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PREFACE 

Annual consumption in the regional European gas market peaked in 2010 and by 2015 had declined 

by 15 per cent. While the retiral  of coal and nuclear generation plant in the 2020s may serve to 

support gas demand, the inexorable rise of state -supported renewables is expected to erode 

Europeõs gas consumption in the power generation and subsequently the space heating and 

possibly industrial sectors in the longer term. In this context, it may seem strange to focus on 

transmission system bottlenecks in a regional market which having seen dramatic expansion since 

its inception in the late 1960s has at best only modest growth potential.   

 

The first clue lies in the papers published by Beatrice Petrovich which examined the price 

correlation of gas trading hubs across the European market from  the mid -2000s. These suggested 

the design capacity and contractual relationships of the early transm ission system perhaps lagged 

behind changing supply flow patterns and the responsiveness required to allow gas to flow freely 

in response to hub price supply signals. An earlier joint OIE S/ewi ER&S paper examined historical 

manifestations of de -linked hub prices and by ômodelling historyõ - using the ewi ER&S TIGER 

model - related this to physical and contractual restrictions.  

 

Projecting forward to 2030, this paper looks at how bottlenecks may change under two scenarios 

based on high and low cases for LNG and Russian pipeline gas imports respectively, in the context 

of modest European gas demand growth. Bottlenecks are examined both in terms of LNG and 

pipeline import capacity at the European border and at critical interconnector points within 

Europe.   

This paper should be of interest at a strategic level for commercial  players in the gas market and 

also to regulators and system operators charged with ensuring that future infrastructure is in place 

to facilitate pan -European traded markets against a background of changing supply patterns.  

 

This paper is the product of excellent co -operation between OIES and ewi Energy Research and 

Scenarios. 

 

Howard Rogers 

 

Oxford June 2017 
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1 INTRODUCTION 

European gas demand was on a general downward trend between 2010-2015 due to factors which 

included: the impact of the 2008 financial crisis on European economic activity (reflected in 

energy demand), the ôsqueezeõ on gas consumption in the power sector by politically (and 

financially) supported renewables, and ôcheapõ coal in the absence of an effective CO2 pricing 

system. Other factors included the apparent long -term trend of a reduction in energy intensive 

industrial activity, the reduction in residential space heating consumption due to improved energy 

efficiency, and possibly household financial constraints. Initial data for 2016 however, shows an 

increase in gas demand of some 4 per cent over 2015, in part due to higher use of gas in power 

generation as the UK minimum carbon price floor took effect, and in the second half of 2016 with 

the rise in international coal prices.  

 

Given the extensive nature of Europeõs existing gas pipeline network, it is therefore surprising 

that bottlenecks - whether of a temporary or semi -permanent/recurring nature - have been an 

issue since 2010. In general, these can be explained by the shifting patterns of imported supply 

of pipeline gas and LNG at European border points, and the consequent challenges of transporting 

these supplies onwards to consumption centres through systems designed for earlier, different 

import flow configurations.  

 

Earlier papers by Beatrice Petrovich 1 and the first pape r produced by OIES and ewi ER&S2 

identified bottlenecks between Northern and Southern France, between Italy and Northern 

Europe, and between Germany and Austria. Of these, two appeared to be physical bottlenecks 

and the third contractual. Not specifically addressed in these studies but of n ote is the limitation 

on transport capacity between the Spanish gas market and that of France and the wider European 

market. The first OIES/ewi ER&S paper took the evidence of bottlenecks from Petrovichõs papers 

(identified by low correlation or ôde-linkageõ between the traded gas prices at hubs in the 

respective regions) and, using historical demand and supply data 3, ôremodelled historyõ using the 

TIGER model, to successfully confirm that periods of de -linkage between the hubs corresponded 

to physical congestion in pipelines linking these hubs.  

 

The obvious follow-on research question is, given the continued decline in domestic production, 

how might the situation change in the future given i) uncertainties in future European gas demand 

trends and differenc es in the mix of LNG and pipeline imports (principally from Russia), and ii) 

new infrastructure at various stages of planning/commitment, in particular new LNG import 

terminals and/or interconnectors, aiming at diversifying supply away from Russian gas, pr incipally 

in the Baltic states and in South East Europe.  

  
 

1 Petrovich (2013, 2014, 2015). 
2 OIES & EWI (2016). 
3 Including domestic production, pipeline gas imports and LNG imports.  



Introduction  

  
  2 

 

This is far from an academic exercise. Petrovich (2015) 1 estimated that bottlenecks in Europe 

during 2014 represented a cost to end consumers in Italy of some û300 million as a consequence 

of hub pr ices being higher than those prevailing on the hubs of North West Europe. Moreover, the 

additional gas procurement cost in 2014 caused by physical congestion between Germany and 

Austria can be estimated at about û60 million; additionally, de-linkage of pri ces in the South of 

France compared to those in the adjacent PEGN translated into û240 million in the same year 

(Petrovich 2015).  

 

This paper also addresses an additional question: ôUnder different future supply/demand and 

import flow scenarios, do the bo ttlenecks observed in the 2012 -2015 period endure, get worse or 

are they alleviatedõ? It is intended that this paper will provide insight and relevance to regulators 

and system operators in their deliberations on system expansion decisions.  

 

However, this analysis focuses purely on the occurrence of bottlenecks, and it does not discuss 

welfare implications. In fact, as already pointed out by Lochner (2012), the removal of a 

bottleneck is not necessarily efficient from a system point of view, since the cost of additional 

investment to remove the bottleneck could be higher than the costs of a price de -linkage caused 

by the bottleneck.  

 

Chapter 2 briefly reprises the conclusions  from the first OIES/ewi ER&S, which focussed on the 

historical position. Chapter 3  describes the overall approach and methodology of this paper 

including a summary description of the TIGER model and the process for transforming input 

assumptions into ôdigestible dataõ.  

 

Chapter 4 summarises the derivation of supply/demand scenarios wit hin which the European 

import trajectory of pipeline gas and LNG are defined, and Chapter 5 discusses the results and 

implications of such modelling. Chapter 6 presents the conclusions.  

 

A more detailed description of the TIGER model is contained in the Ap pendix.  

 

  
 

1 Petrovich (2015).  
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2 CONCLUSION FROM MODELLING HISTORY 

Barriers remain to the free trade of gas between some of the main European gas hubs, as shown 

by recurrent price misalignment between relatively  large and mature gas consuming zones: 

between Northern and Southern France, between Germany and Austria, and between North West 

European hubs and the Italian market.  

 

The analysis in the previous OIES/ewi ER&S5 explored the driving forces behind such 

disconnections, and in particular whether these would be present in a fully competitive setting 

where all gas suppliers to Europe are price takers and the use of cross -border transmission capacity 

is optimized (specifically where the existing infrastructure is  fully exploited to carry out arbitrage 

activities and transport costs are minimized). The analysis adopted as its benchmark the least 

cost flow pattern within the European grid determined by the TIGER model created by EWI for a 

selected calendar year (2014) once key import/export flows, domestic production and demand 

had been fixed at historically observed levels.  

 

By ôre-running historyõ, we verified the physical nature of the bottleneck within the French grid 

and the sub-optimal utilization of transmissi on capacity on the NCG-Switzerland-Italy route, which 

in turn contributed to heavy gas flows in the Germany to Austria direction that did not conform 

to 'pure economic logic' and led to the recurring disconnection of the Austrian market. Moreover, 

the presence of long term shipping contracts on the Transitgas route, difficulties in making 

transmission capacity available to other participants when not nominated by the original owner, 

and insufficiently flexible capacity allocation procedures appeared to be o bstacles to shipping gas 

on a spot basis from Germany to Italy, via Switzerland. However, the confidentiality of shipping 

contract terms and bookings on this route did not allow to us to establish robust evidence for this 

argument.  

 

The somewhat limited po ssibility of fully utilizing the Transitgas pipeline system creates a case 

for shipping gas from the liquid gas markets in North West Europe to Italy through Austria. This 

alternative route to the PSV puts pressure on the Oberkappel IP and increases the ne ed to ship 

gas eastward from Germany via Austria. This situation was exacerbated when the cessation of 

Russian supplies to Ukraine in the second half of 2014 led to substantial reverse (eastward) flows. 

The request to move significant volumes from NCG to t he Austrian VTP led to the saturation of 

the transmission capacity at Oberkappel and hence to physical congestion between Germany and 

Austria.  

 

Turning to the French case study, the comparison between reality and simulation for gas flow 

between the two mai n French market zones corroborates the argument that if more transmission 

capacity was made available in the North to South direction, this would most likely favour the 

  
 

5 OIES & EWI (2016) 
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creation of a single price for natural gas within France in times of LNG scarcity in th e South of 

France and high exports to Spain. 

 

This work complements and corroborates the findings of the price delinkage analysis carried out 

by OIES to identify the remaining barriers to the free trade of natural gas in Europe. OIES research 

proved that e ven in a mature and well -integrated European gas market, it may be that for some 

periods, as a consequence of changes in gas flow patterns across Europe, a hub may split from the 

others and display a price dynamic which is completely different from the oth ers, possibly 

resulting in higher costs.  

 

Anticipating future bottlenecks would help to assess whether there is a case for developing 

suitable frameworks/incentives aimed at mitigating the potential future factors which would act 

as barriers to price integ ration in the European gas market.  
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3 MODELLING APPROACH 

The analysis for this paper was undertaken using the European supply-demand transmission model 

TIGER. The TIGER model was developed by ewi ER&S; it works using as inputs: demand, production 

capacities of major gas suppliers, European domestic production, information on long term 

contracts, and transmission tariffs data, and gives as an output a pattern of physical gas flows 

within Europe. TIGER is a cost-minimizing model: the whole system is optimized w ith regard to 

the cost of gas supply, subject to several infrastructure constraints, for example capacity limits 

of pipelines or injection/withdrawal storage curves. Consequently, TIGER -simulated flows are the 

optimal ones, meaning that such flows imply ev ery arbitrage opportunity has been exploited to 

the extent that available infrastructure allows. For a technical model description, please refer to 

Lochner (2012). 

 

OIES has published many papers based on future European region supply/demand scenarios in the 

context of a global LNG balance 6. The solution for Europe from this global balance model includes 

monthly values for production, consumption, pipeline imports, LNG imports and exports, and 

storage inventories. These can be converted into daily values fo r input into the TIGER model.  

 

With this input data and assumptions on infrastructure capacities and tariffs, the TIGER model 

simulates the least cost pattern of flows within the European grid (essentially the flow pattern 

within Europe that minimizes tran sport costs, subject to capacity constraints).  

  
 

6 See Rogers (2015) and earlier work by the same author on the OIES website. 
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4 DERIVATION OF SUPPLY/DEMAND SCENARIOS 

Future supply/demand scenarios for Europe are defined within the balance of a ôglobal systemõ 

connected by LNG, as shown in Figure 1. In this system, global LNG supply is imported by the five 

established Asian LNG importers (Japan, South Korea, Taiwan, China, and India). The new and 

niche markets ð in Asia, the Middle East and in South and Central America ð are also taken into 

account. What is left over is available for the  Atlantic basin markets of North America and Europe 7. 

Since the onset of the US shale gas revolution however, North America has had a minimal 

requirement for LNG imports and indeed, the first export cargo of Lower 48 -sourced LNG left the 

US Gulf Coast in February 2016. 

 

The European region has other sources of gas supply. Its domestic production is mainly from 

Norway, the Netherlands and the UK. Of these, the UK and Netherlandõs production is in decline 

and the level of Norwegian production beyond 2020 is open to question . Pipeline gas from Algeria, 

Libya, Azerbaijan, Iran (to Turkey) and, most notably, Russia has historically contributed some 40 

per cent of Europeõs gas supply.   

 

The four key parameters which will determine the scale and nature of European import flows f rom 

the present through the 2020s are: future European gas demand, the domestic production 

  
 

7 This is a slightly simplistic representation as Europe has some LNG on long term contract, but in overall terms the model is valid and such 

contractual commitments can be taken in account  
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trajectory, LNG available for Europe (from the global balance), and Russian pipeline supplies 

making up the balance. These are described individually below.  

4.1 Euro pean Gas Demand 

Figure 4.2 shows a historical and a future view of European gas demand based on Anouk Honoreõs 

Base Case8. Growth in gas demand is based on the assumed retiral of coal and nuclear plants and 

a slowing in the pace of renewable investment in the 2020s.  

 

 

 

4.2  Domestic Production Trajectory  

Even on this trajectory which is lower than the previous consensus European gas demand outlook, 

Europe will need to increase its imports of pipeline gas and LNG as domesti c production declines.  

Figure 4.3 shows an outlook for European domestic production to 2030.  

 

 

 

  
 

8 Anouk Honore (OIES) 2017, Forthcoming 
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Total  domestic production in Figure 4.3 declines from 254 bcm/a  in 2015 to 140 bcm/a  in 2030. 

Of the major producers, Norway is expected to maintain its plateau until the early -mid 2020s and 

then commence a gradual decline as new d iscoveries become smaller and further away from 

existing infrastructure, while the Netherlands is expected to maintain restrictions on Groningen 

field production (to ameliorate earth tremors) and only modest new production is expected. 

Meanwhile the UK is expected to continue its long term production decline although a notional 5 

bcm/ a of shale gas/prospective upside has been included in the 2020s 9. There appears little 

potential for production upside elsewhere in the region.  

4.3  LNG Supply 

The surge in Asian LNG demand from 2009 to 2012, coinciding with the hike in the oil price (and 

hence the price of LNG under long term oil indexed contracts), provided the incentive for a 

proliferation of new LNG supply. By 2020, new LNG supply from projects under constructio n, 

chiefly in Australia, the USA and Russia, will take global LNG supply to above 500 bcm / a, compared 

with the 2015 level of 330 bcm / a.   

  
 

9 It is questionable whether this will be realised however.  
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Although the pace of new LNG project FIDõs has slowed noticeably  during 2015 and 2016, Tangguh 

Train 3, Wood Fibre (Canada) and potentially Coral (Mozambique) represent examples of counter -

cyclical investment.  Pre -FID projects in various stages of definition, notably in the US, East Africa, 

Australia, Russia and Canada represent significant additional LNG supply potential awaiting signs 

of more positive fundamentals for LNG demand, given that  the time from FID to production is 

typically 5 years for these projects.  

A critical factor driving the timing of the need for new LNG supply and how much of this is 

available for Europe is the evolution of Asian LNG require ments. This is shown in Figure 4.5. 
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Uncertainties in Asian LNG demand through to 2025 chiefly relate to  the pace and extent of 

Japanõs nuclear re-start programme and Chinaõs gas demand growth, plus the balance of pipeline 

versus LNG. In the longer term to 2030, the evolution of gas in Indiaõs energy mix and the 

development of LNG penetration in Pakistan, Th ailand, Vietnam, Bangladesh, and others is, in 

aggregate, highly important.  

4.4  Russian Pipeline Gas Imports  

Russia is the single largest supplier of natural gas to the European region, via a pipeline network 

entering NW, Central and SE Europe. Figure 4.6 shows recent annual import volumes compared 

with the legacy suite of long term contracts which extend to 2030 and beyond.  
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As LNG supply builds from 2016 to 2020, any volume surplus to Asian and other market 

requirements will enter the European market via its 217 bcm/ a of LNG regas import capacity.  

Especially in the ôLow Asian Demand Caseõ, this will directly compete with Russian pipeline gas 

exports to Europe. It is possible that, given verbal statements at conferences 10, Gazprom/Russia 

will defend a European region market share of 150 bcm/ a for the duration of an LNG supply glut. 

This would depress European hub prices, ultimately to the point where the slender spread with 

Henry Hub constrains the volume of US LNG exports, thus allowing the market to ôclearõ. Beyond 

the glut and ahead of a new wave of LNG supply, Russian exports to Europe would increase, giving 

Russia a large degree of market/pricing power. Due to the development of the Bovanenko field 

and through the activities of Rosneft, Lukoil, and Novatek in developing gas supply for the Russian 

domestic market (and taking share from Gazprom), Russia has a productive gas production 

ôbubbleõ of some 100 bcm/ a above demand (domestic and export). Pipeline imports from Algeria, 

Libya, Azerbaijan, and Ir an are also accounted for in balances but play a minor role compared to 

those of Russia and have limited, if any, upside potential.  

 

New LNG supply (beyond existing projects under construction) will be needed from the mid -2020s. 

While there is no shortage of new LNG supply potential, the five year lead -times involved create 

the possibility of a recurrence of the present ôcommodity cycleõ LNG supply phenomenon. This 

makes it virtually impossible to forecast 2030 levels of global LNG supply and, combined with  the 

uncertainties over future Asian LNG demand growth, creates a wide range of possibilities for the 

relative share of LNG and Russian gas imports for Europe in this timescale.  

 

  
 

10 For example by Elena Burmistrova at the FLAME Conference, Amsterdam, May 2016 

Actuals

Assumed minimum market 

share Gazprom wil l  defend

FIGURE 4.6: GAZPROMôS LONG TERM TAKE OR PAY CONTRACTS WITH EUROPEAN CUSTOMERS TO 2030. 

Source: ERI RAS in Henderson and Pirani (OIES 2014) 
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4.3  Resulting Scenarios for TIGER Modelling  

Given the uncertainties pertaining to  the scale and nature of the European supply mix to 2030 

described above, it is important to reiterate the primary objectives of the modelling analysis 

which are:  

 

· To observe whether the identified historic bottlenecks a) between Northern and Southern 

France and b) between Germany and Italy are resolved or made worse as Europeõs supply 

mix changes and; 

· To identify additional bottlenecks which might develop through the 2020s.  

Rather than dive into the detail of scenarios which are subject to a high level of uncertainty and 

frequent revision, the TIGER modelling analysis will focus on the 2030 position for two illustrative 

scenarios: 

4.3.1  Scenario 1: Low Asian Demand with New LNG Projects in mid -2020õs.  

In this scenario higher LNG availability depresses the level of Russian pipeline im ports into Europe, 

as shown in Figure 4.7. 
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FIGURE 4.7: SCENARIO 1: LOW ASIAN DEMAND WITH NEW LNG PROJECTS IN THE MID 2020S. 

Source: Author´s Assumptions and Analysis 
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With lower Asian LNG demand growth, Figure 4.7 shows higher levels of European LNG imports 

through to 2030. Around 2019 and 2020 these levels might be contested by Russian pipeline gas 

and therefore seek other market clearing mechanisms 11. By 2030 Europe imports some 225 bcm/ a 

of LNG and 180 bcm/ a of pipeline imports.  

The key parameters for 2020, 2025 and 2030 (with values for 2015 and 2016 for comparison)  are: 

TABLE 4.1: SCENARIO 1: KEY PARAMETERS (IN BCM/A) 

 2015 2016 2020 2025 2030 

Demand 495.9 517.4 508.0 530.0 540.0 

Domestic Production 254.3 252.4 221.4 172.8 140.9 

LNG Exports 6.1 6.2 4.7 4.6 4.6 

LNG Imports 51.5 49.7 169.1 159.0 224.7 

Russian Pipeline Imports 159.8 171.7 92.0 171.5 149.8 

Other Pipeline Imports  30.0 49.2 31.7 32.9 30.8 

Storage Inventory Change 6.4 0.6 -1.5 -1.5 -1.5 

4.3.2  Scenario 2: High Asian Demand with New LNG Projects in the mid -2020s.  

In this scenario the European import requirement grows through the 2020s as domestic production 

declines and demand grows. Figure 4.8 illustrates the trend.  

 

 

 

  
 

11 These include i) coal to gas switching in the European power sector (i.e. higher European demand), ii) additional Asian indus trial demand 

and iii) constrained exports from the most expensive US offtakers.  
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Figure 4.8 shows growth in European LNG imports to 2019 and 2020, followed by a reduction (as 

Asian demand growth pulls LNG away from Europe), pending the arrival of supply from new LNG 

projects from 20 24 onwards. Continued Asian LNG demand growth however continues to diminish 

European LNG imports from 2027 to 2030. 

The key parameters for 2020, 2025 and 2030 (with values for 2015 and 2016 for comparison) are:  

TABLE 4.2: SCENARIO 1: KEY PARAMETERS (IN BCM/A) 

 2015 2016 2020 2025 2030 

Demand 495.9 517.4 508.0 530.0 540.0 

Domestic Production 254.3 252.4 221.4 172.8 140.9 

LNG Exports 6.1 6.2 4.7 4.6 4.6 

LNG Imports 51.5 49.7 112.9 160.3 109.7 

Russian Pipeline Imports  159.8 171.7 140.2 170.3 254.7 

Other Pipeline Imports  30.0 49.2 39.7 32.7 40.8 

Storage Inventory Change 6.4 0.6 -1.5 -1.5 -1.5 
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FIGURE 4.8: SCENARIO 2: ASIAN DEMAND WITH NEW LNG PROJECTS IN THE MID 2020S. 

Source: Author´s Assumptions and Analysis 
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5 RESULTS OF TIGER MODEL SIMULATIONS 

The two scenarios, derived in  Chapter 4, are simulated with the European gas market model 

TIGER, which has been developed and is regularly maintained by ewi ER&S. The simulation results 

are described below, first from the perspective of European (regional) cross -border import 

capacity and secondly with a focus on bottlenecks wi thin the European transmission system.  

5.1  Infrastructure Assumptions  

Beside the above-mentioned assumptions about the future development of supply and demand, 

additional infrastructure assumptions are necessary. In general, TIGER includes data on existing 

European gas infrastructure. Cross-border pipeline capacities, LNG import capacities as well as 

natural gas storage capacities have been collected in a detailed database that is updated regularly 

and supplemented with public data from Gas Infrastructure Europ e12. Furthermore, future 

infrastructure projects are based on ENTSOG13. All projects with final investment decision (FID) 

are included 14 as attached in the appendix. However, since the above -mentioned supply scenarios 

represent two contrasting situations with  either high LNG imports or high Russian gas imports, 

some additional infrastructure projects are necessary to realize the assumed country -wide supply 

and demand balances for each scenario. Therefore, the gas infrastructure projects as described 

in Table 5.1 and Table 5.2 are additionally included in the model. This additional inf rastructure 

consists of planned projects that have a non -FID status. They are necessary to ensure that no 

shortfall occurs. Due to the assumed decrease in Algerian pipeline imports to Europe, a realization 

of Italian LNG projects is assumed, although the l ikelihood that they are actually commissioned is 

considered rather low 15. 

 

 

 

 

 

  
 

12 GIE (2016), GLE (2016), GSE (2016) 
13 ENTSOG ð TYNDP (2017) 
14 With the exception of expansion in the French transmission capacity. In fact, notwithstanding that TYNDP 2017 includes a FID project for 999 

GWh/y, we assume that the PEGN-TSR capacity remains at todayõs level (440 GWh/d) due to lack of further public information regarding 

the planned expansion (at least to the best of our knowledge, which is based on publicly available information). As explained  below, we 

have assumed that the French Nord-Sud link is expanded or does not affect the outlook for the historically observed French bottleneck.  
15 The investment in new Italian regasification capacity is considered unlikely but is motivated by the bearish view on Algerian supply, which 

seems likely unless Algeria radically changes its ability to revitalize upstream strategy ð rather than ôborrowingõ Hassi RõMel recycle gas. In 

the scenario in question, where there is ample LNG available and the view on Alge ria supply is bearish, if Italy did not expand its regas 

capacity to attract its ôshareõ of this, the result would be bottlenecks between Italy and  the rest of Europe 
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SCENARIO 1: 

 

TABLE 5.1: ADDITIONAL INFRASTRUCTURE ASSUMPTIONS IN SCENARIO 1 

PROJECT Total Capacity (bcm/a)  Starting Date  Comment  

OPAL 32 (+16) 2020 
Non-regulated part of OPAL can be used at its 

full technical capacity of 32 bcm/a  

GIPL 2 2020 Interconnection Poland -Lithuania (bi -directional)  

Turkish Stream 16 2018 Only one string is built (for Turkish market only)  

Midcat 7 2021 Interconnection Spain to France (bi -directional)  

Krk LNG (Croatia) 6 2019/2021/2023 Three stages 

Porto Empedocle LNG (Italy) 8 2020  

Gioia Tauro LNG (Italy) 12 2019  

Ancona LNG (Italy) 4 2018  

 

SCENARIO 2: 

TABLE 5.2: ADDITIONAL INFRASTRUCTURE ASSUMPTIONS IN SCENARIO 2 

PROJECT Total Capacity (bcm/a)  Starting Date  Comment  

OPAL 32 (+16) 2020 
Non-regulated part of OPAL can be used at its 

full technical capacity of 32 bcm/a  

GIPL 2 2020 Interconnection Poland -Lithuania (bi -directional)  

Turkish Stream 32 2018/2020 Only one string is built (for Turkish market only)  

Trans-Balkan-Reverse 16 2020 Connection for Turkish Stream 

Midcat 7 2021 Interconnection Spain to France (bi -directional)  

 

Assumptions about transport costs are based on the entry/exit tariffs of each European market 

area as reported in the ACER Market monitoring report 2015 16 (ACER 2016). Ukrainian entry/exit 

tariffs are based on Interfax (2015). All entry/exit fees are assumed to be constant until 2030.  

 

The pipeline project Nord Stream 2 that directly connects Russia and Germany via the Baltic Sea 

is not part of the initial set of future infrastructure assumptions. Due to current controversial 

  
 

16 ACER (2016) 
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economic17, political, and legal discussions, the project and its impact on the European market 

will be analysed separately in a discrete sensitivity analysis. The infrastructure assumpt ions of the 

project are based on the òmore capacityó initiative which has been initiated by the three German 

transmission system operators (TSO): Gascade Gastransport GmbH, Gasunie Deutschland 

Transport Services GmbH and ONTRAS Gastransport GmbH.18 

5.2  Scenario Analysis 

5.2.1  Scenario 1: Low Asian Demand with New LNG Projects in the mid 2020s  

 In the first simulated scenario, low Asian demand development and new investments in LNG 

export capacities are assumed. As already described in Chapter 4, this low Asian demand would 

lead to an oversupply of LNG and hence a glut in the European market whi ch would partly suppress 

Russian gas supply. In this scenario, up to 225 bcm of LNG would enter the European market in 

2030. Figure 5.1 shows where these LNG volumes would enter the market and the resulting 

European gas flows. It depicts the main annual cross -border natural gas flows and the respective 

interconnection capacities (in brackets) in billion cubic meters (bcm) for the year 203 0. 

Furthermore, the grey stars represent the individual European LNG import terminals, their import 

flows and their respective capacities (in brackets).  

  
 

17 For a more detailed analysis of the economics of Nord Stream 2 see Hecki ng et al 2016 
18 https://www.more -capacity.eu/en/contact/  

FIGURE 5.1: EUROPEAN NATURAL GAS FLOWS IN SCENARIO 1 IN 2030.  

Source: ewi ER&S ð TIGER Model 
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Figure 5.2 illustrates that most of the European LNG import terminals are located in Western 

Europe. Therefore, countries in this region such as Portugal, Spain, France, Italy or the UK would 

show high LNG imports caused by a potential LNG oversupply. However, due to the lack of LNG 

regasification infrastructure and constraints in moving the gas from the West to the East, eastern 

European countries still record high Russian gas imports. Four main routes are used to bring 

Russian gas to Europe: Nord Stream19 via the Balt ic Sea, the Yamal route via Belarus, the Ukrainian 

route, and Turkish Stream via the Black Sea. Under this scenario, where only 150 bcm of Russian 

gas would reach the European market in 2030, a mere 29 bcm of Russian gas would be transited 

via Ukraine which is the most expensive of the four routes.  

 

Based on Figure 5.1, Figure 5.2 shows the yearly average utilization rate of the European cross -

border connections as well as those of the LNG import terminals in percentage terms. The value 

in the brackets represents the m aximum utilization rate of the yearõs peak month. A generally 

high average utilization rate of LNG import terminals, especially in the UK, Belgium, the 

Netherlands and Italy, but also in France, can be seen. Furthermore, the maximum utilization 

rate of the  European LNG terminals illustrates the ôstressedõ situation of LNG supply in this 

scenario. In 2030, there is at least one month in which nearly all European LNG terminals are fully 

utilized, even the projected new LNG facilities in Italy and Spain.  

 

Pipeline supply to the European market is mainly characterized by low utilization rates; hence 

there would be enough spare capacity for alternative pipeline supply. However, high utilization 

of the Russian supply pipelines Nord Stream, Yamal and Turkish Stream is currently driven by high 

Ukrainian transit fees, the reason behind the Russian intention to bypass Ukraine.  

 

Within the internal European market some bottlenecks occur. In the first joint OIES/ewi ER&S 

paper20 the focus was on an analysis of historica l gas flows and potential bottlenecks occurring 

between PEG-Nord and PEG-Sud21 in France, between NCG in Germany and CEGH in Austria, and 

between NCG in Germany and PSV in Italy (via Switzerland). 

  
 

19 We assume that OPAL can be used up to full technical capacity . 
20 ôEuropean gas grid through the eye of the TIGER: investigating bottlenecks in pipeline flows by modelling historyõ, B. Petrovich, H.  Rogers, 

H. Heckling, F. Weiser, NG 112, OIES & EWI, 2016 
21 In 2015 the two market areas PEG-Sud and TIGF were pooled into one market area called Trading Region South (TRS). 
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When looking at these three interconnections, the situation has partly changed in the scenario 

under consideration by 2030. The bottleneck in France, betw een PEG-Nord and PEG-Sud does not 

exist any longer. This is due to the fact that within the considered scenario whereby 225 bcm of 

LNG would be imported in 2030, enough LNG would be imported into Southern France to prevent 

a potential bottleneck within the  country. Additionally, Southern France would benefit from the 

investment into the Midcat pipeline project which increases interconnectivity with Spain. By 

doubling cross-border capacity, southern France would be able to import additional LNG volumes 

from its western neighbour and this would further alleviate the need for north to south flows 

within France. In the considered scenario with high European LNG imports, the utilization of the 

Midcat pipeline is high, averaging 79 per cent and reaching 97 per cen t during its peak month. 

This highlights the projectõs importance in a scenario in which low LNG prices incentivise high 

European LNG imports22.  

 

The interconnection capacity between Germany and Austria is still highly utilized, as already 

observed in the historic analysis of the year 2014. 23 On average the yearly utilization is 84 per 

cent in 2030. However, during peak times the utilization reaches 100 per cent. Figure 11 illustrates 

  
 

22 Nonetheless it is important to stress the fact that this paper does not provide a cost -benefit analysis of the Midcat project and the 

consequential system enforcements required in the French grid. The paper assumes that the connection has been built and a ssesses to 

what extent the connection will be used assuming similar tariffs as today.  
23 ôEuropean gas grid through the eye of the TIGER: investigating bottlenecks in pipeline flows by modelling historyõ, B. Petrovich, H. Rogers, H. 

Heckling, F. Weiser, NG 112, OIES & EWI, 2016 

FIGURE 5.2: NATURAL GAS INFRASTRUCTURE UTILIZATION IN SCENARIO 1 IN 2030.  

Source: ewi ER&S ð TIGER Model 
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the utilization of the German -Austrian cross-border flow over the entire s imulation horizon with 

a monthly granularity from 2017 to 2030. The blue dashed line depicts the cross -border flow 

capacity in the respective direction and shows the expansion of the interconnection capacity 

which takes place in 201824. The yellow line show s the physical gas flow. It becomes clear that 

there is a flow from Germany to Austria only. Thus, in a scenario with high European LNG imports, 

Germany could be supplied by Russian and Norwegian gas from the North and LNG imports via the 

West. There is no need for additional imports from the South and hence reverse flows from 

Austria. However, the utilization is especially high during the summer months. This is driven by 

higher German consumption during the wintertime and hence a reduced re -export potentia l in 

the winter.  

 

 

Finally, the first joint OIES/ewi ER&S paper 25 looked at the interconnection between Germany 

and Switzerland and the price differences between the German hub NCG and the Italian hub PSV. 

When looking at the year 2030 in the flow map in Figure 5.3 it seems that this connection is of 

minor importance only. The utilization of the interconnection is on average 10 per cent and during 

its peak month only achieves 27 per cent. This low utilization is mainly driven by Ita lyõs alternative 

supply options within the considered scenario. The figure shows that in 2030, Italy is mainly 

supplied by LNG. Both the existing LNG terminals and also new terminals are fully utilized in 2030. 

Furthermore, the TAP pipeline that transports  gas from the Caspian region via Turkey and Greece 

to Italy would also be fully utilized. This creates an incentive for low Italian natural gas imports 

  
 

24 Project MONACO from bayernets GmbH (see appendix, TYNDP 2017). However, TYNDP 2017 assumes the project commissioning in 2017. 

Bayernets GmbH dates the commissioning for 2018. 
25 OIES & EWI (2015) 

FIGURE 5.3: CROSS BORDER FLOWS OF DE-AT IN SCENARIO 1 FROM 2017 TO 2030.  

Source: ewi ER&S - TIGER model 
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from the North, via Switzerland or Austria. This differs from the historical situation in 2014 in 

which German and Italian prices showed a large price spread on some days, due to a non-physical 

bottleneck in Switzerland.  

 

In addition, Figure 5.4 shows the utilization of German -Switzerland cross-border capacity in a 

monthly granularity over the entire simulation horizon. It illustrates that utilization is high until 

2020, but, after 2 020 the average utilization declines, driven by the commissioning of the TAP 

pipeline. Furthermore, the figure shows that there are no reverse flows via the expanded 

Transitgas pipeline from Switzerland to Germany. However, there are limited reverse flows via 

Transitgas from Italy via Switzerland to France 26.  

 

5.2.2  Scenario 2: High Asian Demand with New LNG  Projects in the mid 2020s  

The second simulated scenario assumes a high Asian demand and investments in global LNG 

liquefaction terminals in the mid -2020s. However, due to the high Asian demand, Europe might 

not benefit from high future LNG import volumes  because most of the additional supply would be 

absorbed by Asian countries. Thus, in particular Russian gas supply would determine the future 

European gas flows. In order to ensure that the Russian volumes reach the European market the 

  
 

26 Nonetheless it is important to stress the fact that this paper does not provide a cost -benefit analysis of the Transitgas project. The paper 

assumes that the connection has been built and assesses to what extent the connection will be used assuming simila r tariffs as today. Other 

scenarios lead to a higher utilization of the pipeline. Furthermore, a daily simulation may also change the picture.  

FIGURE 5.4: CROSS BORDER FLOWS OF DE-CH IN SCENARIO 1 FROM 2017 TO 2030.  

Source: ewi ER&S ð Tiger model  














































