017 – 2037 (incl. Non-FID)  . . . . . �103

	 3.43 	 �Potential of EU conventional production (incl. non-FID) 2017 – 2037  . . . . . .      �104

	 3.44 	 �Shares of EU potential conventional production  
(incl. non-FID) 2017 – 2037 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      �104

	 3.45 	 �European biogas plants by the end of 2014  . . . . . . . . . . . . . . . . . . . . . . . .                        �105

	 3.46 	 �Biogas production in Europe 2014  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               �105

	 3.47 	 �Potentials for injected biomethane  
(in comparison with / without conventional production)  . . . . . . . . . . . . . . . . .                �106

	 3.48 	 �Biomethane Green Revolution / Evolution potential (Split by country)  . . . . . .      � 07

	 3.49 	 �Technically recoverable shale gas resources in the EU  . . . . . . . . . . . . . . . .                �108

	 3.50 	 �Technically recoverable shale gas in EU  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           �108

	 3.51	 �Potential for shale gas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        �109

	 3.52	 �Proved natural gas reserves worldwide by Country  . . . . . . . . . . . . . . . . . . .                   �110

	 3.53	 �Total supply potential to Europe  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 �112

	 3.54 	 �Evolution of supply ranges – Spread between potential  
maximum and minimum scenarios by source  . . . . . . . . . . . . . . . . . . . . . . .                       �113



	 252	 |	 Ten-Year Network Development Plan 2017 

	 4	 INFRASTRUCTURE

	 4.1 	 Infrastructure Levels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         �119

	 4.2 	 Comparison between TYNDP 2015 and TYNDP 2017  . . . . . . . . . . . . . . . . .                 �121

	 4.3 	 �Map of commissioned projects between TYNDP 2015 and TYNDP 2017  . . .   �122

	 4.4 	 �Comparison of project submission in TYNDP 2017 and TYNDP 2015  
per type of infrastructure and FID status  . . . . . . . . . . . . . . . . . . . . . . . . . . .                          �123

	 4.5 	 �Comparison of project with FID status in TYNDP 2017 and TYNDP 2015  . .  �124

	 4.6 	 �Breakdown of the projects in TYNDP 2017  
per 2nd PCI List and per type of infrastructure  . . . . . . . . . . . . . . . . . . . . . .                      �124

	 4.7 	 �Breakdown of projects in TYNDP 2017  
by infrastructure type and project status  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           �124

	 4.8 	 �Number of projects per country and type  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �125

	 4.9 	 �Number of projects per country and project status  . . . . . . . . . . . . . . . . . . .                   �125

	 4.10 	 Projects by commissioning year and by project status  . . . . . . . . . . . . . . . . .                 �127

	 4.11 	 �Projects by commissioning year (cumulative) and by infrastructure level  . . .   �127

	 4.12 	 �Status in TYNDP 2017 for the projects submitted to both  
TYNDPs 2015 and 2017  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      �128 

	 4.13 	 �Share of common projects in TYNDP 2015 and TYNDP 2017  
by commissioning status  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      �128

	 4.14 	 �Overview of total cost by project status  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �129

	 4.15	 �Overview of total cost by commissioning year  . . . . . . . . . . . . . . . . . . . . . . .                       �129

	 5	 BARRIERS TO INVESTMENT

	 5.1 	 National Barriers to investment (when reported)  . . . . . . . . . . . . . . . . . . . . .                     �140

	 5.2 	 �Combined overview of project barriers, as submitted by the promoters  . . . .    �141

	 5.3 	 Overview of project barriers by project type, as submitted by the promoters 
(LNG – TRA – UGS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           �141

	 5.4 	 Overview of Regulatory related project barriers  . . . . . . . . . . . . . . . . . . . . . .                      �142

	 5.5 	 Overview of the Market related project barriers  . . . . . . . . . . . . . . . . . . . . . .                      �143

	 5.6 	 Overview of the Financing related project barriers  . . . . . . . . . . . . . . . . . . . .                    �144

	 6	 ASSESSMENT

	 6.1 	 �Supply Adequacy Outlook  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     �152

	 6.2	 �Evolution of extra-EU supply needs in the different scenarios  . . . . . . . . . . .           �153

	 6.3 	 �Disrupted Rate and Remaining Flexibility, EU Green Revolution  
and Blue Transition, DC, Low infrastructure level  . . . . . . . . . . . . . . . . . . . . �158

	 6.4 	 �Remaining Flexibility for Langeled, Franpipe, Transmed, GreenStream,  
MEG and TANAP route disruption, Low infrastructure level,  
all Demand Scenarios and High Demand Situations  . . . . . . . . . . . . . . . . . .                  �159

	 6.5 	 �Disrupted Rate and Remaining Flexibility under Belarus route disruption,  
EU Green Revolution and Blue Transition, DC, Low infrastructure level  . . . .    �160

	 6.6 	 �Disrupted Rate and Remaining Flexibility under Ukrainian route disruption,  
EU Green Revolution and Blue Transition, DC, Low infrastructure level  . . . .    �161



	 Ten-Year Network Development Plan 2017 	 |	 253

	 6.7 	 �N-1, Blue Transition and EU Green Revolution, DC,  
Low infrastructure level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	163

	 6.8 	 � Yearly supply mixes at EU level in Blue Transition and  
EU Green Revolution scenarios over time  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �165

	 6.9 	 Supply mix peak day, Blue Transition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             �166

	 6.10 	 Supply mix peak day, EU Green Revolution  . . . . . . . . . . . . . . . . . . . . . . . . .                        �166

	 6.11 	 �SSPDi, Green Evolution, Low infrastructure level, 2017  . . . . . . . . . . . . . . . .                �169

	 6.12 	 �Access to supply sources, Green Evolution, Low infrastructure level,  
whole year  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 �170

	 6.13 	 SSPDi per country, Green Evolution, Low infrastructure level, whole year  . . .   �173

	 6.14 	 �European level supply and demand adequacy with no supply from Norway . . .    	175

	 6.15 	 �CSSD-NO, Green Evolution, Low infrastructure level, whole year  . . . . . . . . .         �175

	 6.16 	 �European level supply and demand adequacy with no supply from Russia  . . .   �176

	 6.17 	 �CSSD-RU, Green Evolution, Low infrastructure level, whole year  . . . . . . . . .         �177

	 6.18 	 �European level supply and demand adequacy with no LNG  . . . . . . . . . . . . .            �178

	 6.19 	 �CSSD-LNG, Green Evolution, Low infrastructure level, whole year  . . . . . . . .        �179

	 6.20 	 �Import Route Diversification, Low infrastructure level  . . . . . . . . . . . . . . . . .                 �180

	 6.21 	 �Price effects from a low price for Russian gas, Green Evolution,  
Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       �184

	 6.22 	 �SSPDi – Russian gas per country,  
Green Evolution, Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �184

	 6.23 	 �Price effects from a high price for Russian gas, Green Evolution,  
Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       �185

	 6.24 	 �CSSD – Russian gas per country,  
Green Evolution, Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �185

	 6.25 	 �Price effects from a low price for LNG,  
Green Evolution, Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �186

	 6.26 	 �SSPDi – LNG per country, Green Evolution, Low infrastructure level  . . . . . . .       �186

	 6.27 	 �Price effects from a high price for LNG,  
Green Evolution, Low infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �187

	 6.28 	 �CSSD – LNG per country, Green Evolution, Low infrastructure level  . . . . . . .       �187

	 6.29 	 �Import price spread configuration, whole year, Low infrastructure level,  
Blue Transition and EU Green Revolution  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �191

	 6.30 	 �Disrupted Rate and Remaining Flexibility, Blue Transition,  
EU Green Revolution, Advanced infrastructure level, DC  . . . . . . . . . . . . . . .               �196

	 6.31 	 �Disrupted Rate and Remaining Flexibility under Belarus disruption,  
Blue Transition and EU Green Revolution, DC,  
Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �197

	 6.32 	 �Disrupted Rate and Remaining Flexibility under Ukrainian route disruption,  
Blue Transition and Green Revolution, DC, Advanced infrastructure leve  . . .   �198

	 6.33 	 �N-1, Blue Transition and EU Green Revolution, DC,  
Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �199

	 6.34 	 �Access to supply sources based on SSPDi above 20%,  
Green Evolution, whole year, Advanced infrastructure level  . . . . . . . . . . . . .             �201

	 6.35 	 SSPDi per country, Green Evolution, whole year,  
Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   �201



	 254	 |	 Ten-Year Network Development Plan 2017 

	 6.36 	 �CSSD-Russia, Green Evolution, whole year, Advanced infrastructure level  . .  �202

	 6.37 	 �Import Route Diversification, Advanced Infrastructure level  . . . . . . . . . . . . .             �203

	 6.38 	 �Price effects from a low price for Russian gas, Green Evolution,  
whole year, Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �204

	 6.39 	 �Price effects from a high price for Russian gas, Green Evolution,  
whole year, Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �205

	 6.40 	 �Price effects from a low price for LNG, Green Evolution,  
whole year, Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �205

	 6.41 	 �Import price spread configuration, Blue Transition and Green Revolution,  
whole year, Advanced infrastructure level  . . . . . . . . . . . . . . . . . . . . . . . . . .                          �206

	 6.42 	 �UA transit disruption, PCI 2nd list, DC, Blue Transition  . . . . . . . . . . . . . . . .                �209

	 6.43 	 �N-1, PCI 2nd list, DC, Green Evolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            �209

	 6.44 	 �Access to supply sources based on SSPDi above 20 %, whole year,  
Green Evolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             �211

	 6.45 	 SSPDi, PCI 2nd list infrastructure level, whole year, Green Evolution  . . . . . .      �211

	 6.46 	 �Cooperative Supply Source Dependence to Russian supply,  
PCI-2nd list infrastructure level, whole year, Green Evolution  . . . . . . . . . . . .            �212

	 6.47	 �Cooperative Supply Source Dependence to LNG supply,  
PCI-2nd list infrastructure level, whole year, Green Evolution  . . . . . . . . . . . .            �212

	 7	 ENERGY TRANSITION
	 7.1	 �Number of commissioned European biomethane plants   . . . . . . . . . . . . . . .               �222

	 7.2 	 �Example of P2G filling station installation (Berlin 2011)  . . . . . . . . . . . . . . . .                	223

	 8	 GAS QUALITY OUTLOOK
	 8.1	 Wobbe Index and Gross Calorific Value of import points  

and indigenous production  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    �228



	 Ten-Year Network Development Plan 2017 	 |	 255

		  	 Bibliography

�ACER, ‘Unit Investment Cost for Electricity and Gas’ published in July 2015

Algerian Energy Ministry (2013), ‘Situation du gaz en Algérie’ 

BAFA (German Federal Office for Economic Affairs and Export Control)

BP (2002-2016), ‘Statistical Review of World Energy’

COMEXT:  
Eurostat's reference database for detailed statistics on international trade in goods.

Commission Regulation No 833 / 2010 of 21 September 2010 implementing 
Council Regulation No 617 / 2010 concerning the notification to the Commission of 
investment projects in energy infrastructure within the European Union

Council Regulation No 617 / 2010 of 24 June 2010 concerning the notification 
to the Commission of investment projects in energy infrastructure within the Euro-
pean Union and repealing Regulation (EC) No 736 / 96

Delek Group, Israeli Oil & Gas E & P Group

DG Energy (2014), ‘EU Energy, Transport and GHG Emissions Trends to 2050’

DG Energy (2014-2016), ‘Quarterly Reports on European Gas Markets’

Directive 2009 / 73 / EC of the European Parliament and of the Council of 
13 July 2009 concerning common rules for the internal market in natural gas and 
repealing Directive 2 003 / 55 / EC

DNV-GL, ‘The Changing Role of Gas as a Sustainability Enabler 2016’

Düsseldorf Institute for Competition Economics (DICE),  
‘New Social Market Economy (INSM) Umlage zur Finanzierung der Erneuerbaren 
Energien (EEG-Umlage)’ Study

EC ‘Blue Corridor Initiative’ 

EC Communication ‘2030 Framework’

EC Communication ‘Climate and Energy Package’

EC Communication ‘Effort Sharing Decision’

EC Communication ‘Energy Efficiency Impact Assessment 2014’

EC Communication ‘Energy Roadmap 2050’

EC Communication ‘EU Reference Scenario 2016 – Energy, transport and GHG 
emissions – Trends to 2050’

EC Communication ‘European Energy and Transport Trends to 2030  
(update 2007)’

EC Communication ‘Paris COP21 Agreement’

EC Strategic Energy Technologies Information System (SETIS),  
ETRI 2014 (Energy Technology Reference Indicator projections for 2010-2050)

EIA (2016), ’Country reports: Algeria, Azerbaijan, Libya, Egypt’

EirGrid, System Information

Energy Environmental Agency (EEA)

Enertrag 2013, Hybrid Power Plant

ENI

ENTSO-E (2016), e-TYNDP 2016 and Scenario Development Report

ENTSO-E Transparency Platform

ENTSOG (2014), TYNDP 2015

EUROGAS, Statistical Report 2015



	 256	 |	 Ten-Year Network Development Plan 2017 

	 Publisher:	 �ENTSOG aisbl 
Avenue de Cortenbergh 100 
1000 Brussels, Belgium

	 Co-Authors:	 �Céline Heidrecheid, Arturo de Onís Romero-Requejo, James Gudge,  
Louis Watine, Rares Mitrache, Stefan Greulich, Stefano Astorri,  
Vincent Scherrer, Antonio Gómez Bruque, Editing KG, Nemo KG,  
Supply & Demand KG, INT WG and INV WG Members

	 Design :	 DreiDreizehn GmbH, Berlin | www.313.de

European Biogas Association (2013), ‘Green Gas Grids‘

European Energy Exchange (EEX)

European Energy Exchange, ‘Historical data on emission allowances’

Eurostat

Fraunhofer - Institut für Solare Energiesysteme (ISE),  
‘The role of power-to-gas in achieving Germany’s climate policy targets with a 
special focus on concepts for road based mobility’

GASSCO

Gazprom

GIE

GIIGNL, Annual Report

GLE

Green Gas Initiative, Gas and Gas Infrastructure – the Green Commitment

Hydrogen in Pipeline Systems – Network (HIPS-NET)

IEA (2011 – 2016), ‘World Energy Outlook’

IGU (International Gas Union) 2016 World LNG Report

Institute of Energy Strategy, “Gas exports to EU” (Gromov 2011)

Institute of Energy Strategy, Alexey Gromov (2011),  
‘Russian Gas: Between Europe and Asia‘

Intergovernmental Panel on Climate Change (IPCC)

International Maritime Organisation (IMO)

Medpro (2012),  
’Outlook for Oil and Gas in Southern and Eastern Mediterranean Countries’

Ministry of Energy of the Russian Federation (2010),  
‘Energy Strategy of Russia for the Period up to 2030’

Mott MacDonald (2010), ‘Supplying the EU Natural Gas Market’

National Grid (2015), ‘UK Future Energy Scenarios’

NGVA Europe, Report of activities 2015/2016

Norwegian Petroleum Directorate 

NREAP, National Renewable Energy Action Plans

Oxford Institute for Energy Studies (OIES),  
‘The Political and Commercial Dynamics of Russia’s Gas Export Strategy’  
(James Henderson & Tatiana Mitrova, September 2015).

PÖYRY (2013), ‘Macroeconomic Effects of European Shale Gas Production’  

Regulation (EC) No 715 / 2009 of the European Parliament and of the Council 
of 13 July 2009 on conditions for access to the natural gas transmission networks

Regulation (EU) No 994 / 2010 of the European Parliament and of the Council 
of 20 October 2010 concerning measures to safeguard security of gas supply and 
repealing Council Directive 2004 / 67 / EC

Sonatrach

The Royal Norwegian Ministry of Petroleum and Energy

UK Government, Annual Fuel Poverty Statistics Report 2016



	 Ten-Year Network Development Plan 2017 	 |	 257

		  	 Legal Disclaimer 

The TYNDP was prepared in a professional and workmanlike manner 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 sup-
port 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 warranty of any kind as to the complete-
ness, accuracy, fitness for any particular purpose or any use of results based on this 
information and ENTSOG hereby expressly disclaims all warranties and representa-
tions, whether express or implied, including without limitation, warranties or repre-
sentations of merchantability or fitness for a particular purpose. In particular, the ca-
pacity figures of the projects included in TYNDP are based on preliminary 
assumptions and cannot in any way be interpreted as recognition, by the TSO/s con-
cerned, 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 verify the accurate and relevant information needed for its own assess-
ment 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”) is not intended to evaluate individual impact of the 
PCIs and PCI candidate. For the relevant assessments in terms of value of each PCI 
the readers should refer to the information channels or qualified sources provided 
by law.

	 Publisher:	 �ENTSOG aisbl 
Avenue de Cortenbergh 100 
1000 Brussels, Belgium

	 Co-Authors:	 �Céline Heidrecheid, Arturo de Onís Romero-Requejo, James Gudge,  
Louis Watine, Rares Mitrache, Stefan Greulich, Stefano Astorri,  
Vincent Scherrer, Antonio Gómez Bruque, Editing KG, Nemo KG,  
Supply & Demand KG, INT WG and INV WG Members

	 Design :	 DreiDreizehn GmbH, Berlin | www.313.de



	 258	 |	 Ten-Year Network Development Plan 2017 

		  	 List of Annexes

All Annexes are available as PDF or Excel-file on  
www.entsog.eu/publications/tyndp

A	 Infrastructure Projects

	 A 1	 Project Tables�

	 A 2	 Project Details �

B	 TYNDP 2017 map

C	 Demand and Supply

	 C 1	 Country specifics�

	 C 2	 Demand �

	 C 3	 Power generation assumptions�

	 C 4	 Demand methodology

	 C 5	 Supply�

D	 Capacities

E 	 Modelling Results

	 E 1	 Flows

	 E 2	 Disrupted demand

	 E 3	 Disrupted rate

	 E 4	 Remaining flexibility

	 E 5	 N - 1

	 E 6	 Import Route Diversification (IRD)

	 E 7	 Modelling indicators

	 E 8	 Monetisation

	 E9	 Monetisation per country

	 E 10	 Import price spread

	 E 11	 Marginal price

F	 Methodology

G	 Gas Quality Outlook





ENTSOG aisbl

Avenue de Cortenbergh 100 
1000 Brussels, Belgium 
Tel. +32 2 894 51 00

info@entsog.eu 
www.entsog.eu


