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Preface

I am pleased to present to you the second edition of the Network Development Plan 

(abbreviated as NOP 2017). The plan describes the demand for gas transport that we 

expect in the Netherlands for the next twenty years and the related development of the GTS 

infrastructure.

This plan is prepared by GTS on a voluntary basis since there is as yet no legal obligation for 

the full plan to be submitted. It does however reflects the legal requirements to publish an 

investmenplan in the KCD document. Further, the NOP 2017 is a response to stakeholders 

who expressed strong interest in the first edition, which was prepared two years ago. For 

GTS the plan is a valuable opportunity to discuss with stakeholders developments in the 

market and customer needs for future infrastructure. 

Gas markets are increasingly interconnected, both with neighbouring countries and also 

with other energy markets. That is why the scenarios used in this NOP have been established 

together with TenneT (The Dutch electricity Transmission System Operator) to cover the 

whole Dutch energy landscape.  The scenarios are also closely aligned with the scenarios 

used on a wider European level in the Ten Year Network Development Plans of the European 

gas and electricity infrastructure associations, ENTSOG and ENTSO-E.

The Netherlands is engaged in the transition of its energy use towards a low carbon 

future, in line with Dutch national policy and with the country’s international climate 

commitments. GTS infrastructure development will be undertaken in the context of this 

energy transition, and in support of it. The NOP 2017 takes this as a major focus of future 

planning.

Implications for our gas infrastructure depend to a large extent on gas market and 

infrastructure developments in neighbouring countries as well as on the development of 

other forms of energy in the Netherlands. The NOP 2017 confirms that the basic structure 

of the gas roundabout is complete and fit for purpose, but that at specific entry- and 

exit- points certain limited expansions will be required and adjustments made in order to 

facilitate customer choice and the Dutch energy transition. 

 

Bart Jan Hoevers 

Managing Director Gasunie Transport Services B.V.
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Summary and Conclusions

This document is the 2017 Network Development Plan (Netwerk Ontwikkelingsplan, 

abbreviated as NOP 2017) prepared by Gasunie Transport Services (GTS). The NOP 2017 

proposes the investment measures that are expected to be needed over the next ten years 

to ensure the required capacity for the gas transport system in the Netherlands. The NOP 

2017 updates the proposals presented in the first NOP (NOP 2015), in response to changed 

information and new developments over the last two years. In this NOP no major expansion 

investments are foreseen, with a magnitude between 28,5 and 70,1 mln euro. Chapters 2 

until6 reflect the legal requirement to publish this information in the KCD document. 

The NOP 2017 emphasizes the support that the GTS infrastructure will provide to the 

energy transition in the Netherlands. As wind and solar power contribute more to the 

electricity and energy needs of Dutch society, and as further progress is made in the efficient 

use of energy, the capacity of our infrastructure will be used increasingly to complement 

the operating characteristics of these renewable energies. We are planning also for the 

introduction of more green gas (renewable gas from organic or synthetic origin) into the 

grid, and are introducing pilot programmes for introducing hydrogen as a future fuel in parts 

of the grid. These pilots need limited investments. 

The NOP 2017 also includes (in Chapter 7) the specific investment needs for replacement 

investments and for maintaining the appropriate capacity and quality measures, according 

to our legal requirements. In 2018 the replacements have a magnitude of 180 mln euro. This 

Chapter reflects the legal requirement to publish such information in the KCD document. 

Section 7.6 evaluates retrospectively the replacement investments that were identified in 

the 2016 KCD document.

Appendix VI evaluates retrospectively the replacement investments that were identified in 

the 2016 KCD document. 

  

There are six notable areas since the NOP 2015:

uu  Enhanced support for energy transition.  

The main focus of the scenarios that underlie the analysis in the NOP 2017 is the 

transition to a sustainable energy system in the Netherlands. The investment measures 

proposed will ensure that GTS is able to fulfil its obligations to provide the capacity for 

secure gas supply to Dutch and to neighbouring European customers. They will support 

measures that are needed to drive forward early reductions in carbon emissions, and 

will facilitate the energy transition. 

uu  Lower volume demand.  

Expectations for the volume of gas demand in the long term are lower. None of the 

(four) new scenarios for energy and gas demand that are described in this NOP show 

higher demand for gas than the high end of the range in the NOP 2015. However, 

a constant element is that, because of the changing way in which gas is likely to be 

used – namely in more of a complementary role for variable renewables – demand for 

capacity in the grid will not reduce at the same rate or in the same proportion as any 

reduction in volume demand. 
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uu  Nitrogen blending needs.  

In 2016 GTS concluded that an investment in an additional quality conversion facility 

is not seen as the preferred option to secure the balance in supply and demand in the 

L-gas market. The analysis in this NOP confirms this view. Neighbouring network 

operators (NNOs) plan to convert L-gas customers to H-gas in the coming years. 

However, some of these plans have been brought forward, and the pace at which they 

will implement these conversions, together with the expectations for a lower level of 

volume demand in the Netherlands, change the calculation for the need for nitrogen 

blending in the 2019 to 2024 period.The Groningen gas field has been used more 

sparingly in the past two years, resulting in higher production capacity in the future 

years.  

 

The NNOs’ conversion plans and GTS’ calculation of the needed response are to be seen 

in the context of the continuing restrictions on the volume of production from the 

Groningen gas field. 

uu  The role of the TTF.  

Developments in global gas markets – notably the expected very large increase in LNG 

supply in the next few years – are likely to have a strong impact on European markets. 

The role of the Title Transfer Facility (TTF) as a liquid hub and as a key price benchmark 

for global gas trading will remain strong. GTS is responsible for the good functioning 

of the TTF, including a significant role in making sure that quality conversion can be 

provided to market actors so that quality is not an issue for market players. Quality 

conversion to support TTF trading has successfully been preserved in recent years. GTS 

recognizes that its responsibility in this regard will increasingly have a global, as well 

as a Dutch and European, dimension. 

uu  Market developments.  

New European network codes, covering incremental capacity planning (INC), tariff 

harmonization (TAR) and virtual interconnection points (VIP) are influencing market 

players’ behaviour and the degree of market integration in north-west Europe. These 

have consequences for GTS capacity planning. We have therefore introduced a new 

‘dynamic methodology’. 

uu  Diversity of customer choice and capacity plans.  

Market players have various plans that will widen the choice of gas purchase 

opportunities for customers in the Netherlands and in our neighbouring networks. 

The possible GATE LNG terminal expansion (in the west) and plans to increase capacity 

to deliver Russian pipeline gas to Oude Statenzijl (in the east) were highlighted 

already in the NOP 2015. There are now also plans to invest in physical reverse flow 

on the BBL pipeline, which will open up further opportunities for gas purchase from 

global markets from a western direction via the UK, in addition to those provided by 

continental European LNG terminals. The NOP 2017 examines the implications for GTS’ 

own capacity planning within the Dutch network of these prospective investments by 

market parties. 
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Strong cooperation with GTS’ neighbouring network operators is essential, in the interests 

of our customers, in line with European law, and to support a well-functioning EU energy 

market. The availability of this NOP, and similar Network Plans from other operators, 

contribute to such cooperation. It provides an important opportunity to pay attention to 

the mutual impact of individual national energy decisions five and ten years’ ahead as well as 

such impacts that will be felt in a shorter timeframe.

The measures proposed in the NOP 2017 are not exclusive. Stakeholders in the gas business 

in the Netherlands—existing shippers on the GTS system, gas customers, and new entrants 

to the business—always have the right to approach GTS at any time to request entry or exit 

access to the Dutch gas grid. GTS has a connection obligation in response to such requests, 

provided they are economically feasible. The NOP process does not limit such rights.

The study, planning, and implementation of engineering works on the high pressure system, 

such as those proposed in the NOP 2017, typically involves lead times of about four years 

from the date on which an investment decision is taken. Such projects must take account of 

the safety and environmental standards as well as local sensitivities.

The lead times for replacement investments and for maintaining the appropriate capacity 

and quality measures (described in Chapter 7) sometimes can be shorter, within the year, 

but in the case of multi-year programmes can be longer than two years.

GTS stands ready to implement the measures that are described in the NOP 2017, including 

those that have a connection with external parties’ initiatives. This statement is without 

prejudice to any eventual need for further study by GTS, in the event that variations or 

deviations in the scope of external parties’ proposed initiatives should make it unreasonable 

for GTS to proceed.

The measures described in the NOP 2017 will enable GTS to maintain the required standards 

and to satisfy future customer needs in a timely manner as the energy transition proceeds.
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1. Introduction to the Network Development Plan

1.1	 Purpose	and	rationale
This 2017 Network Development Plan (NOP 2017) presents an overview of the role and 

tasks of the gas infrastructure operated by GTS, as it serves the gas market efficiently over 

the next 20 years. In order to develop this overview, a clear insight into the needs of the 

market is necessary:

uu How the Dutch domestic market will develop during the energy transition

uu Where supplies will or may come from as domestic production declines

uu  How the Dutch gas infrastructure will play a role in transit gas flows to neighbouring 

markets.

 

These questions need to be addressed in order to be in a position to test how the gas 

infrastructure is capable of fulfilling its duties. From this can be deduced which measures are 

required both for the expansion and maintenance of the network.

The NOP 2017 addresses these issues for the long term. It is the second biannual Plan that 

has been prepared by GTS, updating the NOP 2015. Like the previous Plan it looks forward to 

the middle of the 2030.

In the two years between the publication of the NOP 2015 and this NOP 2017, a new 

procedure has been introduced at the European level to test the degree of market interest in 

expanding capacity at interconnection points between European gas grids. This Incremental 

Capacity Test (INC) will be run by GTS - at least every two years - to assess whether shippers 

of gas are indicating clear individual needs for additional capacity. This serves as additional 

evidence received periodically but will need to be supplemented by a statement of the 

longer-term border capacity needs, in the interest of efficient functioning of the whole 

marketplace. 

In addition to the long-term planning, capacity expansion measures and the corresponding 

budgets, the NOP 2017 includes a statement of the budget implication of measures that are 

required for maintenance and replacement of the GTS infrastructure in the short term (to 

2022). GTS is legally required to produce both such a statements. In the past these measures 

have been presented in the Quality and Capacity Document (Kwaliteits- en Capaciteits-

document - KCD) , most recently the KCD 2016. The updated KCD material can be found 

throughout the chapters two until six for capacity expansion measures and in Chapter 7 

for quality and network improvement measures. The associated evaluation of measures 

undertaken from the KCD 2016 can also be found in this NOP. 
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1.2	 Stakeholder	engagement
This NOP has been prepared taking into account the views of stakeholders of our business – 

our shareholder, the regulator, and our customers.

The Dutch government, looks after the interest of Dutch society as a whole in the present 

and future use of the gas infrastructure, and its relation to the energy transition in the 

Netherlands. The regulatory authority checks that our spending on the gas network is 

efficient and managed and controlled in a way that balances the economic interests 

of present and future customers – that we invest neither too little (threatening the 

opportunities available to future network users) nor too much (imposing too high costs on 

present users). GTS will consult our customers on their views about the long-term capacity 

needs of the network. 
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2.  A scenario-based approach to gas demand 

2.1	 Scenario	principles
A scenario approach to investment planning formalizes and acknowledges that firm 

decisions must be made in conditions of uncertainty about the future. In this NOP 2017, the 

scenarios developed help to give structure to the main uncertainties relating to future gas 

demand in the Netherlands and in north-west Europe. The key uncertainties are identified, 

assumptions are made about a range of plausible outcomes for each of them, then the 

assumptions are combined into descriptive ‘states of the world’. Within each state of the 

world, or scenario, a particular pattern of gas demand can be identified. The assumptions 

within each scenario made must be mutually coherent, so that each scenario is internally 

consistent. 

The scenarios and the resulting energy demand are matched against the expected 

indigenous supply and supply from within north-west Europe, which has a relatively high 

degree of certainty. Should additional supplies be needed, then these supplies need to be 

acquired from sources of gas outside north-west Europe. As this gas can also be sold and 

transported to other markets elsewhere in the world, its availability for European customers 

cannot be assured. To ensure customer choice and security of supply different combinations 

of these potential sources need to be studied.

Scenarios do not pretend to forecast future developments. Rather they describe very 

different states of the world, each of which is realistic and perfectly imaginable. The ‘future’ 

is expected to fall somewhere between the boundaries set by the scenario framework. 

Investment decisions and planning for gas transport capacity can then be made, robust 

against a number of possible future outcomes. By developing scenarios, unreasonable and 

inconsistent pictures of the future are excluded, minimizing the risk of over- or under-invest-

ment.

The first edition of the NOP (NOP 2015) made use of three scenarios structured around two 

main uncertainties: the rate of economic growth and the development of sustainability. 

For this second edition of the NOP (NOP 2017), the scenario framework has been updated 

based on the lessons learned. It was concluded that first main variable in the NOP 2015 – 

economic growth – is an enabler for the second main variable – sustainability. In NOP 2017 

the primary focus of the scenarios is the development of sustainability. The scenarios in this 

NOP are all based around the trend towards an energy transition, but each under a different 

set of assumptions about the level of sustainability and the path towards a sustainable 

future. 

The increasing interrelation between gas and electricity requires a more integral approach 

to scenario building. Because of this interrelation it becomes increasingly important to 

develop scenarios for gas considering developments in electricity. Therefore, GTS and TenneT 

(the owner and operator of the Dutch electricity transmission network) together requested 

Energieonderzoek Centrum Nederland (ECN) to develop the scenario framework1 on a joint 

basis for their respective network development plans. 

1	 https://www.ecn.nl/publicaties/ECN-E--17-026						
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This led to four scenarios with the resulting energy demand. These, with the names they 

have been given in this document, are shown in figure 2.1. 

Figure 2.1 scenario framework for the NOP 2017

Although the scenarios developed by ECN consider the interrelations with other European 

countries, the detailed quantification focuses on energy use in the Netherlands only. For 

the quantification of the other countries in North-west Europe NOP 2017 makes use of the 

scenario data provided by ENTSOG (the European Network of System Operators – Gas) in 

their Ten Year Network Development Plan 2017 (TYNDP). The TYNDP scenarios are:

uu     Slow Progression (corresponds to the NEV 2016 scenario)

uu Blue Transition (corresponds to the Towards Sustainable Transition scenario)

uu Green Evolution (corresponds to the Centralized Climate Action scenario)

uu Green Revolution (corresponds to the Decentralized Climate Action scenario) 

The assumptions that ECN used in the scenarios for the Netherlands are consistent with the 

assumptions that ENTSOG used for each of the Europe-wide scenarios in their TYNDP.

2.2	 Description	of	the	four	scenarios	in	this	NOP
This chapter describes the general storylines of each of four scenarios used in this NOP. 

Figure 2.2 gives an overview with the main scenario characteristics. As explained, these 

scenarios were developed in cooperation with TenneT to ensure the internal consistency 

regarding gas and electricity demand. 
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Figure 2.2 overview of scenarios in this NOP 
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targets 2030
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and some of the 

private transport

Trucking and 
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2.2.1	 NEV	2016	(NEV)

The ‘Nationale Energieverkenning’ (NEV) (National Energy Projection) 2016 is the reference 

scenario of the NOP 2017. This scenario takes into account all current energy policies 

in the Netherlands, supplemented with the proposed policies that are already defined. 

There is a strong focus on achieving the 2020 and 2023 sustainability targets of the Dutch 

‘Energieakkoord’ (Energy Accord). Sustainability efforts concentrate on increasing renewable 

energy and energy efficiency. Renewable energy production is increased through investment 

in (mainly offshore) wind and to a lesser extent through solar PV and green gas. As a 

consequence, the target of 16% renewable energy in 2023 is within reach.

 The primary drivers of increased energy efficiency are:

uu  Incentive schemes to stimulate energy savings in the built environment through better 

insulation. Electrification of heating remains limited; 

uu  European standards for increasingly efficient vehicles reduce energy consumption 

in the transport sector. There is limited growth of electric vehicles, oil remains the 

primary fuel for transportation. 

 

Although energy efficiency increases in this scenario, the targeted energy savings of 100 PJ 

(28 TWh) in 2020 that was set in the Energy Accord remains out of reach. In the NEV 2016 

scenario, the price of CO2
 in the EU Emission Trading System (ETS) remains too low to trigger 

a fuel switch in power generation. Coal continues as an important fuel in the energy mix, 
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and the relationship of coal and gas in the electricity generation merit order up to around 

2035 remains to the advantage of coal.

2.2.2		 Towards	Sustainable	Transition	(TST)

In the Towards Sustainable Transition scenario there is a strong ambition to take meaningful 

steps to keep the European targets for 2030 within reach, and early efforts to reduce 

greenhouse gas emissions (GHGs) are prioritized. The sustainability efforts are focused on 

the most polluting sectors. One of the assumptions in this scenario is that the price of gas, 

compared with the price of coal, makes use of gas attractive as a substituting fuel to replace 

more polluting energy sources.

In addition to the current and proposed policies as laid down in the NEV 2016 scenario, 

in this scenario the Dutch government decides on a regulatory framework to decrease the 

use of coal-fired power stations. From 2020 onwards, only the four most efficient coal-fired 

power plants in the Netherlands remain operational. These remaining installations will 

then be shut down five years later. The loss of generation capacity will be provided instead 

by gas fired generation and by imported electricity (preferably renewable), when available. 

As a consequence, a substantial reduction in CO
2
 emissions is achieved. Gas-fired power 

generation flourishes due to the relationship of coal and gas prices in world markets as well 

as providing the necessary flexibility to balance renewables in the power system. 

Relatively low gas prices also facilitate decarbonisation of the transport sector. Fuel oil and 

diesel are increasingly replaced by LNG as a cleaner fuel for long haul transport and shipping. 

The use of gas in CNG for personal transport remains limited, as plug-in hybrids and 

full-electric vehicles become more widely available and provide an attractive alternative. 

There are no significant changes in heat generation. In the Netherlands and in other Western 

European countries, gas will remain the most prominent source, however the use will 

decrease due to increasing energy efficiency. Heat pumps may also be considered an option 

in new buildings. Industrial gas and electricity demand is relatively stable.

2.2.3	 Centralized	Climate	Action	(CCA)

In this scenario the Paris Climate Agreement of 2015 results in internationally coordinated 

climate action. Reducing CO
2 

emissions becomes the main climate objective. Global climate 

frameworks are developed to facilitate this objective and the EU meets its sustainability 

targets in 2030. Furthermore, Europe is on track for achieving the more ambitious decar-

bonisation goals of 2050. The ETS becomes an effective tool for reducing emissions in power 

generation and industry. Combined with other measures this results in an accelerated phase 

out of coal-fired power generation. In 2030 all coal-fired installations in the Netherlands 

have been taken out of operation. 

Investment in renewable power generation is coordinated on a European level. Due to the 

climate conditions in the Netherlands, focus is given to (offshore) wind production. The 

investment cost of offshore wind continue to decline in the future, leading to a significant 

expansion of offshore wind farms in the Netherlands. Investments in solar PV will also show 

a sharp increase, but due to a reform of the Dutch net-metering scheme (‘salderingsregeling’) 
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the growth slows down after 2025. Green gas production will grow substantially in this 

scenario.

In the built environment, decarbonisation is achieved with electrification and green gas. 

New buildings are no longer connected to the gas distribution grids, but are heated by 

all-electric heat pumps or with district heating instead. In the Dutch existing building stock, 

where insulation levels are lower, gas boilers will be replaced with hybrid systems which 

use renewable electricity when available, but switch to (mainly green) gas in cold periods in 

winter. Reduction of CO
2
 emissions in the industrial sector is achieved with biomass in high 

temperature processes and in later years with CCS. 

Electricity and natural gas both contribute to reaching emission reduction goals in the 

transport sector. Demand for electricity in the private and small commercial transportation 

sector increases, while there is an increase in the use of LNG for transportation where 

electricity does not represent a viable alternative, such as for heavy goods vehicles and in 

shipping.

2.2.4	 Decentralized	Climate	Action	(DCA)

In the Decentralized Climate Action scenario, significant leaps in innovation in small-scale 

generation and residential/commercial storage technologies are a key driver of new 

patterns of sustainable energy use .

Traditional energy consumers increasingly become ‘prosumers’ who generate their own 

(renewable) electricity. This trend contributes to keeping the EU on track for 2030 and 2050 

targets. Solar PV will increase substantially. Batteries and smart systems provide households 

and other consumers with the means to optimise their energy consumption within day, 

storing residual production during the day to consume in the evening peak and at night. 

An increasing CO
2
 price makes natural gas-fired CCGTs appear before coal in the merit 

order around 2030. Coal-fired power plants will not be shut down, but are converted to 

biomass instead, and the carbon-neutrality of biomass continues to be accepted politically. 

These biomass power plants then provide a lot of the baseload electricity, with gas-fired 

generation providing the flexibility to balance variable renewables in the power system. 

In the demand for heating there is a strong focus on electrification. All-electric solutions 

are favoured over hybrid systems. The built environment is decarbonised through extensive 

insulation to enable all-electric solutions, with the heat demand provided by electric heat 

pumps. Industrial processes up to 200 degrees Celsius gradually switch to renewable 

electricity as well. Although gas remains important for industries that require higher 

temperatures, the overall market share of gas in these sectors will decrease.

Electric vehicles become the standard in personal and small commercial transportation. LNG 

provides a low carbon solution for transportation where electrification is not viable, such as 

trucking and shipping.
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2.3	 Pace	of	emission	reduction	in	each	of	the	four	scenarios
The pace of greenhouse gas emission reduction differs in each of the four scenarios. Figure 

2.3 below shows the emissions compared with indicative targets for 2030 and 2050.

Figure 2.3 Total emissions of greenhouse gases, ETS and non-ETS
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It can be seen that the NEV 2016 and TST scenarios do not meet the intermediate target of 

2030, while the CCA and DCA scenarios almost do meet this target and are on track to meet 

the 2050 target. 
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3. Demand for gas

3.1	 Introduction
This chapter presents the expected development in the volume demand for gas, and the 

capacity demand in each scenario. For the Netherlands, scenario data is provided by ECN. 

The NOP 2017 scenarios provide a range of outlooks for gas demand in the 2017 to 2035 

period that directly take account of uncertainty, providing a sound basis for infrastructure 

planning against this range of possible outcomes. GTS has cross-checked the outlook for 

demand across the range of scenarios against other expert judgments.

Forecasts of the volume of gas demand are helpful and necessary for energy policy 

planning, and for developing commercial strategy. Alone, however, they are insufficient for 

infrastructure planning. A gas transmission operator, such as GTS, must also pay careful 

attention to the future demand for capacity—the ability to deliver what customers need at 

times of peak demand—as well as being aware of trends in future demand volumes.

The energy unit used to express gas volume demand in this report is the Terawatt hour 

(TWh); the unit used to express gas capacity demand is the Gigawatt hour per hour, which 

can be simplified to GigaWatt (GW). For reference, and to give an idea of scale, the annual 

volume of gas demand in the Netherlands in 2017 is forecasted to be about 350 TWh, while 

the peak demand will be about 155 GW. 

This chapter begins with an analysis of the north-west European volume and capacity 

demand. This broader assessment of European demand and supply helps to provide the 

context for transport analysis on a European level, but also — crucially for our purposes — for 

transport analysis in the Dutch transmission system and for the potential gas flows at the 

Dutch border. 

Following the European context, the Dutch volume and capacity demand is presented. 

Capacity and demand is subdivided across four categories (the built environment, power 

generation, industry and transport) each of which is discussed in each of the four scenarios. 

3.2	 Volume	and	capacity	demand	in	north-west	Europe
The figures below show the evolution of total demand for gas in north-west Europe in each 

scenario for a year with average temperature. The starting level in 2017 is approximately 

2,600 TWh. 

Towards Sustainable Transition is the scenario with the highest gas demand, which remains 

more or less stable until 2025. The Climate Action scenarios show the sharpest decline of gas 

consumption, to approximately 2,000 TWh in 2035 following a more or less steady path of 

decline. Gas demand in the NEV 2016 scenario falls in between. 

Final demand (demand in the built environment, industry and transport) shows a decrease 

in all scenarios due to further efficiency measures both in homes and industry. Depending on 

the scenario, the volume of gas demand will remain stable or regain market share in power 

generation. Increasing market share for gas could be the result of policy decisions, CO
2
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prices in the ETS and relative market prices of coal and gas. The overall demand for power 

generation shows a modest increase or decrease, depending on the scenario. 

The developments for capacity demand in each scenario follow a similar trend as the demand for 

volume, although the demand for capacity decreases less rapidly than the demand for volume. 

One of the reasons is that a decrease in volume demand in power generation does not mean 

that the need for capacity also decreases, as the need for gas as back-up to variable renewables 

will frequently be called on at times of peak demand. However a certain amount of electricity 

interconnection capacity from other European countries is assumed to be available for back-up 

purposes, which can lead to an overall reduction of gas transport capacity demand. 

Figures 3.1 and 3.2 show the summary of annual gas demand and peak capacity demand for 

north-west Europe for the range of the NOP scenarios. These figures, which the NOP 2017 

uses for the Netherlands’ neighbouring countries, are consistent with the four ENTSOG 

2017 TYNDP scenarios, as described earlier. They are also consistent with the north-west 

regional GRIP outlooks, which are based around the ENTSOG scenarios. Detail of the annual 

and peak demand in the final consumption sectors (the built environment and industry) and 

in power generation can be found in the relevant GRIP/ENTSOG documentation2.

Figure 3.1 and 3.2 annual gas and peak capacity demand for north-west Europe
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2	 	www.entsog.eu/publications
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3.3	 Volume	and	capacity	demand	in	the	Netherlands
Gas demand in the Netherlands will develop differently under the conditions described by 

the four scenarios presented in Chapter 2. In this section, the potential demand for gas and 

gas transport capacity will be examined for each of the relevant market sectors.

3.3.1		 The	built	environment

The built environment consists of domestic households and commercial buildings (trading, 

services and government). In the figures below, it can be observed that gas demand in this 

sector is in decline in all four scenarios. 

In the Towards Sustainable Transition scenario, annual gas demand decreases at a rate of 

approximately 1 percent per year. This trend is comparable with the decline that is currently 

observed in the market and is mainly caused by better insulation of buildings. 

In the NEV 2016 scenario gas demand decreases at a slightly faster rate (approximately 1.5% 

per year) due to a stronger focus on energy efficiency in the Energy Accord3.

In the Centralized and Decentralized Climate Action scenarios gas demand declines 

considerably faster than the trends currently observed, at a rate of up to 3 percent per 

year on average. This is caused by a steady process of switching from gas boilers to district 

heating and heat pumps, as shown in figure 3.3.

Figure 3.3 market shares of heating technologies in domestic households in 2035

For 

reference: 

2017 level

NEV 2016

Towards 

Sustainable 

Transition

Centralized 

Climate 

Action

Decentralized 

Climate Action

Condensing boiler 93% 87% 87% 44% 60%

District heating 5% 7% 7% 12% 12%

All-electric heat pump 2% 6% 6% 11% 28%

Hybrid heat pump 0% 0% 0% 33% 0%

An important difference between Centralized and Decentralized Climate Action scenarios 

is that the former focuses on hybridization where the latter assumes a trend towards 

all-electric heating. As buildings have to be insulated to a high level to facilitate the 

all-electric option which is quite expensive, the total combined number of all heat pumps in 

the Centralized scenario is higher than in the Decentralized scenario.

With hybrid heat pumps the peak heat demand is provided by gas. As a consequence the 

use of gas transport capacity is higher in Centralized Climate Action compared to the 

Decentralized scenario.

Figure 3.4 and 3.5 show the gas volume demand and capacity demand in the built 

environment. 

3	 http://www.energieakkoordser.nl/energieakkoord.aspx
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Figure 3.4  and 3.5 volume demand and capacity demand in the built environment
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3.3.2	 Central	power	generation

The requirement for gas capacity in the central power sector depends not just on the volume 

of gas demand, but also on the position of gas in the merit order for dispatch of electricity. 

The use of installed gas-fired power generation is complementary to electricity production 

from the variable sources, solar and wind. Although these may generate large amounts of 

electricity in volume terms, the firm availability of these sources at times of peak power 

demand (which is also likely to be a time of peak gas demand) will remain very limited. 

The four scenarios use different assumptions about how to complement renewable 

production: gas, coal or imported (renewable) electricity. 

In the NEV 2016 scenario, coal-fired generation remains more competitive than gas. As a 

result the demand of gas for power generation remains more or less stable until 2035. 

In the Towards Sustainable Transition scenario a sharp increase in the volume of gas 

demand is observed, as a result of coal-fired generation being completely phased out in 

2025. However, this will have a less than proportionate impact on capacity demand as the 
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gas-fired power stations will be operating on higher load factors.

In both Climate Action scenarios the gas demand falls somewhere in between. This is caused 

by a different path for the phasing out of coal and different assumptions about renewable 

energy production through solar and/or (offshore) wind. 

Looking at transport capacity needs for power generation, it can be observed that no 

additional gas-fired power stations are required in the Climate Action scenarios, at least in 

the short and medium term. Only in the Towards Sustainable Transition scenario there is 

additional demand for transport capacity from the power generation segment. Figure 3.6 

and 3.7 show the volume demand and capacity demand for power generation.

Figure 3.6 and 3.7 volume demand and capacity demand for power generation
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3.3.3	 Industry

The figures below show the gas demand for industry. These figures also include the gas 

demand for CHP which is quite substantial in the Netherlands—indeed the use of gas 

in industrial CHP plants today (2017) exceeds the amount that is used in central power 

stations. The trends observed in the different scenarios in industry are generally driven by 

increased energy efficiency, resulting in a decline of gas demand between 1 and 2 percent 

per year. Within this overall trend, the use of gas in CHP plants increases in the two Climate 

Action scenarios up to 2030. In the NEV 2016 and Towards Sustainable Transition scenarios 

the development of industrial gas demand is similar, while there is less growth in use of gas 

for CHP in the sector. In both Climate Action scenarios, gas demand declines slightly faster 

overall, due to fuel switching from gas to biomass and power to heat. Figure 3.8 and 3.9 

show the volume demand and capacity demand for industry. 

Figure 3.8 and 3.9  volume demand and capacity demand for industry. 
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3.3.4	 Transport

In the NEV 2016 scenario no growth of gas in the transport sector is foreseen. The 

Centralized Climate Action scenario shows the highest growth, up to 27 TWh per year 

in 2035. In this scenario the share of LNG in trucking and shipping increases, but there 

is also an increase in CNG use for private cars, busses and small commercial vehicles. In 

the other scenarios there is growth in LNG, but demand for CNG is only limited. Because 

the distribution of LNG does not pass through the gas transmission grid of GTS, there is a 

considerable difference between the impact on yearly gas consumption and on gas transport 

capacity.Figure 3.10 and 3.11 show the volume demand and capacity demand for transport. 

Figure 3.10 and 3.11 volume demand and capacity demand for transport 
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3.3.5	 Total	Dutch	gas	demand	and	demand	for	capacity

Summing together the trends in each market sector for each scenario gives a projection 

of total demand in the Dutch market. Annual gas demand and demand for gas transport 

capacity will decline in all scenarios.

It can be concluded that gas demand and capacity demand are lower than the scenario 

expectations in the NOP 2015. The current scenarios make more far-reaching assumptions 

about energy efficiency, fuel switching and renewable energy production compared to the 

scenario framework of the previous NOP. The scenarios in NOP 2017 embrace the transition 

towards a sustainable future and the gas infrastructure facilitates this, in each scenario at a 

different pace and to a different extent. Figure 3.12 and 3.13 show the volume demand and 

capacity demand the Netherlands. 

Figure 3.12 and 3.13 volume demand and capacity demand the Netherlands 
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4. Supply of gas

4.1	 Introduction
This chapter describes developments in the supply of gas. It begins by outlining domestic 

gas production in north-west Europe assuming that conventional production in the 

region and imports of gas from Norway will evolve in line with general energy industry 

expectations.

The chapter then analyses the extent to which gas demand and supply volume are out 

of balance, by comparing demand for gas in each scenario with domestic production in 

north-west Europe, the development of imports from Norway, and the current supplies of 

LNG from world markets and of gas from Russia.

4.2		 Conventional	production	in	all	north-west	European	countries
Indigenous conventional gas production in Europe has been declining for several years now. 

In each of the scenarios, this declining production from local fields is expected to continue. 

In 2017, expected gas production by conventional means in Europe excluding Norway totals 

approximately 980 TWh and by 2035 this is likely to have reduced to about 300 TWh, which 

is one third of current levels, see figure 4.1 below.

Figure 4.1 conventional production in north-west Europe
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Import dependency, and therefore the need for access to internationally traded gas, will 

increase. Figure 4.2 below shows the outcome of an analysis performed in the NW GRIP 

20174 report from which it can be concluded that the likely share of imports will increase 

from about 60% to approximately 90% in 2035. To some extent this depends on the demand 

scenario, but the overall picture is very clear.

Figure 4.2 import dependency in north-west Europe
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4.3		 Developments	in	the	import	of	Norwegian	gas.
After mid 2020, the Norwegian fields that supply gas to north-west Europe will see their 

production gradually decline.  As a result, the Norwegian supply of gas to north-west Europe 

could gradually decrease from approximately 2020 onwards.  The NOP incorporates an 

export forecast which is identical for all three scenarios.

In 2015, production still totalled approximately 1,200 TWh; by 2025 it is forecast to be 

approximately 1000 TWh and in 2035 to have declined to approximately 800 TWh (see figure 

4.3). Assumed is that no major investments in Norwegian infrastructure are carried out.

However, there is potential for higher volumes in the future. Undiscovered volumes and 

new investments in the Barents Sea could contribute to high supply from the Norwegian 

Continental Shelf also in 2035 and beyond.

4	 		NW	GRIP	2017	(northwest	Europe	Gas	Regional	Investment	Plan	edition	2017)	is	a	report	published	by	TSOs	in	nine	
northwest	European	countries,	available	at	https://www.entsog.eu/publications/gas-regional-investment-plan-
grips#NORTH-WEST
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Figure 4.3 availability of Norwegian pipeline gas to Europe5

0 

200 

400 

600 

800 

1.000 

1.200 

1.400 

2017 2020 2023 2026 2029 2032 2035 

TWh 

MINIMUM SCENARIO EXPECTED SCENARIO 

4.4		 Developments	in	the	availability	of	Russian	gas
Russia is the largest gas supplier of Europe and is expected to remain a major import source 

for Northwest European customers. It is of note that Russian gas imports account for a 

smaller proportion of supply in winter time, when storage and local production are the 

largest sources.

Figure 4.4 below shows the volumes that existing pipeline capacity can transport to Europe 

exceeds the current and recent demand for Russian gas in Europe, which has varied between 

1400 TWh and 1700 TWh in the last six years. The range reflects the flexibility available to 

European buyers as they optimise their purchases in response to weather-driven changes in 

demand and in the light of price competition from other sources of gas, notably LNG from 

the world market (see section 4.5 below).There are plans to expand capacity by a further 570 

TWh with construction of a the proposed Nord Stream 2 pipelines. Uncertainties remain 

in the longer term about how, and to what extent, the existing and planned capacities will 

be used. These uncertainties relate to the level of demand for gas, the competitiveness of 

Russian export prices, the internal cost of new and old pipeline routes inside Russia, and 

political factors relating to the transit of Russian gas across Ukraine.

 There is today a substantial surplus of exportable gas available in Russia for European 

markets. This surplus is the consequence of a large base of proven reserves, but also of the 

particular circumstances whereby Gazprom has a legal monopoly on the export of gas, 

and has been losing market share inside Russia for many years now to other companies, 

including independent gas companies.In short, the prospects are that European buyers will 

be able for many decades to access at least as much gas from Russia as they have imported in 

recent years, and probably larger annual quantities if they wish to do so. However, the routes 

that gas could take, and the policy conditions surrounding export and import could change 

5	 Source:	ENTSOG	and	GASSCO	
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in the long term.Russian supplies are connected to the north-west region both by direct 

pipelines and by pipelines that transit third countries. Options for the delivery of Russian 

gas through direct pipelines alone are taken into account in section 4.6 below, based on 

analysis in the north-west regional GRIP. 

Figure 4.4 availability of Russian pipeline gas to Europe6
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4.5		 Developments	in	the	availability	of	LNG
Recent global investments in new LNG supply capacity are coming to fruition over the next 

four to five years. The world is at the beginning of a very large phase of expansion in the 

supply of LNG, which is widely expected to exceed the growth in worldwide demand for gas. 

European customers are well placed to take advantage of competitive LNG offers, because 

of a surplus of regasification capacity at European terminals – including in the north-west 

region. Possible ranges for delivery of LNG through this surplus regasification are shown in 

section 4.6 below, derived from the GRIP analysis which considers various utilization rates 

for the capacity. 

Figure 4.5 shows the structural potential for increased LNG imports to Europe over the 

next twenty five years, according to an ENTSOG assessment. There is a marked increase 

in the next five years, consistent with the expected rapid build-up of global production, 

liquefaction and available LNG carrier capacity. Again, as for Russia, the availabilities in 

the coming years are likely to substantially exceed the annual range of imports (between 

500 TWh and 1000 TWh) that has been seen over the last six years. The range, which is even 

wider than the range of Russian imports, reflects two factors: competition from sources of 

pipeline gas available for European customers, and conditions in world markets for LNG. The 

lower end of the range, for example, followed nuclear closures in Japan and low rainfall in 

Brazil—both of which drove up the price of LNG in those markets, where customers outbid 

European buyers (who had alternatives available).

6	 	Source	TYNDP	2017
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Figure 4.5 potentially available LNG supply to Europe7
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The future level of imports of LNG to Europe in any one year will continue to be determined 

by the same factors—will the European market have more competitive pipeline gas 

available, and what will conditions be in the world market for LNG?

4.6		 Total	imports	for	the	north-west	Europe	region
The above analysis has three implications. The first is that external circumstances (Russian 

capacity and availability, LNG capacity and availability) mean that European customers 

will be in a position to opt for the most economically beneficial purchase options in any 

given year. The second is that the most economically advantageous outcome may vary 

widely, in terms of volumes of imports from each source, from year to year. The third is that 

European infrastructure companies, including GTS, have a responsibility to make sure that 

the infrastructure downstream of the delivery points does not act as a constraint, limiting 

European buyers’ options. This is a responsibility that has both economic and security 

aspects.

Whereas import of Norwegian gas and national production for the north-west European 

market are limited by production capacity, import of Russian gas and LNG is constrained 

only by transmission capacity and the capacity of LNG terminals, both of which are today 

well in excess of the demand that is foreseen in any of the four scenarios. 

Figure 4.6 shows the situation when all capacities are used. It is clear from the graph that 

import capacity is more than adequate to serve the gas market in north-west Europe, and 

will continue to offer this important degree of choice to European customers. However, 

7	 	Source	TYNDP	2017
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because of the decline in domestic sources of gas, and the limited prospects for any further 

increase in Norwegian imports, simply maintaining the existing levels of Russian and LNG 

imports may not be enough in the long term to balance supply with expected demand.

Figure 4.6 supply and import infrastructure capacity for Europe8
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Figure 4.7 shows that, on the assumption that there is no increase above the combined level 

of Russian gas and LNG in 2015, supplies would become tight in some demand scenarios 

around the middle of the next decade. In this situation, there will at least remain a need for 

Norwegian gas at today’s levels, or there could be demand for a further increase. To capture 

the full benefits of supply choices between Russian gas and LNG, the networks must be able 

to import either a maximum amount of LNG or a maximum amount of Russian gas.

Figure 4.7 future gas supply and demand in north-west Europe at 2015 levels of LNG and Russian gas

 

 

8	 	Source	NWGRIP	2017
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Against this background, Chapter 5 below will focus on the ability of the Dutch network to 

accommodate Russian gas, Norwegian gas and LNG

4.7		 Domestic	production	in	the	Netherlands	

4.7.1	 Groningen	production

For many years, based on Dutch government decisions, the Groningen field has been 

preserved and preference has been given to production from the small fields. This policy 

approach led to a production cap on the Groningen field of an aggregate of 425 bcm for 

the ten-year period 2006-2015. An identical production cap was decided on for the period 

2011 - 2020. Early in 2014 additional restrictions on the production of the Groningen field 

were introduced in response to the earthquakes in the Groningen area. In December 2014 

the Minister of Economic Affairs decided to reduce the allowed annual production volume 

from the Groningen field to 39.4 bcm for each calendar year 2015 and 2016. In June 2015 

the Minister announced a further reduction of Groningen to 30 bcm which was further 

reduced to 27 bcm. On 1 October the allowed production for gas year9 2017 (October 2016 

– September 2017) was set at 24 bcm and in April 2017 the production level was reduced 

by a further 10% (following an advice from the State Supervision on Mines) to 21.6 bcm 

starting gas year 2018 with an allowance for a volume up to 27 bcm in a cold year. This was 

the most recent decision on allowed annual production at the moment of writing of this 

NOP 2017, and for that reason it is also taken as the basis for expected maximum allowed 

annual production until such time as the technical capacity of the Groningen field begins to 

constrain  production. 

Figure 4.8 shows the latest information on the Groningen production and intended 

production levels to 2021 (21.6 bcm starting in gas year 2018).10 In a cold year, an 

additional volume of 5.4 bcm is allowed to be produced if that is needed in order to secure 

supplies for the L-gas markets in Germany, Belgium, France and the Netherlands. The figure 

shows an assumed prolongation of the levels after 2021.

Figure 4.8 outlook for Groningen field production

0 

100 

200 

300 

400 

500 

600 

1995 2000 2005 2010 2015 2020 2025 2030 2035 

TW
h 

Produced Forecast 

9	 	A	“gas	year”	runs	from	October	1st	to	September	30th	and	is	often	used	in	gas	supply	contracts.
10			At	this	moment	an	appeal	procedure	runs	at	the	Council	of	State	against	the	latest	decisions	of	the	Minister	of	
Economic	Affairs.	The	final	verdict	is	expected	in	November	2017.
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4.7.2	 The	small	fields	production

Annual gas production from the remaining gas fields on Dutch soil and in the offshore, 

collectively known as the ‘small fields’, will decline sharply over the coming years. The 2015 

report ‘Minerals and Geothermal Energy’ points to remaining reserves in small fields as 

shown in in figure 4.9 below.

Figure 4.9 outlook for small fields production
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4.7.3	 Green	gas	production

Production of domestic green gas (gas from a domestic organic or synthetic origin treated to 

a specification similar to natural gas) is expected to increase. This however depends on the 

investment climate and on the government support schemes for developing this production. 

This uncertainty has been captured in a range of production numbers associated with each 

of the scenarios (see Chapter 2 above), and the range is shown in figure 4.10 below. 

Figure 4.10 production of green gas from indigenous sources
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4.7.4	 Total	domestic	production

The three sources mentioned above add up to the profile for an annual level of production 

shown in figure 4.11 below which shows that a sharp decline in domestic production is 

foreseen. 

Figure 4.11 Dutch domestic production
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4.8		 Supply–demand	balance	for	the	Netherlands
Comparing the domestic supplies in the Netherlands with the four demand scenarios, 

the Netherlands appears to be able to produce sufficient gas to more than cover national 

demand for many years, as shown in figure 4.12 below. In the Towards Sustainable 

Transition scenario, where there is a relatively slow rate of decline of gas demand, a ‘deficit’ 

appears between 2020 and 2025. In all other scenarios the level of domestic production 

covers the level of national demand until between 2030 and 2035.

Figure 4.12 volume balance for the Netherlands
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However, this is not the whole story, as the L-gas markets in Belgium, France and to a large 

extent also in Germany depend on Dutch L-gas production. A more realistic picture is shown 

in figure 4.13, where the volume balance clearly shows the necessity to import gas already 

today and on a continuing basis until at least 2030.

Figure 4.13   volume balance for the Netherlands and L-gas markets
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The next chapter will therefore examine the ability of the Dutch network to accommodate 

imports of gas, from Norway, from Russia and from elsewhere in the world in the form of 

LNG.
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5.  Capability of the Dutch network to 
accommodate flows

5.1	 Imports	and	exports
The GTS network is being used for the import and export of major volumes of natural 

gas. It fulfils an important role in transit flows between neighbouring countries. This can 

be observed in figure 5.1A below, where annual import and export of H-gas volumes are 

shown. It can be seen that annual export has dropped and annual imports have increased 

since 2015. This is due to the reduction of Groningen gas production, which has been 

compensated through both decreased export and increased import and through increased 

utilization of quality conversion. H-gas exports to Germany and the UK have dropped and 

imports from Germany (Russian gas) and Norway have risen. Figure 5.1B shows the annual 

cross-border G-gas volumes.

Figure 5.1a annual cross-border H-gas volumes
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Figure 5.1b annual cross-border G-gas volumes
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Looking a bit closer within the year a stronger seasonal effect is visible. This can be observed 

in figure 5.2 below. While exports to the UK have a more pronounced seasonal profile (no or 

hardly no exports during summer), imports from Germany show a stronger anti-seasonal 

profile: higher imports in summer than in winter. The Dutch gas infrastructure clearly 

absorbs inverse load factor gas.

Figure 5.2 monthly cross-border H-gas volumes
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5.2	 Trading	activity	in	the	Dutch	network
It is notable that the scale of gas trading activity at the TTF has not suffered from the reduced 

export and increased import. Figure 5.3 below shows ever-increasing activity, both in traded 

volumes, net volumes and in the number of active parties who trade at the hub. The growth 

also continued in an uninterrupted way after the volume reduction of the Groningen field. 

GTS has a legal obligation and therefore played an important role in assuring that quality 

conversion has continued to be available to market parties, in spite of the changing pattern 

of availability of gas of different qualities that results from the Groningen field decline, in 

order to support the market activity at the TTF. 



- 39 -

Network Development Plan

Figure 5.3 TTF development
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5.3	 Enabling	customer	choice	in	supply	sources
As pointed out in Chapter 4 above, north-west Europe and the Netherlands will have access 

to ample supplies and the infrastructure appears to be well capable of handling the choice 

that the supply markets offer for Dutch requirement. 

With regards to the domestic Dutch infrastructure, including its cross-border connections 

to neighbouring markets, figure 5.4 below shows the entry and exit capability (expressed 

in GWh/h or for short GW) of the GTS network. Entries are shown as shaded areas, exits are 

shown as solid curves. All are based on technically available capacities (actual usage depends 

on market behavior and availability of gas) and can be used independently in a decoupled 

entry/exit manner. The demand range shown represents the lower and upper bounds in 

the four scenarios used in this NOP. Filling storages is not shown in this balance since it 

is assumed that this will not be used simultaneous with production from storages. In the 

coming years GTS together with their L-gas NNO’s will investigate how they can best utilize 

their L-gas infrastructure in the second half of the next decade. This is the expected period 

when L-gas infrastructure will be available for potential H-gas transport.

The graph shows that sufficient entry capacity exists to satisfy all exits at the same time. 
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Figure 5.4 entry – exit balance on the GTS network
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There remains a question, however, as to whether the network is capable of accommodating 

very high deliveries from particular sources of gas – Russian, Norwegian and LNG 

respectively. The ability to accommodate these sources individually can be tested by 

examining the entry and exit points that would be prioritized in each case. Choices made to 

select entries and exits in order to assess the flow patterns that would be implied are shown 

in figure 5.5 below. Three flow patterns will be described in the next sections.

Figure 5.5 entries and exits to the GTS network

Major transit routes for  
Russian gas LNG Norwegian gas 

Russian gas 
LNG 
Norwegian gas 
L-gas from converted Russian gas, LNG or Norwegian gas 
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5.3.1	 Accommodating	Russian	gas.

This is a situation where Russian gas (entering the GTS network at Oude Statenzijl (OSZ)) 

will have a major share and where the major exits used are in the southern and western part 

of the network. No LNG is assumed to enter the network. 

Norwegian gas in Emden will see a minimum level since in conditions where little LNG is 

available to Europe Norwegian gas will logically be diverted as much as possible to more 

western markets in Belgium, France and the UK.11 See figure 5.6.

Figure 5.6 entry – exit balance accommodating Russian gas 
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In this situation, H-gas transit flows will be limited to 25 GW, the limit being determined by 

the entry capacity at OSZ. The exits can be served by this entry, but not by a large margin. An 

increase in entry capacity at OSZ could enhances the ability for transit from Russian sources 

through the GTS network. Note that in this situation, the Dutch domestic market may also 

need additional capacity since the balance is very tight.

5.3.2	 Accommodating	LNG.

This is a situation where LNG is very competitive and will enter the European networks 

in the UK, Belgium, France and via the GATE terminal also in the Netherlands. It will find 

its path towards the east through the eastern and south-eastern exit points of the GTS 

network. Transit flows (33 GW) will be constrained by the entry capacity at GATE and the 

Zelzate cross border point with Belgium. Lifting this constraint will allow more transit since 

the exit capacities are sufficient. See figure 5.7.

11	 unless	the	TTF	is	a	more	attractive	market
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Figure 5.7 entry – exit balance accommodating LNG
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5.3.3	 Accommodating	Norwegian	gas.

In this situation, entry capacity of Norwegian gas is used at its maximum. Physical exchange 

at the Dutch German border at OSZ would be likely to be very limited. Figure 5.8 shows the 

entry-exit balance in this situation. H-gas cross border entry is lower than exit, showing that 

the maximum supply capacity of Norwegian gas can be used to satisfy (increased) H-gas 

cross border flows to neighbouring countries or (part of) the Dutch national market. 

Figure 5.8 entry – exit balance accommodating Norwegian gas
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5.4		 Conclusion
The Dutch network has accommodated considerable transit flows in the past and can do so 

in the future. The network kan be used to supply European transmission routes. 

Depending on the extent to which shippers and their customers choose to concentrate 

their purchases on more extreme portfolios of supplies, the GTS network has exit capacity 

available for additional entry of Russian gas and also for additional entry of LNG.

The investments needed to sustain these flows, and to match the capacity of the GTS 

network to new expansion projects proposed by market parties, are described in section 6.5 

below. In general the capital sums involved are expected to be quite modest. 

The next chapter explains how GTS now plans to address these subjects. 
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6 .  Network developments and expansion 
investments

6.1	 Introduction
GTS has the statutory task to develop the network in the Netherlands. This network 

development is based on the market needs. Signals for this used to come from situations 

of physical congestion, market requests and gas flow outlook. Long term contractual 

commitments were common  in the past to ensure robustness of the particular network 

expansion. Since long term commitments are not common anymore, especially for cross 

border investments, a major signal for network development has been lost. Therefore, 

the network development plan is developed, including development of scenarios. These 

scenarios should offer a robust  assessment framework to determine the viability of 

a porposed expansion proposal. Obviously, a network expansion project will also be 

economically assessed. 

To assess plans for network development, actual bookings and use thereof are included 

in the analysis. Another signal for potential available capacity is information from the 

secondary market, such as Surrender of Capacity (SoC).

This chapter describes a number of developments that affect current and future use of the 

gas transmission grid. In future the grid will have to be adapted to incorporate new volumes 

of renewable gas, although it is not clear at this stage what the likely level of annual capital 

expenditures will be. Section 6.2 describes the general considerations that will affect 

investment needs here.

The grid needs to be able to continue to assure quality conversion to market participants, 

and to ensure the reliable availability of the right mix of L-gas and H-gas to satisfy customers’ 

needs. This is a complex area. Since the NOP 2015 GTS has substantially revised its 

assessment of the impact of the various factors that affect this. In 2016 GTS  concluded that 

an investment in an additional quality conversion facility, proposed in the NOP 2015, is not 

seen as the preferred option to secure the balance in supply and demand in the L gas market. 

There are less costly ways of fulfilling the quality conversion task and of satisfying developing 

customer needs. Section 6.3 explains the changed perspective here, confirming advice that 

GTS provided to the Ministry of Economic Affairs on the subject in 2016.

New measures of European market developments and network code developments may 

have an impact on the approach to our network investment planning. These are explained in 

section 6.4.

Some specific developments lead to a number of adaptations identified for the future of the 

network. These adaptations – investments to enhance the network in response to proposals 

from various market parties – are described in section 6.5 below, with the associated 

expected costs. 
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6.2	 Renewable	gas
By the ratification of the Paris agreement the Dutch government made a commitment to 

reduce the CO
2
 emissions in 2050 by at least 80% below 1990 levels. This is a challenging 

objective, and it is a policy change that will have a large impact on the whole energy 

landscape of the Netherlands. For an efficient and effective energy transition it is important 

that affordable, available and socially acceptable solutions are chosen. 

For the heating of the residential sector major challenges lay ahead. The Dutch government 

has the ambition to decarbonize this sector by 2050. This will mean that in 2050 the 

residential sector will be heated by a variety of means, including district heating, the use 

of electric heat pumps, all kinds of stand alone solutions and hybrid heat pumps. Natural 

gas would no longer be used, and in the case of hybrid heat pumps green gas will be used 

in combination with renewable electricity. Technological progress with new high pressure 

gasification processes looks promising for the availability of green gas, and as a consequence 

of the higher efficiency of this new technology more green gas  can be produced. We 

estimate that 30 TWh (3 bcm) of green gas will be able to be produced in 2030. A volume 

of 30 TWh would be sufficient for example to provide the peak heat needs of up to 5 mln. 

households equipped with hybrid-heat pumps, each with a remaining annual consumption 

of around 600 m3 per year.

The first projects to bring green gas to the required pressure have are already been examined. 

Other such projects will be necessary as the GTS grid evolves to support the energy 

transition. 

The industry sector also faces challenges where a variety of CO
2
-free energy sources will 

need to be deployed. One option for the energy supply of energy-intensive industries is the 

use of hydrogen. In the short- to mid term hydrogen can be produced by the steam methane 

reforming technique (‘blue hydrogen’), which would need to be combined with the storage 

of the CO
2
 in order to be fully carbon-free. In the long run CO

2
-neutral hydrogen (’green 

hydrogen’) can also be produced by electrolysis, converting carbon-free power, produced for 

example by large scale offshore wind farms by power to gas technology (P2G). 

Because hydrogen can be stored it can also play a significant role in the future as the backup 

source for energy of wind and sun. At this moment plans to convert a pipeline to carry 

hydrogen to an industrial customer are in an advanced stage. To make our existing grid ready 

for the transportation of hydrogen investments have to be made  which are mainly caused by 

enhanced safety measures and the lower energy density of hydrogen. 

Should the expansion of green gas production as depicted in figure 4.10 in section 4.7 above 

materialize and the production of hydrogen increase, many more projects of this nature will 

be required. Costs are being assessed in the pilot projects mentioned.
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6.3	 	Quality	conversion,	the	decline	of	the	Groningen	field,	and	the	
need	for	nitrogen

This section gives an overview of the role of quality conversion and the development of 

supply and demand of G- and L-gas since the previous NOP. 

6.3.1	 	Quality	conversion:	blending,	enrichment	and	the	need	for	nitrogen.	

The gradual depletion of the Groningen gas field, which produces low calorific value natural 

gas (G-gas), has induced the need to monitor the future supply and demand of G- and L- gas 

(enriched G-gas) on a regular basis. It is the nitrogen content of the Groningen gas (about 

14 % nitrogen) which gives this gas its particular character. Most other gas imported to and 

produced in the Netherlands is of higher calorific value (H-gas), as it contains little or no 

nitrogen. The H-gas and the G- and L-gas are distributed in two physically separate networks 

to customers whose equipment is designed for safe operation on the particular type of gas.

As the amount of available G-gas declines, then either the customer equipment and 

distribution networks must be converted to H-gas, or the H-gas must be blended with 

additional nitrogen to make it resemble the G-gas/L-gas characteristics12. GTS owns several 

quality-conversion assets to convert H-gas into G-gas. Because the L-gas markets may safely 

be delivered with a Wobbe level which is above the Wobbe level of the Groningen gas there is 

also significant room for adding H-gas to Groningen gas—an “enrichment” which may allow 

up to 14 bcm per year of L-gas. There is nitrogen capacity to convert up to 19 bcm per year. 

The technical capacity of the blending stations remains approximately the same. Quality 

conversion and quality enrichment assets together have a yearly volume up to 33 bcm. 

 In Figure 6.1 two situations are given for the way in which the contribution of the various 

sources available to GTS (‘assets’) can deliver volumes to the physical G- and L-gas market. 

One illustrates how the assets can contribute in a relatively cold year, and the other in a 

relatively mild year. The examples chosen are the cold year of 1996 and the mild year of 

2007.

Figure 6.1 temperature profile and contribution of assets 

Type gas year Temperature-

profile

Market size Enrichment Conversion Groningen field

[bcm] [bcm] [bcm] [bcm]

Warm 2007 47 11 21 15

Cold 1996 60 14 19 27

6.3.2	 The	view	of	nitrogen	needs	in	NOP	2015	and	developments	since	then

In the NOP 2015, it was proposed that a new nitrogen-manufacturing facility would be 

needed to cover the blending requirements in the 2019 to 2024 period, especially for winter 

needs, and to assure the efficient management of storages in cold spring periods. 

12	 		Technically,	the	quality	of	the	gas	is	measured	and	controlled	by	the	Wobbe	index	or	Wobbe	number,	which	defines	
the	characteristics	of	the	gas	in	a	range	that	assures	safe	operation	of	equipment	designed	for	that	type	of	gas.
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However, three factors have changed since the NOP 2015 was published: 

uu  Revised assumptions about Groningen field capacity – in part because of lower 

production of the Groningen field in 2015 and 2016

uu  Lower demand for L-gas in Belgium and France from 2020 onwards – because of 

accelerated plans for customer conversion in those countries

uu  Actual observed Wobbe indices of H-gas to be blended – which permits a more efficient 

use of the existing quality conversion facilities. 

The actions and commitments of third parties (shippers and private storage operators) 

also affect the decisions of GTS in this area, and here too new information has become 

available since 2015.Together these changes have led to a re-assessment of the need for new 

nitrogen. The next section examines each of them in turn.

6.3.2.1 Available capacity from Groningen field in light of Groningen volume decisions

On the supply side, the picture is dominated in recent years more by the consecutive 

production cuts imposed by the Dutch Government, in response to the earthquakes in the 

Groningen region than by the ‘natural’ decline of the Groningen field.

As mentioned in section 4.7 above, the Ministry of Economic Affairs decided on limitation 

of the yearly production of gas from the Groningen field. The maximum allowed production 

level has been reduced in a series of consecutive steps from 42.5 bcm per year in 2014 to 

21.6 bcm per year for coming gas year 2018 (with allowance for 5,4 bcm of additional 

production in a cold year if necessary).

This changed the outlook. The lower volumes produced from the Groningen field resulted in 

a more gradual decline in the production capacity of the Groningen field. This means that 

there is more Groningen capacity available in future years than had been expected earlier 

under the previously expected (higher) annual production levels.

6.3.2.2 Changing demand for G-gas in the Netherlands and for L-gas from neighbouring 

countries 

On the demand side, the developments in the internal Dutch G-gas demand, due to energy 

savings and the progress of the energy transition as described in this NOP, can now be taken 

into account. 

The plans for market conversion in Belgium and France have also changed since the 

assessment used in the NOP 2015. In NOP 2015 it was expected that these countries would 

start conversion of their markets in 2024. The current plan, in both Belgium and France, is to 

start in 2020 in order to be able to be fully converted in 2030. This leads to a lower demand 

for L-gas in the years 2020-2024. This accelerated timetable of market conversion in the 

L-gas regions of neighbouring countries implies that the rate of reduction in the volume 

needed for security of supply in the period 2021 – 2030 will be around 1,5 bcm per year.

In the earlier study the peak in the potential shortage in quality conversion capacity was 

around 2025. The combined result of changes on both the supply and the demand side is to 

bring forward the timing of this expected peak to an earlier period.



- 49 -

Network Development Plan

6.3.2.3 Changing Wobbe assumptions

Moreover, in this earlier period there will still be a benefit to be obtained from the relatively 

low Wobbe level of the H-gas that is blended to L-gas. This will enable more efficient use to 

be made of the existing nitrogen production facilities. 

In the NOP 2015, the assumed Wobbe index of the H-gas that would be converted into L-gas 

in the GTS quality conversion facilities was 53 MJ/m3. This assumption was based upon 

the long-term (2025-2030) development of H-gas quality imported into the Netherlands 

(Russian or Norwegian gas, or LNG). 

During a 2016 assessment, the maximum value of the Wobbe index of the H-gas to be 

converted was lowered to 51.8 MJ/m3. This was the maximum value expected in the short 

term (2018-2020), due to availability of (domestic Dutch) small field gas with, on average, a 

relatively low Wobbe index compared with Russian or Norwegian gas. A lower Wobbe index 

of the H-gas to be converted leads to a higher production capacity of the existing quality 

conversion facilities (less nitrogen is needed to convert the same amount of H-gas ‘down’ 

to the L-gas calorific value, alternatively, more L-gas can be made with the same amount of 

nitrogen). 

6.3.3	 Restoring	the	G/L-gas	supply	and	demand	balance

There are, of course, remaining uncertainties about the precise relationship of each of the 

factors described in section 6.3.2 above. But, if further difficulties should arise around the 

availability of future L-gas capacity, other solutions may still be available that would be 

more cost efficient than construction of an additional nitrogen plant. Other options, should 

they be necessary, would include maintaining the current capacity in G/L-gas storages and 

the Groningen field available for the market, and possible conversion of a few large L-gas 

industries in the Netherlands to H-gas.The current capacity balance, is pictured in figure 6.2.

Figure 6.2 peak capacity overview Dutch G/L-gas system
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On the positive side the capacity “means” of third parties that at the moment can be 

considered certain and the total conversion capacity of GTS is on balance as of 2022 for peak 
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demand conditions. On the shorter term up to 2022 the combinations of “certain capacity” 

and quality conversion capacity of GTS is close to a level that brings supply and demand in 

balance in peak conditions. In the coming years there is still a significant capacity that is 

available in he market, but regarded uncertain. The main element in this improvement is 

the contract extension on the Alkmaar storage. On the negative side there are uncertainties 

about whether all current L-gas storage facilities will stay on the L-gas system

The outlook for Groningen production capacity still faces uncertainty:

uu  There are further possible production limits on the central clusters of the Groningen 

field. Following a draft decision of May 24th 2017 the Minister of Economic Affairs 

has announced a new assessment, together with NAM and GTS, of the possibility to 

further reduce production from the central well clusters of the Groningen field around 

Loppersum.

uu  Lower allowed production gives less incentive to invest in production capacity, if that 

production capacity has no prospect of producing the allowed yearly level.

The overall picture in 2017 concludes that there is an adequate supply of capacity in the 

coming years—but with a high level of uncertainty and risks on market capacity reduction.

This confirms the 2016 conclusion that an investment in an additional quality conversion 

facility is not seen as the preferred option to secure the balance in supply and demand in 

the L-gas market. Current market facilities and supply assets appear sufficient to render 

unnecessary the cost of investing several hundred million euros in an additional quality 

conversion installation. 

The expected lead time of such an investment—at about 4 years—would result in the 

facility becoming operational around the end of 2021, by which time market conversion in 

surrounding countries may diminish its utilization.

In summary, due to the revised assumption about Groningen capacity, lower demand from 

Belgium and France, and a more efficient use of the existing quality conversion facilities, 

a new nitrogen plant is not the preferred solution anymore to keep the balance between 

supply and demand.
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6.4	 	Impact	of	European	market	development	and	network	codes	on	
investment	planning

6.4.1		 The	role	of	network	codes

To accomplish a well-functioning transparent gas market, sustained physical gas supply and 

competition are basic requirements. A well-developed entry-exit system to accommodate 

gas flows and cross border trade is important. But equally important is to facilitate easy 

access to the market via network rules. Clear and harmonized rules mean that the market 

has low entry barriers (low hurdles, predictability, efficient price), is accessible for shippers 

and traders, operates efficiently (optimal use of infrastructure, safe and reliable, transparent 

and no congestion), and attracts gas flows (low and manageable risk and diversity of supply 

sources). These are important both for trading and because accessible infrastructure, such as 

storages, offer economic opportunities. 

The existence of a liquid hub and a connected exchange for spot and forward market is 

essential for the development of the well-functioning gas market. Gas will then freely flow 

to the market area where the highest value can be created. European regulation plays an 

important role in obtaining a level-playing-field and continuity of energy supply. Over the 

past several years, the Netherlands has adapted its rules for access to and functioning of 

the gas market in accordance with European regulation. Together with development of the 

infrastructure, development of the rules enables improvement in the efficient functioning 

of the gas market.Recently new network codes have been adopted which include virtual 

interconnection points (VIP), tariff structures (TAR) and rules governing procedures 

for determining incremental capacity (INC). The intention is that VIPs should facilitate 

hub-to-hub gas transport, and that the INC rules should provide a mechanism to determine 

demand for additional capacity in relation to the price that the market is willing to pay.

Implementation of these codes that introduces VIPs in parts of other European grids 

adjacent to the Netherlands needs to be well coordinated with the relevant NNOs. 

The incremental capacity process also interacts with the GTS capacity planning method13 

and with the investment planning proposals in this NOP. The INC process will operate on a 

two-year cycle, in which market players indicate their interest in capacity booking of various 

lengths. These indications can both support and be supported by the capacity planning 

in the NOP, which is not an exclusive process. Stakeholders in the gas business in the 

Netherlands—existing shippers on the GTS system, gas customers, and new entrants to the 

system—always have the right to approach GTS at any time to request entry or exit access 

to the Dutch grid. This applies also to outcomes from the incremental capacity bidding 

process. GTS has a connection obligation in response to such requests, provided they are 

economically feasible.

Furthermore, although the first bidding under INC rules took place in July 2017, for which 

this NOP was not yet available, the information that GTS makes available to the market 

players via the NOP will help on an on-going basis to make judgements about the timing, 

location and value of their future capacity needs.

13	 	https://www.gasunietransportservices.nl/nieuws/verbeterde-planningsmethodiek-voor-korte-termijn-	
capaciteiten
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As was concluded earlier, the Dutch network has accommodated considerable transit flows 

in the past and can do so in the future. Depending on the extent to which the market will 

choose more extreme portfolios of supplies, the GTS network has exit capacity available 

both for additional entry of Russian gas and also for additional entry of LNG. In a well-func-

tioning European market place, existing infrastructure can be used to accommodate new 

or changing gas routes. Consequently, entry capacity might need to be reinforced to make 

maximum advantage of the good availability of exit capacity. Development of European 

regulation is required to enable efficient use of existing infrastructure over building new 

infrastructure. Entry-exit systems should not be defined on the basis of national boundaries, 

but based on physical realities and market needs. Networks should be considered from 

a more integrated perspective, and solutions will need to be found to connect national 

regulation of infrastructure on a European level.

6.4.2		 The	role	of	the	quality-neutral	trading	market

Quality conversion is part of the statutory mandate of GTS to allow the TTF to function as a 

single integrated gas market in energy value, so that traders may operate at the TTF without 

any separate fees associated with the quality of gas they may have available or wish to trade 

– they must face a ‘quality-neutral’ market. This means that it is possible, to avoid having 

two separate trading markets (in L- and H-gas quality) even though the physical market for 

the two qualities of gas is still divided.

The tight capacity balance in L-gas (described in section 6.3 above) has therefore also to be 

looked at in terms of the risk it might pose for the functioning of the quality-neutral market. 

The current market structure was introduced at a time with a relative oversupply in L-gas 

capacity. As this is now changing, the Ministry of Economic Affairs initiated a project in 

spring 2017, together with representative parties, to assess the quality-neutral market. All 

represented regarded the label of ‘quality neutrality’ as essential and beneficial for the energy 

market and good functioning of the TTF. If the capacity balance would be negatively affected 

parties generally preferred market-based solutions to restore that balance.

The Ministry announced that there would be a follow up on this project after summer, 

based on the updated supply and demand overview given above. GTS is more than willing to 

participate in such a study.

6.5	 Network	expansion	projects.

6.5.1	 Transferring	L-gas	infrastructure	to	H-gas

As of 2020 the export of L-gas from the Netherlands to Germany, Belgium and France will 

be gradually reduced at a rate of approximately 10% per year. The planned annual rate of 

reduction for Belgium and France is less well-defined than that for Germany, and should be 

regarded as indicative at this stage.

The phasing out of L-gas in Germany, Belgium and France will free up L-gas infrastructure 

which can be used to transport H-gas. As well as increasing the transport capacity towards 

the current H-gas interconnection points for customers in the current H-gas market, the 

converted L-gas infrastructure could also then be used to supply the former L-gas market in 
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German, Belgium and France with H-gas. The advantage is that with limited investments, 

the current infrastructure can be used to transport H-gas to the end users. This may enable 

significant expenditure to be avoided, benefiting gas shippers and customers there. 

However, using the existing infrastructure means that replacing L-gas for H-gas will only 

be possible when the L-gas delivery has ceased or if the interconnection point has two 

pipelines with which the gas is supplied (in which case H-gas and L-gas would be able to 

be supplied simultaneously). To investigate if it is possible to accelerate the delivery of 

H-gas via L-gas network points GTS will start a joint investigation with the neighbouring 

L-gas network operators. The goal is to investigate both the potential costs and benefits 

to convert the infrastructure from L-gas to H-gas. The scenario framework of the German 

Network Development Plan 2018-2028 confirms this goal. GTS has started to investigate 

the required measures and their costs in the Dutch transmission system. In the coming years 

GTS together with their L-gas NNO’s will investigate how they can best utilize there L-gas 

infrastructure in the second half of the next decade. This is the expected period when L-gas 

infrastructure will be available for potential H-gas transport.

The first14 project for simultaneous cross-border delivery of L-gas and H-gas to the same 

operator has already been identified, at the request of Gastransport Nord GmbH (GTG Nord) 

in Germany. This would involve a new H-gas connection at Oude Statenzijl connecting 

GTS and GTG Nord, adjacent to the existing L-gas connection. The primary reasons for GTG 

Nord to request the new connection are the technical needs for the upcoming L-gas H-gas 

market shift and the diversification of supply opportunities for shippers in its market. The 

capacity which is requested by GTG Nord starts from 3 GW in gas year 2023 and rises up to 

5 GW in gas year 2027. The H-gas capacity in the GTS transmission system is sufficient to 

deliver the additional capacity to Oude Statenzijl. Therefore, the measures needed in the GTS 

infrastructure are restricted to the expansion of the export station at Oude Statenzijl. The 

first rough cost estimate for this project for GTS is around €8 mln.

6.5.2	 Expansion	of	the	entry	capacity	from	Gate	LNG	Terminal

Former plans for expansion of the terminal, described in NOP 2015 have not been realized, 

but during 2016 the owners of Gate terminal B.V. (Gate) considered new plans to expand 

the terminal’s capacity and requested GTS to analyse the grid consequences of such future 

expansion. Prior to taking FID on such expansion, Gate needs to be certain that no hurdles 

exist in the grid that may appear as showstopper. The expansion plans of GATE are based on 

market developments and consequently potential parties to re-gasify LNG at Gate. GTS has 

the statutory task to develop the network in the Netherlands. This network development 

is based on the market needs, in this case a request for more entry capacity. Economical 

assessment of such individual project will lead to setting appropriate contractual conditions 

to execute such investment.

On the request of Gate, GTS has analysed several scenarios in the range of 3.75 to 9.55 GW 

on top of the current bookings. The currently contracted entry capacity by customers of 

Gate does not exceed the required capacity of the network, but an expansion of the terminal 

requires corresponding expansion measures in the GTS network. 

These measures have already been identified in earlier studies, but have now been optimized 

14		Recorded	in	the	Entsog	Code	TRA-N-949
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for the considered range. In the analyses a variety of LNG qualities and transport scenarios 

have been taken into account. 

For limited expansions in the first part of the considered range investments are limited to 

approximately € 10 mln. Additional capacity expansion towards the upper end of the range 

would also require pipeline expansion. Estimated additional cost will amount to € 30 mln.. 

A preview of potential further expansions shows that, beyond this range, a number of 

expensive measures would be needed, not only to expand the transport capacity from GATE 

terminal to the GTS grid, but also to reinforce the GTS grid.

6.5.3	 	Balgzand	to	Bacton	Pipeline	Reverse	Flow

The BBL pipeline connects the TTF market area with the NBP market area. At this moment 

the BBL is only able to physically transport gas from the Netherlands (Julianadorp) towards the 

United Kingdom (Bacton). Currently, the BBL Company is assessing the possibilities to operate 

the BBL pipeline bi-directionally. The BBL Company has therefore asked GTS to investigate the 

measures that would be needed to accommodate the required capacity recently. 

The impact of the announced departure of the United Kingdom from the European Union 

on contracts and physical gas flows between the Great Britain and continental Europe is 

uncertain. However, it is expected that contracts which were in place before triggering the 

article 50 procedure of the European Union, will be respected and therefore the expected gas 

flows through the BBL will remain the same. The origin of new gas flows towards the United 

Kingdom will depend on any future import and export duties and the development of the 

price of commodity on the different hubs. At this moment it is difficult to give an indication 

of whether there will be any impact on future gas flows because the Brexit negotiations are 

in an early stage.

6.5.4	 Additional	import	at	Oude	StatenZijl	15

This project16 is closely linked to the project of the neighbouring network operator Gasunie 

Deutschland for the expansion of capacity at Oude Statenzijl area and potentially in the 

NEL (Nordeuropaische Erdgasleitung). In order to transport additional Russian gas supplied 

by Nord Stream 2 to the Netherlands, network reinforcements in the NEL and Gasunie 

Deutschland (or alternative routes in Germany) and also in the Gasunie Transport Services 

transmission systems are necessary. There is as yet no clear indication of a range of poten-

tialcapacity needs at the Dutch border, if and when Nord Stream 2 and NEL expansion are 

completed, but up to an additional capacity of at least 12 GW the associated investments 

in the GTS system would be limited to the debottlenecking of the Oude Statenzijl area. 

Currently, this project is part of the Incremental process . This process includes an 

assessment to determine the viability of the proposed investment and results in an auction 

process to offer new capacity to the market. The first cost estimate is that the investments 

for this will be limited to between 0.5 and 7.1mln. euros or less, depending on the transport 

route chosen in Germany. 

15	 	www.entsog.eu/publications
16		https://www.gasunietransportservices.nl/en/shippers/shipper-information/incremental-capacitity-process
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6.5.5	 Medium	and	small-scale	RTL	investments

The main developments in medium or small-scale investments are:

uu  The production of the two type of renewable gas that GTS supports: green gas, and 

hydrogen (via power to gas P2G). Projects for production of each of these can be located 

on the medium-pressure system (the RTL), requiring connection investments at that 

level, or  on the high pressure system (the HTL).

uu  Pilot projects are started for green gas boosting to the RTL-network. In cooperation 

with the gas distribution companies further options are being developed such as 

further grid interconnections, green gas boosting to the high-pressure network (HTL) 

and possibly transfer of industrial users from high-pressure connections (HTL) to medi-

um-pressure (RTL) or low-pressure (RNB) connections.

uu  Demand for smaller meter ranges will increase due to the further decline of the G-gas 

and L-gas markets. Also feeding of sustainable gas in distribution network requires a 

meter with a small meter range. 

uu  A number of cities have made statements of intent to become gas-free cities as 

early as 2035. District heating systems and all-electric heating are proposed as the 

alternatives. Investigations of the cost impact on the gas grids (both at the RTL level 

and in distribution) have begun. Key cost items are likely to include developing backup 

gas capacity for district heating and disinvestment of part of the gas infrastructure. 

New efforts are needed to understand the full cost implications.

uu   Other investments are related to footprint reduction, implementation of the Energy 

Efficiency Directive, accommodation of small fields and system investments. 

Total investment 2017-2019 is expected to approx. € 10-15 mln. per year, excluding the cost 

for disinvestment when necessary.

6.5.6	 	Total	investments

Investments mentioned in previous sections are summarised in figure 6.3. below

Figure 6.3

section project Investments

6.5.1 Transferring L-gas infrastructure to H-gas (pre-feasi-

bility, TYNDP code TRA-N-882)

€ 8 mln

6.5.2 Expansion of the entry capacity from GATE LNG 

Terminal (Pre-feasibility, TYNDP code TRA-N-192)

€ 10 to € 40 mln

6.5.3 Balgzand to Bacton Pipeline Reverse Flow No GTS investments 

6.5.4 Additional import at Oude StatenZijl area (pre-feasi-

bility, TYNDP code TRA-N-873)

€ 0,5-7,1 mln

6.5.5 Medium and small-scale investments (Various 

stages, projects not included in TYNDP)

€ 10 to € 15 mln/year
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7 Network improvement investments

7.1	 Replacement	investments
Replacement investments are made so that asset performance can continue to be 

guaranteed. Risk analysis, as well as maintenance and inspection analyses, are used to 

determine the technical condition of the network. This means that, during the operational 

life of the equipment within the gas transport system, the system is maintained through 

a combination of preventive maintenance and inspection, work arising from inspections, 

corrective maintenance and replacement investments.

Chapter 5.2 of the KBS17 describes how the portfolio of replacement investments is put 

together. This chapter provides insight into the scope and structure of the portfolio of 

replacement investments for the next ten years, setting out the estimated budgets for the 

next five years. The anticipated investments for each project or activity refer to the period 

2018 to 2022 inclusive. Where programmes have already started, such as GNIP (see below), 

this report does not, therefore, relate to total project costs.

7.2	 Gasunie	Network	Improvement	Programme	(GNIP)

7.2.1		 Introduction

Since 2012 the GNIP programme has been running. This programme is aimed at the 

renovation of valve stations, pressure-regulation stations (M&R’s) and Gas Delivery 

stations(GOS). An extensive description of this programme has been given in the KCD 

(Kwaliteits- en Capaciteits Document) 2016. Below, only an update will be given.

7.2.2	 Developments

For RTL valve stations, the current number of yearly replacements is 150 but will be 

established at 100, for pressure-regulation stations at 3. The GNIP programme for gas 

Delivery Stations(GOS) will be finished in 2020. For the sake of completeness: as long 

as renovation of the RTL valve stations will continue, the renovation of all valve stations 

forming part of a gas delivery station will also continue. This means that consultations 

regarding the work with distribution network operators and connected parties remain 

necessary.

Figure 7.1 below gives the number of objects to be renovated.

Figure 7.1 replacement-planning GNIP

Object 2018 2019 2020 2021
2022 

 and beyond

Valve stations 150 135 100 100 100

GDS 18 4 3 0 0

M&R 3 3 3 3 3

17	 	KBS	stands	for	Kwaliteits	Borgings	Systeem,	Quality	control	system.	This	is	extensively	documented	in	part	I	of	
KCD	2017
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There will be developments in approach and execution during the GNIP programme. This 

is the result of using the Deming circle (plan – do – check – act), and as a result of “lessons 

learned” and the “GNIP verification programme” to strive for continuous improvement. 

For the GNIP verification programme, removed parts of the installations are analysed in 

situ and in research centres. The evaluation of the programme may possibly lead to annual 

adjustments to the programme in scope and tempo, but, given the natural lead time of two 

years for individual projects, changes in approach will only be visible after more than two 

years. 

The figure 7.2 below gives the anticipated expenditures for the next 5 years:

Figure 7.2 anticipated expenditures for GNIP

Capex (€ mln) 2018 2019 2020 2021 2022

M&R 11 11 11 11 11

GDS 13 3 2 0 0

Valve stations 54 46 36 37 37

Verification 1 1 1 1 1

Other 1 1 1 1 1

Total 80 61 51 49 49

7.3	 Outlook	for	other	programmes	and	projects	2017-2026

7.3.1	 RTL	pipelines:	depth	of	cover	and/or	thin	wall	thickness	

Inspections show that, on certain routes, there is insufficient coverage above the pipeline 

giving rise to a ‘pipeline coverage risk’ (LDR). The aim of GTS is to bring the pipelines down to 

the desired level, as described in the GTS policy on transport pipeline depth  over the next 10 

to 15 years. 

GTS has stopped the inline inspection programme of the RTL and aims to improve the 

cathodic protection (CP) of the pipelines, one of the most important barriers regarding the 

integrity of pipelines. The aim is obtaining CP potentials between -1350 mV and -1600 mV 

for the whole RTL network.

According to NEN standards, wall thicknesses for RTL pipelines should be over 5 mm with 

a certain tolerance on the registered (nominal) wall thickness. NEN requirements and risk 

calculations show that RTL pipelines with a minimum wall thickness of 3,5 mm or less pose 

a higher risk with regard to external safety. In case the wall thickness triggers a problem 

with respect to a Location Specific Risk (LSR) higher than 1*10-6, these sections of pipeline 

are registered for replacement. A proportion of this population of RTL pipelines can be 

replaced in current projects (GNIP and LDR), the remainder (approx. 25 km) will be replaced 

in a new programme of around 5 years. The anticipated expenditures are given in figure 7.3 

below. 
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Figure 7.3: anticipated expenditures LDR

Capex (€ mln) 2018 2019 2020 2021 2022

LDR 7 7 7 7 7

CP improvement 0 2 4 4 4

Thin-walled 3 3 3 3 3

Total 10 12 14 14 14

7.3.2	 Magnitude

The Magnitude programme is aimed at reducing the possible impact of earthquakes in the 

province of Groningen on the assets of GTS and has been running for several years. 

The Magnitude programme has been reduced due to lower peak ground acceleration (PGA) 

contours in the earth quake zone as determined by the Dutch KNMI. For phase 3 (ring 

Groningen) of the Magnitude programme it has been concluded that the integrity was at 

the required level, resulting in lower investments. The anticipated expenditures are given in 

figure 7.4 below:

Figure 7.4 anticipated expenditures Magnitude

Capex (€ mln) 2018 2019 2020 2021 2022

Total 16 6 0 0 0

7.3.3	 External	safety

It has been found that the distance between two GTS export stations (Zevenaar, 

Hilvarenbeek) and buildings does not comply with statutory external safety requirements. 

Moving the export stations or moving the buildings is not an efficient option and so the 

metering system will be adapted. 

Since ES Hilvarenbeek will be adapted in 2017, the costs in figure 7.5 relate mainly to work 

on ES Zevenaar.

Figure 7.5 anticipated expenditures for external safety

Capex (€ mln) 2018 2019 2020 2021 2022

External safety 0 0 3 0 0

7.3.4	 HTL:	projects	and	DSP	pipelines

Several components of the HTL may possibly have reached end-of-life status or will do so 

in the next few years. Therefore, GTS launched a pilot scheme for replacing components 

on three HTL projects to assess whether it needs to scale this up to a multi-year structural 

programme. GTS has performed a risk analysis relating to the HTL and it seems that such a 

programme is currently not necessary. The scope of the projects from the pilot scheme has 

been brought into line with this new policy. The costs shown in figure 7.6 below are mainly 

the costs of the (latest) project, Ravenstein-Hilvarenbeek, which will be carried out between 

2018 and 2020.

A risk-based verification programme has been launched to inspect the drain, seal and 
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power gas lines (DSP) associated with HTL valve stations. In first instance this will involve a 

programme to verify removed DSP lines. If the verification work shows that GTS is exposed 

to unacceptable risk, a programme will be started to replace drain, seal and power gas lines 

associated with HTL valve stations.

Figure 7.6 anticipated expenditures HTL

Capex (€ mln) 2018 2019 2020 2021 2022

Projects 6 3 0 0 0

Renovation of DSP 0 0 0 0 0

Total 6 3 0 0 0

7.3.5	 Peakshaver

With effect from 1 January 2017, GTS has owned the Peakshaver installation, which fulfils an 

important function for security of supply and security of transport in the G-gas market.

To ensure that the required level of availability of the Peakshaver continues, an investment 

programme in which critical components are being replaced has to be executed. The 

anticipated expenditures are given in figure 7.7.

Figure 7.7 anticipated expenditures Peakshaver

Capex (€ mln) 2018 2019 2020 2021 2022

Total 10 8 8 2 0

7.3.6		 Other	projects/programmes

In addition to the improvement programs mentioned above, the maintenance policy results 

in a range of mainly installation based projects being scheduled each year. This relates in 

particular to replacement projects such as EVCDs (Electronic Volume Conversion Devices), 

SCPs (Station Control Panels), security systems, gas meters, modifications to export stations 

and large-scale civil maintenance based projects.

These projects, all part of the annual investment plan, are ranked based on the risk matrix 

and originate from maintenance policy plans, planned reinstatement of discovered 

deficiencies and the acquisition of equipment for planned maintenance and projects. The 

methodology for this is described in the KBS18. 

Apart from the activities already mentioned, no projects are anticipated in asset categories 

M&R and RTL. The anticipated expenditures are given in figure 7.8.

18			Part	I	of	the	KCD	2017	elaborates	on	the	quality	control	system	in	section	5.4
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Figure 7.8 anticipated expenditures other projects

Capex (€ mln) 2018 2019 2020 2021 2022

CS 25 27 27 24 23

MS 1 1 1 1 1

GDS 4 4 4 4 4

HTL 6 6 6 6 6

Peakshaver 1 1 1 2 3

Other 8 8 8 8 8

Total 45 47 47 45 45

7.3.7	 Relocations

An annual estimated amount of € 20 M, based on experience, is provided for relocations. 

Annual income from third-party contributions of around € 13 M can be set off against this 

expenditure. Resource planning is based on an amount of € 20 M because this relates to 

the scope of the projects. Two large relocation projects are planned for the next few years, 

i.e. the Rhineland route and the A15, resulting in a slight net increase for 2018-2020 and 

having an impact on resource planning (€ 25 M, of which € 17 M will be reimbursed by the 

responsible party). See figure 7.9.

Figure 7.9 anticipated expenditures for relocations

 Capex (€ mln) 2018 2019 2020 2021 2022

Relocations (net) 8 8 8 7 7

7.4	 Long-term	improvement	plan
The replacement investments are subdivided into the asset categories shown in table 7.10 

below. 

Table 7.10 Long term investment plan

Capex (€ mln) 2018 2019 2020 2021 2022

M&R 11 11 11 11 11

GDS 17 7 6 4 4

CS 25 27 27 23 23

MS 1 1 1 1 1

HTL 13 10 7 7 7

RTL 63 57 49 50 50

LNG 11 9 9 4 3

Other 19 15 15 17 15 14

Magnitude 16 6 0 0  0

Realignments 25 25 25 20 20

Contribution towards realignments -17 -17 -17 -13 -13

Total replacement investments 180 151 135 122 120

19

19	Including	buildings
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7.5	 ICT	replacement	investements
The annual replacement investments in ICT are not part of the table above and are shown in 

figure 7.11 below.

Figure 7.11 anticipated expenditures ICT replacement

Capex (€ mln) 2018 2019 2020 2021 2022

Gas transport control 15 15 0 0 0

Other 15 15 20 20 20

Total 30 30 20 20 20

Gas transport control

In 2014 a replacement program was started to replace the 20 year old control room 

software. In 2018 this new Gas Transport Management System (GTMS) will become 

operational. Also in 2018 a new program will be started which focuses on a broader use of 

the new GTMS supporting a more efficient way of working by integrating existing processes 

and more efficient use of transport equipment via data analytics and enhanced simulation. 

Other 

This category consists of ICT projects that are to be applied to the ICT systems that support 

the commercial, metering, planning and administrative processes. Changes come from 

European regulation/network codes, national gas market support, internal replacement 

programs and the new (digital) way of working program. For example in 2017 we started 

market integration between GTS and BBL company. In 2018 the systems will be enhanced to 

support the introduction of  VIPs. In 2019 the network code tariffs and incremental capacity 

will be implemented.

7.6	 Comparison	with	KCD	2016
In the figure 7.12 below, budget year 2018 is compared to what was stated in KCD 2016 

for budget year 2018.The comparison shows relatively minor differences between the KCD 

2017 and 2016 versions that is not further elaborated on. 

Figure 7.12 Comparison long term investment plan with previous plan in KCD 2016

Category KCD2016 KCD2017 DELTA

Year 2018 2018  

M&R                       11                           11                            0 

GDS                          24                          17                       -7 

CS                          24                         25                         1 

MS                             1                             1                          0   

HTL                           17                          13                       -4 

RTL                          66                         63                       -3 

Peakshaver                            15                           11                       -4 

Other assets                          32                          31                       -1 

Realignments                          25                         25                         0

Subtotal   211     197                       -14

Contribution from third parties                         -17                         -17                          0   

Total               198              180              -18 
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Appendix I: Data Sources

External data sources

The following sources have been taken into account:

ENTSOG - TYNDP 2017 (April 2017) https://www.entsog.eu/publications/tyndp# 

ENTSOG-TEN-YEAR-NETWORK-DEVELOPMENT-PLAN-2017

ENTSOG – Common Electricity and Gas Scenario’s from upcoming TYNDP 2018 https://

www.entsog.eu/publications/tyndp#ENTSOG-TEN-YEAR-NETWORK- 

DEVELOPMENT-PLAN-2018

ENTSO-E - TYNDP 2016 (December 2016) http://tyndp.entsoe.eu/reference/# 

downloadsENTSOG - GRIP (April 2017)

https://www.entsog.eu/publications/gas-regional-investment-plan-grips#NORTH-WEST

ECN ‘Verkenning energievoorziening 2035’,juli 2017, ECN- E--17-026

https://www.ecn.nl/publicaties/ECN-E--17-026

https://www.ecn.nl/publications/ECN-E--17-026

Internal	data	sources

Various GTS publications relevant to the NOP can be found on: 

http://www.gasunietransportservices.nl/en/about-gts/publications

Older versions of these reports can be found on the download section of the GTS website: 

http://www.gasunietransportservices.nl/en/downloads-en-forms

Historical data about booked capacities, realized flows and allocations can be found on the 

GTS website dataport section: 

http://www.gasunietransportservices.nl/en/transportinformation/dataport

Information about the GTS transport system and the capacity planning method can be found 

on: http://www.gasunietransportservices.nl/en/transportinformation/ 

capacity-of-the-transportation-network

Specific information about gas quality aspects can be found on 

http://www.gasunietransportservices.nl/en/transportinformation/quality

Specific information about development of the TTF can be found on 

http://www.gasunietransportservices.nl/en/transportinformation/ttf-volume- 

development

Information about transparency requirements can be found on 

http://www.gasunietransportservices.nl/en/transportinformation/transparancy- 

requirements
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A high-resolution map of the GTS grid can be found on (search criteria: map) http://www.

gasunietransportservices.nl/en/downloads-en-forms

General information about GTS and its tasks can be found on http://www.gasunietransport-

services.nl/en/about-gts
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Appendix II: The consultation Response

A draft of the NOP 2017 was published on 27 July 2017 opening a consultation period that 

closed on 22 September 2017. During this period, a consultation open to all interested 

parties, was held on September 6th.

Several communications were submitted to GTS in response to the consulation process. 

Communications were received from France (ENGIE), Germany (FNB Gas),Norway (Gassco) 

and the United Kingdom (National Grid). All non-confidential communications are available 

on the NOP internet site of GTS. 

The reaction of GTS to the consulation topics has been included in the previous chapters of 

this final version of the NOP. 

Specifically, changes resulting from the consultation topics were made to:

uu  Chapter 6 (a statement about the conversion of investments in the networks into the 

GTS tariff system)

uu    Chapter 4 (views about the expected level of availability of Norwegian gas to Europe)

uu  Chapter 5 (data regarding the export of L-gas), (a statement about how to utilise the 

L-gas infrastructure in the second half of the next decade) 

uu Chapter 6 (a statement about the technical capacity of blending stations in the future)
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Appendix III Security of Supply

This appendix, in combination with the relevant paragraphs in the main document (referred 

to below), covers the obligation to prepare the Security of Supply Report for 201720.

The report provides an overview of the level of security of supply in the Netherlands for a 

20-year period. It contributes as input for the Dutch monitoring report to the European 

Commission21.

The volume and capacity balance

The Security of Supply report analyses whether sufficient infrastructure is available to bring 

gas to the market from the sources of additional gas supply that will be needed and that are 

potentially available over the next twenty years. These elements are covered in the following 

sections of the main document of this NOP.Section 4.6 of the NOP assess which additional 

volumes (compared to expected north-west European regional production and import at the 

2017 level) are required for both the Dutch market and the north-west European market as 

a whole. Chapter 5 describes which additional volumes can be made available to cover the 

total supply demand of the north-west European and Dutch market .The volume balance in 

section 4.8 shows that the Netherlands appears to be able to produce sufficient gas to more 

than cover national demand for many years to come. In the Towards Sustainable Transition 

scenario, where there is a relatively slow rate of decline of gas demand, a ‘deficit’ appears 

between 2020 and 2025. In all other scenarios the level of domestic production covers the 

level of national demand until between 2030 and 2035. However, this is not the whole 

story, as the L-gas markets in Belgium, France and to a large extent also in Germany depend 

on Dutch L-gas production. A realistic picture is shown in figure 4.13, where the volume 

balance clearly shows the necessity to import gas already today and on a continuing basis 

until at least 2030.

20		In	December	2008,	the	Ministry	of	Economic	Affairs,	as	the	Dutch	competent	authority	
	 	for	reporting	on	security	of	supply,	delegated	the	task	to	write	this	report	to	GTS.	This	task	is	laid	down	in	Ar-

ticle	52a	of	the	Gas	Act	(see	also	Staatscourant	ETM/10058269	of	16	april	2010),	http://wetten.overheid.nl/
BWBR0011440/2016-07-01.

21	 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.
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Figure A3.1 volume balance for the Netherlands and L-gas markets 
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Although GTS can assure the ability of shippers to deliver gas to their customers through 

the infrastructure, and proposes to invest to enable shippers to have a wide choice of supply 

sources, GTS is not in a position to assess whether in aggregate the shippers will always be 

able to obtain sufficient gas to assure the gas supply itself. That is a matter for the market, 

and will depend on global market conditions that are outside GTS control.

Peak	supply	
In order to ensure that domestic consumers do not run out of gas during periods of extreme 

cold, GTS has a statutory responsibility to reserve enough volume and capacity to supply 

protected consumers22 , defined as consumers with a maximum supply connection of 40 m3/

hour. GTS is obliged to put in place the necessary measures to cover supply as efficiently as 

possible.

‘Peak supply’ is the extra volume and capacity required to deliver gas for an effective daily 

temperature of between -9°C and -17°C, measured at the De Bilt weather station. An 

average effective daily temperature of -9°C occurs approximately once every two years, and a 

temperature of -17°C occurs once every 50 years and was last recorded on 14 January 1987.

Under these specific circumstances, a licensed gas supplier must obtain the extra volume 

and capacity that is required through GTS. Together with the freely contractible basic supply 

to -9°C, the supplier can then offer a complete supply to domestic consumers down to 

temperatures of -17°C, as long as the supplier is in a position to obtain sufficient gas on the 

open market to meet its own obligations down to -9°C.

Peak supply covers only a fraction of total consumption, namely the volume which is 

additional to demand at -9°C. Depending on the actual temperature fluctuations during a 

given day, only part of the day - notably the morning and evening peaks – will be covered by 

22		Decision	on	security	of	supply	(Gas	Act)
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peak supply gas. The maximum contracted capacity will only be required at an effective day 

temperature of -17°C during a limited number of hours.

The volume and capacity contracts related to peak supply may only be claimed by GTS on 

the day when official weather forecasts predict an effective daily temperature for the next 

day in the city of de Bilt with a maximum of -9ºC. When there is no effective -9ºC or lower 

situation, the capacity and volume can be used by the market. In the Dutch balancing 

regime it is not possible to wait for the end of the gas day to allocate the peak supply 

amounts. As shippers are responsible for balancing their portfolio, it is necessary to allocate 

the amount of gas delivered by GTS near real time and to adjust the portfolios accordingly.

Therefore, the allocation rule is: if during an hour in a portfolio, the sum of all allocations for 

household customers exceeds the capacity for that portfolio associated with a -9ºC day, the 

excess volume will be allocated to the shippers as a peak supply delivery by GTS. The capacity 

associated with a -9ºC day is equal to the exit capacity that is invoiced in winter (December/ 

January/February).

For the most recent 2016-2017 Winter, a total peak supply capacity of 21.98 GW was 

contracted through GTS, with a volume of 0.86 TWh. Out of the past seven winters, in three 

winters GTS supplied gas under this regulation.

Emergency	supply

GTS is statutorily responsible for the uninterrupted supply of gas to protected customers in 

order to manage disruptions that may arise from commercial default, such as bankruptcy 

of a retail supplier. In such an event, GTS will guarantee payment for the gas bought by the 

retail suppliers to wholesale suppliers and will co-ordinate the re-distribution of protected 

customers of the bankrupt retail supplier among the remaining retail suppliers. In such a 

case GTS has a coordinating task to make sure that the customers of the non-compliant 

retail supplier continue to receive gas. Non-compliance of a retail supplier does not imply 

shortage of gas, and can therefore be solved by the market. The role of GTS as guarantor 

and coordinator will enable affected customers to choose a new retail supplier within a 

reasonable time without an interruption in their gas supply. Bankruptcy of a retail supplier 

does therefore not imply shortage of gas towards the protected customers.
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Appendix IV: Report on overview of estimates of gas 
from Dutch Small Fields (2017)

Articles 54a and 54b of the Gas Act specify the obligations with which the national gas 

transport network operator has to comply with regard to the intake and transport of gas 

from the gas reserves in areas within the Netherlands and on the Dutch Continental Shelf 23. 

This appendix describes how GTS meets these obligations in the case of the ‘small fields’— 

that is all Dutch gas fields, except the Groningen field.

Method
In early 2017, GTS asked the gas producers who are members of NOGEPA (Netherlands 

Oil and Gas Exploration and Production Association) to report the quantities of gas 

they expected to produce in the coming 20 years. These are the “developed reserves” and 

“undeveloped reserves where production is expected to start between 2017 and 2021”. All 

the producers approached, responded to this request. They are listed in figure A4.3, further 

in this appendix.

In the case of fields belonging to several producers, only the operator was approached. The 

operator provided information about the whole field, including those parts over which 

it has no control. This reservation was pointed out in the reports submitted to GTS. GTS 

nevertheless believes that these reports are sufficiently reliable to serve as a basis for its 

planning activities.

GTS asked TNO (Dutch organization for Scientific Research) to submit a report on expected 

supply from reserves that have not yet been discovered. TNO responded to this request 

and divided the report into the geographically closest entry point, taking the existing 

infrastructure into account. As the application of techniques for extracting gas from 

unconventional sources (e.g. shale gas) is still in the early stages of development in the 

Netherlands, TNO has for the time being restricted its estimate of supply to conventional 

reserves.

Analysis
The forecasts obtained by this method are grouped by entry point. The capacity of the future 

gas supply is determined for each entry point, and the quality of this gas is also recorded. The 

only quality parameters mentioned are those which play an important role in the various 

transport contracts at both entry and exit points.

The transport analyses contain flow and quality assumptions for combinations of supply 

from various fields, assumptions for the imported gas and assumptions for domestic and 

foreign market demand. Because the gas shippers decide which entry and exit points 

they wish to use and will use, GTS as the network operator has no influence on the actual 

combinations that will arise, and has to rely on its own estimate of market demand and 

supply. It is emphasized that patterns which deviate from this assessment may temporarily 

mean that gas cannot be fully received in the combination desired by the shipper.

23	http://wetten.overheid.nl/BWBR0011440/Hoofdstuk5/Paragraaf54/Artikel54a/geldigheidsdatum_07-05-2015
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Results
Figure A4.1 below shows the trends in supply capacity from the small fields, including supply 

from yet-to-be-discovered reserves as assessed by TNO. Appendix figure A4.4 gives the 

underlying data, and shows the current trends in supply compared to the forecasts made the 

previous year.

The sources of supply are divided into three regions:

uu  North-east Netherlands (entry points located in the provinces of Groningen, Friesland, 

Drenthe and Overijssel);

uu North-west Netherlands (entry points located in the province of Noord Holland);

uu  West Netherlands (entry points located in the provinces of Zuid Holland and Noord 

Brabant).

Figure A4.1 shows the allocation of each entry point to the three regions.

Figure A4.1 supply from small gas reserves by region within the Netherlands 24
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The current capacity forecasts are lower compared to those in the previous GTS report, 

“Overview of estimates of gas from small fields in 2016”. The decline is mostly the result of 

the expectations of TNO about the development of the futures. 

Figure A4.2 shows the capacity expectations (Q1 values) from the last four small field reports 

prepared by GTS together with the maximum hours realized in the first quarters of 2014, 

2015, 2016 and 2017. 

The total sum of gas realized from small fields in Q1 was practically identical to the forecast 

in the previous small field report. The Q1 realization figure tends to be slightly lower than 

the expectations in the previous small fields report. This was also the case in 2017. This leads 

to the conclusion that no maximum capacity problems are to be expected. 

Overall, the forecasts provide a reasonably accurate estimate of the gas flows realized.

24	Source:	Producers	mentioned	in	figure	A4.3	at	the	end	of	this	appendix



- 75 -

Network Development Plan

Figure A4.2 gas supply capacity: realized versus predictions 25
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On the basis of the totals given above, assuming the distribution of capacities per entry 

point as indicated by the operators, GTS expects no capacity bottlenecks within the 

investment horizon of 2017-2027 that would result directly from the supply forecasts of 

small fields gas reserves in areas within the Netherlands.

Quality

The quality of supply from gas reserves in areas within the Netherlands is, at practically 

all entry points, such that no intake problems are expected in the light of the existing 

agreements between GTS and producers/shippers. GTS is continuing to closely monitor the 

carbon dioxide content of the gas offered at the NGT entry point (Uithuizen). There has been 

no significant change at this point compared to the status of the 2016 report.

No new bottlenecks have been observed for the intake of gas from the small fields.

New entry points

No new projects are in preparation which can result in new location for the intake of supply 

from small fields, however several existing fields changed ownership. 

Predictions	EBN

GTS has taken note of the EBN report ‘Focus on Dutch oil & gas 2016’. The decline of natural 

gas from small fields will continue in the coming years. The trend of recent years continues.

Conclusions

The forecasts made by GTS do not indicate any possible capacity bottlenecks in the intake 

of gas from small fields. However, gas quality remains an issue that will continue to be 

monitored. Further we expect that the issue of minimal gasflows needs to be addressed in 

future reports. 

25	Source:	Producers	mentioned	in	figure	A4.3	at	the	end	of	this
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Figure A4.3 producers reporting quantities of gas they expect to produce (In alphabetical 

order)

Centrica Production Nederland B.V.

Dana Petroleum Netherlands B.V.

ENGIE (previously GDF SUEZ E & P Nederland B.V.)

Nederlandse Aardolie Maatschappij B.V.

Oranje Nassau Energie Nederland B.V.

Petrogas

TAQA (Abu Dhabi National Energy Company PJSC)

Total E & P Nederland B.V.

Tulip Oil

Vermilion Oil & Gas Netherlands B.V.

Wintershall
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Figure A4.4 small field capacity forecasts (GW)

North-east estimate North-west estimate West estimate Total Netherlands

  2016 2017  2016 2017  2016 2017  2016 2017

2018 15,7 14,8 13,3 11,1 2,1 3,5 31,3 29,3

2019 15,2 12,3 12,0 9,8 2,4 2,8 29,7 24,9

2020 13,7 11,1 11,1 8,8 2,1 2,4 26,9 22,3

2021 12,4 10,4 10,4 8,2 1,8 1,7 24,6 20,3

2022 11,4 11,1 11,1 7,5 2,3 1,0 24,8 19,5

2023 11,1 10,4 10,1 7,4 2,6 0,6 23,8 18,4

2024 10,2 10,3 9,8 7,5 2,8 0,4 22,7 18,2

2025 9,9 9,2 9,2 7,8 2,9 0,3 22,0 17,3

2026 9,2 8,1 8,3 7,9 3,2 0,2 20,7 16,2

2027 8,9 6,7 7,7 7,4 3,3 0,2 19,9 14,3

2028 8,5 6,0 6,9 6,6 3,4 0,2 18,8 12,8

2029 7,9 5,4 6,5 6,3 3,4 0,2 17,9 11,8

2030 7,6 4,9 6,3 5,7 3,4 0,2 17,4 10,8

2031 7,4 4,4 5,6 4,6 3,4 0,1 16,4 9,1

2032 7,2 4,0 5,4 4,0 3,3 0,2 15,9 8,2

2033 6,8 3,7 5,1 3,4 3,3 0,2 15,2 7,3

2034 6,5 3,5 4,8 2,9 3,3 0,2 14,6 6,6

2035 6,2 3,0 4,7 2,6 3,2 0,2 14,1 5,8

2036 5,6 2,4 4,3 2,4 3,1 0,2 13,0 4,9

2037 2,3 2,0 0,2 4,4
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IV Figure A4.5 allocation of entry points by region

NE = North-east Netherlands (entry points located in the provinces of Groningen, Friesland, 

Drenthe and Overijssel);

NW = North-west Netherlands (entry points located in the province of Noord Holland);

W = West Netherlands (entry points located in the provinces of Zuid Holland and Noord 

Brabant);

Entrypunt Regio

Anjum NO

Annerveen NO

Balgzand HC NW

Balgzand LC NW

Balgzand NOGAT NW

Barendrecht W

Bedum NO

Blija NO

Botlek W

Brakel/Wijk & Aalburg W

Emmen NO

Gaag W

Garijp NO

Grijpskerk NO

Grootegast NO

Harlingen NO

Hemrik NO

IJmuiden NW

Koedijk NW

Kootstertille NO

Maasvlakte W

Middelie NW

Middenmeer NW

Monster W

Oude Pekela NO

Rotterdam Westgas W

Ten Arlo NO

Uithuizen NO

Ureterp NO

Vries NO

Waalwijk W

Warffum NO
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Appendix V: The Capacity Section of the Quality and 
Capacity Report

GTS has an obligation to produce in 2017 a Quality and Capacity document (Dutch 

abbreviation KCD). In this appendix to the NOP, GTS is providing the capacity section for 

this document. A separate quality section of the document will be published around 1st of 

December 2017. Both documents together will constitute the KCD 2017.

The	integrated	planning	approach	in	the	KCD	and	the	NOP
The method used by GTS to estimate the transport capacity required and the method used 

to determine capacity bottlenecks are combined in an integrated planning approach to form 

the capacity management process. This process has been described in the previous KCDs 

produced by GTS.

From 2015 onwards the approach used in the NOP will form the basis of the capacity 

management process.

For each of the scenarios developed in the NOP, a transport analysis will be executed on the 

basis of the scenario data and will follow the GTS planning method26. Each fifth year is to 

be analyzed to determine necessary long-term capacity measures. Investments needed for 

expansion of the transport capacity typically have a lead time to realize of at least five years 

from the moment an investment decision is taken.

For the first five years of the planning period, GTS undertakes a transport analysis for 

each year. The results are used for small scale investment decisions, and for various other 

purposes, including the determination of the capacity that is commercially available at entry 

and exit points. This capacity will be offered in the various auctions and FCFS capacity on 

PRISMA. 

Figure A5.1 shows how both methods together form the total capacity planning process for 

the next 20 years and beyond.

The following steps form the capacity management process:

uu Identify European and Dutch market developments  (construct world views)

uu Identify European and Dutch developments in gas infrastructure

uu Identify European and Dutch developments in gas quality 

uu  Perform data analysis on historical use of transport capacity and gas quality on Dutch 

entry and exit points

uu Establish framework for the planning methodology

uu Update the network modelling

uu Establish capacity prognosis for entry capacity at production points

uu  Establish capacity prognosis for entry and exit capacity on border points, gas buffers 

and connected industries and power plants

uu Establish capacity prognosis for domestic exit capacity for supply of regional networks

26	Further	information	about	the	GTS	transport	system	and	the	capacity	planning	method	can	be	found	at:	http://	
www.gasunietransportservices.nl/en/transportinformation/capacity-of-the-transportation-network
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uu Establish transport scenarios to evaluate extreme but realistic transport situations

uu  Perform network calculations to establish maximum capacity that can be made 

available on each network point

uu Establish the capacity that can be made available for capacity auctions

uu  Perform network calculations on the HTL and RTL network to establish capacity 

bottlenecks on the short term

uu  Establish bottlenecks that need either an investment project or that can be solved by 

an operational measure

uu  Establish functional specifications for project- investment studies as a consequence of 

an identified capacity bottleneck

uu Perform investment study and realize project. 

Figure A5.1 capacity management process
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The	reliability	of	the	estimates	and	the	risk	of	unforeseen	events

GTS develops its network on the basis of estimates based on contracted capacity and 

substantiated appraisals. With regard to capacity for the household market, GTS is 

required by law to have enough capacity available for a demand at a daily average effective 

temperature of -17 °C. This is statistically likely to occur once every 50 years, so there is little 

chance of a higher capacity demand. With regard to other capacity—industry and power 

plants—GTS develops the network on the basis of contracted or expected capacities. For the 

coming five years, underlying contracts give a good idea of demand for transport capacity, 

which means that the estimate has a high degree of certainty.

The NOP process tests whether the available transport capacity is sufficient to provide the 

needed entry and exit to the market for the longer term, more than five years ahead. Over 

this period, a widening divergence of needs may have to be covered.

Accordingly, the basis for the analyses is a set of extreme but realistic demand scenarios. This 

way of working minimizes the risk that a transport situation will appear that is not covered 

by the available transport system. If more capacity is needed cost effective measures are 

developed. 

Capacity management

Short-term capacity planning When planning for capacity, GTS makes a distinction between 

examining whether transport capacity will be sufficient to meet estimated capacity demand 

for the next five years (by using bottleneck analyses) and the ways to resolve potential 

bottlenecks (by using investment ¬studies). 

Procedure for capacity planning up to five years ahead 

Overall, the preparation of forecasts for capacity at entry and exit points for the next five 

years can be divided up into four sections: 

uu Preparing exit forecasts for inland LDC exit points  

   Forecasts for the coming winter are determined on the basis of the annual sales 

analysis and forecasts from distribution network operators (LDCs). Forecasts are 

reviewed and are the basis for the following four winters by using growth lines 

calculated by the Energy Research Centre of the Netherlands (ECN). This capacity is 

based on so-called exit- analyses, i.e. analyses of flows realised at each exit point plus 

anticipated short-term changes in amounts taken off by LDCs resulting from either 

more or less domestic and/or industrial connections. 

Flow data for LDC exit points is obtained from the data system applicable to the exit points 

supplying the LDCs with gas. These flows are analysed in combination with temperatures 

for De Bilt provided by the Royal Netherlands Meteorological Institute (KNMI). Analyses are 

based on average daily effective temperatures. 

The relationship between the average effective temperature and the daily gas flow 

maximum can be described in mathematical terms by a ‘Geerse function’: for higher 

temperatures, a constant value applies (“the summer capacity”) and for lower temperatures, 

temperature sensitivity applies, i.e. there is a constant increase for each °C that the 
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temperature falls. The transitional area lies around the heating threshold, below this 

temperature the average Dutch homeowner puts on the central heating. The analysis is 

performed for all LDC exit points. 

The capacity required is obtained by extrapolating the fitted curve of the aggregated 

capacity to an average daily effective temperature of -17°C. Modelling the spread in the data 

involves a confidence margin  for this value. To arrive at the design capacity, this margin is 

added to the model value for -17 °C. The final planned capacity consists of the sum of the 

design capacity and the growth forecasts obtained from the LDCs. 

uu  Preparing entry/exit forecasts for import, export, storage facilities, directly connected 

industries and power stations 

   The forecasts for these entry and exit points are based on capacity which has already 

been contracted. To this is added a realistic amount for additional contracts to 

be expected. Capacity at border points is aligned, as far as possible, to the border 

capaci¬ty of the adjacent network operators (NNOs). The forecasts at border points 

are compared with the NNO forecasts via the European Network of Transmission 

System Operators for Gas (ENTSOG). GTS and Tennet prepare a joint vision for power 

stations, focussing on new construction and decommissioning. The results of this are 

incorporated into the forecasts.

uu  Preparing entry forecasts for Groningen feeding points, small fields and bio-methane 

production

   The planned production volumes from the Groningen clusters are made available by 

NAM. The capacity forecast is determined in close consultation with NAM. Within 

the scope of the small fields’ report prepared annually, operators of small fields are 

asked to provide a statement of estimated volumes, capacities and qualities from the 

developed and undeveloped gas fields that will be brought into production within five 

years. The Netherlands Institute of Applied Geosciences (TNO-NITG) is asked to assess 

the exploration potential of additional natural gas to be expected. The anticipated 

production level of bio-methane is provided by the different gas producers (direct feed) 

and LDCs (overflow). Every year a comparison is made between prior-year estimates 

and realised capacity for the past year. 

uu Preparing other forecasts 

   This relates to a number of items not yet addressed above, such as fuel gas, mismatch 

in timing, etc. Information obtained from internal studies forms the basis for filling in 

these items.

Technical	planning	principles

The principles for network characteristics are described in the document “Technical Planning 

Principles” (UTP), which is updated annually.
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Data	analysis	and	updating	calculation	models

The forecasts for entry and exit capacity for the desired period are revised annually. The 

updated forecasts are recorded in the planning database after every revision. If necessary, 

the way in which calculations are performed is adapted to reflect new information from 

the UTP, among other things. The underlying process steps including input, processing and 

output are also recorded as part of this work. The forecasts are documented annually in the 

Portfolio Outlook.

Determining	transport	capacity	and	capacity	available	for	auction

An unconnected entry and exit system is subject to the condition that the offtakes at 

exit points are not linked to deliveries at entry points and vice versa. When analysing HTL 

bottlenecks it is not sufficient to analyse one gas load level alone because different delivery 

routes are possible. 

That is why we also need to determine whether our planning parameters allow us enough 

insight into the adequacy of the existing transport system to provide the required transport 

capacity and transport security. 

The principles for this are qualified choices made by GTS in respect of: 

the use of entry or exit points (or combinations thereof) under different circumstances; 

the technical qualities of the transport network such as security limits and the working 

areas of components; the physical qualities of the natural gas to be transported. 

A scenario-oriented planning methodology is used in order to have sufficient transport 

capacity available at HTL level. This approach selects realistic trans¬port situations involving 

heavy grid loads, in which the gas can be transported in all directions (shipping variants). 

The probability of a capacity bottleneck occurring depends on the probability of the shipping 

variants occurring. The forecasts and principles underlying the shipping variant are realistic. 

Thus the probability of a bottleneck occurring is is such that it justifies taking measures to 

prevent the adverse impact of a lack of gas transport capaci¬ty in the HTL for  customers or 

large groups of customers. 

This methodology results in the available capacity being established. This capacity is 

assessed by internal parties concerned, after which it is published on the website for the 

auction process. 
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Bottleneck	analysis	

The study into the necessary transport capacity focusses on the shorter term, the next one to 

five years. By regularly assessing whether the transport in¬frastructure available is adequate 

to provide for the demand for transport capacity, an up-to-date analysis is available each 

time. Whether the current network is capable of meeting this requirement for transport 

capacity is examined on the basis of a bottleneck analysis. 

Additional requirements for transport capacity may arise during the year. This involves 

transport capacity not included in the estimates. A technical test is performed to check 

whether this capacity can be supplied by the existing network. If this is the case then the 

capacity can be contracted. If this is not the case then a specific investment study will be 

initiated. 

Bottleneck analyses for gas delivery stations, pressure regulation stations and the RTL are 

performed for a period of one to three years in advance. This period is, with some exceptions, 

sufficient to resolve any possible bottlenecks temporarily or permanently. The probability 

of a capacity bottleneck occurring depends on the probability of the capacity demand, 

on which the bottleneck analysis is based, occurring. For delivery to the LDC, this means 

meeting a requirement of being able to transport gas at a design temperature of -17 °C.

Investment studies and functional requirements for removing bottlenecks, as-built 

monitoring

An investment study usually results from the need for additional capacity, in addition to 

the capacity that cannot be accommodated by the existing network or existing transport 

obligations. An investment study translates the medium-term requirements of market 

parties into a corresponding investment programme.

If the network is adapted or expanded as a result of an investment study, the as-built 

information (geodata, object data, pressure drop characteristics, verifiable meters etc.) 

is entered into the operating assets register. This data is incorporated into the network 

modelling process via an automatic link; this information is vital for accurate capacity 

calculations and review. 
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Appendix VI: Review of the investments foreseen 
in the KCD 2016

In this appendix, a review is given of the investments realised in 2016 in comparison to the 

numbers expected in the KCD 2016. Following the KCD 2016 procedure , differences larger 

than € 5 mln. have to be exemplified. However, in 2016 there were no such differences. It 

should be stressed that for GTS the realisation of a project within an allocated budget  is of 

more importance than the split-up over the years during  the project.

Investments GTS (€ mln.) Replacements 

(KCD 2016)

Expansion27  

(KCD 2016)

Total Realisation 

2016

(KCD 2016) Realisation

Maintenance infrastructure 189 189 194

Magnitude 3 4 7 5

Relocations 20 20 15

Contribution third parties in 

relocations

-13 -13 -16

IT 51 51 54

Investments Rijnmond 8 8 8

Other extensions < 10 €mln. 7 7 7

Projects not yet approved 40 0

Total 2016 250 59 269 267

Projects	not	yet	approved
In 2016, the 40 mln. € for expected but not yet approved projects was not used. This was due 

to the fact that the project for building a new nitrogen factory at Zuidbroek was stopped.

27

27		In	the	table	2.4	of	KCD	2016,	by	mistake	no	numbers	were	given	for	the	extentions	for	2016	which	were	aproved.	The	
numbers	that	should	have	been	given	have	been	used	in	this	table.
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Appendix VII: Capacity of border stations 

GW

NAME LOCATION NWP DIRECTION oct.-17 oct.-18 oct.-19 oct.-20 oct.-21 oct.-22 oct.-23 oct.-24 oct.-25 oct.-26 oct.-27 oct.-28 oct.-29 okt.-30 oct.-31 oct.-32 oct.-33 oct.-34 oct.-35

Cluster Bocholtz/’s Gravenvoeren Cluster* entry                    

Cluster Bocholtz/’s Gravenvoeren  exit 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7

Bocholtz TENP (OGE - Flx TENP) 300139 entry  

Bocholtz TENP (OGE - Flx TENP)  exit 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3

Bocholtz Vetschau (Thyssengas) 301368 entry  

Bocholtz Vetschau (Thyssengas)  exit 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0

‘s Gravenvoeren (Fluxys) 300143 entry  

S-Gravenvoeren (Fluxys)  exit 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0

Dinxperlo (BEW) 300140 entry                    

Dinxperlo (BEW)  exit 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01

Cluster Emden-Oude Statenzijl (H) Cluster* entry 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0

Cluster Emden-Oude Statenzijl (H)  exit 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0

Emden EPT (Gassco) 301113 entry 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3

Emden EPT (Gassco)  exit  

Oude Statenzijl (Gascade-H) 300147 entry 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6

Oude Statenzijl (Gascade-H)  exit 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6

Oude Statenzijl (GUD-H)[OBEBH] 300146 entry 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3

Oude Statenzijl (GUD-H)[OBEBH]  exit 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2

Oude Statenzijl (OGE) 300145 entry 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2

Oude Statenzijl (OGE)  exit 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8

Cluster Enschede/Epe storages Cluster* entry 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1

Cluster Enschede/Epe storages  exit 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0

Enschede (Eneco-UGS Epe) 301397 entry 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9

Enschede (Eneco-UGS Epe)  exit 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0

Enschede (Innogy-UGS Epe) 301198 entry 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3

Enschede (Innogy-UGS Epe)  exit 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2

Enschede (Nuon-UGS Epe) 301309 entry 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9

Enschede (Nuon-UGS Epe)  exit 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5

Haanrade (Thyssengas) 300141 entry                    

Haanrade (Thyssengas)  exit 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08

Hilvarenbeek (Fluxys) 300131 entry                    

Hilvarenbeek (Fluxys)  exit 27,7 27,7 24,8 24,8 24,8 24,8 24,8 21,1 17,4 13,6 9,9 6,2 2,5 1,5 0 0 0 0 0 

Cluster Oude Statenzijl storages (H) Cluster* entry 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0

Cluster Oude Statenzijl storages (H)  exit 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6

Oude Statenzijl (Astora Jemgum) 301391 entry 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (Astora Jemgum)  exit 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (Etzel-Crystal-H) 301400 entry 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1

Oude Statenzijl (Etzel-Crystal-H)  exit 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8

Oude Statenzijl (Etzel-EKB-H) 301360 entry 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5

Oude Statenzijl (Etzel-EKB-H)  exit 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6

Oude Statenzijl (Etzel-Freya-H) 301401 entry 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8

Oude Statenzijl (Etzel-Freya-H)  exit 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2
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Appendix VII: Capacity of border stations 

GW

NAME LOCATION NWP DIRECTION oct.-17 oct.-18 oct.-19 oct.-20 oct.-21 oct.-22 oct.-23 oct.-24 oct.-25 oct.-26 oct.-27 oct.-28 oct.-29 okt.-30 oct.-31 oct.-32 oct.-33 oct.-34 oct.-35

Cluster Bocholtz/’s Gravenvoeren Cluster* entry                    

Cluster Bocholtz/’s Gravenvoeren  exit 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7 35,7

Bocholtz TENP (OGE - Flx TENP) 300139 entry  

Bocholtz TENP (OGE - Flx TENP)  exit 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3 22,3

Bocholtz Vetschau (Thyssengas) 301368 entry  

Bocholtz Vetschau (Thyssengas)  exit 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0

‘s Gravenvoeren (Fluxys) 300143 entry  

S-Gravenvoeren (Fluxys)  exit 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0

Dinxperlo (BEW) 300140 entry                    

Dinxperlo (BEW)  exit 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01

Cluster Emden-Oude Statenzijl (H) Cluster* entry 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0

Cluster Emden-Oude Statenzijl (H)  exit 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0 21,0

Emden EPT (Gassco) 301113 entry 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3 39,3

Emden EPT (Gassco)  exit  

Oude Statenzijl (Gascade-H) 300147 entry 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6

Oude Statenzijl (Gascade-H)  exit 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6 14,6

Oude Statenzijl (GUD-H)[OBEBH] 300146 entry 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3 3,3

Oude Statenzijl (GUD-H)[OBEBH]  exit 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2

Oude Statenzijl (OGE) 300145 entry 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2

Oude Statenzijl (OGE)  exit 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8 8,8

Cluster Enschede/Epe storages Cluster* entry 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1 13,1

Cluster Enschede/Epe storages  exit 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0

Enschede (Eneco-UGS Epe) 301397 entry 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9 3,9

Enschede (Eneco-UGS Epe)  exit 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0

Enschede (Innogy-UGS Epe) 301198 entry 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3 4,3

Enschede (Innogy-UGS Epe)  exit 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2

Enschede (Nuon-UGS Epe) 301309 entry 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9

Enschede (Nuon-UGS Epe)  exit 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5 3,5

Haanrade (Thyssengas) 300141 entry                    

Haanrade (Thyssengas)  exit 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08

Hilvarenbeek (Fluxys) 300131 entry                    

Hilvarenbeek (Fluxys)  exit 27,7 27,7 24,8 24,8 24,8 24,8 24,8 21,1 17,4 13,6 9,9 6,2 2,5 1,5 0 0 0 0 0 

Cluster Oude Statenzijl storages (H) Cluster* entry 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0 34,0

Cluster Oude Statenzijl storages (H)  exit 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6 24,6

Oude Statenzijl (Astora Jemgum) 301391 entry 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (Astora Jemgum)  exit 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (Etzel-Crystal-H) 301400 entry 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1 15,1

Oude Statenzijl (Etzel-Crystal-H)  exit 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8

Oude Statenzijl (Etzel-EKB-H) 301360 entry 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5

Oude Statenzijl (Etzel-EKB-H)  exit 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6 11,6

Oude Statenzijl (Etzel-Freya-H) 301401 entry 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8

Oude Statenzijl (Etzel-Freya-H)  exit 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2 10,2
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Oude Statenzijl (EWE Jemgum) 301453 entry 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

GW

NAME LOCATION NWP DIRECTION oct.-17 oct.-18 oct.-19 oct.-20 oct.-21 oct.-22 oct.-23 oct.-24 oct.-25 oct.-26 oct.-27 oct.-28 oct.-29 okt.-30 oct.-31 oct.-32 oct.-33 oct.-34 oct.-35

Oude Statenzijl (EWE Jemgum)  exit 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (EWE-H) 301361 entry 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0

Oude Statenzijl (EWE-H)  exit 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7

Oude Statenzijl Renato (OGE) 301185 entry 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9

Oude Statenzijl Renato (OGE)  exit 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3

Cluster Oude Statenzijl (L) Cluster* entry                    

Cluster Oude Statenzijl (L)  exit 10,5 10,5 9,0 7,3 7,0 7,0 7,0 7,0 7,0 3,0 2,2 2,2 0 0 0 0 0 0 0 

Oude Statenzijl (GTG Nord-G)  300136 entry  

Oude Statenzijl (GTG Nord-G)  exit 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9

Oude Statenzijl (GUD-G)[OBEBG]  300144 entry  

Oude Statenzijl (GUD-G)[OBEBG]  exit 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7

Rotterdam (Gate) 301345 entry 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6

Rotterdam (Gate)  exit                    

Tegelen (OGE) 300138 entry                    

Tegelen (OGE)  exit 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2

Vlieghuis (RWE) 300142 entry                    

Vlieghuis (RWE)  exit 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0

Cluster Winterswijk/Zevenaar Cluster* entry                    

Cluster Winterswijk/Zevenaar  exit 42,8 42,8 38,7 35,7 31,2 26,4 21,6 16,9 12,1 11,3 7,3 2,6 0 0 0 0 0 0 0 

Winterswijk (OGE) 300133 entry  

Winterswijk (OGE)  exit 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4

Zevenaar 300132 entry  

Zevenaar  exit 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9

Zandvliet (Fluxys-H) 301184 entry                    

Zandvliet (Fluxys-H)  exit 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

Cluster Zelzate/Julianadorp Cluster* entry n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Cluster Zelzate/Julianadorp  exit 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8

Zelzate (Fluxys) 301111 entry 16,4 16,4 16,4 16,4 16,4 16,4 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5

Zelzate (Fluxys)  exit 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5

Julianadorp (BBL) 301214 entry  

Julianadorp (BBL)  exit 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0

*  Cluster capacity is the competing capacity for the underlying network points. In case a 

network point is part of a cluster, the technical capacity of the network point is also limited 

by the cluster capacity.
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Oude Statenzijl (EWE Jemgum) 301453 entry 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

GW

NAME LOCATION NWP DIRECTION oct.-17 oct.-18 oct.-19 oct.-20 oct.-21 oct.-22 oct.-23 oct.-24 oct.-25 oct.-26 oct.-27 oct.-28 oct.-29 okt.-30 oct.-31 oct.-32 oct.-33 oct.-34 oct.-35

Oude Statenzijl (EWE Jemgum)  exit 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5 23,5

Oude Statenzijl (EWE-H) 301361 entry 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0

Oude Statenzijl (EWE-H)  exit 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7 8,7

Oude Statenzijl Renato (OGE) 301185 entry 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9 11,9

Oude Statenzijl Renato (OGE)  exit 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3 11,3

Cluster Oude Statenzijl (L) Cluster* entry                    

Cluster Oude Statenzijl (L)  exit 10,5 10,5 9,0 7,3 7,0 7,0 7,0 7,0 7,0 3,0 2,2 2,2 0 0 0 0 0 0 0 

Oude Statenzijl (GTG Nord-G)  300136 entry  

Oude Statenzijl (GTG Nord-G)  exit 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9

Oude Statenzijl (GUD-G)[OBEBG]  300144 entry  

Oude Statenzijl (GUD-G)[OBEBG]  exit 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7 12,7

Rotterdam (Gate) 301345 entry 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6 16,6

Rotterdam (Gate)  exit                    

Tegelen (OGE) 300138 entry                    

Tegelen (OGE)  exit 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2

Vlieghuis (RWE) 300142 entry                    

Vlieghuis (RWE)  exit 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0

Cluster Winterswijk/Zevenaar Cluster* entry                    

Cluster Winterswijk/Zevenaar  exit 42,8 42,8 38,7 35,7 31,2 26,4 21,6 16,9 12,1 11,3 7,3 2,6 0 0 0 0 0 0 0 

Winterswijk (OGE) 300133 entry  

Winterswijk (OGE)  exit 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4 21,4

Zevenaar 300132 entry  

Zevenaar  exit 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9 28,9

Zandvliet (Fluxys-H) 301184 entry                    

Zandvliet (Fluxys-H)  exit 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

Cluster Zelzate/Julianadorp Cluster* entry n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Cluster Zelzate/Julianadorp  exit 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8 29,8

Zelzate (Fluxys) 301111 entry 16,4 16,4 16,4 16,4 16,4 16,4 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5

Zelzate (Fluxys)  exit 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5 16,5

Julianadorp (BBL) 301214 entry  

Julianadorp (BBL)  exit 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0 24,0
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Appendix VIII: Demand and Supply Tables

The demand and supply tables for north-west Europe and the Netherlands that were use in 

the scenario analysis for the NOP can be found at the GTS website at: NOP2017 
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Appendix IX: Glossary and Abbreviations

ACM Authority for consumers and markets

Average year Year in which the number of ‘degree days’ conform CBS definition has an 

average value. 

Biogas Biogas is gas produced from renewable biomass. The quality of biogas is not 

suitable for direct injection for transportation in the G-gas or H-gas grids

BBL Balgzand Bacton Leiding, pipeline connecting the UK and the Netherlands

BCM Billion Cubic Meter (for Groningen gas with calorific value 35,17 MJ/m3)

CCGT Combined Cycle Gas Turbine

CHP Combined Heat and Power

CBS Statistics Office (Dutch: Centraal Bureau voor de Statistiek)

CNG Compressed Natural Gas

CO
2

Carbon Dioxide

Cold year Year in which the number of ‘degree days’ conform CBS definition has a high 

value

ECN Energie Centrum Nederland

ENTSO-E European Network of Transmission System Operators for Electricity

ENTSOG European Network of Transmission System Operators for Gas

EVCD Electronic Volume Conversion Device

EU European Union

FCFS First Come First Serve

Gas day A gas day refers to the 24 hour period from 06:00 until 05:59:59 local time on 

the following day

Gas year A gas year refers to the Gas Days of the 12 month period from 1 October 

of a particular calendar year and ending on 30 September of the following 

calendar year. The title of the Gas Year always refers to the year in which the 

contract commences. For example, Gas Year 2017 starts on October 2017.

GATE Gas Access to Europe, LNG terminal in Rotterdam area

G-gas Low calorific gas with a quality similar to gas from  the Groningen Field

GHG Greenhouse Gas

Green gas Green gas is a gas, produced synthetically or from renewable biomass (i.e. 

biogas) with a quality adjusted to natural gas and which can be transported 

in the G-gas or H-gas grid

GNIP Gasunie Network Improvement Programme (Gasunie maintenance project)

GOS Gas Ontvangstation (Gas Receiving Station)

GRIP Gas Regional Investment Plan

GTS Gasunie Transport Services

H-gas High calorific gas

Hybrid Heat pump A hybrid heat pump is a combination of an electric heat pump and a 

condensing boiler. Under normal conditions, heat will be provided by the heat 

pump alone. Under more severe conditions, when heat pumps have a lower 

efficiency, the condensing boiler acts as a secondary heater. Switching can 

also be done for economic reasons (relative electricity and gas prices) or to 

reduce peak power demand.

HTL Hoofdtransport Leidingnet (the high pressure grid)

IEA International Energy Agency
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KCD Kwaliteits- en Capaciteitsdocument

KNMI Koninklijk Nederlands Meteorologisch Instituut, Dutch Meteorologic 

Institute

L-gas Low calorific gas

Loadfactor Average hourly demand for gas divided by the peak hourly demand

LNG Liquefied Natural Gas

M&R Meet & Regel station (Pressure Regulation Station)

NBP National Balancing Point

NNO Neighbouring Network Operators

NOP Netwerk Ontwikkelings Plan (Dutch); Network Development Plan (English)

P2G Power to Gas

PRISMA Prisma is the platform for European gas capacity booking. Prisma offers 

shippers the possibility to book primary and secondary capacities directly 

from various European transmission system operators through one single 

tool. 

PV Photovoltaic

RTL Regionaal Transport Leidingnet (medium pressure grid)

SCP Station Control Panel

Shale gas Shale gas is natural gas that is found trapped within shale formations

Small fields Dutch gas fields other than the Groningen field

TTF Title Transfer Facility

TYNDP Ten Year Network Development Plan, reports from ENTSOG and ENTSO-E

UGS Under Ground Storage

VIP Virtual Interconnection Point

Wobbe Wobbe index is an indicator of the interchangeability of fuel gases such as 

natural gas
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