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Introduction 
 
At the end of 2017, Gasunie Transport Services (GTS) published the Network 
Development Plan 2017 (NOP 2017). This NOP contains GTS’ investment plan for the 
next 10 years based on perceptions held in 2017.  
 
This document is an addendum to the NOP 2017. The reason for this addendum is a 
significant change in the amount of gas that can be extracted from the Groningen field. 
Ongoing problems with earthquakes mean that the Dutch government has decided that 
production from the Groningen field must cease completely within the shortest possible 
time. This means that measures are required to enable this to happen and to 
compensate for this reduced production.  
 
This addendum explores the issue and proposes measures by which gas production from 
the Groningen field can be reduced and scaled back to a level of 12 bcm by October 
2022 at the latest. Following this, more work will be required to see how production can 
further be reduced, as soon as possible and in a responsible manner, to 0 bcm and the 
measures GTS must take to achieve this. In doing so it is essential to keep the L-gas 
supply and demand balance in equilibrium.  
 
The issue regarding the volume of gas available from the Groningen field cannot be 
assessed in isolation. In order to assess the measures, this addendum also examines 
how views have changed regarding the demand for gas, compared to the NOP 2017. It 
looks at the availability of alternative volumes of gas on the international market and at 
the suitability of GTS’s network for importing, transporting and converting these 
volumes.  
 
It is an addendum and, as such, covers only the extent to which views have changed 
since the NOP 2017 was published. It can be assumed that the views relating to those 
subjects not covered by this addendum have not changed significantly from the details 
reported in the NOP 2017. 
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1 Conclusions drawn by the NOP 2017 
 
In November 2017, GTS published a NOP containing an investment plan revealing the 
investments GTS anticipated as necessary for the development of the gas transportation 
network over the next ten years. An important assumption in the NOP 2017 was an 
allowed annual production of gas from the Groningen field of 211 TWh (21.6 bcm) for an 
average year (in terms of temperature), from gas year 2018 onwards, based on advice 
from the State Supervision of Mines dated 1 February 20181. Figure 1 illustrates this 
production level. In the event of a cold year, volume could be allowed to rise to a 
maximum of 264 TWh (27 bcm).  
 
Figure 1 Production level of gas from the Groningen field as used in the NOP 2017 

 
The NOP 2017 concludes that, with this required production from the Groningen field, 
sufficient gas can be imported and converted with the current infrastructure to meet 
market demand for L-gas.  
 
In addition to its conclusion about volume balance, the NOP 2017 also concludes that 
peak demand for L-gas can be met. This can be seen from figure 2 below which 
compares net market demand for capacity with the supply of capacity measures.  
 

                                                            
1 https://www.sodm.nl/documenten/brieven/2018/02/01/‐brief‐aan‐de‐minister‐over‐advies‐groningen‐
gasveld‐dd.‐1‐februari‐2018 
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Figure 2 Capacity balance for L-gas supply and demand 

 
 
Conclusions drawn from this in the NOP 2017 indicated that investments were expected 
to be limited. 
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2 What has changed since the NOP 2017 
 
The letter to Parliament dated 29 March 2018 announces that gas production from the 
Groningen field is to cease completely. Figure 3 below shows that this involves a 
substantial drop in the permitted production of gas from the Groningen field. The “SodM 
advice” line shows a new maximum level of 117 TWh (12 bcm) compared to the 
production assumed when the NOP 2017 was being compiled. 
 
Figure 3 Production level of gas from the Groningen field in the NOP 2017; now also 
showing the production level according to SodM advice and zero production level.  

 
This is a substantial drop in production volume compared to the production ceiling 
indicated by the NOP 2017. It implies a reduction of 94 TWh (9.6 bcm) compared to 
maximum production of 211 TWh (21.6 bcm); and a reduction of 147 TWh (15 bcm) 
compared to maximum production in 2018 in the event of a cold year.  
 
In compliance with the advice of the State Supervision on Mines, the Minister for 
Economic Affairs and Climate asked GTS to draw up a scenario study showing how 
demand for gas from the Groningen field can be scaled back to 117 TWh (12 bcm) 
together with an overview of remaining gas requirements from the Groningen field up to 
2030. This advice was presented to the Minister on 27 March2. This advice covers 
scenarios put together in collaboration with the Ministry of Economic Affairs and Climate 
and an advisory group comprising members from TNO and PBL. The different scenarios 
illustrate the effect of various reduction measures on L-gas supply and demand. 
 
On 29 March 2018, the Minister informed the House of his deliberations3, leading to a 
decision to finish production of gas from the Groningen field completely. The Minister 
intends to scale back gas production from the Groningen field rapidly; production is to be 
reduced to a level of 117 TWh (12 bcm) by October 2022 at the latest and after that it 
will be brought down to 0 TWh as soon as possible.  

                                                            
2 https://www.tweedekamer.nl/downloads/document?id=52e108ad‐c2b9‐4bcf‐9424‐

4b9e59a38b7b&title=Gaswinning%20Groningen.docx 
3 https://www.tweedekamer.nl/downloads/document?id=902c8516‐149f‐4960‐beab‐

6209d78500a9&title=GTS%20leveringszekerheid%20middels%20scenario%20analyse.pdf 
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The government decision states that robust measures are necessary to enable this to 
happen, such measures will affect both demand and supply. Some of the measures have 
consequences for GTS, requiring the company to make investments. These measures are 
not included in the NOP 2017, which was published in November 2017.  
 
In GTS’ opinion, this represents a significant change regarding the vision set out in the 
NOP 2017. This addendum explains these measures in more detail and provides insight 
into the scope of the investments resulting from these measures.  
 
Prior to doing this, the next chapter will first look at the National Energy Projection 
(Nationale Energie Verkenning (NEV 2017)). The NOP 2017 is based on the most recent 
National Energy Projection available at that time, which was the NEV 2016. Several 
points relating to energy demand have been adapted in the NEV 2017. The scenario 
study arising from the advice from GTS to the Minister is based on the new NEV.  
 
Furthermore, a decision has been taken to close five Groningen field production clusters 
permanently. The capacity loss resulting from this can be met by other capacity 
measures, meaning that the ‘certain’ proportion of the capacity in figure 2 will not 
change. Closing these clusters moreover will not have any consequences for volume 
production. 
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3 Demand scenarios 
 
The NOP 2017's baseline scenario is based on the National Energy Projection 2016 (NEV 
2016). A new projection was published in autumn 2017, the National Energy Projection 
2017 (NEV 2017). This energy projection shows a somewhat different picture of gas 
demand over the next few years. See figure 4 below. 
 
Figure 4 Domestic gas demand, the NEV 2016 compared to the NEV 2017 

 
 
Gas demand is lower according to the new projection, particularly after 2020; this can be 
attributed mainly to less H-gas being used for gas-fired power plants.  
 
L-gas is largely used for the heat supply in various sectors, including households, utilities 
and industry. The picture that emerges here is virtually unchanged with respect to the 
figures given in the NEV 2016 which is demonstrated in figure 5 below. 
 
Figure 5 Domestic L-gas demand, the NEV 2016 compared to the NEV 2017  
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This addendum uses the most up-to-date, but unchanged, outlook for L-gas demand as 
a starting point for assessing the measures for reducing the demand for gas from the 
Groningen field. 
 
There are several options for further reducing the demand for gas from the Groningen 
field. One important option is to save energy; energy saving strategies are encouraged 
by government policy and the effects of the existing and proposed policy have already 
been quantified in the NEV 2017. It can also be seen from this that energy savings will 
not have any great effect on the required volume from the Groningen field in the short 
term, but they will in the long term. Further actions carried out in the built environment 
will also make a contribution, rising from 0.4 to 1.7 bcm by 2030. 
 
Another option is to incorporate sustainable practices into the supply (renewable gases). 
These have the potential to realise savings of 0.7 to 1.8 bcm by 2030. There are also 
possibilities for making reductions abroad in addition to phasing out the L-gas markets, 
which has already been announced. Comparatively reliable options for reducing demand 
within a relatively short time span are limited to a maximum of 1 bcm. Given the 
uncertainties involved in assessing the measures, these options have not been taken into 
account.  
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4 Supply scenarios 
 
Chapter 4 of the NOP 2017 concludes that there is enough gas and an adequate 
infrastructure for importing the required quantities of H-gas in NW Europe. Chapter 5 
also concludes that the Dutch gas network has sufficient import and transit capacity 
available. This is shown in figure 6 below. 
 
Figure 6 Demand and supply balance when all import points are being used, situation in 
the NOP 2017 

 
 
In a transport situation where mainly Russian gas is being imported, the import capacity 
at Oude Statenzijl is limited, but just sufficient. See figure 7 below from the NOP 2017. 
 
Figure 7 Demand and supply balance when accommodating imports of Russian gas, in 
particular, situation in the NOP 2017 

 
 
As noted in chapter 2, the ‘certain’ proportion of domestic production capacity will 
continue to be maintained over the coming years (despite the closure of five clusters in 
the Groningen field) and the conclusions drawn by the NOP 2017 can be confirmed. 
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Depending on how capacity trends unfold in the Groningen field while volumes are being 
reduced, there may be an increased requirement for capacity elsewhere in the system; 
this is the subject of a more detailed study.  
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5 Measures for reducing gas produced from the 
Groningen field to a maximum of 117 TWh (12 
bcm) 

 
The previous chapter observed that sufficient H-gas can be imported to produce pseudo 
L-gas. The decreasing demand for L-gas, mainly driven by the decreasing demand 
abroad, means that the requirement for gas from the Groningen field will fall over the 
coming years. Figure 8 below shows the trends in requirements for a cold year and an 
average year. 
 
Figure 8 Quantities of gas required from the Groningen field for a cold year and an 
average year 

 
The figure indicates that, by gas year 2025/26, without further measures being taken, 
the volume required from the Groningen field for a cold year will have fallen to a 
maximum of 12 bcm. The volume required will be lower for an average year.  
All subsequent analysis is based on the effect in a cold year because the government is 
assuming a production level of 12 bcm maximum from the Groningen field. 
 
The aforementioned options in chapter 3 are not sufficient to comply with the Minister’s 
wishes for achieving a significant volume reduction within a short period of time. Other 
measures must therefore be sought. These fall into two types of measures: those 
involving increased production of pseudo L-gas (by blending nitrogen with H-gas) and 
those involving the conversion of some large-scale users of L-gas to H-gas.  
 
When considering these measures, it is important to have clarity about the legal and 
regulatory framework according to which the costs of the measures will be incorporated 
into GTS’s tariffs. GTS is holding consultations with the Ministry of Economic Affairs and 
Climate and the Dutch Authority for Consumers and Markets about the relevant statutory 
tasks. 
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In this chapter, the measures are examined and assessed one at a time according to 
their merits (how quickly can volumes produced by the Groningen field fall substantially 
and at what cost). 
 
 

5.1 Zuidbroek nitrogen plant 
 
The NOP 2015 had already identified the nitrogen plant at Zuidbroek as a possible 
measure and the design of the plant was also defined in detail at that time.  
 
The NOP 2017 stated that this nitrogen plant was no longer a preferred option, given the 
volume limit for gas from the Groningen field assumed at the time (see figure 1). The 
reasons for that were: 
 that gas production capacity from the Groningen field would be maintained for longer 

due to lowered production, 
 that the requirement for L-gas abroad (particularly in Belgium and France) was 

estimated at a lower level, and 
 that experience had shown that the Wobbe level of the H-gas available for conversion 

was lower than previously assumed. 
 
Based on these considerations, the NOP 2017 concluded that, with the assumed 
production level for gas from the Groningen field, the nitrogen installation was no longer 
necessary for the security of supply of the L-gas market.  
 
This situation has changed as a result of the desire to lower the production of gas from 
the Groningen field as quickly as possible to a level of 12 bcm and ultimately to stop 
producing gas altogether. In its letter, the government states that additional nitrogen 
capacity is deemed necessary to achieve the level of 12 bcm quickly and that GTS has 
been requested to carry out the (additional) preparations involved in building an extra 
nitrogen installation. This is because the pseudo L-gas that can be produced with the 
existing nitrogen installations offers a limited prospect of a rapid, large-scale reduction in 
gas production from the Groningen field. A new nitrogen factory with a capacity of 
180,000 m3/h offers the potential for limiting the production of gas from the Groningen 
field by around 68 TWh (7 bcm) (in a cold year). If the decision to build a plant can be 
taken within a very short space of time, this plant can be operational by Q1, 2022.  
 
Given the scope of the reduction and the short period of time within which this would 
become available (four years), this is a significant measure towards achieving a volume 
of 117 TWh (12 bcm) in a relatively short period and towards enabling progression to 0 
bcm. Without this measure, it would take three years longer for the production of gas 
from the Groningen field to fall, with certainty, below 117 TWh (12 bcm). See figure 9 
below. 
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Figure 9 The effect of the nitrogen plant at Zuidbroek on the quantities of gas required 
from the Groningen field 

 
The design (and consequently the scope) of the plant is based on the proposal specified 
by GTS in 2014. Making as few changes as possible to the design means that building 
work can start as soon as possible, which would enable completion in the first quarter of 
2022. A re-evaluation of the design would take time that would not be compatible with 
the desire of the Minister for Economic Affairs and Climate to reduce production to 12 
bcm as soon as possible.  
 
The main features of the nitrogen plant are as follows: 
‐ Total capacity 180,000 m3/h of nitrogen production (three trains of 60,000 m3/h). 
‐ Cryogenic production technology. This technology has been chosen due to the plant’s 

large capacity, being the most efficient for such capacities. 
‐ The maximum oxygen content of the pseudo L-gas produced must comply with the 

Ministerial Decree for gas quality of 5 ppm. The pseudo L-gas needs to be this pure  
since there is also the potential for keeping it in storage facilities, where a very low 
oxygen content is necessary to reduce the risk of corrosion. 

‐ Positioned in a central place within the GTS network (Zuidbroek). This location has 
the following advantages: 

o The location is situated alongside GTS’s existing installation meaning that 
there is the potential for filling the nitrogen cavern in Heiligerlee from the new 
installation, thereby increasing the back-up role of this peak installation 

o Several L-gas transport pipes from the Groningen field are present at this 
location meaning that sufficient L-gas transport capacity is available 

o There is sufficient H-gas supply capacity available from both Norway and 
Russia. 
 

Investment costs come to € 500 million with a margin for error of 30%. OPEX is 
estimated at around € 30 million per year. The costs will be recouped through the 
regulated tariffs set by the Dutch Authority for Consumers and Markets. The increase in 
the level of tariffs is associated with GTS’s increased cost base (CAPEX plus OPEX) 
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resulting from the investment in the nitrogen plant. Given the current scope of GTS’s 
cost base, the tariff level is expected to increase by around 5-10% due to the nitrogen 
plant. 
 
 

5.2 Converting major L-gas customers  
 
Converting large-scale users of L-gas to H-gas (170 customers at 200 locations) would 
also contribute towards reducing the volume demand for gas from the Groningen field. 
GTS’s costs are not the same for all large-scale users, for various reasons including the 
fact that not all large-scale users of L-gas have an H-gas pipeline nearby.  
 
The measures required consist of the construction of new pipelines and of pressure-
reducing measures in the network or at gas custody transfer stations, due to the fact 
that H-gas operates at a higher pressure. Modifications to customers’ equipment itself 
will also be necessary. These would include modifications to, or replacement of, burners 
and turbines so they could handle the higher calorific value and also the greater gas 
quality bandwidth. Some customers use G-gas as a feedstock and will have to develop 
alternatives to this. 
 
Switching the eight largest consumers from L-gas to H-gas will cause the demand for 
gas from the Groningen field to fall by 2.3 bcm; doing the same for the next 45 largest 
consumers will reduce demand by another 1.1 bcm, for an overall volume reduction of 
3.4 bcm. The costs involved for GTS in network modifications for these 53 customers 
come to around € 220 million (margin for error of 40%). There will also be costs incurred 
by the customers themselves which have not yet been fully identified. An additional 
volume reduction of 1 bcm could be achieved if the remaining large-scale users of L-gas 
were converted; the costs involved in doing this for GTS and the customers are not yet 
known.  
 
If the costs of the nitrogen installation divided by every m3 gas produced from the 
Groningen field are taken as a benchmark for determining the most efficient market 
conversion, current estimates show that the reduction in demand for L-gas from the 
Groningen field will range between 2.3 and 3.4 bcm, which means conversion of between 
eight and 53 of the main consumers (who use between 2.8 and 4.5 bcm). The effect of 
this is shown in figure 10 below. 
 
Conversion will take place gradually; the 53 main customers can be supplied with H-gas 
by GTS from between 2020 and 2022. The feasibility of this measure also depends on 
the speed of the decision-making process, on the scheduling and on coordination with 
industries.  
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Figure 10 The effect of converting major L-gas customers on the required volume from 
the Groningen field 

 
The costs will be recouped through the regulated tariffs set by the Dutch Authority for 
Consumers and Markets. The increase in the level of tariffs is associated with GTS’s 
increased cost base (CAPEX plus OPEX) resulting from the conversion investments. 
Given the current scope of GTS’s cost base, the tariff level is expected to rise up to 
around 1% if the eight main L-gas customers are converted and by around 1-2% if the 
next 45 main industrial L-gas customers are converted.  
 
 

5.3 Additional nitrogen purchases 
 
Buying additional nitrogen for an existing blending station can further increase the 
production of pseudo L-gas, for which limited measures would need to be carried out in 
the GTS network. These measures can be in place with effect from gas year 2019/2020 
at the earliest. There would be an estimated amount of gas saved from the Groningen 
field of 10 to 15 TWh (1 to 1.5 bcm), the investment costs come to around € 10 million 
and the operational costs to around € 6 million per year (estimates with a margin for 
error of 40%).  
 
The costs will be recouped through the regulated tariffs set by the Dutch Authority for 
Consumers and Markets. The increase in the level of tariffs is associated with GTS’s 
increased cost base (CAPEX plus OPEX) resulting from the additional nitrogen purchases 
and the measures implemented in the network. Given the current scope of GTS’s cost 
base, the tariff level is expected to increase up to around 1% as a result of additional 
nitrogen purchases. The effect on the volume from the Groningen field is shown in figure 
11 below. 
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Figure 11 The effect of buying additional nitrogen on the required volume from the 
Groningen field 

 
 
 

5.4 Effect of the proposed measures 
 
A combination of all the measures mentioned above would mean that the required 
volume from the Groningen field could be limited to 117 TWh (12 bcm) from gas year 
2023 onwards, even during cold winters. This can be seen from figure 12 below. 
 
Figure 12 The effect of the proposed measures 
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The effect of these measures on the capacity balance (see figure 13 below) shows that 
the L-gas supply system has sufficient certain production capacity available until gas 
year 2022 to be able to continue to guarantee security of supply. 
 
Figure 13 Capacity balance for L-gas supply and demand  

 
 
There is currently insufficient certainty, among other things, about the capacity 
contribution from existing capacity measures for the period after 2022. It will be down to 
more detailed studies to show whether the measures existing then will also be able to 
offer sufficient certainty for this period.  
 
 

5.5 Further measures 
 
Applying the aforementioned measures would make it possible to reduce production from 
the Groningen field to below 12 bcm, even in a cold year, with effect from gas year 
2023. Depending on the rate at which production is to be further reduced and on the 
capacity balance from 2023 onwards, further measures may be necessary. These may 
include the possibility of filling UGS Norg with pseudo L-gas. Building an additional 
nitrogen installation in Zuidbroek would also mean the production of additional pseudo L-
gas, even when there is not an all-year-round market for it. By making it possible to fill 
UGS Norg with pseudo L-gas instead of directly with gas from the Groningen field, the 
nitrogen installation in Zuidbroek can be used more effectively and required production 
from the Groningen field reduced further. How much further this will be reduced, and the 
associated costs will be explored in a further study. 
 
Converting the small-scale consumer market from L-gas to H-gas, as is currently already 
happening in Germany and will soon also take place in Belgium and France, can be 
avoided if the proposed measures described above are taken. This will avoid the need for 
a second modification to heating appliances, already experienced by some small-scale 
consumers as a result of the Dutch energy transition.  
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6 Conclusion 
 
Energy saving measures, supplies of renewable gases and a further reduction in the 
demand from abroad are not enough to be able to comply with the Minister’s wishes for 
reducing gas production from the Groningen field as quickly as possible. Measures are 
needed that work more quickly and lead to a bigger reduction. These measures consist 
of additional nitrogen installations leading to increased production of pseudo L-gas and 
measures to convert the main domestic L-gas customers to H-gas.  
The table below gives a summary of the measures.  
 
 Contribution to 

volume reduction 
[bcm] 

Investment costs 
payable by GTS 

[mln. €] 

Annual 
operational costs 

[mln. €] 

Construction of 
nitrogen plant at 
Zuidbroek 

7 500 ±30% 30 

Conversion of 
some large-scale 
users of L-gas to 
H-gas 

The 8 main 
customers: 

2.3  

 55 ±40% 
 
 

< 1 

The next 45 
customers: 

1.1  
165 ±40% < 2  

Additional nitrogen 
purchases 1 - 1.5  10 ± 40% 6 

Total  10.3 – 11.9  730 ± 30% to 40% < 39 

 
GTS intends to make these investments to meet the need, in light of safety concerns, for 
the required volume reduction from the Groningen field to a maximum of 12 bcm. These 
investments will also help to reduce the required volume further, also as soon as 
possible and in a responsible manner, to 0 bcm. It is possible that supplementary 
measures will be desirable in order to achieve this. 
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7 Final Points 
 
With the publication of this document, the consultation of to the NOP addendum is now 
complete. Measures required to convert the industry will not be taken until the 
framework, to be defined by the Ministry of Economic Affairs and Climate, is finalised. 
There is also an ongoing procedure to establish an embedding plan for the nitrogen plant 
(art. 3.28, Dutch Spatial Planning Act). Once the embedding plan has been approved, 
this will form the basis for incorporating the costs of the nitrogen plant into GTS's tariffs 
(art. 39e, Dutch Gas Act). Incorporating the costs of the network measures required for 
additional nitrogen purchases into GTS’s tariffs will be achieved via recognition in the 
regulatory asset base. 
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Appendix: reactions from the consultation 
 
Introduction 
 
GTS published the first part of this NOP addendum (chapters 1 to 6) on 29 March 2018. 
This document was presented to the market for consultation and a workshop was held on 
13 April 2018; the consultation period was closed on 26 April.  
 
During the consultation period, GTS received seven written reactions, which are available 
on its website. GTS has summarised the reactions and they are discussed below.  
 

1. Calculation of tariff increase percentages, incorporating these into tariffs 
and the competitive position 

 
Several parties have asked how the tariff increase of 7-13%, resulting from the 
investments by GTS in the nitrogen measures (Zuidbroek and additional nitrogen 
purchases) and by the gas transportation network for converting large-scale end users, 
has been calculated and how this will be incorporated into GTS's tariffs.  
 
Tariff increase 
 
The percentage of 7-13% is calculated by using the following assumptions: 

a. Permitted income for 2019 excluding tariff adjustments: € 883 million 
b. Regulatory WACC for new investments in 2021: 3.0% 
c. Regulatory depreciation period for the nitrogen plant: 30 years 
d. Regulatory depreciation period for the conversion: 55 years 
e. Regulatory depreciation period for network measures required for additional 

nitrogen purchases: 30 years 
f. Investment in nitrogen plant at Zuidbroek: CAPEX € 500 million with a margin for 

error of 30%, OPEX around € 30 million per year 
g. Investment in conversion of major L-gas customers:  

i. 8 large-scale users: CAPEX € 55 million with a margin for error of 40%, 
OPEX < € 1 million 

ii. 53 large-scale users: CAPEX € 220 million with a margin for error of 40%, 
OPEX < € 2 million 

h. Additional nitrogen purchases: CAPEX around € 10 million, OPEX around € 6 million 
with a margin for error of 40% 

 
These assumptions result in the following summary setting out GTS's costs: 
Investment Depreciation GAW x WACC OPEX Total 
Zuidbroek 
nitrogen plant 

€ 500 mln / 30 = 
€ 17 mln 

€ 500 mln x 3.0% 
= € 15 mln 

€ 30 mln € 62 mln 

Conversion of 8 
large-scale users 

€ 55 mln / 55 =  
€ 1 mln 

€ 55 mln x 3.0% = 
€ 2 mln 

< € 1 mln € 4 mln 

Conversion of 53 
large-scale users 

€ 220 mln / 55 = 
€ 4 mln 

€ 220 mln x 3.0% 
= € 7 mln 

< € 2 mln € 13 mln 
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Additional 
nitrogen 
purchases 

€ 10 mln / 30 =  
€ 0.3 mln 

€ 10 mln x 3.0% = 
€ 0.3 mln 

€ 6 mln € 6.6 mln 

 
The table above relates to GTS's costs of investment for the nitrogen measures (Zuidbroek 
and additional nitrogen purchases) and for costs affecting the gas transportation network 
in relation to converting large-scale users. The costs of the nitrogen measures and GTS's 
costs for converting only the eight main large-scale users come to around € 73 million on 
an annual basis. This is an increase of approximately 8% on turnover of € 883 million. 
GTS's measures required to convert all 53 large-scale users would result in an extra 
expense of approximately € 82 million on an annual basis. That is an increase of 
approximately 9% on turnover of € 883 million. 
Large parts of the nitrogen plant will be put up for tender and the efficiency of the 
investment costs will be tested by the Dutch Authority for Consumers and Markets. 
 
Investment amounts have a margin for error of 30-40%. This leads to a total tariff increase 
of 7-13%. These percentages are indicative and depend on the regulatory framework 
applicable at the time. 
 
The average tariff increase presented shows the tariff increase in respect of the current 
(2019) tariff level, not taking account of tariff adjustments and subsequent calculations. 
It shows the effect of the anticipated additional investments. Other effects, for example, 
lower usage in the future due to anticipated falling L-gas export volumes4, are not included 
in this. 
 
Translation of additional costs (investments, additional nitrogen consumption) into the 
tariffs 
 
On page 18 of the draft explanatory memorandum on the legislative proposal relating to 
minimising gas extraction from the Groningen field, the Minister for Economic Affairs and 
Climate indicates that GTS must be able to supply sufficient low-calorific gas to maintain 
the no-quality gas market (existing quality conversion task).  GTS will also acquire the 
supplementary task of converting high-calorific gas into low-calorific gas in order to 
minimise extraction from the Groningen field. Reversing the system (maximum use of 
conversion methods, minimum use of Groningen field) will result in GTS having to convert 
more high-calorific gas into low-calorific gas. The Ministry of Economic Affairs and Climate 
indicates that all costs falling within the (extensive) quality conversion task, which are 
deemed to be efficient by the Dutch Authority for Consumers and Markets, are included in 
the tariff regulation.  
If we assume that the legislative proposal on extracting the least possible gas from the 
Groningen field is adopted, this means that the tariff regulation will cover all costs incurred 
by GTS within the scope of the quality conversion task for minimising gas extraction from 
the Groningen field.  

The new nitrogen plant and the purchases of additional nitrogen will be used for minimising 
extraction from the Groningen field and will, consequently, fall within the proposed 

                                                            
4 See NOP2017, Chapter 4, 20 November 2017 
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extension of the quality conversion task. The costs of investment in the nitrogen plant and 
the additional nitrogen consumption will, therefore, be incorporated into the tariffs.  

The Ministry of Economic Affairs and Climate is still working on the precise scope and form 
of the conversion measures, which includes also investigating the options for incorporating 
the costs (possibly involving a change in the law) into GTS's tariffs. 

 
Competitive position  
 
GTS is fully aware that tariff increases are not desirable and that this may have a 
disadvantageous effect on its ability to offer competitive tariffs in comparison with other 
TSOs. At the same time, GTS is obliged to perform its statutory tasks and to process the 
costs associated with these in the tariffs. The efficiency of the investments will be tested 
by the Dutch Authority for Consumers and Markets. A tariff increase as a result of the 
investments and the necessary additional purchases of nitrogen is unavoidable. 
Some parties find themselves being faced not only with tariff increases as a result of the 
investments mentioned above but are also aware that the  draft code decision in 
implementation of NC TAR (draft decision), recently published by the Dutch Authority for 
Consumers and Markets, will lead to higher costs. Opinions against this draft decision may 
be submitted up to 28 May 2018.   
 

2. Conversion 
 
Is it correct to suppose that the conversion of 53 (8+45) large-scale users to H-gas – in 
connection with other measures (scaling back exports of L-gas and the nitrogen plant at 
Zuidbroek) – is sufficient to achieve government targets, both in terms of effectiveness 
and efficiency?  
 
As indicated in the NOP, several measures are required to achieve the cabinet's target of 
bringing the gas extraction ceiling down to 12 bcm as soon as possible and then down 
further to 0 bcm. Converting the industrial market is one measure to achieve this target. 
For the time being, GTS is assuming that conversion of between 8 and 53 customers will 
apply. To a level of conversion of 53, the cost of every bcm saved from the Groningen field 
is at least comparable to the cost of every bcm saved from the Groningen field as a result 
of the nitrogen plant. The measures to be taken by GTS in connection with the conversion 
consist, in particular, of installing connection lines to the most suitable and closest H-gas 
pipeline in order to supply these customers with H-gas. Pressure-reducing measures will 
also be necessary.  
 
Can GTS assume that all recorded 53 (8+45) main consumers of low-calorific gas will 
switch to high-calorific gas and are clear instructions and commitments in place for that 
purpose?  
 
The minister indicated, in his letter of 29 March, that examinations are under way into 
whether any, and if so, which, adaptations to the regulations are necessary to enable such 
investments by GTS, including the related funding for these investments.  
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3 Nitrogen plant 

How did GTS arrive at its proposal for a nitrogen plant?  
 
The nitrogen plant design is identical to the investment proposal submitted by GTS in 2014 
to the Ministry of Economic Affairs and Climate. Back then the plant was designed 
according to expectations at the time regarding future Groningen field capacity and volume 
trends and L-gas market requirements. Ultimately the Minister of Economic Affairs and 
Climate wrote a letter (dated 18 December 2014, reference DGETM / 14203821) asking 
GTS to base its preparations on a plant with a production capacity of 180,000 m3/h of 
nitrogen; building preparations got no further at that time.  
GTS has now advised the Minister to build a nitrogen plant so that, following the opinion 
of the State Supervision on Mines, a reduction in Groningen gas production can be 
achieved as soon as possible. The Minister has asked GTS to recommence building work. 
As speed is of the essence, GTS is using the existing design, keeping the same technology 
and same location as in 2014 in order to be able to meet this request. Any modification 
would lead to considerable delay of around 2 years. No other measure would be able to 
bring about a similar reduction in the production of Groningen gas, addressing the wishes 
of the Ministry to restrict extraction as quickly as possible to a maximum of 12 bcm/year 
(as based on the advice of the State Supervision on Mines). In this context, it should be 
noted that the 2014 design is also sufficient for this volume measure.  
In order to calculate future quantities of Groningen gas (as specified in the degree-day 
formula) GTS takes two factors into account: maximum enrichment to the Wobbe level 
permitted for the different delivery points (markets), and maximum use (minimum of 
85%) of the combined baseload installations Ommen and Wieringermeer.  
In summer, pseudo L-gas production is restricted by the size of the market. GTS has 
calculated that there is still additional potential to produce between 250 and 500 million 
m3/year of pseudo L-gas for which there is, at present, no market. This could, in theory, 
be stored in UGS Norg meaning a further reduction in gas produced from the Groningen 
field. It will not, however, be possible to inject the full quantity into UGS Norg due to 
transport-related limitations in GTS's system. When the new nitrogen plant is completed, 
the surplus pseudo L-gas in the summer will increase and, due to the location for the 
new plant chosen by GTS, only a modest investment will be required to resolve the 
transport restrictions. 

The installation at Pernis (baseload) will also function as a back-up in case Wieringermeer 
breaks down. The existing installation at Zuidbroek, together with the nitrogen cavern at 
Heiligerlee will also be used as a back-up for both Ommen and Wieringermeer due to 
limited volumes. 
 
For the two reasons set out below, the planned factory will be based on a cryogenic 
production technology. Firstly, because this technology is the most efficient compared to 
other technologies for producing nitrogen at high capacity. Secondly, on account of the 
fact that pseudo L-gas (H-gas blended with nitrogen) has to comply with the Ministerial 
Decree on Gas Quality, which specifies a very low oxygen content. This low oxygen content 
is only achievable if the nitrogen produced is as pure as possible; cryogenic nitrogen 
production is necessary for this. 
A decision has also been made to build one factory in a central location and not to elect 
for several small installations spread throughout the country. The main reasons for this 
are: 
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 By building in one location and connecting the installation to the backbone of the 
transportation network, the different nitrogen installations can provide mutual 
back-up in the event of a breakdown. This will benefit security of supply. Where 
there are several installations more downstream in the system this is only possible 
at a very high cost. 

 It will be much more difficult to obtain permits (with the risk of delaying the project) 
because construction work will have to take place at several locations (possibly 
closer to the built environment). 

 Existing G-gas transport pipes will be used meaning that no additional investments 
in the pipeline system are required. 

 
How was the location of the nitrogen plant chosen? 
 
GTS investigated various locations for possible sites for a nitrogen plant. A total of 12 
locations were assessed for suitability. These locations were assessed in respect of the 
following aspects: H-gas supply, pseudo L-gas transport, H-gas to L-gas pressure ratios, 
potential for local nitrogen storage, distance from the L-gas market, building space, 
availability of an existing blending station, availability of high voltage, acquisition of the 
necessary permits and risk spreading in respect of security of supply. The Zuidbroek 
location was chosen on the basis of all these criteria. 
Locations around Rotterdam (near to existing GTS installations on the Maasvlakte and 
Pernis) were also included in the deliberations as described in the point above. Aspects 
relating, in particular, to the supply of H-gas (number of pipelines, PE value, Wobbe, H-
gas diversity and the potential for pipeline switching between L-gas and H-gas) and L-gas 
transport (sufficient transport pipes, sales market, future market) mean that GTS has 
assessed this location as not suitable.  
 
Has consideration been given to outsourcing the supply of nitrogen? 
 
GTS's various deliberations relating to the nitrogen plant also included making the choice 
between building and owning the plant itself or having it built by third parties and 
purchasing the nitrogen externally. GTS examined both variants. 
 
GTS has the following considerations in favour of building an installation under its own 
management: 

a. GTS has drawn up a functional specification for the nitrogen installation and has, 
by means of an international tender, approached  market parties to build an ASU 
(Air Separation Unit). The construction of this type of installation will be carried out 
by the ASU builder in both variants and is expected to be expensive irrespective of 
the alternative chosen.  

b. Research performed showed that, at the preferred location of Zuidbroek, there 
were no nitrogen suppliers who could make capacity available without investing 
specifically for GTS.  

  
As a result of the points set out above, GTS does not anticipate that buying nitrogen, in 
this case, will be cheaper than producing it with the new nitrogen plant. 
A decision to the effect that GTS must buy in nitrogen would certainly lead to a delay 
regarding the planned completion in Q1 2022, for the following reasons: 
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a. GTS will have to start a new study in respect of the consequences of purchasing, 
what has to be/does not need to be supplied by the ASU builder (e.g. injection 
compressors) and process-oriented harmonisation. This will mean some changes 
to the functional specification as a result of which the preliminary work will be 
cancelled out to some extent by rework and a longer lead time. 

b. A new tender procedure will have to commence so that a nitrogen supplier can 
ultimately be selected.  

c. The ASU builder who is going to supply the nitrogen will first have to acquire its 
own land and will have to organise all the necessary permits before starting 
construction. There is moreover no guarantee that the ASU builder is going to build 
an installation in the planned location, however the nitrogen delivery point will need 
to be at the preferred location of Zuidbroek. These developments are currently not 
provided for in the national spatial plan or in the national coordination scheme, 
which is already under way, and GTS will therefore suffer delays to its plans. 

 
Has consideration been given to adding flue gases instead of nitrogen? 
 
GTS has investigated the potential for adding flue gas from a nearby plant. This did not 
appear to be a feasible option because the L-gas produced, blended with flue gas, could 
not then meet the specifications of the Ministerial Decree on gas quality. In particular, the 
specification relating to the oxygen content in the pseudo L-gas (< 5 ppm) cannot be met 
if flue gases are added. Flue gas also contains other undesirable components, such as 
sulphur dioxide.  
Security of supply is also important. The flue gas must always be available to achieve 
maximum production of pseudo L-gas. This availability is not guaranteed and will become 
even less certain in future due to increasing uncertainty about the use of power plants due 
to the increased production of electricity from solar and wind power. 
Adding nitrogen does not involve these problems. That is why adding flue gases is no 
longer being considered as an option. 
 

4 Sustainable alternatives 
Chapter 3 refers to sustainable alternatives leading to a further reduction in gas extraction 
from the Groningen field. Although these alternatives may make a substantial contribution 
by 2030, it will still be a limited contribution by around 2022 and supplementary measures 
will, therefore, be necessary to bring about the rapid reduction in gas production from the 
Groningen field desired by the government. 
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