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Summary of indicative guidelines 

1. SCENARIOS. The indicative plan has been developed around three scenarios that 
create the framework within which the Belgian natural gas market can evolve. The 
scenarios originate in three planning issues:  

1) the ‘diagnosis scenario’ will test the performance of the existing transmission 
network and its capacity to cope with future demand-driven natural gas 
requirements without calling upon demand-side or supply-side management; 

2) the ‘intervention scenario’ will bring transmission capacity supply and 
demand as closely into line as possible (by optimising the network) by 
means of far-reaching policy interventions; 

3) the ‘market scenario’ is an intermediate scenario in line with the market, 
which is reasonable in the further developing natural gas market. This 
market scenario is the reference for the CREG when drawing up the 
investment plan. 

The first two scenarios, which are more theoretical, are useful methodological 
instruments for testing the sensitivity of the Belgian natural gas system. The third 
scenario provides the policy reference. 

2. SECURITY OF SUPPLY. Ensuring the supply of natural gas on the transmission network 
is essentially the responsibility of the market players concerned, who are free to 
negotiate the required level of security. Supply companies have to fulfil their 
contractual obligations entered into with customers and make the necessary 
arrangements to do so themselves. The same applies for shippers who reserve free 
capacity and choose between firm capacity and non-firm capacity with varying 
levels of interruptibility and hence degrees of security. In this way, security of 
transmission capacity per entry point is commercialised. This free negotiation of 
security is not feasible for the distribution network due to the technical 
requirements of telemetering and thus public service obligations are necessary. 

Free negotiation on the market does not alter the fact that security standards must 
be established when planning the infrastructure. In this respect, this indicative plan 
is based on European Parliament and Council Directive 2004/67/EC of 26 April 2004 
on measures to safeguard security of natural gas supplies and guarantees 
transmission capacity for an exceptionally high peak demand for natural gas in 
extremely cold weather conditions which statistically occur once every twenty years. 

3. DEMAND FOR NATURAL GAS. The outlook put forward in the market scenario indicates 
that the demand for natural gas in Belgium will increase by an average of 2.92% a 
year during the period from 2004 to 2014, amounting to 268.44 TWh in 2014 
(t°norm). The prospects as regards the sectorial breakdown of domestic natural gas 
consumption in 2014 are as follows: power production 34.0%, industry 32.2%, 
households 23.0% and the services sector 10.8%. The province of Antwerp has the 
highest level of natural gas consumption and will account for 24.6% of the demand 
for natural gas in Belgium in 2014. According to the market scenario, in 2014 the 
Brussels-Capital Region will account for 5.2% of the natural gas used in Belgium, 
the Walloon Region 29.2% and the Flemish Region 65.6%. These forecasts assume 
that there will be a switch from low-calorific gas (L-gas)to high-calorific gas (H-gas) 
amounting to 9.5 TWh. 

4. DEMAND FOR TRANSMISSION CAPACITY. The derived demand for entry capacity in the 
market scenario rises from 3,562 k.m³(n)/h in 2004 to 4,219 k.m³(n)/h in 2014 for 
H-gas (growth of 1.7% per year) and from 1,825 k.m³(n)/h in 2004 to 
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1,959 k.m³(n)/h in 2014 for L-gas (growth of 0.71% per year). This input capacity 
is sufficient to enable, simultaneously: i) households and the services sector to heat 
their premises normally up to the third day of temperatures of–11°C, ii) the 
estimated maximum asynchronous peak consumption of industry to be fulfilled, 
iii) natural gas power plants to operate to full capacity and iv) transit contracts to 
be fulfilled, taking into account a proportion in line with the market which is 
diverted to the Belgian market (see point 10). The sector breakdown of the 
requirements in terms of H-gas input capacity in 2014 is as follows: power 
production 34.5%, households 27.5%, industry 17.0%, the services sector 12.0% 
and the Lillo and Loenhout natural gas transformers 9.0%. The breakdown for L-gas 
is as follows: households 57.0%, the services sector 30.0%, industry 8.5% and 
power production 4.5%. 

5. STORING NATURAL GAS. The underground storage facility in Loenhout has the 
potential to cover 39% of the seasonal balancing in 2013-2014 in the event of an 
extreme winter. The remaining 61% would have to be met by entry flexibility as 
regards a constant supply throughout the year. 

6. MARKET FOR INTERRUPTIBLE TRANSMISSION CAPACITY. Both industry and the 
electricity sector are characterised by flexibility in the use of energy thanks to the 
availability of multi-fuel plants which make it possible to switch temporarily to 
another fuel (mainly fuel oil in industry and coal in the electricity sector). These 
investments in multi-fuel equipment are being made primarily with a view to price 
arbitrage and not so much to safeguard against interruptions in supply. With a view 
to the efficient use of the transmission network, the market for interruptible 
capacity should be promoted. The aim is for pure interruptible capacity not to be 
taken into account when determining new investments (see point 10). 

7. DEMAND FOR TRANSIT. Market signs indicate that transit through Belgium will 
continue to grow. Central to the transit issue is the fact that domestic natural gas 
production in Great Britain is falling and this country will become a net importer as 
of the winter of 2005-2006. Given this prospect, the Interconnector towards Great 
Britain is to be reinforced and Gassco has decided to reinforce the Zeepipe. Further 
to this, the vTn pipeline in reverse will have to be reinforced and depending on the 
use of the LNG terminal for transit after 2006, the Zeebrugge-Blargenies connection 
will have to be reinforced (see point 13). 

8. PHASE OUT OF NUCLEAR ENERGY. An estimate of the impact of the law of 
31 January 2003 on the gradual switch from nuclear energy to the natural gas 
system indicates that the technical aspects seem manageable or at least will not 
cause disruption in the natural gas system, if plans are made in time. The resultant 
dependence on natural gas of both natural gas customers and electricity consumers 
and the strong dependence on a single natural gas supply chain that starts in the 
natural gas fields of Russia is disquieting for the Belgian energy economy which, as 
a result of this choice, will by the year 2030 be over 50% dependent on natural gas, 
80% of which will be produced outside the EU. 

9. NATURAL GAS SUPPLIES. In the current and anticipated market context, the market 
may be counted upon for the composition – and possible diversification – of the 
Belgian supply portfolio and there is no immediate problem in terms of regulation or 
security of supply. The main issue for Belgium concerns planning sufficient 
transmission capacity to meet the growing demand for natural gas and above all 
absorbing peak flow requirements and ensuring the required flexibility in the 
transmission infrastructure in a free market. 

H-GAS. In 2004 a maximum of 78.4% of Belgian H-gas demand can be satisfied 
through long-term contracts. This share of existing long-term contracts amounts to 
38.6% in 2014. The CREG believes that the reduction in the share of existing long-
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term contracts is good for competition on the Belgian natural gas market and for 
the flexibility of natural gas supplies and consequently also for security of supply. 
There is no lack of potential suppliers on the Belgian natural gas market who can 
have access to sufficient natural gas. 

Generally speaking, the trend is expected to be for more supplies to come via the 
east and the north, whereas in the past natural gas supplies were strongly focused 
in the west. This is a positive market trend worthy of supporting because i) better 
use is made of the network, which means that less investment is necessary on the 
domestic transmission network and ii) the spread ensures greater security of 
supply.  

The supply is widely spread over the entry points and this consequently leads to a 
greater ability to cope with incidents. The share of the main entry point during peak 
times, the Zeepipe terminal, amounts to less than 25%. Given the availability of 
alternative sources of supply, particularly with growing liquidity at the Zeebrugge 
hub, if the Zeepipe terminal goes down during a peak period this does not 
automatically jeopardise the supply of natural gas.  

L-GAS. The historic contract signed with the Netherlands until 2016 is sufficient to 
meet L-gas demand in Belgium via the two entry points at Poppel and to a lesser 
extent Zandvliet-L. However, it should be pointed out that this only applies as long 
as systematic use can be made of the positive flexibility as regards the volumes 
purchased annually. There is a risk of a shortage in years with long winter periods. 
The Dutch L-gas reserves are still considerable at the moment, but they will shrink 
rapidly after 2014. These observations, together with the market demand among L-
gas customers to be supplied with H-gas, calls for specific treatment in terms of the 
issue of investment, and the CREG has opted first of all to use the market potential 
for switching, rather than to invest further in the L-gas transmission network. 

10. DEMAND-SIDE AND SUPPLY-SIDE MANAGEMENT. The CREG believes that a balanced 
investment plan should not only consist of plans for new infrastructure, but should 
also focus on management measures in line with the market. An estimate is 
therefore made of the extent to which market developments lead to the 
commercialisation of services that contribute towards streamlining physical 
investments without having to make concessions in terms of security of supply, a 
judicious economic approach and the free market system.  

MARKET POTENTIAL FOR L/H SWITCHING. No additional investments are being made 
in the L-gas transmission network. The CREG is opting first of all to switch L-gas 
customers to H-gas, rather than reinforcing the L-gas network.  

KYOTO AGREEMENT. The results of the simulation indicate that the potential for the 
coal and oil products (carbon-intensive) to be replaced by natural gas is almost 
exhausted, which means that all that can be counted on are far-reaching RUE 
measures (Rational Use of Energy measures) This means that to attain the ‘Kyoto 
target’ the demand for natural gas will also have to be curbed. To prevent security 
of supply in terms of natural gas becoming conditional upon fulfilling the Kyoto 
agreement by means of policy initiatives that have yet to be determined, the 
investment plan only takes account of existing policy that leads to a general 
preference for natural gas and a trend towards best practices as regards energy 
efficiency. 

INTERRUPTIBLE DEMAND. A realistic and anticipated level of interruptibility on the 
market is assumed. A gradual reduction of 15% in peak demand in industry and 
power production in 2014 is taken into account. 
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AVAILABILITY OF TRANSIT GAS. Cuts in investments in peak capacity for domestic 
transmission may not indirectly lead to extreme natural gas prices at peak demand 
times. Ideally, the market should develop towards concluding back-up contracts 
with transit shippers to hedge against price risks. It is estimated that, in line with 
the market, 5% of the transit gas on the Belgian market at peak times is available. 

SUPPLY OF FIRM BACKHAUL CAPACITY. Conditional entry capacity exists in the sense 
that a transit flow can be booked in backhaul. If the transit shippers are able to 
guarantee a specific level of transit flow, then ‘firm’ backhaul capacity can be 
provided. The use of backhaul capacity, and certainly the provision of firm backhaul 
capacity, is an innovation on the transmission market, and this concept has not yet 
been entirely proven. As things stand at the moment, the CREG is opting not to 
save on physical entry capacity by calling on virtual capacity. 

11. ENTRY CAPACITY. 

H-GAS. The available entry capacity is becoming insufficient to meet the demand for 
H-gas in Belgium. As of 2008 there will be shortfall in entry capacity that will 
amount to 195 k.m³(n)/h in 2014, 4.6% below the required peak flow. 

L-GAS. To avoid having to make additional investments in the L-gas network from 
2010 onwards, L-gas customers will gradually have to be switched to H-gas.  

The entry capacity on the Belgian transmission network is determined largely by the 
investments projects on the main axes in the neighbouring transmission networks. 
For instance, it has been observed that there is a need to reinforce the Dutch 
transmission network from the Ravenstein junction if both the Obbicht entry point 
and the new Zandvliet-H entry point are to be able to count on maximum flow (see 
point 14). 

12. OPERATIONAL RESERVE. Depending, amongst other things, on the commercial policy 
worked out by Fluxys SA/NV, there will be a shortfall in the operational reserve for 
the management of the linepack and to cope with network imbalances and network 
losses. Both the network load and the network balance can be directed and 
adjusted by means of effective marketing of the flexibility in the transmission 
network. Consequently, savings can be made on investments and operating 
resources by adopting an adequate and appropriate commercial policy.  

The transmission company is therefore being asked to carry out an economic 
appraisal of the various solutions for maintaining system integrity in the context of 
the ‘system integrity’ case study (see point 14). 
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13. INVESTMENT PLAN. The diagnosis of the transmission infrastructure tests the balance 
between available capacity and the capacity needed to meet the demand for natural 
gas. This is the most important, but not the only criterion on which to develop an 
effective transmission system. If there is a shortfall in capacity, preference will 
always be given to multi-functional investments, which do not contribute solely 
towards increasing entry capacity, but also promote the development of a more 
liquid market. Other considerations that are decisive for the choice of investments 
include (i) flexibility in the choice of supply routes in peak periods (market 
accessibility), (ii) the general configuration of the network (including network 
meshing), (iii) the operational reserve (for instance establishing a linepack for day- 
and night-time balancing), (iv) resistance to incidents and (v) the uncertainty as 
regards market demand for interruptible capacity. When assessing the general 
results of the outlook, the CREG believes that the following investments must be 
proposed. Admittedly, reservations are expressed for some investments as regards 
the implementation schedule, depending on the results of the proposed case 
studies. In chronological order: 

1. BRAKEL-HAALTERT PIPELINE. This connection (ND500, ca. 25 km, 
ca. EUR 12.5 million) is scheduled to be operational in 2005 and will increase 
flexibility and facilitate network balancing, with the added guarantee of firm 
transmission capacity for the Drogenbos electricity power plant (CCGT). 

2. IMPLEMENTATION OF RUE PRESSURE REDUCTION STATIONS. There are plans for 
initiatives to be taken as of 2005 for a wider application of RUE in pressure 
reduction stations. This involves upgrading a feasibility analysis carried out further 
to the 2001 indicative plan. 

3. EXTENDING THE LNG TERMINAL. On 30 June 2004, Fluxys LNG SA/NV decided to 
extend the existing capacity of the LNG terminal in 2006 (from 60 ships to 100-
110 ships, ca. EUR 165 million). The 2001 indicative plan had already pointed out 
the desirability of this project. There are signs that transit shippers in particular are 
interested. Given these uncertain circumstances, it is assumed that the capacity 
that will be created by the expansion will be reserved for transit. As part of the 
CREG follow-up of the indicative plan (see point 15) particular attention will need to 
be paid to the ultimate use of the LNG terminal. 

4. INCREASING TRANSMISSION CAPACITY OF VTN PIPELINE IN REVERSE. Further to the 
decision by the Interconnector operator to increase capacity towards the United 
Kingdom, the in reverse transmission capacity of the vTn pipeline will have to be 
increased in 2006-2007. 

5. LOMMEL-LOENHOUT CONNECTION. The main Obbicht-Dilsen-Lommel axis will have 
to be extended as far as Loenhout (ND600, ca. 61.5 km, ca. EUR 30.8 million) 
by 2007. This ‘multi-purpose’ pipeline is recommended for the following reasons: 

a. the opening up from the east of the major natural gas market in Antwerp 
(almost 25% of the natural gas used in Belgium in 2014); 

b. to ensure supplies to the underground storage facility in Loenhout in the 
summer period; 

c. this connection produces a general alleviation at points on the transmission 
network which threaten to become saturated; 

d. this pipeline contributes not so much towards increasing the entry capacity 
of the transmission network, but towards improving flexibility in the choice 
of entry point. As it is becoming increasingly rare for the supply entry point 
to be known in advance, this connection contributes towards ensuring 
security of supply. Shippers have more scope in the choice of routes, and 
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this increases liquidity. This may be considered a fringe condition so that the 
free market system can operate properly; 

e. this pipeline helps streamline the system so that three balancing points can 
be reduced to one.  

However, all these assets can only be achieved in full if the entry capacity at 
Obbicht is expanded. 

6. DOWNSTREAM ENTRY CAPACITY IN OBBICHT. The extension of the downstream 
entry capacity in Obbicht by 250 k.m³(n)/h is planned to be realised by 2007 by 
means of a compression plant in Dilsen (ca. EUR 25 million) when the  
Lommel-Loenhout pipeline is operational or at least as soon as the upstream 
problems have been resolved and the effect of switching L-gas customers to H-gas 
has been estimated (see point 14).  

7. LOENHOUT STORAGE FACILITY. The only underground natural gas storage facility in 
Loenhout is planned to be expanded as quickly as is technically possible (2007-
2008): i) increase of 75 k.m³(n)/h in emission capacity, ii) increase of 
100 k.m³(n)/h in injection capacity and iii) increase of 100 M.m³(n) in useful 
storage capacity. 

8. NATURAL GAS QUALITIES BLENDING PLANT. The third LNG tank of the PSP (19 k.m³) 
in Dudzele is planned to be used to store nitrogen with a view to managing natural 
gas qualities in 2006-2007. 

9. OKS AS TRANSACTION POINT FOR THE HUB. The actual transaction point of the 
Zeebrugge hub is planned to be located at the ‘Oostkerkestraat’ junction (OKS) 
by 2006-2007. 

10. INCREASING ZEEBRUGGE-BLAREGNIES TRANSMISSION CAPACITY. The transmission 
capacity of the Troll pipeline for transit towards France is planned to be increased 
by 2007, although this depends on the reinforcement and use of the LNG terminal. 

11. REINFORCING THE SEGEO PIPELINE. On the basis of the congestion points as 
estimated at the moment at least, the laying of a ND900 pipeline along the existing 
route of the Segeo pipeline between Haccourt and Warnant-Dreye is planned in 
2008 (ca. 36 km, ca. EUR 18 million). 

12. REINFORCING THE BRUGGE-ZOMERGEM PIPELINE. On the basis of the congestion 
points as estimated at the moment, at least, there are plans to lay an ND900 
pipeline along the existing route between ‘Oostkerkestraat’ and Zomergem in 2013 
(ca. 26 km, ca. EUR 13 million). 

14. CASE STUDIES. Owing to i) the complexity, ii) the demand for an integrated 
approach, iii) the mutual dependency between projects and iv) the strong 
dependency on uncertain actions in the future, the indicative plan cannot offer a 
solution to all the problems pinpointed. The analysis has led to the identification of 
five case studies on which some of the investments proposed in point 13 depend to 
a certain extent and which could result in additional investments. These studies are 
an important part of the ongoing process of following up the market and are also 
used to update the indicative plan, an exercise undertaken at least every three 
years.  

1. FLEXIBILITY OF H-GAS TRANSMISSION NETWORK. The CREG will conduct an 
integrated feasibility study by the end of 2005 on the use of the LNG terminal for 
the Belgian market and extra emission capacity of the underground storage facility 
in Loenhout with a view to: i) ensuring the peak flow, ii) operational reserve, 
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system integrity, incident management and supplier of last resort, iii) commercial 
use (see for example the temporary ‘parking’ and ‘lending’ of natural gas), 
iv) developing towards one balancing point and v) reducing the balancing 
requirements for shippers. This feasibility analysis will begin once the outlines for 
the commercial policy have been clarified. 

The transmission company is being requested to prepare an economic appraisal of 
the various solutions for maintaining system integrity and let the CREG have a 
detailed study on this by February 2005. 

2. UPSTREAM SUPPLY CAPACITY. Investing in sufficient downstream transmission 
capacity in Belgium is not enough to guarantee supply if the upstream supply 
capacity is inadequate. However, guaranteeing upstream supply capacity lies 
outside the direct scope of this indicative plan and will depend above all on the 
undertakings made between the shippers concerned and the operator of the 
transmission network (SO). In principle, the free market system will ensure that 
there is adequate transmission capacity and reservation upstream: shippers with 
positions on the Belgian market will take the necessary steps to have upstream 
transmission capacity at their disposal. 

However, if the upstream pressure points noted in this indicative plan are not 
resolved, it will be necessary to invest more in the Belgian transmission network to 
make alternative routes possible. The CREG is setting up a study of the general 
upstream supply problems, the results of which are scheduled to be available before 
the end of 2005. 

3. LIQUIDITY AT THE ZEEBRUGGE HUB. The third tank at the peak-shaving plant is to 
be used as a storage facility for nitrogen with a view to the management of natural 
gas qualities. This relatively simple investment in a blending plant is a bridging 
measure, the ultimate aim being to achieve general natural gas interoperability in 
Zeebrugge. Towards the end of 2005, the CREG will look into the feasibility of a 
‘notional balancing point’ (‘hub liquidity’ case study) covering the following 
elements: i) the interaction between the hub and a national pool, ii) the 
interoperability of H-gas qualities and gas blending, iii) the consequences of any 
differences in the handling of transit and domestic flows, iv) LNG trade at the 
Zeebrugge hub and v) the commercial policy for promoting liquidity. 

4. POLICY ON L/H CONNECTION SWITCHOVER. Towards the end of 2006 the CREG 
plans to examine the potential, the procedures and the cost of switching L-gas 
customers to H-gas. A policy is being worked out involving minimum investment in 
the L-gas network but this does not necessarily alter the fact a priori that an 
additional natural gas transformer for the production synthetic gas (L-gas) may be 
cost-effective as a transitional measure. Other aspects include: i) the increase in 
upstream entry capacity, ii) the results of the survey into whether the pipelines can 
still be used at their design pressure, iii) the connection to the H-gas transmission 
network of large-scale industrial users along the Albertkanaal and along the 
Obbicht-Dilsen-Lommel-Loenhout H-gas pipeline, iv) the creation of operational 
reserves, v) the reduction in balancing requirements for network users, vi) the 
advantages and disadvantages of a phased switchover from L-gas to H-gas and 
vii) the need for storage. 

This case study is to be extended to cover the problem of competition in order to 
analyse the advisability/feasibility of possibly stopping L-gas supplies and replacing 
them with H-gas from this point of view. This is therefore an integrated analysis 
covering all aspects of the separate L-gas market. 

5. INTEGRATING THE VTN PIPELINE. The integration of the vTn pipeline into the 
domestic transmission network for the benefit of Belgian natural gas consumers is 
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recommended by the CREG, but the analysis indicates that up until 2014 this is not 
an absolute requirement to maintain the capacity balance on the Belgian market. 
However, additional branches on the vTn pipeline provide sound meshing and more 
efficient use of the available transmission capacity. By continuing to use the vTn 
pipeline for domestic purposes, more entry capacity is offered in the east, which 
contributes towards i) market accessibility of the growing potential of shippers who 
obtain supplies in the east and ii) network optimisation. 

Towards the end of 2007, the CREG is to look at the procedures involved in 
integrating this main axis into the domestic transmission network. This analysis 
depends heavily on the continued use of this pipeline to supply the United Kingdom 
(see point 7). 

15. CREG MONITORING. It is possible that transmission capacity made available by 
investments proposed in this indicative plan to cover the demand for natural gas in 
Belgium will ultimately be reserved entirely or partly by transit shippers. Therefore, 
every sensitive modification in the portfolio of transit contracts calls for a review of 
the investment plan in respect of the market scenario. To enable the CREG to 
assess whether the indicative plan needs to be reviewed in advance, the operator of 
the interconnected network is requested to inform the CREG every six months on 
the development of ‘exit’ reservations at the Belgian border. 
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1. Introduction 

1.1. Legal framework 

Article 15/13 of the law of 12 April 1965 on the transmission of gaseous and other 
substances by means of pipelines (hereinafter referred to as ‘the gas act’)1 entrusts the 
CREG with the task of drawing up an indicative ten-year plan for natural gas supplies and 
updating this every three years or each time this is necessary due to unforeseen market 
developments. This indicative plan must include the following elements: 

1. an estimate of the development of demand for natural gas in the medium and 
long term; 

2. the guidelines on the diversification of the sources of supply and the identification 
of new requirements in terms of natural gas supplies; 

3. an investment programme designed to maintain and develop the transmission and 
storage infrastructure; 

4. the criteria and measures relating to continuity of supply. 

In line with this legal basis, the indicative plan is structured as follows. The introductory 
Chapter 1 aims to specify the scope of the ten-year plan and the outlines of the analysis 
that follows. Chapter 2 discusses the issue of supply and provides a framework for the 
analysis and diagnosis of the Belgian natural gas system in the following chapters. The 
following chapters are analytical and set out a diagnosis of the demand for natural gas 
(Chapter 3), the supply of natural gas (Chapter 4) and the transmission infrastructure 
required to bring supply and demand into line with one another (Chapter 5). Chapter 6 
provides feedback to the diagnosis by simulating the effects of demand-side and supply-
side management. On the basis of this integrated analysis, indicative policy lines are set 
out for the Belgian natural gas system until 2014. 

This document is not purely an update of the 2001 indicative plan (CREG 2001a). The 
method adopted has been further refined and adapted to the current reforms of the 
natural gas market. This proves the need for a permanent follow-up and possible 
guidance of the market. §1.4 provides a survey of the achievements further to the 
previous indicative plan. 

This document is the result of a consultation document that was presented on 
4 May 2004 to the relevant bodies, that is the Energy Administration of the Federal Public 
Service Economy, SMEs, Self-employed and Energy, Figas, the Federal Planning Bureau, 
the Interdepartmental Commission on Sustainable Development and the regional 
governments. The CREG would like to thank the aforementioned bodies who have 
cooperated with the preparation of this indicative plan. 

This indicative plan attempts to estimate market trends as accurately as possible on the 
basis of the most recent information available. Should market developments call into 
question the hypotheses adopted in this plan, the CREG will update the plan accordingly. 

1.2. Scope 

Before turning to the core of the indicative plan, it would be advisable to situate this plan 
in a broader context. In this section, the scope of the indicative plan will be outlined on 
the basis of ten points of particular interest that are closely related to the ten-year plan. 

                                                 
1 Article 15/13 of the Gas Act was introduced by Article 14 of the law of 29 April 1999 on the organisation of 
the natural gas market and the tax status of electricity generators. 
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A. LOW-CALORIFIC GAS (L-GAS) VERSUS HIGH-CALORIFIC GAS (H-GAS) 

Belgium is characterised by two separate natural gas markets: a market for low-calorific 
natural gas (L-gas) from the Netherlands (nominal upper calorific value of 
9.769 kWh/m³(n)) and a market for high-calorific natural gas (H-gas), nominal upper 
calorific value of 11.630 kWh/m³(n)), mainly from Norway and Algeria. These two 
markets differ sharply in terms of the composition of demand for natural gas, the supply 
structure and the infrastructure. This document therefore actually includes an indicative 
plan for L-gas and an indicative plan for H-gas. In the interests of coherence, the 
indicative plan is not divided into two separate parts, but each market will be covered 
systematically. 

B. FREE VERSUS CAPTIVE NATURAL GAS MARKET 

Until 1 July 2007 at the latest, the Belgian natural gas market will be able to remain 
characterised by customers who are free to choose their supplier and customers who are 
bound to the historical supplier. This concerns households in the Walloon and Brussels-
Capital Region. The fact that this group of customers is not yet free to choose their 
supplier and falls under the rules applicable to the captive market does not have any 
significant impact on the indicative plan. 

C. TRANSMISSION VERSUS DISTRIBUTION 

The indicative plan covers the Belgian transmission infrastructure (transmission pipelines, 
storage facilities, LNG terminal), those who use the transmission infrastructure (known 
as ‘shippers’) and customers supplied via the transmission network. This applies to both 
the separate L-gas market and the H-gas market. The issue of planning for the 
distribution networks falls outside the scope of the indicative plan. For the transmission 
network, supplying a distribution network is not different from supplying a major 
consumer connected directly to the transmission network. However, various reception 
stations on the distribution network are aggregated as one offtake point (GOS, 
aggregated reception station). This means that depending on the way in which these 
reception stations are combined per GOS, the distribution sector benefits from additional 
security of supply (back-up capacity, cf. ‘n-1‘ principle) without having to pay extra for 
this. This approach is based on mutual arrangements between the distribution network 
operators and the operator of the transmission network. 

The indicative plan must take care to ensure the security of the transmission capacity to 
the offtake points and those who use the transmission network have to comply with the 
undertakings entered into for the various offtake points. Planning and regulation at 
distribution level falls under the areas of competence of the regions. Of course, forecasts 
of the demand for natural gas and the demand profiles for distribution are needed to plan 
the transmission infrastructure and the supply portfolio. This is therefore done in this 
indicative plan, but the specific supply problems within the distribution networks – where 
the distribution network needs reinforcing, who is the standard supplier, how the profile 
customers are specified – are matters falling outside the scope of the indicative plan2. 
This means that the jargon used applies specifically to the transmission infrastructure3. 
For instance, a supply company is a permit holder operating on the transmission network 
who may or may not also operate on the distribution network. 

                                                 
2 As things stand at the moment, the indicative plan as regards distribution cannot yet be entirely supplied 
using data available from the regional authorities. For instance, the profile for profile customers has not yet 
been defined everywhere, except in the Flemish Region. If necessary, the indicative plan will have to use its 
own hypotheses for distribution where this is required. 
3 In the interests of readability, the singular ‘supply company’ and ‘transmission company’ is usually used in 
the text, but this of course refers to each supply company and each transmission company operating in 
Belgium. In practice, the term 'network user’ corresponds to ‘shipper’. The only difference is that an applicant 
for transmission capacity is already a network user but not yet a shipper. 
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D. TRANSIT VERSUS DOMESTIC TRANSMISSION 

The fact that natural gas transit and the domestic transmission of natural gas are linked 
together in an inter-connected transmission network means that from an operational 
point of view it is not always possible to undertake both transmission activities separately 
and they affect one another. In conceptual terms, the indicative plan defines on the basis 
of forecast demand on the Belgian market, what the minimum transmission capacity 
should be to cover domestic demand for natural gas, bearing in mind standards for 
security of supply. The minimum transmission capacity is established on the basis of the 
physical demand for natural gas, independently of the transmission capacity which would 
be needed on a commercial basis for domestic use. This exceeding of the market for 
transmission capacity and supply is the intrinsic strength of the indicative plan in the 
quest for security of supply. Otherwise, it would simply be possible to invest on the basis 
of applications for transmission capacity made by shippers, which of course implies risks 
for the security of natural gas supplies. However, this precautionary principle cannot be 
adopted for transit as it is not feasible to estimate the demand for physical natural gas 
abroad and the derived demand for transmission capacity in Belgium is not a Belgian 
issue. Consequently, the subscribed transmission capacity for transit forms the only 
reference for diagnosis in the indicative plan, as the transmission network can scarcely 
be expanded on the basis of forecasts from potential transit shippers without there being 
a concrete undertaking in this respect. In this way, Belgian natural gas consumers are 
protected against ‘sunk costs’. 

The diagnosis scenario in this indicative plan (§3.6) considers the MTSR (‘maximum 
transport service rights’) agreed to for transit as a fact and assumes that these can be 
nominated in full at times of peak domestic demand in Belgium. Transit shippers who 
have reserved both entry and exit capacity for their natural gas flows at the national 
border have no obligation to ‘leave natural gas in Belgium’ at times of peak demand in 
this country. In practice, some of the transit gas is in fact diverted to Belgian consumers 
at peak times under the terms of support contracts or via trade at the hub. The market 
scenario in Chapter 6 will bear this in mind. 

E. INDICATIVE PLAN AS A POLICY INSTRUMENT FOR SECURITY OF SUPPLY  

The four tasks to be fulfilled by the indicative plan in accordance with the Gas Act can be 
summarised in one aim: to guarantee Belgian natural gas supplies. This objective is 
therefore the common thread running through the indicative plan. Chapter 2 is devoted 
to standards for security of supply. As an introduction, it would be advisable to draw 
attention to a number of principles and guidelines that are followed. 

The indicative plan is first and foremost an instrument for longer-term security of supply 
in Belgium over a period of ten years. This includes both examining the potential supply 
portfolio and planning the necessary transmission capacity. Not only must the annual 
demand be met (volume guarantee), but the balance must also be guaranteed at all 
times (peak guarantee). This immediately places stringent requirements on the modelling 
of demand at peak times, on peak days and in peak seasons. The simulation model 
therefore focuses on the problem of (peak) transmission capacity, and in particular the 
flexibility of the system used to meet the demand for natural gas. 

In the current and expected market context, the market can be counted upon for the 
composition – and possible diversification – of the Belgian supply portfolio and there is no 
immediate problem as regards regulation, or any problem of security of supply as long as 
Europe can count on sufficient upstream sources of supply and there are sufficient 
interconnections within Europe. The problem for Belgium primarily concerns the planning 
of adequate transmission capacity for the growing natural gas demand and above all 
coping with the peak flow. The required flexibility of the transmission infrastructure is a 
major concern of this indicative plan4. Adopting this starting point, which is justified in 
                                                 
4 The typical ‘surplus’ capacity margin in the first years of investments made to cope with consumption at a 
later date declines constantly as demand grows and there is no direct reason for further expansion. Capacity 
growth is discrete in time, while demand tends to grow continuously.  
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the following chapters, means that the analysis in figures will lay the emphasis on the 
development of peak demand and the way in which this can be dealt with. 

Security of supply in the shorter term is regulated mainly by the code of conduct for 
access to the transmission network which determines the rules for allocating capacity and 
provides the practical basis for congestion management. As an infrastructure planner, it 
is therefore crucial to estimate the demand for natural gas and above all peak demand. 
This has to be done not only under normal circumstances but above all under reasonable 
‘extreme’ circumstances. This is the core of the analysis. The intention is not to plan on 
the basis of the way in which the situation will develop under normal circumstances, but 
in line with values which the system must be able to withstand. Paradoxically, the 
planner hopes that the scenario taken as a basis when planning the system will not 
occur, but if it does occur, the system must be able to cope. An assurance is therefore 
implicitly incorporated which can be measured as the difference between that which is 
observed and that with which the system can cope. The core issue is what security of 
supply should be incorporated. The indicative plan is the appropriate instrument through 
which to present these criteria transparently.  

F. PLANNING AND ALLOCATING CAPACITY 

It is important to draw attention in the introduction to the fact that there is a link 
between investment planning and the rules applied when allocating capacity on the 
transmission market. With ‘perfect’ investment planning, adequate capacity is 
guaranteed at peak times, but the costs of excess capacity do not have to be borne. 
Adequate planning will avert structural pressure points, bearing in mind the fact that not 
all individual peak periods occur simultaneously, and taking account of the potential for 
interruptibility. Brief physical congestion therefore remains a possibility and is dealt with 
by the rules for congestion management as laid down in the code of conduct.  

The indicative plan and the code of conduct complement one another in guaranteeing 
security of supply given the mutual dependence between capacity planning and capacity 
allocation and the operational management of the transmission network. 

G. PLANNING AND TRANSMISSION TARIFFS 

Investment planning and transmission tariffs go hand in hand. Both the underlying 
remuneration system for investors and the tariffs for capacity reservation determined on 
the basis of this have an impact on the security of supply. 

The legal remuneration system makes it possible to find investors to make the necessary 
investments, an indication of which is given in this indicative plan. Should there be 
insufficient interest, then requirements are reassessed. If the need for additional 
investment is confirmed again and investors can still not be found, then the regulation 
framework can be adjusted. Clearly, then, the ‘indicative’ nature of the plan does not 
stop it from being an important instrument for guaranteeing adequate investment.  

Not only the remuneration system but also the tariffs applied for the use of the 
transmission network are important. Tariffs have the potential to direct the use of the 
transmission network by acting as signals. Tariffs should not serve solely to fund. 
Optimal network use means making savings on investments while still covering the same 
demand whereby even the general security of supply can be increased, for instance 
thanks to an efficient spread of the use of the entry points. The supply balance sheet 
presented in §5.3 will bring this into account.  

H. INDICATIVE NATURE OF THE PLAN 

The supply portfolio set out in the indicative plan is intended mainly as a reference 
portfolio that results from an analysis of the potential sources and routes of supply and 
that is then used to assess transmission capacity. The analysis that leads to the 
indicative portfolio makes it possible to detect potential problem areas in supply and 
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gives the minimum values that the transmission network must meet. The indicative plan 
is used, for instance, as a reference when giving opinions on applications for transmission 
permits. 

In an open market, no supply pattern is a priori imposed on the individual supply 
companies, unless this proves necessary in the context of public service obligations. For 
instance, should it appear that the market offers no guarantee that the underground 
storage facility in Loenhout is sufficiently well filled at the start of the winter and that this 
is necessary to ensure supplies, then public service obligations can be introduced as 
regards natural gas storage.  

There are also sufficient instruments to have the recommended investments actually 
made, if this proves necessary. The CREG can launch a call on the market to seek 
potential investors. If there is still no interest from the market – which would mean a 
lack of economic rationality on the part of the market and would therefore be a 
contradiction in terms – the CREG may, as a last resort, advise the competent minister to 
impose the investment5. 

It should be pointed out that the aim of the indicative plan is not to draw up a detailed 
inventory of the investments to be made at local level. The main intention is to detect 
problem areas at the entry points and on the main axes of the system and suggest 
solutions for them. These proposed investments may be subjected to a more case-
specific feasibility analysis later on (§6.4). 

I. INTERCONNECTED TRANSMISSION NETWORK VERSUS DIRECT PIPELINES  

This indicative plan puts forward investment plans without going into greater depth on 
the practical terms and procedures for making the investment in each case. This issue is 
part of the feasibility analyses that are set up further to the indicative plan (§6.4). 
Nevertheless, it is useful to consider the CREG’s opinion as regards laying a transmission 
pipeline within the interconnected transmission network that is managed 
by Fluxys SA/NV, or the laying of an isolated connection with a neighbouring 
transmission network. 

The CREG concludes that the economic and technical conditions regarding the use of the 
Fluxys SA/NV transmission network, which, taking into account the European Parliament 
and Council Directive 2003/55/EC of 26 June 2003 on common rules for the internal 
natural gas market and repealing Directive 98/30/EC, will be fully regulated, must be 
considered reasonable. Barring a reasoned refusal from Fluxys SA/NV to connect a new 
customer or a refusal to reinforce their network, which they would be obliged to do owing 
to the inadequate capacity of the existing pipelines, in accordance with Article 3 of the 
Gas Act priority must therefore be given to the development of the interconnected and 
meshed transmission network. 

J. ENERGY POLICY 

The methodological basic scenario (referred to here as the ‘diagnosis scenario’) in this 
indicative plan is characterised by a preference for natural gas and best-practice energy 
efficiency on the basis of the data known at the moment. This means that the diagnosis 
scenario, which, as the name suggests, is used to prepare a diagnosis of the natural gas 
system, bears in mind current policy and the policy measures planned at the moment, if 
their effect on demand for natural gas and transmission capacity can be expressed in 
figures. Current policy aims which have not yet been implemented are therefore not 
included. This applies, for instance, for the Kyoto agreement for which the current 
measures are still inadequate. The diagnosis scenario takes account of the measures 
known, but notes that we are not yet on target to achieve the objective of bringing down 
levels of CO2 emissions to 7.5% below the 1990 level by 2012. The law on the gradual 
                                                 
5 Art. 15/2 of the Gas Act states that: ‘having heard the opinion of the Commission, the minister may oblige 
each transmission company to undertake the connections or improvements he considers necessary, provided 
that these are economically justified, or if a customer undertakes to bear the relevant additional costs.’ 
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phase out of nuclear energy, with the first decommissioning planned after the period 
covered by this indicative plan, is not included in the diagnosis scenario but is considered 
separately (§3.7). 

Chapter 6 is devoted to the investment plan. Once the diagnosis of the natural gas 
system has been completed, the diagnosis scenario is referred back to via a market 
scenario and an intervention scenario. This chapter discusses the application of demand-
side and supply-side management. The market scenario set out will provide the reference 
for the CREG’s planning activities. 

1.3. Framework of analysis  

The analysis in the indicative plan aims to provide a coherent diagnosis of the Belgian 
natural gas system before referring back to the results and devising an investment plan 
in line with the objective of this document. 

The indicative plan has been developed around three scenarios that create the framework 
within which the Belgian natural gas market may evolve in the future. The scenarios 
originate in three planning issues: 

1) to what extent is the Belgian natural gas system adequate to deal with a demand-
driven development of demand for natural gas without having to call upon the 
shaving of peak demand (demand-side management), without having to call upon 
interruptibility (creation of virtual transmission capacity) and without being 
dependent upon transit shippers? This issue is reflected in the diagnosis scenario. 

This diagnosis of the natural gas system is an initial methodological step. Only 
when the results of the diagnosis scenario have been interpreted can variants be 
worked out. 

2) a link is made back to the assumption that supply and demand in terms of 
transmission capacity can be matched as closely as possible by means of far-
reaching policy intervention (based on network optimisation), and the Kyoto 
objectives attained. This issue is reflected in the intervention scenario. The 
additional policy measures necessary for this are not discussed here. The 
intervention scenario is a theoretical optimum. 

3) finally, there is the question of which intermediate scenario, in line with the 
market, is reasonable in the further developing natural gas market and on the 
basis of the information available at the moment, without having to anticipate 
possible future developments. This issue is reflected in the market scenario and 
forms the reference for the CREG when devising actions. This is a market-driven 
scenario, on the understande effect), factor iii) only has an effect on peak demand 
(peak effect). As regards supply-side management, the scenarios differ from the 
point of view of i) the availability of transiting that this scenario is taken as the 
basis for further choices for the organisation of the natural gas market. 

The diagnosis scenario is the basic, methodological scenario that has to ensure a 
coherent analysis of the entire natural gas system. The approach adopted is 
deterministic: demand determines supply and the network has to permit a balance, 
bearing in mind criteria relating to security of supply. 

Both the market and the intervention scenario which focus mainly on levelling out peak 
demand for transmission capacity with a view to network optimisation, provide feedback 
to the diagnosis scenario. The underlying development of demand for natural gas and the 
demand for transmission capacity are identical for all three scenarios. The three 
scenarios differ as regards demand-side management in three areas: i) switch from L-
gas to H-gas , ii) policy as regard greenhouse gases and iii) interruptibility of demand. 
While factors i) and ii) have an impact on annual demand (volume gas at peak times for 
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the Belgian market and ii) the supply of firm backhaul capacity (capacity in backhaul 
offered firmly on the primary transmission market). 

Table I.1 gives a general overview of the components of the three scenarios which will be 
described in practical terms in the following chapters. 
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Table I.1: Harmony between the three scenarios 

  
diagnosis scenario 

 

 
intervention 

scenario 

 
market scenario 

= CREG reference 
 

 
demand for natural gas 
and transmission capacity 

 
the underlying demand-driven demand is identical for the three scenarios and is 
already characterised by a preference for natural gas and best-practice energy 
efficiency on the basis of current data  
 

 
DEMAND SIDE 
 

 
POINTS OF DIFFERENCE 

1. switching L-gas 
customers to H-gas  
(saving L-gas flows and 
extra growth in H-gas 
flows) 
 
⇒ impact on volume and 
peak demand 

No  
 
Natural gas system 
evolves in line with the 
current network. 

Realistic maximum  
 
Realistically, there is a 
maximum number of 
customers who will be 
switched over. 
No impact on investment 
for L-gas but possible 
creation of unused 
transmission capacity for 
L-gas . Requires 
accelerated investments 
for H-gas. 
  

Reasonable option 
 
Customers are switched 
over in line with shortages 
in entry capacity for L-
gas. No impact on 
investment for L-gas 
without creation of unused 
transmission capacity for 
L-gas. 
 

2. Kyoto agreement 
 
⇒ impact on volume and 
peak demand 

To the extent of current 
initiatives. 
 
Leads to stabilisation of 
CO2  emissions in the 
period 2000-2010 (still 
+6%  
1990-2010).  

Additional actions 
necessary in theory. 
 
Far-reaching new REG 
initiatives for a further 
reduction in CO2 emissions 
to meet the Kyoto target 
with stabilisation 
afterwards. The 
intervention necessary is 
not determined here, nor 
is there an assessment of 
whether the measures are 
realistic. 
 

Idem diagnosis scenario  
 
 
Otherwise the security of 
supply is conditional upon 
the Kyoto agreement via 
policy initiatives still to be 
defined. 
 

3. shaving peak demand 
by means of interruptible 
demand for transmission 
capacity 
 
⇒ impact on peak 
demand 
 

No  
 
There must be physical 
transmission capacity to 
cover peak demand. 

Realistic maximum  
 
A realistic maximum level 
of interruptibility is called 
upon (supply-driven). 

Reasonable expectations 
 
A realistic and expected 
market level of 
interruptibility is called 
upon (market-driven). 
 

 
SUPPLY SIDE 
 

   

1. availability of transit 
gas 
 
⇒ impact peak supply of 
capacity 

No 
 
During peak times, the 
Belgian market cannot 
count on natural gas 
intended for transit. 

Realistic maximum  
 
A realistic flow rate of 
transit gas for Belgium is 
called upon  
(via price mechanism: 
peak spot prices).  

Reasonable expectations 
 
Cautious estimate of the 
transit flow rate diverted 
to the Belgian market 
(reasonable prices via 
back-up contracts). 
 

2. provision of firm 
backhaul capacity 
 
⇒ impact supply of 
capacity 

No 
 
Demand must be covered 
by physical and not virtual 
transmission capacity 
 

Realistic maximum 
 
A realistic maximum 
availability of backhaul 
capacity is called upon. 
 

No 
 
This ‘innovation’ is not yet 
ready for security of 
supply to depend upon it. 

Dependency on 
development of the 
transmission market, 
transit market and 
demand-side 
management. 

 
 
Minimum 

 
 
maximum and required 
extra policy initiatives 

 
 
reasonable expectations 
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The scenarios are simulated using the Pegasus balancing model (Programming Equilibria 
for the GAS Utility System) which the CREG has developed as an instrument for the 
three-yearly adjustment of the indicative plan6. This balancing model for the Belgian 
natural gas system simulates the demand for natural gas and the available supply 
(supply routes), with details of the transmission infrastructure simplified to entry and 
offtake capacities together with a model of the storage capacities. The balancing model 
makes a distinction between: (i) L-gas market versus H-gas market, (ii) customers 
supplied via the distribution network versus directly via the transmission network, 
(iii) sectors, that is households, the services sector, industry (making a distinction 
between nine operating branches) and power production, (iv) geographic spread 
(Brussels-Capital Region and the ten provinces) and (v) period (year, season/month, 
day/time). 

Although the Pegasus balancing model can simulate the choice of route and the use of 
entry capacity on the basis of indicative entry capacities, this model is not capable of 
incorporating the dynamics of natural gas flows within the Belgian pipeline system. 
Therefore, to simulate what happens between the entry and offtake point, the Simone 
network model (Simulation Model Network) used by Fluxys SA/NV is employed. 

Table I.2: Structure of the indicative plan 

 
Chapter 1 
Introduction 
 

 
outline of context 

 
Chapter 2  
Controlling security of supply 
 

 
discussion of state of affairs as 
regards policy on security of 
supply 

 
 
 
 

scenario guidance 
 

 
Chapter 3 
Demand for natural gas and 
transmission capacity 
 
 
Chapter 4 
Supply of natural gas 
 
 
Chapter 5 
Supply of transmission capacity 
 

 
 
 
 
 
Diagnosis natural gas system 
 
model simulations and analysis 
 

 
 
 
 
 

diagnosis scenario 

market scenario 
= CREG reference 

 
Chapter 6 
Investment plan 
 

link back to diagnosis 
 
model simulations and policy 
analysis 

Intervention scenario 

1.4. Follow-up of 2001 indicative plan 

This section provides a general survey of the achievements resulting from the first 
proposal for the indicative plan for the supply of natural gas submitted by the CREG 
in 2001 (CREG 2001a). Specific attention is paid to the results of the cooperation 
between the CREG and Fluxys SA/NV when carrying out the five feasibility analyses 
announced in the 2001 indicative plan. In the meantime, these analyses have helped 
make investment decisions and take concrete action on the ground. These investments 
are included in the analysis of this indicative plan. 

The follow-up of the investment programme laid down in the indicative plan by means of 
cooperation between the CREG and the operator of the transmission network seems to 
be a powerful instrument to come to practical achievements. This symbiosis is the result 
of mutual consultation from the start of an investment initiative, which makes it possible 

                                                 
6 The model is developed using SAS software (www.sas.com). 
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to adjust the project in time and ensure that it develops towards an option that is 
supported by both parties. Thanks among other things to this flexible cooperation, 
indicative planning produces actual achievements. The five feasibility analyses are 
considered below. 

A. REINFORCING EAST-WEST TRANSMISSION 

The 2001 indicative plan concludes that the transmission capacity intended for the 
transmission of natural gas from the eastern border to the west (inland) is fairly limited 
(almost less than 1/3 of the transmission capacity from west to east) and is in danger of 
reaching congestion point. This at least is the case when all the firm capacity of the vTn 
pipeline is allocated to transit. 

The study confirmed the feasibility of the Dilsen-Lommel connection. In the meantime, 
the transmission pipeline between the Obbicht entry point and Lommel has been laid and 
brought into operation. The continuation of this project to Loenhout in order to provide 
Antwerp with a supply route from the east and to free the Loenhout storage facility from 
its outlying position forms part of this indicative plan. In March 2003 the CREG 
recommended this reinforcement of the transmission network as far as Loenhout to the 
transmission network operator. 

B. SUPPLYING ANTWERP AND OPENING UP LOENHOUT 

The 2001 indicative plan noted that the industrial area around Antwerp is supplied mainly 
with H-gas by the Zomergem-Lillo-Loenhout transmission pipeline (ND600, 80 bar). The 
arrival point of this transmission axis is the underground storage facility in Loenhout, 
which fulfils an important buffer function for the entire Belgian transmission network. 
Loenhout’s position at the end of the transmission network, the dependence on a single 
axis to supply Antwerp and the increasing demand for natural gas in this region make a 
strategic expansion of the transmission capacity to supply this zone necessary. This 
supply problem is linked to other transmission problems such as the reinforcement of 
east-west transmission capacity, the opening up of the L-gas zone, and the continuation 
of the interconnection and the meshing of the Belgian transmission network with a view 
to improving the general security of supply. Moreover, expanding the connection axes 
with the Loenhout storage facility would improve the flexibility and efficient use of 
Belgian storage capacity. 

The results of the feasibility analysis carried out in conjunction with Fluxys SA/NV first of 
all recommend establishing an entry point for H-gas in Zandvliet, to the north of 
Antwerp, connected to the Dutch GtS transmission network. 

The application submitted by Fluxys SA/NV for a transmission permit to establish this 
entry point in Zandvliet was approved by the CREG on 2 December 2002. In 2003 the 
CREG also approved two additional transmission permits for the connection between the 
border point and the Belgian transmission network. This entry point came into operation 
in mid-2004.  

C. RATIONAL ENERGY USE IN THE PRESSURE REDUCTION STATIONS 

The pressure difference between the transmission network (operating pressure of 45 to 
65 bar and over) and the distribution network (usually 14.7 bar, sometimes 4 to 5 bar) 
can be used to generate electricity with the help of an expansion turbine, connected to a 
generator. However, the fall in temperature that occurs with the fall in pressure 
(approximately -2°C per bar drop in pressure) has to be offset by a source of heat to 
prevent the natural gas from cooling too much and to ensure that the turbine works 
properly. The success of an efficient combination, in terms of energy from an expansion 
turbine on natural gas with a generator (generating electricity) and a combined heat and 
power station (generating warmth) depends among other things on the remuneration for 
the electricity generated and the excess heat. Provided that specific technical and 
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economic conditions are taken into account, this type of RUE project is a profitable 
solution that can be applied at various pressure reduction stations in Belgium. 

The study indicates that in addition to the four existing projects (Brussels, Antwerp, Sint-
Niklaas and Tournay), another four potentially profitable projects can now be identified 
on the 147 existing city gates, that is in i) Tielt, ii) Kortemark, iii) Kerksken and 
iv) Marly. This profitability presupposes a fairly substantial, constant flow and depends on 
electricity prices. The project is continued in the investment programme put forward 
in §6.4.  

D. OPENING UP THE L-GAS ZONE 

The lack of interoperability between the various qualities of natural gas may lead the 
markets to close up and consequently impede the free market system. As the H-gas 
network is totally separate from the L-gas network, Belgium has two geographically 
separate markets. Unlike H-gas, L-gas is characterised by a monolithic supply chain 
based on a single producer, which justifies some vigilance as regards possible misuse of 
power. The free market system within the L-gas supply zone is not a matter of course as 
long as there is just one natural gas producer (the Nederlandse Aardolie Maatschappij – 
NAM, the Dutch petroleum company, the exclusive operator of the Dutch Slochterenveld) 
which, moreover, in accordance with Dutch law, only supplies the Dutch Gasunie. 

The case study concludes that the main causes of the problem arising on the Belgian  
L-gas market, lie in the upstream market for wholesale trade in and production of L-gas 
(CREG 2004). The CREG believes that the double monopoly between NAM and Gasunie 
constitutes a serious hindrance for competition on the market for the wholesale trade in 
and production of L-gas. To remedy this situation, however, measures would need to be 
taken that lie outside the area of competence of the CREG. Such an initiative is first and 
foremost a matter for the Dutch government. In the absence of appropriate regulations 
in the Netherlands, the competent Belgian authority can intervene by filing a complaint 
with the European authorities.  

Incidentally, the market may be made more liquid by making the conversion facilities 
more easily accessible to all market players. The big disadvantage of switching facilities, 
however, is that they are unable to provide a sufficient guarantee of the flexibility needed 
to supply final customers. Consequently, the market players remain dependent upon 
Gasunie because of the latter’s access to the flexible Slochterengas. 

It is also worth mentioning the gas release obligations imposed upon Distrigas/ECS by 
the Belgian Competition Council in its decisions of 4 July 2003. 

E. STORING LNG AND REINFORCING THE ZEEBRUGGE HUB 

The 2001 indicative plan emphasises the importance of the Zeebrugge hub and the LNG 
terminal in particular for the Belgian natural gas system. These facilities can make a 
substantial contribution to the security of supply and the creation of competition. 

The extensive project relating to the expansion of the LNG terminal in Zeebrugge is 
taking shape. This involves constructing a fourth reservoir and doubling the gasification 
capacity. The CREG Management Committee has decided in favour of tariffs applicable 
for a number of years (Pluri Annual Tariffs) and expressed an opinion on an initial draft of 
the general terms and conditions governing access to the terminal. The tender procedure 
for the work to be carried out is underway at the moment. On 30 June 2004, the Boards 
of Directors of Fluxys LNG and the parent company Fluxys decided to invest 
EUR 165 million in doubling the capacity of the terminal. 
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2. Controlling security of supply 

The three-yearly update of the indicative plan for natural gas supplies is an essential 
policy instrument for controlling security of supply in Belgium. However, it is not easy to 
convert security of supply into practical planning objectives because various factors 
determine the ultimate security of natural gas supplies and because the reform of the 
natural gas market is spreading responsibilities. Generally accepted standards on 
guaranteeing natural gas supplies in an open and competitive market are not known a 
priori. There is a growing consensus in Europe about the fact that a competitive natural 
gas market alone is not in a position to guarantee the required collective security of 
supply and that rules should be laid down in this area (CEER 2003, EC 2003, 
IEA 2003a)7. The best way to act, without adversely affecting the accessibility and 
competitiveness of the market, is still under discussion. This chapter takes up this 
discussion and will put forward a view that forms the guiding thread when establishing 
quantitative criteria and undertaking analyses in the following chapters. Account is taken 
of the European Directive 2004/67/EC of April 2004 when determining security 
standards. 

2.1. Security of supply on a free market  

The liberation of the natural gas market sharpens the relations between the parties 
concerned and calls for the respective responsibilities to be clearly defined. The 
separation between natural gas transmission and supply, with customers free to choose 
from a number of supply companies, changes the way in which the security of natural 
gas supplies is presented and guaranteed. It is the supply company itself which has to 
reserve the necessary transmission capacity, either through a shipper or otherwise. In a 
fragmented market, with greater freedom of choice for both natural gas customers and 
companies, individual considerations and the related contracts will determine the 
individual security of supply8. This diversity and transparency on the market contribute to 
security of supply at a competitive price. However, a number of the properties 
characterising the guarantee of security of supply, including the collective interest, mean 
that the country’s security of supply cannot be handed over entirely to the market. The 
extent to which public service obligations have to be applied is still a matter for 
discussion, particularly at European level. The difficulty lies in achieving a sustainable 
balance between security of supply, competitiveness and the accessibility of the natural 
gas market (Enzmann 2003, EC 2003). 

Figure II.1 shows the diagram that is used to segment the supply issue and assess the 
impact of the opening up of the market. However, the diagram does not include security 
in terms of natural gas reserves and extraction (§4.2). 

                                                 
7 Natural gas supplies constitute a ‘public good’ to a certain degree, so they have a certain claim to being 
described as a universal service. 
8 It is useful to draw the parallel with fuel oil supplies. The individual customers determine freely from whom 
they wish to order fuel oil, how much they stock and when. Failing to stock up in time or in sufficient quantities 
can mean no heating for families temporarily. Unlike natural gas, maximum prices apply for fuel oil and the 
country has to store 90-days' worth of reserves. It is chiefly because natural gas reaches the consumer by 
pipeline and consumers cannot stock natural gas that security of supply requires special treatment.  
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Figure II.1: The security of supply chain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The security of natural gas supplies is determined by a chain of critical links which may 
be entrusted to the market to a greater or lesser extent and which can be controlled by 
the government to a greater or lesser extent. The security of supplies to the final 
consumer lies at micro-level and concerns primarily shorter-term security. This level of 
security is in principle negotiated freely between the consumer and the supply company 
(security of availability of natural gas). In addition, shippers negotiate with transmission 
companies as regards the type of transmission capacity that they want and they freely 
determine the composition of their portfolio of firm and non-firm transmission and 
storage capacity9. 

At the macro level, security of supply refers to the security of natural gas supplies on a 
geographic scale and mainly concerns longer-term security. Parallel with the trend 
towards an internal European natural gas market, the supply issue at national level will 
increasingly become a European issue in which Europe will have to take responsibility for 
the framework within which contracts are concluded with natural gas producers. This 
security depends largely on the characteristics of the aggregated supply portfolio with the 
natural gas producers and the upstream supply routes chosen by the individual shippers. 
It is important in this respect that transit countries can offer sufficient capacity from 
border to border and that transit flows remain safeguarded for the country of destination 
- including during periods of crisis in a transit country (reciprocity is expected here). 
However, the supply problem upstream goes beyond the area of competence of the 
national authorities and calls for a pan-European approach10. 

At the lower level, a distinction is made between the availability of natural gas and the 
availability of transmission capacity. The physical availability of natural gas depends on 
the management of the supply portfolios of the individual supply companies, the liquidity 
of the natural gas market (number of players, volumes traded, etc.) and the agreements 
reached with the natural gas producers. Long-term contracts with natural gas producers 
continue to be used as an instrument for portfolio risk management. Under the influence 
of a more volatile market, supply contracts will become more flexible as regards 
duration, tariffs and offtake volumes, which means that it will be possible to align the 
supply portfolio more closely with the market and this portfolio will be more flexible in 
order to follow seasonal patterns11. A decline of the share of long-term ‘take-or-pay’ 
contracts for direct supplies to Belgium does not therefore constitute a threat to security 

SECURITY 
OF SUPPLY 

                                                 
9 This is why capacity reservation has to be customised in the context of the commercial policy developed by 
the transmission network operator in the first half of 2005. Shippers can sell their booked capacity freely on a 
secondary market and if necessary purchase capacity there.  
10 This is the context, for instance, in which the European Commission declared destination clauses in supply 
contracts with natural gas producers to be unlawful.  
11 A price will have to be paid for this, of course. There are signs that natural gas producers will also focus on 
the flexibility market. 
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of supply as long as Europe can count on adequate sources of supply outside Europe and 
there are sufficient interconnections in the internal market12. 

At the lowest level, a distinction is made between security of supply at times of peak 
demand and the certainty of being able to supply natural gas throughout a given period. 
This is an important distinction when planning the requirements in terms of natural gas 
and transmission capacity, be it on an annual, monthly/seasonal or daily/hourly basis. A 
constant balance has to be achieved. The danger that supplies will be inadequate to be 
able to cope with peak demand, both in terms of capacity and of the availability of 
natural gas, seems to be greater than the danger that there will be no natural gas 
available on the Belgian market. This applies as and when the annual demand for natural 
gas rises faster than the expansion of the flow rate capacity of the transmission network, 
which is typical as and when the natural gas system reaches maturity. Investments in 
peak flow involve a substantial increase in costs, the use of which is by definition 
uncertain and dependent upon the occurrence of an ‘extreme’ peak13. This problem forms 
the core of the diagnosis of the Belgian natural gas system in the following chapters. 

2.2. Policy development 

This section explains the desirability and potential contribution of public service 
obligations when ensuring natural gas supplies.  

The required level of security of supply is negotiated at individual level. In a competitive 
environment, the end user negotiates the degree of security of supply with his supplier, 
whom he can choose freely, while weighing up the degree of security of supply and the 
premium he has to pay for this. The regulatory system should safeguard this market 
principle as much as possible. The readiness to pay for security of supply will come from 
the market. Security of supply becomes an individualised, commercial service, unlike the 
centrally planned security of supply in the past, when the costs of ensuring security of 
supply were borne by society as a whole. 

Given the characteristics of the natural gas market, however, malfunctioning of the 
market occurs implying that individual freedom does not necessarily lead to an ideal 
collective level of security of supply. It is known that individual customers have a 
tendency to cut down sharply when it comes to security and that there is a risk of 
freebooting as individual consumers may to an extent benefit from the security paid for 
by other natural gas customers. At this point, intervention in the market becomes 
necessary to be able to cope with disruptive market behaviour. This regulatory approach 
means that the free market system is given maximum scope to determine the required 
level of security and that regulation comes into play when the collective level of security 
of supply is endangered. 

                                                 
12 In this way, a reduction in rigid long-term ‘take-or-pay’ contracts can benefit the flexibility of the natural 
gas supply.  
13 Incentives for investment in peak capacities are one of the elements for an accurate pricing system. 
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Table II.1 compares the issue of security of supply in a monopolistic and an open market 
structure. 

Table II.1: Security of supply in a monopolistic versus an open market structure 

 
 monopolistic market structure  

 

 
open market structure 
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When determining the extent to which individual security of supply can be passed on to 
the market, the difference between natural gas customers supplied directly via the 
transmission network and natural gas customers supplied via the distribution network is 
important. For practical reasons (the fact that individual flow rate cannot be measured 
and limited) and because of collective concerns as regards security of supply, the 
individual level of security of supply for distribution customers is determined by the 
regions and converted into supply profiles at the entry points to the distribution network 
(pressure reduction stations, ‘city gates’). The way in which the supply company in the 
distribution sector compiles its portfolio to track its customers’ offtake profile is a matter 
of free choice. Direct customers and end users with remote measuring connected to the 
distribution network can freely determine their security of supply, while the others are 
bound by regulated profiles. 

Figure II.2 illustrates the principle in diagrammatic form. First of all, the uniform level of 
security of supply for households – or more generally distribution profile customers – has 
to be determined and guaranteed (regional authorities). Secondly, the individual and 
market-oriented levels of security of supply in the other sectors have to be followed up. 
The resultant collective security of supply has to be compared with the security level 
required by society. This calls for an extensive regulatory framework, which is currently 
being developed14. 

It may be concluded from the above that security of supply is first and foremost a 
question of market organisation, and that the necessary infrastructure will be the result 
of market mechanisms, which may or may not be guided by the intervention of the 
authorities. The better the organisation of the market, the less individual intervention on 
the part of the authorities is necessary. This is why the regulatory authorities also play a 
major role in achieving security of supply. 

                                                 
14 Pending the specification of the profiles at the take off points for distribution in the Walloon and Brussels-
Capital Regions - in addition to the existing profiles for the Flemish Region - it will be assumed in this indicative 
plan that households and service sector customers enjoy security of supply on the distribution network up to 
consumption for 27.5 degree days (§3.3). This standard meets Article 4 of European Directive 2004/67/EC of 
26 April 2004 on measures to safeguard natural gas supplies, which includes protection against exceptional 
circumstances which, statistically, occur once every twenty years.  
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Figure II.2: Establishing security of supply in an open market 

 

 

Table II.2 summarises the approach adopted. 
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3. Demand for natural gas and transmission 
capacity 

This Chapter provides a survey of the results produced by the simulations in the 
diagnosis scenario until 2014 in relation to the demand side consisting of: (i) the demand 
for natural gas, (ii) the demand for transmission capacity, (iii) the demand for storage 
capacity, (iv) the demand for security of supply and (v) the demand for natural gas 
transit. 

3.1. Method 

The scenario for domestic demand for natural gas is established per economic sector. The 
simulation model can be used to estimate the annual demand for natural gas per sector 
on the basis of exogenous economic growth expectations, the trend followed by energy 
prices15, technological progress (energy efficiency) and exogenous trends in terms of a 
preference for natural gas when making choices.  

The demand for natural gas in households and the services sector is simulated for normal 
and extreme outside temperatures. A normal year is quantified via 2,458 degree-days, 
an extreme year by 3,030 degree-days and an extremely cold day is quantified via 
27.5 degree-days (e.g. the third day in a series of 3 days with a average outside 
temperature of –11°C; a chance of exceeding this of once in 20 years in accordance with 
European Directive 2004/67/EC of April 2004)16. 

The demand for natural gas in industry is not standardised for an exogenous pattern or 
criterion and is determined mainly by the expected economic growth17. 

The demand for natural gas for power production is determined technically by means of 
an inventory of the power stations fuelled by natural gas and the output taking into 
account the data contained in the “Indicative Programme for Power Production Resources 
2002-2011” (referred to here as the Indicative Programme) (CREG 2002). The annual 
demand is not standardised for an exogenous pattern or criterion. The criterion used to 
determine the flow rate capacity needed to supply natural gas to the power stations is 
that the transmission network must be in a position to supply its power stations in the 
event of individual peak levels.  

The seasonal/monthly demand and the daily/hourly demand are then estimated on the 
basis of estimated load profiles. These profiles determine the demand for storage and 
transmission capacity. 

The demand for transmission capacity is derived from the natural gas load profiles 
adopting a method to deduce minimum capacity (flow rate). This method is based on a 
                                                 
15 The hypothesis used is that the real relative natural gas price remains constant on an annual basis and is 
not volatile during the year. The natural gas price follows the trend of petroleum prices (it is assumed that the 
natural petroleum price gradually increases to an average of USD 28.5/barrel in 2014). It is therefore assumed 
that when choosing to go over to natural gas, the decider assumes that the price of natural gas will follow that 
of fuel oil. Once the switch has been made, the current price of natural gas has little if any impact on 
consumption, except for natural gas customers with multi-fuel plants. This applies in particular for power 
production. No volatility means no price arbitrage and power stations continue to use natural gas depending on 
the installed types of power plants. In this respect, it is worth pointing out that for years with the same average 
relative natural gas prices, the volatility of the relative natural gas price during the year can lead to totally 
different consumption on an annual basis, ceteris paribus. 
16 1 degree day = 16.5°C – 0.6 t°Ct – 0.3 t°Ct-1 – 0.1 t°Ct-2  with degree day ≥ 0. The degree days in Uccle are 
chosen and may be considered average for Belgium. 
17 This is an important hypothesis for determining transmission capacity and differs for the other sectors. For 
households and the services sector, an extreme situation is defined a priori, and for power production, security 
of transmission capacity for peak load is chosen. As regards industry, the a priori exceptional circumstances are 
reflected in the method used to synchronise the individual peak consumption volumes (§3.3). 
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standard for security of transmission capacity. Methodologically, the degree of security of 
supply is reflected into the level of exceptionality of the extreme circumstances for which 
the peak demand (season/month, day/time) is estimated. 

The demand for storage capacity is derived from the seasonal/monthly demand for 
natural gas and the flexibility of the natural gas supply. In more concrete terms, the 
potential contribution of the underground storage facilities in Loenhout towards seasonal 
balancing is estimated. 

The demand for security of supply in industry is derived from a market survey conducted 
among large-scale industrial natural gas users in Belgium. The demand for security of 
supply in the electricity sector is derived from the proportion of natural gas power 
stations that can also operate using another fuel. The data can be interpreted in the 
analysis of the market for firm and non-firm natural gas supplies and the market for and 
non-firm transmission capacity. However, the diagnosis scenario will test the natural gas 
system without calling upon interruptibility. Depending on the simulation results, the role 
of interruptibility will be assessed in Chapter 6. There is a risk of interruption due to the 
slightest incident both in the upstream supply and in Belgium itself.  

In addition, transit flows of natural gas are taken into account. Transit activities are 
usually planned in the long term and taken into account through current contracts. 
Unless there are other indications, it is assumed that the current capacity reservations 
for transit will be renewed over the period until 2014. 

3.2. Natural gas demand 

This part presents the forecasts for annual demand for L-gas and H-gas per sector 
until 2014 according to the diagnosis scenario. 

The forecasts of total domestic demand for natural gas until 201418 are obtained by 
adding up the sectorial forecasts and are summarised in Table III.1. 

                                                 
18 This concerns the final demand for natural gas. Depending on the deployment of the conversion facilities in 
Lillo and Loenhout to convert H-gas into L-gas by adding nitrogen, imports of the quantity of H-gas and L-gas 
may of course differ from the respective quantities on the demand side. This distinction is relevant in the 
following chapters.  
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Table III.1: Forecasts relating to the demand for natural gas on the domestic market 
until 2014  

household sector 
G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  2.24 2.45 2.50 2.54 2.59 2.63 2.68 2.72 2.77 2.82 2.86 2.91 
L-gas 2.29 2.47 2.51 2.54 2.58 2.62 2.65 2.69 2.73 2.77 2.81 2.85 

total 4.53 4.92 5.01 5.08 5.17 5.25 5.33 5.41 5.50 5.59 5.67 5.76 
TWh 48.41 52.66 53.53 54.40 55.28 56.17 57.07 57.97 58.88 59.80 60.73 61.67 

Index  100 101.6 103.3 105.0 106.7 108.4 110.1 111.8 113.6 115.3 117.1 
  average annual growth of 1.59% 

services sector 
G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  0.97 1.04 1.06 1.08 1.10 1.12 1.14 1.16 1.17 1.19 1.21 1.23 
L-gas 1.18 1.27 1.30 1.32 1.34 1.36 1.39 1.41 1.44 1.46 1.48 1.50 

total 2.15 2.31 2.36 2.40 2.44 2.48 2.53 2.57 2.61 2.65 2.69 2.73 
TWh 22.80 24.56 24.99 25.42 25.87 26.32 26.78 27.24 27.65 28.06 28.48 28.90 

index  100 101.7 103.5 105.3 107.1 109.0 110.9 112.6 114.2 115.9 117.7 
  average annual growth of 1.64% 

Industry 
G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  5.18 5.14 5.24 5.35 5.47 5.58 5.70 5.82 5.92 6.01 6.11 6.21 
L-gas 1.06 1.16 1.19 1.22 1.25 1.29 1.32 1.36 1.39 1.41 1.44 1.47 

total 6.24 6.30 6.43 6.57 6.72 6.87 7.02 7.18 7.31 7.42 7.55 7.68 
TWh 70.58 71.14 72.56 74.20 75.84 77.51 79.23 80.99 82.33 83.70 85.10 86.52 

index  100 102.0 104.3 106.6 109.0 111.4 113.8 115.7 117.7 119.6 121.6 
  average annual growth of 1.98% 

power production 
G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  3.28 4.26 4.58 4.83 5.73 5.88 6.08 6.33 6.61 6.90 7.21 7.51 
L-gas 0.32 0.33 0.32 0.34 0.40 0.36 0.35 0.35 0.36 0.37 0.38 0.40 

total 3.59 4.59 4.90 5.17 6.13 6.24 6.43 6.68 6.97 7.27 7.59 7.91 
TWh 41.20 52.90 56.50 59.58 70.64 72.08 74.30 77.12 80.53 84.03 87.71 91.35 

index  100 106.8 112.6 133.5 136.3 140.4 145.8 152.2 158.8 165.8 172.7 
  average annual growth of 5.61% 

 
domestic natural gas demand (sum) 
 
G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  11.67 12.89 13.38 13.80 14.89 15.21 15.60 16.03 16.47 16.92 17.39 17.86 
L-gas 4.85 5.23 5.32 5.42 5.57 5.63 5.71 5.81 5.92 6.01 6.11 6.22 

total 16.52 18.12 18.70 19.22 20.46 20.84 21.31 21.84 22.39 22.93 23.50 24.08 
TWh 182.99 201.26 207.58 213.6 227.63 232.08 237.38 243.32 249.39 255.59 262.02 268.44 

index  100 103.1 106.1 113.1 115.3 117.9 120.9 123.9 127.0 130.2 133.4 
  average annual growth of 2.92% 

On the basis of the diagnosis scenario and the model used, the demand for natural gas in 
Belgium is set to rise by an average of 2.92% a year during the period 2004-2014. 

In the H-gas market, demand for natural gas will rise from 12.89 G.m³(n) in 2004 to 
17.86 G.m³(n) in 2014, up 38.6%. In the L-gas market, demand for natural gas will rise 
from 5.23 G.m³(n) in 2004 to 6.22 G.m³(n) in 2014, up 18.9%. 

This growth may be explained primarily by the use of natural gas to generate electricity. 
Figure III.1 shows that the proportion of the domestic demand for natural gas accounted 
for by power production increases from 26.3% in 2004 to 34.0% in 2014, while the 
proportion accounted for by all other sectors is set to fall. The converging trend between 
the natural gas and electricity market has an impact on the plans made as regards the 
supply portfolio and transmission capacity. The fact that, for instance, security of 
electricity supplies is increasingly becoming a question of security of natural gas supplies 
will be taken into account when determining capacity demand in §3.3. 
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Figure III.1: Forecasts relating to the proportions of domestic natural gas consumption 
per sector 
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Figure III.2 indicates the proportions of the various branches of industry in the total 
industrial use of natural gas in 2014. The chemicals industry is the most natural gas-
intensive branch, with the highest industrial growth expectations. The proportion used by 
the chemicals industry in terms of the industrial consumption of natural gas amounts to 
45.4% (31.2% in energy + 14.2% as raw material) in 2014. 

Figure III.2: Breakdown of the demand for natural gas in industry into branches of 
industry in 2014 
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The forecasts as regards demand for 2014 at provincial level are given in Figure III.3. 
Forecasts of the geographical spread of the demand for natural gas are relevant for the 
discussion on the supply of natural gas and are particularly important to determine the 
transmission capacity required in the country. 

Figure III.3: Breakdown of demand for natural gas among the provinces in 2014 
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On the basis of the diagnosis scenario and the model used, the province of Antwerp 
accounts for 24.6% of the natural gas consumption in Belgium (large number of 
households connected, port industry with growing chemicals sector and additional 
electricity power stations). In 2014 the Brussels-Capital Region will account for 5.2% of 
Belgian natural gas consumption, the Walloon Region 29.2% and the Flemish Region 
65.6%. 

3.3. Transmission demand  

The deduction of the transmission capacity required for the transmission of natural gas is 
based on the determination of the ‘extreme’ peak flow and the method of synchronising 
individual peak demand within an economic sector and across the sectors. Both the 
determination of the extreme circumstances for which the natural gas flow rate is 
simulated and the synchronisation method are based on assumed standards as regards 
collective security of supply. 

The method of the simulation model may be summarised as follows and is applied 
differently in each sector. 

Hourly peak demand in thousands of normal cubic metres per hour (k.m³(n)/h) is 
determined under controlled extreme circumstances. The individual hourly peak demand 
is the minimum design capacity at the offtake point (‘design exit capacities’ - DEXC) and 
in principle corresponds to the individual offtake capacity subscribed. 

Of course, hourly peak demand from individual customers within the same sector and 
across the sectors does not necessarily occur at the same time. The minimum design 
capacity at the transmission network entry points (‘design entry capacities’ – DENC) are 
therefore not the sum of the DEXC but are far lower, depending on the spread over time 
of the individual peak demands in the country. For a given demand volume of natural 
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gas, the more asynchronous peak consumptions, the less transmission capacity is needed 
to meet domestic demand. Conversely, the more synchronous peak consumption, the 
more transmission capacity is needed19. The issue of synchronisation comes down to a 
probability analysis of situations which in any case have seldom if every occurred, which 
is difficult to control20. This is the core of the issue of security of supply. 

The values obtained here for DENC next are the criterion to test the appropriateness of 
the transmission network. Capacity at the entry points to the transmission network 
(which is not reserved for transit) must permit this flow rate, otherwise it forms a 
pressure point and must be reinforced in time (Chapter 6). 

The minimum capacity at the entry to the transmission network (DENC) is modelled on 
the CREG Pegasus model. These simulations can therefore be used to assess the capacity 
of the transmission network at the entry points in Chapter 5. The required capacity for 
natural gas transmission between the entry points (cf. DENC) and the offtake points (cf. 
DEXC) is simulated by the Simone network model of Fluxys SA/NV. This model can be 
used to identify pressure points within the transmission network given the DEXC and the 
DENC and the simulated supply portfolio. 

The risk that the DEXC may be insufficient per customer is a problem at individual level. 
The DEXC is determined through consultation between customer and network operator 
when the connection is established. However, the DENC is an obvious problem for 
security of supply and it is far more difficult to determine21.  

Taking into account the explanation per sectorial DENC, Table III.2 shows the cumulative 
DENC22. It is this DENC for the domestic market that needs to be guaranteed at the 
transmission network entry points In fact, this is the guarantee given of firm capacity. 

The supply criterion therefore means that entry capacity must be provided for the 
transmission network so that simultaneously: 

• families can heat normally up to the third day of temperatures of –11°C; 

• the services sector can heat until the third day of temperatures of –11°C;  

• the estimated maximum asynchronous peak consumption of industry is supplied; 

• the natural gas power stations can operate to maximum capacity; 

• and the transit contracts can be fulfilled at maximum capacity. 

More extreme circumstances than those applied with this criterion do not necessarily 
immediately cause problems, but they do require adjustments in behaviour. For 
households and the services sector, temperatures below -11°C first of all mean a fall in 
levels of comfort (drop in indoor temperatures and/or the number of rooms heated). For 
industry, this means first of all that if the supply flow rate is lower than demand, it will be 
necessary to switch to an alternative fuel wherever possible (§3.5). Technically speaking, 
the demand for natural gas for power production may not be higher than the DENC as 
defined above. 

                                                 
19 And the greater the surplus of transmission capacity during off-peak hours. 
20 To illustrate: the chance that the domestic peak daily demand for natural gas corresponds to the peak daily 
demand of industry, or the chance that peak daily demand in the iron and steel sector corresponds to the peak 
daily demand in the food sector is highly stochastic and there is currently virtually no knowledge of the extent 
of this chance, owing amongst other things to the lack of observations.  
21 The DEXC is simulated by the Pegasus model at provincial level and not per individual take off point on the 
transmission network. Pegasus therefore simulates the synchronised DEXC at provincial level. This DEXC is 
transposed into individual take off for the purposes of the Simone model. Given the limited relevance of the 
DEXC, attention is focused on the complex determination of the DENC. It should be repeated here that the 
DEXC is the capacity of each take off point and it is assumed that this is dimensioned for the customer’s 
individual peak consumption. 
22 The ultimate entry capacity is determined by the use of the natural gas transformers in Lillo and Loenhout. 
If both are used during the peak period, this means that the DENC for H-gas gas increases by 376 k.m³(n)/h 
and the DENC for L-gas decreases by 447 k.m³(n)/h. This issue is also covered in Chapter 5 when the surplus 
balance sheet is drawn up. 
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Table III.2: Forecasts of the DENC for domestic demand for natural gas until 2014 

household sector 
k.m³(n)/h 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  887 971 988 1006 1023 1041 1059 1078 1096 1115 1133 1153 
  average annual growth of 1.73% 
L- gas 905 978 992 1007 1021 1036 1051 1066 1081 1096 1111 1126 

  average annual growth of 1.42% 
services sector 
k.m³(n)/h 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  383 413 420 427 434 442 450 457 464 471 478 485 
  average annual growth of 1.62% 
L-gas 468 504 513 522 531 540 549 559 567 576 584 593 

  average annual growth of 1.64% 
industry 
k.m³(n)/h 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H- gas  635 631 643 657 670 684 699 714 725 737 748 760 
  average annual growth of 1.88% 
L- gas 229 243 249 256 263 271 278 285 291 297 304 310 

  average annual growth of 2.47% 
power production 
k.m³(n)/h 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H- gas  1012 1195 1318 1362 1384 1539 1599 1660 1675 1687 1700 1700 
  average annual growth of 3.59% 
L- gas 105 105 105 105 105 105 105 105 105 105 105 105 

  average annual growth of 0% 
 
domestic demand for entry capacity 
 
k.m³(n)/h 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
H-gas  2917 3210 3369 3452 3511 3706 3807 3909 3959 4010 4059 4098 
  average annual growth of 2.47% 
L-gas 1707 1830 1859 1890 1920 1952 1983 2015 2044 2074 2104 2134 

  average annual growth of 1.15% 

On the basis of the diagnosis scenario and the model used, the DENC for the Belgian  
H-gas market is set to rise from 3,210 k.m³(n)/h in 2004 to 4,098 k.m³(n)/h in 2014, 
representing an average annual growth of 2.47%. For the Belgian L-gas market, the 
simulation points to growth in DENC of 1,830 k.m³(n)/h in 2004 to 2,134 k.m³(n)/h 
in 2014, representing  average annual growth of 1.15%. 

Figure III.4 gives a breakdown of the entry capacity requirements for H-gas across the 
sectors in 2014.  

In 2014, 43.0% of the usable entry capacity for H-gas for the domestic market will be 
needed to supply public distribution, and 65.5% of this will be intended for households.  

In 2014, 57.0% of the usable entry capacity for H-gas for the domestic market will be 
needed to supply direct customers connected to the transmission network, and 72.7% of 
this will be intended for power production. 

Figure III.5 gives a breakdown of the requirements in terms of flow rate capacity for  
L-gas across the sectors in 2014.  

In 2014, 83.2% of the usable entry capacity for L-gas for the domestic market will be 
needed to supply public distribution and 63.4% of this will be intended for households.  

In 2014, 16.8% of the useable entry capacity for L-gas for the domestic market will be 
needed to supply direct customers connected to the transmission network and 27.0% of 
this will be intended for power production. 
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Figure III.4: Breakdown across the sectors of the requirements in terms of H-gas 
transmission capacity at the entry points of the transmission network in 2014 
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3.4. Demand for natural gas storage 

Seasonal balancing requires that the supply of natural gas follows the cyclical course of 
demand for natural gas. The seasonal cyclical course is determined above all by the 
natural gas consumption of households and the services sector, which is used largely for 
heating. Industry and the electricity sector account for only a slight proportion of the 
cyclical course. 
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For physical seasonal balancing, the system relies first and foremost on the contractual 
flexibility of entries at the border and on the underground storage facility in Loenhout: 
injection 250 k.m³(n)/h (+100 k.m³(n)/h from 2007-2008), storage volume of 
600 M.m³(n) (20 M.m³(n) of which is set aside as an operational reserve) and a emission 
capacity of 500 k.m³(n)/h (+75 k.m³(n)/h from 2007-2008). 

Attention is now focusing on the potential contribution of the Loenhout storage facility 
towards balancing seasonal demand. 

The analysis focuses on seasonal demand from the public distribution sector which is 
responsible for the cyclical course. The fact that industry and power production linked to 
the transmission network are not included does not alter the issue, as they do not 
contribute towards the amplitude of the course. In this respect, it may be said that the 
relative importance of seasonal balancing lessens as more natural gas is used by industry 
and to generate electricity. The volume of seasonal balancing remains more or less 
unchanged. 

Figure III.6 shows the simulated seasonal profiles for 2013-2014 under normal weather 
conditions. Under normal weather conditions, the underground storage facility in 
Loenhout will be able to deal with 48% of the seasonal balancing in 2013-2014. 
However, as a criterion for security of supply, seasonal profiles are simulated that 
correspond to an extremely cold winter such as that of 1962-1963. This method is 
applied to the forecasts relating to the demand for natural gas in 2014. The result is 
given in Figure III.7. 

Figure III.6: Seasonal balancing of public distribution via Loenhout in the event of a 
normal winter in 2013-2014 
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Figure III.7: Seasonal balancing for public distribution via Loenhout in the event of an 
extremely cold winter in 2013-2014 (*) 
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(*) the demand from public distribution in January 2013 = 1,039 and not 103; in January 2014= 1,057 and not 
105 but the curve is correct. 

The simulation indicates that Loenhout has the potential to cope with 39% of the 
seasonal balancing in 2013-2014 in the event of an extreme winter23. The remaining 
61% will have to be covered by entry flexibility in respect of a constant supply over the 
entire year. 

The existing long-term contracts in Europe have a typical flexibility of 10% (110% in the 
winter, 90% in the summer). As the proportion of the existing long-term contracts falls, 
more flexibility may be expected from the natural gas supply. Both the proportion of 
short-term contracts that are geared more closely to the demand profiles and new, less 
rigid long-term contracts will be concluded. This may or may not be achieved through 
storage facilities aboard or via swaps with natural gas that in transit through Belgium. In 
this respect, the more liquid the spot market at the Zeebrugge hub, the smaller the 
balancing risk. In §6.4, this issue of which investments could promote liquidity at the hub 
will be considered from an investment standpoint.  

The observation that Loenhout alone is not in a position to guarantee complete seasonal 
balancing and therefore greater flexibility is required of the natural gas supply is in itself 
not a question of the security of natural gas supplies, but a commercial fact. Moreover, 
flexibility of supply goes hand in hand with the opening of the natural gas market and the 
growing competition. 

                                                 
23 If there is a normal winter in 2004-2005, 56% of the seasonal balancing can be dealt with and should this 
prove to be an extremely cold winter, 48% can be dealt with. The percentages fall gradually during the period 
covered by the plan as the public distribution customers’ natural gas consumption rises and as more natural gas 
is used for heating purposes. 
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3.5. Demand for security of supply 

This section looks at the extent to which industrial natural gas consumers and electricity 
generators can fall back on an alternative (for instance an alternative fuel) if no natural 
gas is supplied for a relatively short period of time, without this adversely affecting their 
production. This conditional analysis of demand is more relevant for a planning analysis 
than a WTP demand analysis (‘willingness to pay’)24. 

In other words, to what extent are natural gas customers able to withstand a temporary 
interruption in natural gas supplies without this adversely affecting their activities, but 
which may involve additional costs. This is an indicator for the dependence on natural 
gas of natural gas customers.  

The industry and the power sectors are characterised by the occurrence of multi-fuel 
equipment. Some of these large-scale natural gas customers can switch relatively easily 
to a fuel other than natural gas for a specific period.  

A. INDUSTRIAL NATURAL GAS CUSTOMERS 

On the basis of a market study, the extent to which industrial natural gas customers are 
dependent upon natural gas is assessed. The extent to which they can fall back on multi-
fuel equipment or a stock of the end product is calculated. This means that natural gas 
customers can cope with a temporary interruption relatively easily, be this at an 
additional cost or not.  

The study indicates that 32% of industrial large-scale customers have multi-fuel 
equipment, which means that they can switch relatively easily from natural gas to 
another fuel, usually fuel oil. This extra investment is usually only undertaken with a view 
to price arbitrage and not directly to cover interruptions in the supply of natural gas. This 
applies in 56% of cases. The period during which an alternative energy source can be 
used is usually determined by the size of the oil tank and its supply, and varies between 
24 hours and four days. 

In terms of natural gas volume, this means that 35% of the industrial demand for natural 
gas supplied via the transmission network can deal with an interruption in the supply of 
natural gas (this corresponds to 30% of the total industrial demand for natural gas). 

This is an important factor for incident management. At times of crisis, for instance, 30% 
of the industrial demand for natural gas can be used for households. Taking into account 
industries that are able to reduce the flow rate of their natural gas consumption 
temporarily, the potential is even higher. 

These estimates are to a great extent determined by the composition of the industrial 
demand for natural gas at the time of the interruption. 

B. POWER PRODUCERS 

Power producers who have a differentiated production facilities are flexible as regards the 
choice of the type of fuel used. This flexibility is actively managed for the purpose of 
price arbitrage25. 

                                                 
24 For instance, it would not be very sensible, on the basis of the apparent readiness to pay for security of 
supply, to dimension the transmission network. A long period without interruptions causes security of supply to 
be undervalued while recent blackouts could lead to security of supply being overvalued. This market 
imperfection therefore calls for standardised criteria for the development of the transmission network. This 
applies for transmission network planning, but must not apply for the natural gas market, where security can 
be freely negotiated. Indirectly, of course, free negotiation is limited to the available transmission capacity.  
25 The fact that the use of natural gas to generate electricity remains relatively limited despite heavy 
investments in natural gas turbines, in 2001 and 2002, for instance, is shown by this price arbitrage. 
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This flexibility in the production park and its use as ‘virtual natural gas storage’ explains 
the previous agreement between Electrabel and the former Distrigas that the supply of 
natural gas ‘only’ had to be assured up to 318 k.m³(n)/h. This flexibility was an asset in 
the portfolio management of the former Distrigas, and meant that when freezing 
temperatures occurred, the supplies to power stations could be cut back and used for 
households instead.  

This flexibility still exists, but it is declining as power production is becoming increasingly 
dependent upon natural gas and environmental regulations are imposing more stringent 
requirements on the use of more carbonaceous sources of energy, even for short 
periods26. 

If the multi-fuel power stations running on natural gas - which, according to the 
diagnosis scenario, use natural gas at peak times - were to switch to the alternative fuel, 
then 30% of the demand for natural gas for power production could be made available 
for alternative uses, without power production having to be cut. This is a maximum 
estimate as it involves all the multi-fuel power stations switching from natural gas to 
another fuel. 

C. VIRTUAL NATURAL GAS STORAGE 

It may be estimated that if industry and power production switch to an alternative fuel, a 
given quantity of natural gas can be released for other purposes, without this threatening 
industrial production or power production. 

If the switch takes place when the consumption of natural gas for industry and power 
production is at the maximum level according to the diagnosis scenario, then technically 
speaking there is a cut back potential in the natural gas inland flow rate by 20%. This 
percentage alters depending on the consumption of natural gas by industry and for 
power production at the time of the flow rate shortage. 

The diagnosis scenario is based on the working hypothesis that firm capacity at the entry 
points must be provided for full peak consumption. The aim is, first of all, to assess the 
ability of the Belgian transmission network to cope without having to cut demand for 
natural gas at peak times. Depending on the results of the simulation, the importance of 
non-firm capacity as an alternative for investment will be assessed in Chapter 6 with a 
view to drawing up the investment plan. 

3.6. Demand for transit 

The diagnosis scenario aims to ensure security of supply on the Belgian natural gas 
market, while continuing to honour contracted transit flows. Without prejudice to the 
possibility of an increase in the demand for transit, the diagnosis scenario is confined to 
checking the compatibility between transit undertakings and national requirements. 

The diagnosis scenario will therefore only take account of the transmission capacity 
currently earmarked for transit until 2014 and the hypothesis that capacity reservations 
that expire will be renewed. 

This means that any additional demand for transmission capacity for natural gas transit 
in the period from 2004 to 2014 will ultimately lead to a shortage of transmission 
capacity and in principle make additional investment necessary. 

This two-pronged approach for one interconnected transmission network (transmission 
capacity for transit is determined by undertakings entered into by transit shippers and 

                                                 
26 As ‘insurance' for the security of supply of both natural gas and electricity, multi-fuel plants must continue 
to be able to switch to fuel oil or coal for a limited period.  
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transmission capacity for domestic supplies is determined by the anticipated flow rate 
demand and supply criteria) has significant consequences for both security of supply and 
for the allocation of transmission capacity for transit. Any sensitive change in the 
portfolio of transit contracts compared with the diagnosis scenario will require a review of 
the investment plan. 

To enable the CREG to judge whether an early review of the indicative plan is necessary, 
the transmission network operator has been asked to inform the CREG every six months 
of the trend in reservations of ‘exits’ at the Belgian border. 

The CREG’s intention in adopting this approach is not in any way to curb or delay the 
development of transit activities. On the contrary, the CREG aims to guarantee that the 
available capacity for both transit and domestic transmission is provided. Chapter 6 will 
return to this and consider the reinforcement of the transmission network on the basis of 
the demand for transit as it stands at present. 

A. TRANSIT ON THE BASIS OF CURRENT CONTRACTS 

In accordance with this method, we begin by estimating the transit flows and the transit 
capacity subscribed on the basis of the current contracts until 2014. 

On the basis of the current contracts alone, the volume of natural gas transiting through 
Belgium is set to increase from 29 G.m³(n) a year to 32 G.m³(n). Figure III.8 gives a 
breakdown of the transit volume in 2014 according to the various routes. France 
accounts for 72.7% of the transit flows, one third of which consists of L-gas from the 
Netherlands. The United Kingdom accounts for 18.2%, 6.1% is destined for Germany and 
3% for Luxembourg. There is every expectation that the United Kingdom will become 
more dependent on transit through Belgium as soon as it becomes a net importer of 
natural gas from the winter of 2005-2006. 

Figure III.8: Estimated transit flows in 2014 on the basis of current contracts 
(in G.m³(n)) 
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Source: CREG estimates; ZPT: Zeepipe terminal entry point, SGRV: ’s Gravenvoeren entry point; N: Norway  

An estimate of the subscribed capacity for transit during the period from 2004 to 2014 is 
given in Table III.3. In Chapter 5, the available entry capacity is reduced with this 
booked transit capacity to calculate the available capacity for the Belgian market.  
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Table III.3: Estimates of the entry capacity for transit until 2014, as currently subscribed 

k.m³(n)/h ZPT IUK Zelzate 
GTS(*) 

Zelzate 
Zebra(*) 

Eynatten 
TENP 

Eynatten 
WEDAL 

SGRV Blaregnies 
Segeo(*) 

Quévy 
TROLL(*) 

Poppel 
(**) 

 
MTSR 
’04-‘14 
 

 
1,400(1) 

 
2,370 

 
50 
(2) 

 
50 

 
415 

 
423 

 
893 

 
248 

 
250 

 
1,750 

Source: CREG estimates; (*) conditional entry capacity, (**) L-gas; ZPT: Zeepipe terminal entry point, 
IUK: Interconnector terminal in Zeebrugge, SGRV: ’s Gravenvoeren entry point; (1) until 2008: 
1,610 k.m³(n)/h, (2) in 2004: 90 k.m³(n)/h. 

An estimate of the subscribed exit capacity for transit over the period from 2004 to 2014 
is given in Table III.4. The exit capacity subscribed for transit may be considered as 
conditional entry capacity for domestic transmission. However, owing to security of 
supply this is not included in the diagnosis scenario (§5.3). 

Table III.4: Estimates of exit capacity for transit until 2014, as currently subscribed 

k.m³(n)/h IUK(*) Zelzate 
GTS 

Zelzate 
Zebra 

Eynatten 
TENP 

Eynatten 
WEDAL 

Bras Petange Blaregnies 
Segeo 

Quévy 
TROLL 

Blaregnies 
(**) 

 
MTSR 
’04-‘14 
 

 
2,370 

 
247 
(1) 

 
551 

 
491 

 
500 

 
120 

 
60 

 
713 

 
1,610 
(2) 

 
1,750 

Source: CREG estimates; (*) which may or may not be conditional entry capacity, (**) L-gas; 
IUK: Interconnector terminal in Zeebrugge; (1) in 2004: 292 k.m³(n)/h, (2) to 2008: 1,820 k.m³(n)/h. 

B. FORECASTS FOR TRANSIT 

Market signs indicate that transit through Belgium will continue to grow. If this transit 
really does take place, then the transmission network will have to be reinforced 
specifically on the basis of applications. Given the existing synergy between transit and 
domestic transmission, such extensions have a positive impact on security of supply for 
Belgium27. 

The discussion below is based on consultations with (potential) transit shippers for 
Belgium organised by CREG in the second half of 2003. 

Crucial to the transit issue is the fact that domestic natural gas production in Great 
Britain is falling and from the winter of 2005-2006 this country will become a net 
importer. In 2007 it is expected that the country will consume 110 G.m³(n) of natural 
gas and produce only around 90 G.m³(n) itself. In 2012 the country will be importing 
two-thirds of its consumption. However, it is far from certain that Belgium will become an 
important transit country for Great Britain within the foreseeable future as 
(i) Great Britain will first of all import Norwegian and not Russian natural gas and 
(ii) additional supply routes are being laid which compete heavily with the 
Interconnector. These include first and foremost the pipeline that is to carry natural gas 
from the Ormen Lange gas field in the northern part of the North Sea (20 G.m³(n)/year) 
and the laying of the BBL pipeline between Balgzand in the Netherlands and Bacton in 
Britain (20 G.m³(n)/year). 

The capacity of the Interconnector flowing towards Great Britain is to be increased from 
8.5 G.m³(n) a year to 16.5 G.m³(n) a year as of December 2005 and to 23.5 G.m³(n) a 
year from December 2006. The capacity of the Interconnector can be increased to a 
maximum of 25 G.m³(n) a year flowing towards Great Britain. All the indications are that 
the current capacity of the Interconnector in the direction of Belgium will remain at 
20 G.m³(n)/year. Given these investment initiatives aimed at supplying the British 

                                                 
27 The more extensive the transmission network and the more natural gas flows - even if these are due to 
transit requirements - the greater the guarantee of security of supply in Belgium. Transit shippers can 'leave 
their natural gas' in Belgium and offer it for sale at the Zeebrugge hub, for instance, in the event of an incident 
or a shortage. Commercial swaps between the foreign and Belgian markets can be extended. 
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market – which points to supplies from the east in addition to Norwegian natural gas - 
the current capacity of the vTn pipeline (‘only’ 8 G.m³(n) at present) will need to be 
increased considerably.  

The use of the vTn pipeline towards Germany will decline. There are signs on the market 
that the capacity of the vTn pipeline in the direction of Zeebrugge will have to be 
increase to a potential 13 G.m³(n) a year in 2014. 

There are also signs that additional natural gas flows may be expected via Zelzate from 
the junction in the northern Netherlands (Emden/Oude Statenzijl), where Russian and 
Norwegian gas enter. 

The natural gas market in the Grand Duchy of Luxembourg is supplied through Belgium 
via the Bras and Pétange exit points. Luxembourg also imports natural gas from 
Germany and France. The growth forecasts for the Luxembourg natural gas market are 
1.4% until 2008 and thereafter 1.1% a year. It seems probable that more natural gas 
will be supplied to the Luxembourg market from the east.  

The extension of the LNG terminal from 5 G.m³(n) to 8-9 G.m³(n) and the possible fall in 
the volume of LNG destined for the Belgian market from 4.5 G.m³(n)/j to 2.5 G.m³(n) 
from September 2006 should therefore result in additional demand for transmission 
capacity for transit through Belgium. With this in mind, it may prove necessary to 
reinforce the Troll pipeline to Quévy, depending on the actual commitments of transit 
shippers. The investment plan put forward by the CREG in §6.4 will take this into 
account. 

3.7. Phase out of nuclear energy 

Although the decommissioning of the seven nuclear power plants imposed by the law on 
the gradual phase out of nuclear energy is set to begin after the period covered by this 
indicative plan, it nevertheless seems advisable to take an initial look here at the possible 
scope of this option for the natural gas system. 

This initial estimate aims above all to assess the maximum impact of the phase out of 
nuclear energy on the demand for natural gas and the demand for transmission capacity 
for natural gas. Bearing in mind environmental requirements and current technology, this 
means that the power production using nuclear power will be switched to natural gas 
after maximum use has been made of renewable energy sources and demand has been 
adjusted by means of RUE measures and demand-side management. 

The assumption is that the loss of domestic electricity generation will not be made up by 
imports. After all, higher electricity imports mean i) additional interconnections in the 
first place with the French high-voltage network, ii) dependence on other countries for 
electricity supplies and iii) probable imports of electricity produced in nuclear power 
plants. 

Attention is being focused firstly on the effects of the withdrawal as regards the burden 
placed on the Belgian natural gas transmission network and the investments needed in 
natural gas pipelines in a scenario of a maximum switch to natural gas power plants. 

‘Scenario B1’ of the Indicative Programme, which constitutes the reference in this 
indicative plan for the modelling of the electricity sector (§3.2), puts forward the 
following trends for the period from 2002 to 2011, which are important, amongst other 
things, for assessing the phase out of nuclear energy: 

a. the power production using coal will decline gradually from 13.6% in 2002 to 
7.2% in 2011. In 2002, 11 power plants on six sites with a capacity of 1,983 MWe 
operated on coal generating 11.7 TWh of electricity. In 2011, there will be five 
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power plants on three sites with a capacity of 1,227 MWe on coal generating 
7.3 TWh of electricity or 7.2% of the electricity generated in Belgium; 

b. the share of the various sources of energy and of imports in electricity supplies is 
as follows in 2011 (figures for 2002 between brackets): nuclear energy 42.5% 
(50.4%), natural gas 41.6% (29.0%), coal 7.16% (13.61%), imports 4.85% 
(5.7%), renewable energy 3.3% (0.66%), fuel oil 0.6% (0.7%). 

These trends indicate that according to this scenario of the Indicative Programme, which 
calculates the ‘ordinary' growth in the demand for electricity, the amount of electricity 
generated using coal will gradually decline and in 2011 a substantial amount will already 
be generated using natural gas and there will be a striking growth in the use of 
renewable energy. Consequently, all new power plants are exclusively natural gas power 
plants or power plants operating with renewable energy. This means that both natural 
gas and renewable energy will be increasingly used to absorb the ‘ordinary’ growth in the 
demand for electricity and to offset the planned decommissioning of power plants. 
Consequently, there is relatively less potential available for the switching of nuclear 
energy, which hampers a switchover.  

Some of the effects of the planned decommissioning of the nuclear power plants on the 
natural gas system are estimated below. It is assumed that 9.7% of the power 
production shortfall can be supplied by renewable energy sources (5.4% wind energy; 
3.5% biomass; 0.5% solar energy and 0.3% hydro power) (based on AMPERE 
Commission 2000). However, back-up power plants operating on natural gas are 
presumed for the power production using wind energy and solar energy. This means that 
96.2% of the electricity generated by nuclear power plants will be covered by CCGT 
natural gas power plants with a maximum output of 60%.  

Table III.5 gives an estimate of the demand for natural gas and the peak flow of natural 
gas with a phased switchover from nuclear power plants to CCGT in the period from 2015 
to 2025. 

Table III.5: Switching power production from nuclear power to natural gas 

 nuclear power plants switch to CCGT (*) 
 

nuclear power 
plant 

 
closing date 

 
capacity 

MWe 

 
electricity generation 

GWh 

annual natural 
gas 

consumption 
(**) 

M.m³(n)/j 

peak flow 
natural gas 
k.m³(n)/h 

Doel 1 12/02/2015 392.5 2,980 346 48 
Tihange 1 01/10/2015 962 7,304 847 118 

Doel 2 (**) 01/12/2015 434.5 3,299 383 53 
Doel 3 01/10/2022 1,006 7,639 885 124 

Tihange 2 01/02/2023 985 7,479 867 121 
Doel 4 01/07/2025 985 7,479 867 121 

Tihange 3 01/09/2025 1,015 7,707 893 125 
Total  5,780 43,888 5,088 710 

(*) annually, 90.3% of the electricity generated using nuclear power is covered by natural gas. Bearing in mind 
the back-up, a peak flow must be provided for the use of CCGT power plants amounting to 96.2% at peak 
times. (**) account is taken of a forecast increase in capacity of 42 MWe in 2005.  
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Figure III.9 gives the development of the additional annual demand for natural gas and 
the necessary transmission capacity in the event of a switchover to CCGT power plants 

Figure III.9: Additional demand for natural gas and transmission capacity in the event of 
a switchover from nuclear power plants to natural gas power plants (*) 
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(*) while Table III.5 gives the consumption figures for a complete year, the annual consumption figures in this 
table are pro rata temporis bearing in mind the closing date. 

The following findings may be deduced: 

a. in proportion to the estimated use of natural gas (H-gas) for the power production 
in 2014 amounting to 7,510 M.m³(n)/j (§3.2), replacing Doel 1, Tihange 1 and 
Doel 2 (1,789 MWe) by CCGT power plants involves additional consumption that 
corresponds to 21% of consumption in 2014. This consumption then increases to 
23.8% in 2022 and to 67.7% in 2026. Domestic natural gas consumption  
(H-gas) in 2014 is estimated at 17,860 M.m³(n). The total increase in the volume 
of demand for natural gas of 5,088 M.m³(n) in 2026 is considerable but will not 
cause disruption in the natural gas system, partly because the withdrawal is to be 
carried out in phases; 

b. in proportion to the estimated transmission capacity to supply the natural gas 
power plants (H-gas) in 2014 with a volume of 1,700 k.m³(n)/h (§3.3), the 
switchover from three nuclear power plants in 2015 means additional 
transmission capacity requirements of 219 k.m³(n)/h, which corresponds to 
12.9% of the transmission capacity required in 2014. Demand for transmission 
capacity will then remain stable until 2022 before rising to 710 k.m³(n)/h in 2025. 
This additional transmission capacity can be compared to the capacity of the 
Zomergem-Lillo supply axis to supply Antwerp and Loenhout. Here again, 
substantial investment is necessary in Belgium (and upstream), and this is 
manageable provided that plans are made in time. 

The phase out of nuclear energy and the replacement of it by CCGT power plants is 
technically feasible in Belgium as regards both natural gas imports and the investment 
needed in transmission capacity to supply the power plants with natural gas. Depending 
on the location of the new natural gas power plants, however, considerable investment 
will be necessary in transmission infrastructure, both in Belgium and upstream. 

As the effects of the phase out of nuclear energy will not cause a shock in the natural gas 
system until 2021 - this concerns investment needed to supply four CCGT power stations 
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- the security of supply guarantee does not require this policy choice to be taken 
explicitly into account in the investment plan in this indicative plan. The three-yearly 
update of the indicative plan guarantees sufficient flexibility to take accelerated 
decommissioning in account It is conceivable, for example, that if an essential 
maintenance investment no longer seems cost-effective a few years before the planned 
decommissioning, the power plant operator may decide to close it early.  

In addition, the CREG has not yet included the phase out of nuclear energy in this 
indicative plan until 2014 because the switching to natural gas raises a number of 
questions which are disquieting for the energy economy and in terms of security of 
supply. 

a. Loss of risk spread among various sources of energy: a less differentiated 
production park for the power production means greater risks as regards 
electricity supplies.  

The switching to natural gas leads to a disquieting level of dependence on natural 
gas for the power production, which means that incidents in the natural gas 
supply chain could cause a domino effect and result in a total crisis in the energy 
economy. 

Given the current popularity of natural gas, which implies that the share of natural 
gas in the energy balance sheet already rises from 23% in 2000 to 33% in 2010 
and is set to increase to 39% in 2020, a switching from nuclear power plants to 
natural gas implies that over 50% of the Belgian energy economy will be 
dependent upon natural gas.  

b. Loss of risk spread over supply routes: increased energy dependence on a limited 
number of natural gas producers. Given the current outlook, this means above all 
dependency on relatively distant Siberian natural gas that is extracted and 
transmitted under circumstances that are relatively sensitive to interruptions. 

Both natural gas customers and electricity consumers are therefore largely 
dependent upon one primary supply chain that begins in the natural gas fields of 
Russia.  

European dependence on natural gas from outside the European is set to increase 
to 80% in 2030 (§4.2). 

This one-sided dependence for which in all likelihood it will no longer be possible 
to adopt an ‘n-1’ principle for incident management, leads to a new geopolitical 
balancing exercise. Belgium is obliged to fall in with the vision and strategy of the 
EU here.  

c. CO2 emissions due to the switching to natural gas: the switching to natural gas 
causes higher emissions of greenhouse gases. In 2016, this switchover means 
additional CO2 emissions of 3.6 million tonnes a year, rising to 11.7 million tonnes 
in 2026, which represents 10.9% of the CO2 emissions from energy consumption 
in Belgium in 1990.  

d. Rising energy prices: the sharp rise in the demand for natural gas in Belgium will 
in itself be insufficient to have any major impact on the market price of natural 
gas but there is a risk that a general trend towards increased demand for natural 
gas in Europe (and in the world) will lead to higher natural gas prices (§4.2). 

e. Exhaustion of natural gas reserves: in view of the exhaustion of natural gas 
reserves (60 years’ supply remains, §4.2), the question must be asked in terms of 
the energy economy whether it is advisable to use natural gas as a replacement 
for nuclear energy to generate electricity, to the detriment, for instance, of 
natural gas used to heat homes or natural gas as a raw material for the chemicals 
industry. 
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An appraisal of the switch from nuclear energy to natural gas for the generation of 
electricity, within the limits of the objective set out in the indicative plans for natural gas, 
leads to two main conclusions. 

a. The technical aspects related to this switching seem to be manageable or at any 
rate will not lead directly to disruption in the natural gas system, at least if plans 
are made in time.  

b. The resultant dependence on natural gas of both natural gas customers and 
electricity consumers and the high degree of dependence on a single natural gas 
supply chain that begins in the natural gas fields of Russia gives cause for concern 
as regards the Belgian energy economy which, as a result of this choice, will be 
over 50% dependent on natural gas, 80% of which will be produced outside the 
EU by 2030. 

Of course, these considerations apply to every scenario in which natural gas ultimately 
becomes an increasingly important factor in the Belgian energy balance sheet. A phase 
out of nuclear energy accelerates and increases the trend towards a higher degree of 
dependence. 
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4. Supplying natural gas 

This chapter looks at the sources of supply of natural gas for the Belgian market. Both 
the supply of natural gas to meet annual demand and the supply of natural gas to cover 
extreme peak flow rates are considered.  

The sources of natural gas are explained and the various qualities of natural gas are 
considered. We then return to the simulated diagnosis scenario and natural gas balance 
sheets are drawn up in which account is taken of the demand forecasts set out in 
Chapter 3. The course of the current long-term contracts for the Belgian market is taken 
into account here. We begin by drawing up the natural gas balance sheet to guarantee 
an annual balance until 2014. Next the balance sheet to cover extreme peak-time flow 
rates is drawn up. The availability of domestic facilities ensuring flexibility is also taken 
into account as regards the cover for peak demand. From the point of view of planning, 
the natural gas balance sheet for the extreme peak flow is the most important element, 
and this will be used in Chapter 5.  

This chapter is confined to a discussion of the portfolio of natural gas sources. The 
simulation of the accompanying portfolio of supply routes is dealt with in Chapter 5. This 
is because of the method used whereby the supply routes are not only simulated on the 
basis of the natural gas balance sheet, but are also dependent on the available capacity 
at the various entry points.  

4.1. Natural gas qualities  

This section looks at the differences in the quality of natural gas that influence the supply 
procedures. In addition to L-gas and H-gas, quality differences within the H-gas category 
will also be considered. 

A. L-GAS  

In the introduction to this plan (§1.2.A), attention was drawn to the two natural gas 
systems in Belgium, each of which has its own specific demand, supply and 
infrastructure. As was said in the introduction, this indicative plan in fact consists of an 
indicative plan for L-gas and one for H-gas.  

This section will look at the differences in the supply structure for both qualities of 
natural gas28. Unlike H-gas (nominal upper calorific value of 11.630 kWh/m³(n)), L-gas 
(nominal upper calorific value of 9.769 kWh/m³(n)) is characterised by a monolithic 
supply chain.  

The Netherlands dominate the L-gas production sector in Europe. This country produces 
over 80% of the L-gas used in Europe annually, controls 77% of the known European 
reserves and exports approximately 21 G.m³(n)/year. The only other country that 
produces L-gas for the European market is Germany, but the German reserves and 
production are far smaller than those of the Netherlands and Germany does not export 
any L-gas. 

The European L-gas market is characterised by: 

- a network that is physically separate from the far large network for H-gas; 

                                                 
28 Chapters 5 and 6 will look specifically at the transmission network and the investment issue for both 
natural gas qualities. However, the issue of competition, particularly the possibility of a competitive system in 
the L-gas market, is only covered to the extent that this is relevant for the discussion of supply. For a specific 
analysis of the problem, please refer to the study conducted by the CREG (CREG 2004).  
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- market penetration that is limited to the Netherlands, Belgium, France and 
Germany; 

- one dominate producer (NAM – Nederlandse Aardolie Maatschappij - which 
supplies the Nederlandse Gasunie Trade & Supply); and  

- limited trade between supply companies. 

The L-gas market is dominated on the supply side by natural gas from the extensive 
Slochterenveld (proven reserves of 1,074 G.m3(n), see §4.2) in Groningen, although  
L-gas is also extracted in Germany and from a few smaller Dutch fields as well as being 
produced artificially by means of quality conversion using H-gas. Production in Groningen 
is controlled by the NAM, a 50-50 joint venture between Shell and Exxon, in accordance 
with the rules of the Dutch government’s Kleine Veldenbeleid or small fields policy 
(www.ez.nl). 

Belgium is the transit country for L-gas from the Netherlands to France via the so-called 
Dorsales (pipelines from Poppel to Blaregnies) with an estimated annual volume of 
6.7 G.m³(n) in 2004, rising to 7.7 G.m³(n) in 2014 (§3.6). 

Table IV.1: Production and consumption in the European L-gas market in 2002 

G.m³(n)/year Production Consumption Import 
Netherlands (*) 41 19 -21 
Germany (*) 10 19 9 
France 0 6 6 
Belgium 0 6 6 

(*) estimates 

Distrigas had a de facto monopoly on the sale of L-gas to Belgian consumers but now has 
to compete with other supply company such as Gaz de France. Sales of L-gas in Belgium 
by Gaz de France Négoce in 2003 are estimated at 2 TWh. 

As regards security of supply, L-gas has a number of assets: i) nearby natural gas 
producer, the Netherlands and ii) flexibility in supply. Given the short distance to the 
source, the Netherlands are able to guarantee more flexibility of supply, at least as 
regards seasonal flexibility (§3.4) and there is no need to store L-gas in Belgium29. 

B. INTEROPERABILITY OF H-GAS QUALITIES 

In addition to a separate market for L-gas and H-gas, there are differences in natural gas 
quality within the H-gas market depending on the production fields and the requirements 
of the various network operators. 

Consequently, H-gas on the transit route between Bacton in Britain and the German 
TENP and WEDAL pipeline in Eynatten is not necessarily interchangeable with the H-gas 
elsewhere on the Belgian transmission network. This ‘Interconnector-vTn’ gas is the gas 
quality traded at the Zeebrugge hub. There are no quality problems involved in using 
natural gas from the vTn pipeline for the Belgian H-gas market, but conversely, natural 
gas from the transmission network used for the domestic market cannot be injected into 
the vTn pipeline just like that. 

Interconnector-vTn gas complies with the British Wobbe (W ≤ 15 kWh/m³(n)) and the 
German upper calorific limit (Hs ≤ 11.628 kWh/m³(n)). This leads, for instance, to a 
situation in which at present LNG cannot be physically traded at the Zeebrugge hub just 
like that because Algerian LNG is too high in calories. Of course, this restriction limits the 
liquidity of the hub. To make the extension of the LNG terminal feasible, LNG needs to be 
compatible with the Interconnector-vTn gas. If the Zeebrugge hub is to be able to 
expand further and its liquidity – and therefore its security of supply – is to be increased, 
                                                 
29 Belgium should have plants for converting H-gas gas into L-gas (≅ H-gas gas + nitrogen) to guarantee a 
peak flow of L-gas (see §5.4). However, this need is linked more to the ceiling on entry capacity at Poppel and 
Zandvliet (and upstream) than to a lack of L-gas for peak periods. 
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an international solution needs to be sought to the problem of the interchangeability of 
H-gas. The CREG is actively following up the activities of EASEE-gas, the institution which 
– urged on by the European Commission – has been set up by the market players 
primarily to promote interoperability30. A blending plant may provide a solution as a 
transitional measure. 

The interoperability of natural gas qualities is broader than the criteria relating to Wobbe 
and calorific value. For instance, odorisation requirements can hamper the compatibility 
of natural gas flows. As the natural gas on the transmission network in France is 
odorised, no natural gas can be imported from France via Blaregnies-Quévy even though 
there is a potential physical entry capacity of 400 k.m³(n)/h (§6.4). 

4.2. Sources of supply 

This section explains a number of supply indicators at world, European and Belgian level 
used to guide the appraisal and structure of the Belgian supply portfolio. 

A. WORLD AND EUROPEAN CONTEXT 

At BP (BP-2003), proven natural gas reserves are estimated at 155.64 T.m³(n). 
Figure IV.1 gives a breakdown of proven natural gas reserves throughout the world. 
World consumption of natural gas in 2002 is estimated at 2,535.5 G.m³(n), 
667.5 G.m³(n) of which (26%) was accounted for by the USA. All things remaining 
constant, the supply/offtake ratio indicates that natural gas supplies will be exhausted by 
around 2064. However, the recent past has shown that more natural gas fields are being 
discovered, albeit smaller ones, which means that proven reserves are keeping pace with 
the growing demand for natural gas. To an extent, the market regulates this process, as 
prices rise when there is a scarcity, so test drillings are encouraged and fields from which 
the gas is difficult to extract become profitable. This eventually leads to an increase in 
the price of natural gas. Of course, there are many uncertainties that affect this 60-year 
indicator, but this does not alter the fact that the problem of exhaustion of the natural 
gas supplies is becoming increasingly important31. This problem will not arise during the 
period covered by this indicative plan – on the contrary, more sources will come within 
the reach of Europe and Belgium thanks, for instance, to the expansion of the LNG 
market.  

                                                 
30 European Association for the Streamlining of Energy Exchange, www.easee-gas.org
31 The trend towards switching to natural gas on a massive scale to generate electricity is therefore not an 
‘innocent’ choice in this context (§3.7). 
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Figure IV.1: Spread of proven natural gas reserves 
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Source: BP (2003) 

On the basis of statistics from Cedigaz (2003), Table IV.2 shows the balance of natural 
gas imports/exports in the world. 

Table IV.2: Balance of world natural gas imports/exports in 2002 

G.m³(n) production traded exports imports consumption 
North America 720.5 123.9 122.0 718.6 
South and Central 
America 

136.4 15.2 17.2 138.4 

Europe 310.2 126.6 323.9 507.5 
CIS 741.3 133.1 0 608.2 
Africa 138.8 66.2 1.5 74.0 
Middle East 236.9 40.7 11.6 207.7 
Asia and Oceania 295.9 83.4 113.1 325.6 
World total 2,580.0 589.3 589.3 2,580.0 

Source: Cedigaz (2003) 

Data from Cedigaz (www.cedigaz.org) report a striking growth in world trade in LNG per 
cargo compared with pipeline gas. World trade in LNG has grown by an average of 6.4% 
a year since 1992 and in 2002 reached a volume of 150 G.m³(n). This corresponds to 
27.4% of world trade in natural gas. Of these 150 G.m³(n) of LNG traded, 38.5 G.m³(n) 
is intended for the European market. Worldwide spot trading in LNG is estimated at 10% 
of LNG trade. 

The most recent forecasts of the demand for natural gas, used by the European 
Commission, suggest annual growth of 2.1% in the 15 member states of the European 
Union (EU-15) and 4.2% in the acceding member states (Table IV.3). Against this, 
natural gas production in the European Union is set to decline, from 224 G.m³(n) in 2000 
to 196 G.m³(n) in 2020. This means that the dependence of the EU-15 on natural gas 
will increase drastically from 40% in 2000 to 67% in 2020. 

Table IV.3: Forecasts of demand for natural gas in Europe  

G.m³(n) 1999 2010 2020 
EU-15 386 500 597 
Acceding member states 76 142 179 
EU-30 462 642 777 

Source: Observatoire Méditerranéen de l’Énergie (2001) 

60/104 

http://www.cedigaz.org/


The data from the European Commission are confirmed by the WETO (2002), which sets 
the natural gas dependence of the European Union at 71% in 2010 and as high as 80% 
in 2030 (Table IV.4). The fall in European production (including Norway) is set to be 
offset mainly by imports from the Commonwealth of Independent States (CIS – the 
former Soviet Union). 

Table IV.4: Forecasts regarding natural gas dependency in Europe 

% 2000 2010 2030 
European production 60% 48% 29% 
CIS Production  28% 32% 56% 
Production in Africa and 
the Middle East 

12% 20% 15% 

Dependency EU-15 53% 71% 80% 
Dependency EU-30 (*) 39% 49% 68% 

Source: WETO (2002), (*) EU (2000) 

Three ‘countries’ currently account for over 90% of imports to the European Union: 
Norway 25%, Algeria 29% and the CIS, mainly Russia, 41%. These countries have 
sufficient reserves to increase their exports and guarantee all imports into Europe until 
2020. Provided, at least, that adequate investments are made in international 
transmission capacity, particularly so that Russian gas can reach the European market. If 
it proves necessary to wait for these investments, then LNG – from Algeria or Nigeria – 
can make up shortages in Europe on a temporary basis (WoodMac 2003). 

The Observatoire Méditerranéen de l’Énergie (2002) even estimates that exports from 
Norway to the EU-30 could increase to 120 G.m³(n) by 2020, while exports from Algeria 
could increase to 120 G.m³(n) and exports from Russia to 200 G.m³(n). 

In its most recent publication, the International Energy Agency (IEA) anticipates that 
world consumption of natural gas will almost double in the period from 2001 to 2030 
(IEA 2003b). The share of natural gas as a primary source of energy is set to increase 
from 23% to 28%, to the detriment of nuclear energy, coal and petroleum. The IEA 
estimates that investments in the energy infrastructure between 2001 and 2030 will have 
to increase by USD 16,481 billion at world level, 19% or USD 3,145 billion of which is for 
the natural gas sector. Most of this investment is needed to keep production capacity at 
its current level as gas fields are exhausted. As regards providing Europe (EU-15) with 
natural gas, the IEA makes a distinction between investments that are needed to explore 
and develop natural gas fields (USD 161 billion), transmission and storage 
(USD 89 billion), LNG infrastructure (USD 19 billion) and distribution (USD 95 billion). 
Increased expenditure will be necessary for natural gas supplies after 2015 in particular, 
and it becoming clear that natural gas will be imported from greater and greater 
distances. This means, in any case, that the transmission costs and natural gas prices 
will rise. However, the IEA has not calculated the feedback effect of rising costs and 
natural gas prices on the demand for natural gas. The CREG believes that in the longer 
term it will be necessary to take account of increasing dependence on sources of supply 
that are farther and farther away and of rising natural gas prices, which will exert 
pressure on the demand for natural gas and promote the switch to alternative sources of 
energy. With this in mind, the switch from nuclear energy to natural gas, for instance, 
does not appear to be a lasting choice (§3.7). However, as regards the period covered by 
this indicative plan there are no signs of any threat to the relative popularity of natural 
gas. 
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B. BELGIAN CONTEXT 

The main sources for the Belgian market at the moment are explained here. 

Table IV.5: Natural gas consumption indicators 

 G.m³(n) (*) Ratio 
 2004 2014 2004 2014 
natural gas consumption in Belgium 17.3 23.1 1 1 
physical transit flows 29.0 32.0 1.7 1.4(**) 
transmission capacity reserved for 
transit 

43.0 43.0 2.5 1.9(**) 

natural gas consumption EU-15 408 537 24 23 
natural gas consumption world 2,580 3,127 149 135 

(*) equivalent m³(n) H-gas, (**) based on current contracts  

a. Netherlands: L-gas 

The supply of L-gas is explained in this section. 

Table IV.6: Estimated L-gas reserves in the Netherlands 

G.m³(n) 01/01/2002(*) 01/01/2012(*) 01/01/2014(**) 01/01/2025(**) 
Groningen 1,074 804 607 n.a. 
other proven reserves 653 
other probable reserves 333 

 
427 

 
n.a. 

 
n.a. 

Total 2,060 1,340 1,118 108 

Source: (*)Economische Zaken / TNO 2002, (**)Boussena 2001 

In 2003, the Netherlands produced 45 G.m³(n) for their own consumption. 

The Belgian L-gas market can potentially obtain L-gas in the Netherlands thank to the 
major Dutch reserves, at a competitive production cost, until 2014 at least. It may be 
that no further very long-term contracts are concluded (barring exceptions) as the 
reserves are shrinking fast (WoodMac 2003). 

b. Norway  

The Norwegian market itself consumed 3.9 G.m³(n) in 2002. 

NPD (2002) estimates the natural gas reserves in Norway at 5,168 G.m³(n), of which 
3,168 G.m³(n) is proven and 2,000 probable and possible. 

Over 95% of the natural gas produced in Norway is intended for export. Boussena (2001) 
gives the following export totals: 50 G.m³(n) in 2000, 70 G.m³(n) in 2005, 80 G.m³(n) 
in 2010 and 85 G.m³(n) in 2015.  

Norway is certainly in a position to provide exports of 80 G.m³(n) over a period of fifty 
years. Woodmac (2003) even anticipates a potential of 100 G.m³(n) per year until 2015. 
For the period covered by this indicative plan, Norway remains a preferred natural gas 
producer for northern Europe. In this context, it is also worth mentioning that Great 
Britain is to become a net importer, which means that Norwegian natural gas will become 
more important on the British market (§3.6).  

c. Algeria 

The Algerian market itself consumed 26.3 G.m³(n) in 2002. According to WoodMac 
(2003), at the start of 2003 Algeria had natural gas reserves of 3,270 G.m³(n). Current 
production amounts to 170 G.m³(n) a year. The available production intended for Europe 
is expected to grow from 79 G.m³(n) in 2003 to 113 G.m³(n) in 2008 and remain at this 
level until 2015. Of this export volume, 40 G.m³(n), which is currently not covered by 
contract, will be exported in liquid form. 
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4.3. Supply portfolio 

This section considers the results of the simulation of the diagnosis scenario on the 
supply portfolio until 2014. The spread of supply over the transmission network entry 
points is discussed in Chapter 5. The portfolio of relevant supply routes is simulated 
bearing in mind the available entry capacity (the choice of route is tuned to the available 
capacity). 

Particular attention will be paid to the supply portfolio covering the extreme peak-time 
flow rate, particularly the design flow rate (DENC) which the transmission network has to 
be able to cope with (§3.3). 

A. ANNUAL BALANCE SHEET 

This section looks at the annual natural gas balance sheet drawn up for H-gas and L-gas 
until 2014. A distinction is made between the annual forecasts (§3.2) and the estimated 
maximum annual consumption (annual contracted quantity–ACQ) of the existing ToP 
contracts. Consequently, new commitments from supply companies, with or without 
long-term contracts, should balance this difference. 

Table IV.7 gives the natural gas balance sheet for H-gas. In 2004, the existing ToP 
contracts are sufficient to meet a maximum of 78.4% of the demand for H-gas in 
Belgium. This proportion of existing ToP contracts will stand at 38.6% in 2014. This 
development has two implications. On the one hand, new supply contracts are clearly 
necessary, otherwise there will be a problem with supply. On the other hand, the Belgian 
market will be less dependent on rigid ToP contracts signed before the liberalisation of 
the market and there will be ever greater scope for more flexible supply contracts and for 
new supply companies. The CREG believes that the reduction of the share of the existing 
ToP contracts will promote competition on the Belgian natural gas market as well as 
improving the flexibility of natural gas supplies and consequently security of supply32. 
There is no lack of potential suppliers on the Belgian natural gas market who can have 
access to sufficient natural gas. 

Table IV.7: H-gas balance sheet per year until 2014 

G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
demand 
(*)  

11.67 12.89 13.38 13.80 14.89 15.21 15.60 16.03 16.47 16.92 17.39 17.89 

ToP (**) 10.18 10.11 10.11 10.11 7.96 7.96 7.96 7.96 7.96 6.90 6.90 6.90 
difference 1.49 2.78 3.27 3.69 6.93 7.25 7.64 8.07 8.51 10.02 10.49 10.99 

(*) t°norm, (**) estimate maximum ACQ existing long-term contracts  

                                                 
32 There is therefore gradually a natural ‘gas release’ from existing contracts for H-gas gas, which is positive 
for the market. The appearance of new natural gas suppliers and ‘wholesale’ contracts which are therefore not 
concluded directly with natural gas producers also promotes the flexibility of the supply and can act as a 
counterweight to the scarcity of underground storage capacity in Belgium, for instance. (§3.4.). 
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Table IV.8 gives the natural gas balance sheet for L-gas. Bearing in mind the estimated 
flexibility on the annual consumption, the historic contract with the Netherlands is 
sufficient to supply the demand for L-gas in Belgium until 2016. However, it should be 
pointed out that this only applies if systematic use can be made of the positive flexibility 
on the annual consumption. There is a risk of scarcity in years with long winter periods33. 

Table IV.8: L-gas balance sheet per year until 2014 

G.m³(n) 2000 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
demand 
(*)  

4.85 5.23 5.32 5.42 5.57 5.63 5.71 5.81 5.92 6.01 6.11 6.22 

ToP (**) 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 
difference -2.04 -1.66 -1.57 -1.47 -1.32 -1.26 -1.18 -1.08 -0.97 -0.88 -0.78 -0.67 

(*) t° standard, (**) estimate maximum ACQ existing long-term contracts  

B. PEAK TIME BALANCE SHEET 

Following on from Chapter 2 and the simulation of the minimum entry capacity, the 
natural gas balance sheet for extreme peak flow is the preferred indicator for security of 
supply. Figure IV.2 shows the H-gas balance sheet for an extreme peak flow until 2014. 
This concerns the natural gas supply to meet peak flow needs, from which the DENC is 
deduced, as simulated in §3.3. 

Figure IV.2: H-gas balance sheet for extreme peak flow until 2014 (*) 
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(*) also includes the supply for both transformers amounting to 376 k.m³(n)/h; (**) estimate maximum hourly 
offtake (hourly contracted quantity-HCQ) of existing long-term contracts 

                                                 
33 There is no certainty that the current long-term contract with the Netherlands will be sufficient until 2014. 
It will be observed that the supply problem is clear as regards ensuring peak flow rates and the transmission 
capacity for L-gas (§5.4). This applies, at least, for the diagnosis scenario which does not assume any 
L/H switching.  
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A comparison of the proportion of cover of the extreme peak flow of H-gas in 2014 
(4,474 k.m³(n)/h) compared with 2004 (3,586 k.m³(n)/h) reveals the following trends: 

- existing ToP:    19.7% in 2014 as against 38.8% in 2004; 

- Loenhout storage facility:  12.9% in 2014 as against 13.9% in 2004; 

- PSP Dudzele:    8.9% in 2014 as against 11.2% in 2004; 

- other supply:    58.5% in 2014 as against 36.1% in 2004. 

Figure IV.3 shows the L-gas balance sheet for the extreme peak flow until 2014. This 
concerns the natural gas supply to meet the peak flow, on the assumption that both 
natural gas transformers are in operation.  

Figure IV.3: L-gas balance sheet for extreme peak flow until 2014 
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(*) back-up contract under which 210 k.m³(n)/h L-gas is supplied in backhaul to Blaregnies-L; (**) estimate 
maximum HCQ of existing long-term contracts  

A comparison of the proportions of the extreme peak flow of L-gas covered in 2014 
(2,134 k.m³(n)/h) compared with 2004 (1,830 k.m³(n)/h) reveals the following trends: 

- existing ToP:    36.8% in 2014 as against 43.0% in 2004; 

- Lillo transformer:   15.8% in 2014 as against 18.4% in 2004; 

- Loenhout transformer:  5.2% in 2014 as against 6.0% in 2004; 

- existing back-up contract:  0% in 2014 as against 13.6% in 2004; 

- other supply:    42.2% in 2014 versus 19.0% in 2004. 
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5. Supply of transmission capacity 

This chapter assesses the capacity of the transmission network in accordance with the 
diagnosis scenario. Tests are being carried out to find out whether the Belgian 
infrastructure for both H-gas and L-gas is capable of supplying the extreme peak flow as 
calculated in Chapter 3 and at the same time fulfilling the transit contracts. Any pressure 
points in the network are being localised and assessed. It is important to stress that this 
is a diagnosis designed to provide an insight so that in Chapter 6 a CREG investment plan 
can be drawn up that is as adequate as possible in terms of the market scenario. 

First of all, the mutually separate transmission networks for H-gas and L-gas will be 
explained in the light of infrastructure planning. 

The way in which the transmission market – both primary and secondary - is organised, 
is one of the factors determining the efficiency of the network use and the effectiveness 
of the investment policy. There is a certain trade-off between the adequacy of the range 
of services on offer on the primary transmission market and the tariffs (for instance, the 
supply of interruptible capacity per entry point), and the necessary investments in 
transmission capacity34. When drawing up the investment plan in Chapter 6, account will 
be taken of demand-side and supply-side management. 

A simulation of the capacity use will then be produced on the basis of the diagnosis 
scenario with a view to locating possible congestion points in the transmission network. 
Given that the spread of the supply routes over the entry points and the downstream 
entry capacity are mutually dependent, an integrated method is adopted in the diagnosis 
scenario whereby the aim is to achieve an optimal network load, with the restriction that 
the peak supply should not depend upon on natural gas transit nor on conditional 
transmission capacity in backhaul nor on interruptions. These stringent framework 
conditions are selected to test the performance of the transmission network. Chapter 6 
will provide feedback to the results obtained via a market scenario that leads to the 
investment plan. 

The Pegasus model simulates the spread of the supply routes bearing in mind the 
downstream entry capacity simulated using the Simone model. The Simone model 
produces a simulation on the basis of the spatial spread of domestic natural gas offtake35 
and the network dynamics, the configuration of the western, northern and eastern entry 
flows which lead to as few pressure points as possible in the pipeline system. Account is 
not taken here of the upstream supply capacity36. Within this plan of supplies from the 
west, the north and the east, the supply routes via the entry points are then simulated 
using Pegasus on the basis of i) the degree and composition (proportion set aside for 
transit, proportion set aside for long-term contracts) of the entry point load, ii) the level 
of demand for natural gas in the entry point ‘irrigation zone’ and iii) the expected shipper 
entry routes. First of all, a simulation is produced without taking into account upstream 
supply capacity. Next the upstream restrictions are also taken into account. Pressure 
points in the upstream supply can seriously jeopardise Belgian security of supply if no 
action is taken. Taking no action in this context means that shippers with positions on 
the Belgian market would not take the necessary measures upstream to guarantee 
transmission capacity for their transit flows. In principle the free market system will 
make sure sufficient transmission capacity and reserves have been booked upstream. 

                                                 
34 The way in which the organisation of the transmission market and investments in transmission capacity are 
weighed up cannot be taken fully into account in this indicative plan as the commercial policy of the 
transmission company will only take shape with the publication of the indicative transmission programme in the 
first half of 2005. Chapter 6 will look at this in greater detail and of course insights gained from this indicative 
plan will be used to guide this commercial policy.  
35 This is the main reason why the Pegasus model simulates the demand for natural gas per province. 
36 A three-stage simulation in which the supply portfolio takes account of both upstream and downstream 
network dynamics would be ideal but is not available at present. Such a model requires close cooperation within 
Europe.  
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As a result of this diagnosis, transmission capacity is brought into line with the supply 
portfolio (§4.3) for extreme peak demand (§3.3) and the pressure points or congestion 
points that have to be eliminated to guarantee this balance according to the diagnosis 
scenario are identified. 

Finally, the issue of the operational requirements needed by the system operator to be 
able to maintain the system integrity, applied to the system configuration resulting from 
this simulation, is examined. 

5.1. Dual transmission network  

Figure V.1 gives a picture of the transmission infrastructure in Belgium, making a 
distinction between the transmission network for H-gas and the transmission network for 
L-gas37. The main axes of the H-gas transmission network are the Troll pipeline and the 
parallel Flemish pipeline between Zeebrugge and Blaregnies, the vTn pipeline between 
Zeebrugge and Eynatten, ands the Segeo pipeline between ’s Gravenvoeren and 
Blaregnies. The Dorsales are the L-gas pipelines between Poppel and Blaregnies. The 
upstream pipelines are the Interconnector between Bacton and Zeebrugge, the Zeepipe 
pipeline connecting the Norwegian production fields with Zeebrugge and the two main 
German axes that connect up with the Belgian transmission network in Eynatten: the 
northern WEDAL pipeline managed by Wingas and the southern TENP pipeline managed 
by Ruhrgas. 

The current physical entry points on the Belgian border for the H-gas network where 
capacity is used for the Belgian market are (1) the LNG terminal, (2) the Zeepipe 
terminal, (3) Obbicht, (4) ’s Gravenvoeren and, to a limited extent (5) Eynatten-WEDAL 
and (6) Eynatten-TENP which are mainly reserved for transit both in reverse and forward. 
The additional Zandvliet-H entry point came on line in mid-2004. Other border points 
may conditionally be used as an entry point for backhaul booking. The storage capacity 
at Loenhout and the peak shaving plant in Dudzele are also entry points for the H-gas 
transmission network, in particular for peak flow supplies. 

The current physical entry points on the Belgian border for the L-gas network where 
capacity is used for the Belgian market are (1) Poppel and to a limited extent 
(2) Zandvliet-L. Blargenies-L is a conditional entry point where L-gas for the French 
market may be booked in backhaul for the Belgian market. The natural gas transformers 
in Lillo and Loenhout are also entry points for the L-gas transmission network, in 
particular for peak flow supplies. Zandvliet-L cannot be used as an entry point during 
peak times if the natural gas conversion plant in Lillo is operating38. 

The H-gas transmission network is meshed, albeit to differing degrees, across the entire 
country except in the Brussels-Capital Region. The Brussels-Capital Region is supplied 
exclusively with L-gas. 

The L-gas transmission network is meshed, but is concentrated, apart from Brussels, 
mainly in the provinces of Antwerp, Limburg, Flemish Brabant, Walloon Brabant and 
Hainaut. There is no L-gas transmission network In the provinces of West Flanders, East 
Flanders and Luxembourg. 

A comparison with neighbouring countries shows that the Belgian transmission network 
scores very well in terms of interconnectors, particularly given the extent of the domestic 
market. In addition to the two LNG terminals, the French H-gas market has just three 
                                                 
37 Given the differences in calorific value, 19% additional transmission capacity is required to carry the same 
quantity of energy. All other things being equal, the transmission of L-gas is therefore 19% more expensive for 
the shipper. 
38 In simple terms, the reason for this may be summarised as follows. The pressure in Zandvliet-L amounts to 
a maximum of 40 bar and the emission pressure of the natural gas transformer in Lillo amounts to 53 bar. If 
the Zandvliet-L entry point were not closed when the natural gas transformer in Lillo was in use, L-gas would 
flow towards the Netherlands. 
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entry points: i) the Franpipe terminal in Dunkerque, ii) the Taisnières border point with 
Belgium for H-gas entrys via the Troll and Segeo pipelines and iii) the border point with 
the German transmission network in Obergailbach where notably Russian gas comes in 
via the MEDAL pipeline, and this has to contend with upstream congestion. The Dutch 
transmission network has a single concentrated natural gas route from the north. The 
only entry junction is in Emden/Oude Statenzijl in the north-eastern Netherlands. The 
British transmission network, too, has until now been heavily dependent upon the anchor 
point in Saint-Fergus, in Scotland, but is increasingly opening up in the south via Bacton 
(Interconnector and the planned BBL) and Easington (connection with the Norwegian 
fields).  

Figure V.1: Transmission network in Belgium: H-gas versus L-gas 
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The diagnosis scenario adopts the hypothesis that the current network of transmission 
pipelines remains and forms the starting point for meeting future demand for natural gas 
(§3.2). Consequently, the diagnosis scenario does not take account of any switch from  
L-gas to H-gas – and vice versa. The new CHP units and power plants are all connected 
to the H-gas network (§3.3, and this also applies in areas where a further connection for  
H-gas is presupposed, as in Limburg). 

The hypothesis that existing major L-gas consumers will not make the investment 
needed for a connection to the H-gas network applies here for the purpose of the 
diagnosis39. It is possible, for instance, that major industrial consumers of L-gas along 
the Albertkanaal and on the Dilsen-Lommel-Loenhout axis are willing to switch to a H-gas 
connection. These individual switchings do not provide a solution to the problem of 

                                                 
39 See CREG study on the issue of competition in the L-gas region (CREG 2004). The underlying reasoning is 
that the diagnosis scenario requires the system to provide customers with natural gas without the switch from 
low- to H-gas being necessary. In Chapter 6, the market scenario will take account of the market potential for 
the switch from low- to H-gas gas.  
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competition in the L-gas area as a whole, but could be an interesting option from the 
point of view of network planning and security of supply40. 

Double pipelines to a number of major users are an option worth considering in a limited 
number of cases, to create virtual storage capacity in the natural gas system and hence 
increase resistance to incidental interruptions. As there is no domestic storage capacity 
for L-gas and the underground storage capacity for H-gas is limited to Loenhout for 
geological reasons, virtual storage created by means of double pipelines can, to some 
extent, offer an alternative41. This is by analogy with arbitrage between fuels, the system 
used by major consumers with multi-fuel equipment (§3.5). 

Chapter 6 will take into account the market potential of L/H-gas switching when defining 
the market scenario and the investment plan.  

5.2. Supply hypotheses 

Before the supply balance sheet can be simulated, the basic hypotheses of the diagnosis 
scenario should be explained. Stringent framework conditions have been selected, which 
must be met by the supply to test the performance of the natural gas system. Within this 
strict framework, it has been decided to provide a certain degree of network optimisation 
at peak times. The fact that no efforts are made to ensure surplus transmission capacity 
at peak times does not, of course, hamper the flexibility of the choice of route at off-peak 
times. In other words, as the load on the network increases, the feasible spread of the 
routes converges towards the simulated configuration at the peak. 

The following hypotheses in the diagnosis scenario are used as regards allocating 
capacity at peak times: 

a. the transmission network capacity for inland transmission during peak flow 
times is independent of the capacity subscribed for transit  

The available transmission capacity for the Belgian market is equal to the estimated 
useable entry capacity less the transmission capacity subscribed for transit. This is 
independent of whether or not the contractual capacity for transit is actually used42. 
In other words, if exit capacity is reserved at the border, account is taken of the 
fact that it can be nominated by the transit shipper at any time. 

b. the transmission network is independent of ‘backhaul’ during peak flow periods 

It is stipulated that there must be sufficient physical entry capacity and that the 
system must not rely on conditional capacity by booking backhaul capacity on 
transit flows for the purpose of infrastructure planning. Given the nature of transit 
flows, transit nominations at peak times cannot be excluded.43. If backhaul capacity 

                                                 
40 In fact, this problem is also related to the problem of the exhaustion of L-gas reserves (§4.2). However, 
this issue does not fall within the planning horizon of this indicative plan. 
41 This principle is in line with that of major users who are equipped with multi-fuel plants (§3.5). A major  
L-gas user can switch to H-gas when L-gas is in short supply, releasing L-gas for other, captive users such as 
the distribution customers. For instance, the Drogenbos natural gas power plant can switch from L-gas to H-gas 
and vice versa. This is another area in which the commercial policy of the system operator can contribute to the 
flexibility of the system. 
42 Operational swaps between natural gas for transit and natural gas for the domestic market are, however, 
taken into account for the simulation of the necessary transmission capacity. A priori it cannot be said – owing 
to the spread of flows – whether a physical transit flow equal to the MTSR or no transit during the Belgian peak 
flow is the most advantageous for the Belgian market. The transmission capacity will be simulated in the worst 
case scenario. Consequently, transit shippers do not dispose of day ahead capacity that can be made available 
to domestic transmission, nor is the ‘use-it-or-lose-it’ (UIOLI) principle applicable to transit. The circumstance 
that these mechanisms have not yet been implemented or have not yet been introduced on the market means 
that regarding capacity there is no synergy between transit and domestic transmission and in principle 
additional investments must be planned. 
43 Therefore the infrastructure planning offers the guarantee to the country of destination that no natural gas 
will be compulsorily 'tapped off' in Belgium during peak or crisis moments. Great Britain, for instance, does not 
offer such a guarantee, but offers financial compensation instead. 
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is accepted as a substitute for physical entry capacity, the Belgian market becomes 
dependent upon transit shippers as regards capacity44. The situation would be 
different if the transit contract included an undertaking to nominate at least a 
certain flow rate whenever the network operator so requests. 

c. the transmission network is independent of domestic trading in natural gas 
initially intended for transit 

Sufficient entry capacity at the Belgian border must be guaranteed when the 
extreme peak flow is reached so that the system is not obliged to purchase natural 
gas at the Zeebrugge hub. In other words, in terms of capacity, shippers are not 
obliged to buy at the hub or by ‘flange trading’ during extreme peak flow periods 
(so the transmission network is not conditional upon trading in transit gas). The 
capacity will permit shippers to continue to stock up abroad, including to cover the 
extreme peak flow in Belgium. 

d. the transmission network is independent of interruptions in capacity during 
peak flow periods 

The transmission system must be in a position to offer firm capacity to cover the 
extreme peak flow. Potential interruptions in capacity (§3.5) are not used in the in 
the diagnosis scenario of this indicative plan as a substitute for investments in 
capacity. In Chapter 6, the market scenario will rely on market potential for 
interruptions in an evolving transmission market. 

e. the transmission network is conditional upon the peak emission capacity of the 
domestic means designed to ensure flexibility during peak flow periods 

At times of extreme peak flow for H-gas, maximum emission capacity from the 
underground storage facility in Loenhout can be relied upon. This means that 
shippers must ensure that there is enough gas in the storage facility. According to 
estimates, there is enough to cope with a peak if the storage facility is 30% full45. 

At times of extreme peak flow for H-gas, the maximum emission capacity from the 
Dudzele peak shaving plant can be relied upon. This means that shippers must 
ensure that enough storage capacity is reserved and that there is enough gas in the 
facility. 

At times of extreme peak flow for L-gas, the maximum conversion capacity of the 
natural gas transformers in Lillo and Loenhout can be relied upon46. At the same 
time, account is taken of the fact that L-gas imports via Zandvliet-L have to be shut 
down due to the natural gas transformer in Lillo. 

According to the diagnosis scenario, the purpose of excluding transit for domestic use is 
to test the robustness of the system. In Chapter 6 account will be taken of the fact that 
even at extreme peak times, natural gas for transit is traded in the country, for instance 
at the Zeebrugge hub. The price mechanism will ensure liquidity and nevertheless 
determine the price that has to be paid for the peak or an incident at the peak47. To 

                                                 
44 For instance, if instead of reinforcing the Poppel entry point, it is decided to use backhaul capacity on the 
transit of natural gas to Blaregnies, savings can be made on investments but this endangers security of supply 
and the free market system. Suppose the transit shipper has customers in Belgium and supplies them by 
means of backhaul on transit flows. In this case (i) these customers cannot switch to another supplier later on 
as there is no entry capacity and (ii) additional customers are obliged to acquire capacity from the transit 
shipper. At the moment there is no regulated or tariff-based primary market for backhaul capacity (conditional 
capacity in backhaul). This is why the market scenario in Chapter 6 will not take account of backhaul capacity 
at peak times. 
45 This concerns a minimum storage volume in technical terms. 
46 The entry capacity for the H-gas consumption of the natural gas transformers is taken into account in the 
diagnosis.  
47 In this way, determining the price of covering the peak is more efficient than investing more in entry 
capacity and spreading this cost evenly over use in time. However, from the point of view of planning and 
security of supply, price mechanisms and shaving entry capacity should not be relied upon because i) the party 
that pays most receives the natural gas and ii) there is a danger that by cutting back on infrastructure, the 
scarcity of transmission capacity will be one of the factors determining the price of natural gas. In Chapter 6 
account will be taken of the market potential of back-up contracts when drawing up the market scenario and 
the resultant investment plan. 
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secure the flow rate and hedge against price risks, the market will also continue to be 
characterised by back-up contracts with transit shippers. 

5.3. Diagnosis of supply capacity for H-gas 

This section presents the integrated simulation results according to the Pegasus and 
Simone model presented for the H-gas transmission network that apply for the diagnosis 
scenario. We begin by assessing the indicative and static entry capacities of the relevant 
entry points according to the diagnosis scenario for Belgian natural gas customers: LNG 
terminal, ZPT, Zandvliet-H, Obbicht, SGRV, Eynatten-WEDAL, Eynatten-TENP and 
Blaregnies, together with the PSP and the storage capacity at Loenhout. The entry points 
are then discussed individually, and any upstream pressure points are considered. 
Finally, the supply balance sheet at the peak gives the spread of supply over the entry 
points.  

A. ENTRY CAPACITY 

Figure V.2 gives the results of a test of the available entry capacity for H-gas for the 
Belgian market at the cumulative DENC as calculated in §3.3. This concerns an estimate 
of the static entry capacity at the borders and is therefore only indicative because the 
final capacity depends on the upstream supply capacity and the simulated downstream 
transmission capacity in the country. This a priori evaluation is necessary to detect and 
eliminate pressure points before a spread over the entry points can be simulated using 
Pegasus. This portfolio will then be validated using the Simone model that simulates the 
corresponding downstream transmission capacity. To be able to simulate the upstream 
supply capacity, details of the contractual agreements between the natural gas producers 
and the shippers at international level are required - but this information is protected for 
reasons of confidentially – and a European network model would be required, which is 
not available at the moment. However, the lack of such a model does not mean that no 
indications can be given of possible pressure points upstream. 
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Figure V.2: Testing the entry capacity for H-gas 
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(*) this concerns the peak flow which, according to the diagnosis scenario, must be supplied via the entry 
points and therefore after deduction of the emission capacity of the storage facility in Loenhout, the PSP 
emission capacity and the back-up contract of 75 k.m³(n)/h until 2007 via transit through Eynatten; 
(**) (estimated useful entry capacity minus the estimated MTSR transit) cumulative for the physical entry 
points for H-gas relevant for Belgian natural gas customers = {LNG-terminal, ZPT, Zandvliet-H, Obbicht, SGRV, 
Eynatten-WEDAL, Eynatten-TENP }. 

It is assumed that at the LNG terminal at least the existing available firm emission 
capacity amounting to 800 k.m³(n)/h remains available for the Belgian natural gas 
market until 2014. However, should it appear that after 2006 part of this has to be used 
for transit, then i) additional investments must be made elsewhere48 in entry capacity for 
the Belgian market and ii) investments must be made in exit capacity for transit. 
In 2009, the available entry capacity for the Belgian market increases by 210 k.m³(n)/h 
owing to the end of a back-up contract via transit on the ZPT – Quévy route. 

In view of the new standards for necessary entry capacity (§3.3) and as it is impossible 
to make additional investments before 2007, the diagnosis scenario includes an essential 
transition situation in which the extreme peak supply depends on natural gas intended 
for transit that is traded at the Zeebrugge hub during the peak periods. Consequently, 
in 2005, at least 138 k.m³(n)/h will have to be supplied via the hub and in 2006 this 
level of dependence increases to 221 k.m³(n)/h. If the necessary investments are not 
made by 2007 Belgium will remain dependent on natural gas for transit. 

This means that in the diagnosis scenario, as of 2007 a reinforcement of the indicative 
entry capacity is necessary, in addition to the increase in the emission capacity of the 

                                                 
48 Elsewhere because shippers for the Belgian market are apparently less interested in LNG and wish to import 
natural gas elsewhere. 
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Loenhout storage facility of 75 k.m³(n)/h. The diagnosis scenario results in the following 
extra supply: 

- extra supply via the ZPT in 2007 with a potential of 250 k.m³(n)/h; 

- extra supply via Eynatten in 2007 with a potential of 700 k.m³(n)/h; 

- extra supply via Obbicht in 2011 with a potential of 250 k.m³(n)/h. 

This extra supply is included to establish the diagnosis of the natural gas system. The 
extent to which this extra supply will be needed and will be reflected in the investment 
plan put forward by the CREG will be examined in Chapter 6.  

B. SUPPLY BALANCE SHEET 

This section presents the integrated results of the Pegasus and Simone simulations of the 
spread of supply over the entry points and the identification of pressure points on the 
transmission network according to the diagnosis scenario. 

Downstream entry capacities are simulated by the Simone model, the condition being 
that the supply plan set out in §5.2 is observed and that within this framework, supply 
between west and east is allocated on a year-on-year basis with a view to avoiding 
and/or eliminating pressure points downstream. Consequently, this corresponds to a 
conditional optimisation of the network load given the supply plan set out in §5.2. So as 
not to diverge into a discussion of the complexity of the method, we will pass on 
immediately to a discussion of the integrated results of both simulations49. The results in 
Table V.1 apply on the assumption that the Obbicht-Lommel pipeline is extended further 
to Loenhout in 2007. This multi-functional connection is advisable because: 

1. if it is not laid, more natural gas will have to come in from the west if the 
framework established in §5.2 is to be observed and if domestic pressure points 
are to be kept to a minimum. The current supply from the west has already 
reached the maximum level given the congestion of the Zeepipe and the 
reservation of the LNG terminal for the Belgian market. Moreover, this maximum 
supply from the west corresponds to a minimum level to avoid pressure points. 
Consequently additional supply from the west is still advisable (see terminal 
extension); 

2. even if it will not much increase overall entry capacity (with the exception of 
Antwerp) it will contribute to growing flexibility in terms of the domestic 
transmission capacity depending on the shippers’ choice of entry point50. It 
appears necessary to create this flexibility in a market in which the upstream 
supply no longer follows a route from point to point for a number of years that is 
known in advance, but is partially determined by the short-term choices made by 
shippers; 

3. supplies to Antwerp and the Loenhout storage site have a higher guarantee both 
in terms of natural gas availability and in terms of route spread (‘incident 
management’); 

4. a main H-gas axis crossing a L-gas area contributes to the potential for switching 
of L-gas customers to H-gas; 

5. the investment contributes towards the process of moving from three balancing 
points (BAP) to one balancing point. 

                                                 
49 In simple terms, the iteration is as follows: i) on the basis of §5.2, Pegasus simulates the spread of inflow 
via the entry points, ii) Simone then simulates the borders within which the inflow can take place between east 
and west creating a minimum of pressure points and without upstream restrictions and iii) the supply routes 
are simulated again to take account of this and of any potential cap on upstream capacity. Within this iteration, 
is has become clear that the operational margin for the trade-off between supplies from the west versus the 
east can be maximised if the Lommel-Loenhout axis is extended and a compressor established at Dilsen. This is 
an important element that will be used in Chapter 6. 
50 See previous footnote. In the simulation this is delimited by the broader margin for trade-off between east 
and west. 
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The advantages of the extension Lommel-Loenhout as set out above can only be used to 
the full if a compression station is established at Dilsen or at least the entry capacity at 
Obbicht is increased. 

Table V.1 gives the integrated results of the simulations from the supply balance sheet. 

Table V.1: H-gas supply balance sheet with an extreme peak flow 

in k.m³(n)/h 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

DEMAND            

final demand 3,210 3,369 3,452 3,511 3,706 3,807 3,909 3,959 4,010 4,059 4,098 

Lillo 
transformer 

283 283 283 283 283 283 283 283 283 283 283 

Loenhout 
transformer 

93 93 93 93 93 93 93 93 93 93 93 

total 3,586 3,745 3,828 3,887 4,082 4,183 4,285 4,335 4,386 4,435 4,474 

SUPPLY            

LNG-terminal 800 800 800 690 644 616 609 516 505 526 547 

ZPT 605 630 619 805 854 1,028 1,052 1,072 1,022 1,032 1,040 

vTn-west(*) 49 38 14 257 196 141 152 160 117 84 90 

Hub(**) 170 222 221 0 0 0 0 0 0 0 0 

west(****) 1,624 1,690 1,654 1,752 1,694 1,785 1,812 1,747 1,644 1,641 1,677 

border max 
west 

1,728 1,734 1,715 1,942 2,009 2,042 2,046 2,054 2,067 2,391 2,397 

border min 
west 

1,618 1,669 1,645 1,747 1,664 1,752 1,791 1,565 1,594 1,635 1,658 

Obbicht 152 158 163 168 166 167 164 268 316 377 374 

SGRV 470 454 502 503 503 504 504 474 471 434 437 

Eynatten 
WEDAL(***) 

148 158 143 340 392 357 413 436 473 460 467 

Eynatten 
TENP 

91 103 85 140 243 243 263 282 303 305 302 

vTn- 
east (*) 

190 223 214 223 439 459 524 558 659 681 679 

east(****) 812 835 879 894 1,108 1,130 1,192 1,300 1,446 1,492 1,490 

border max 
east 

816 853 885 898 1,136 1,161 1,211 1,482 1,494 1,498 1,509 

border min 
east 

706 788 815 703 791 871 956 993 1,021 742 770 

Zandvliet-H 
north 

250 320 320 266 305 293 306 313 321 327 332 

Loenhout 500 500 575 575 575 575 575 575 575 575 575 

PSP 400 400 400 400 400 400 400 400 400 400 400 

total 3,586 3,745 3,828 3,887 4,082 4,183 4,285 4,335 4,386 4,435 4,474 

(*) concerns the proportion imported into Belgium via Eynatten-WEDAL and Eynatten-TENP and tapped off from 
the vTn pipeline downstream respectively in the west (mainly in Zomergem and in Wachtebeke) and in the east 
(in Berneau); (**) a transition period until 2007 is required, when the natural gas system continues to depend 
on trade in natural gas at the hub where exit capacity also remains reserved for other countries. This simulated 
supply via the hub may differ from the shortages in entry capacity noted in §5.3.A as the routes here are 
simulated and in §5.3.A the role of the hub is calculated if all other entry points operate at full load, so the hub 
plays a minimum role, (***) also includes a back-up contract for 75 k.m³(n)/h until 2007 that comes in via a 
subscription for transit, (****) the upper and lower limits indicate the scope within which the supply may 
fluctuate with creating additional pressure points. This flexibility will be substantially improved as of 2007 by 
the laying of the Lommel-Loenhout connection, but this flexibility does require compression in Dilsen. 

In the simulation framework set out, congestion of the downstream transmission capacity 
is limited to i) congestion in the east as of 2008 which can be resolved by reinforcing the 
Segeo pipeline on the Haccourt-Warnant Dreye route and ii) congestion in the west as of 
2013 which can be resolved by reinforcing the Brugge-Zomergem route. If, for instance, 
extra branches are added to the vTn pipeline, then the pressure points will move 
elsewhere or may even be eliminated. These congestion points are sensitive, amongst 
other things, in terms of the final precise location of the additional power plants and 
additional industry. However, this sensitivity at local level does not adversely affect the 
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identification of overall investment needs as described in §5.3.A. The limited congestion 
of the transmission capacity also illustrates that the capacity on the Belgian transmission 
network is to a great extent determined by investment projects on the main axes in the 
neighbouring transmission networks. 

The diagnosis scenario assumes that the upstream entry capacity in Eynatten will 
increase by at least 700 k.m³(n)/h which will be available for the Belgian market. This 
can be achieved through additional compression. Initially, the downstream entry capacity 
will be simulated without additional branches so as to ensure that the indicative plan is 
not dependent on a priori choices. However, this does not alter the fact that a branch on 
the vTn pipeline in the Sint-Truiden area in the direction of Antwerp seems an interesting 
option. Following on from this, a compression station on the vTn pipeline in Winksele 
should be assessed. These ideas resulting from the diagnosis are assessed in Chapter 6, 
before we go on to draw up the investment plan. 

This approach results in a calculated spread of the routes and to a certain extent ensures 
the optimisation of the network. This means that (i) this is the minimum level of 
investment, (ii) flexibility is required on the capacity market (switching between entry 
points) and (iii) tariffs will be used as signals to encourage this spread. 

Figure V.3 gives the simulation result for 2004 and Figure V.4 for 2014. This is therefore 
an efficient spread of supplies to cover an extreme peak flow rate the transmission 
network can deal with.  

Figure V.3: Spread of supply with peak flow in 2004 (3,586 k.m³(n)/h)(*) 
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13.9%

 
(*) vTn west: offtake from the vTn-pipeline in the west, mainly in Wachtebeke or Zomergem; vTn east: offtake 
from the vTn-pipeline in Berneau 
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Figure V.4: Spread of supply at peak flow in 2014 (4.474 k.m³(n)/h)(*) 
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(*) vTn west: offtake from the vTn pipeline in the west, mainly in Wachtebeke or Zomergem; vTn east: offtake 
from the vTn pipeline in Berneau 

The following striking differences may be observed between 2004 and 2014: (i) the share 
of the domestic flexibility instruments falls from 25.1% to 21.7%, (ii) the share of LNG 
falls from 22.3% to 12.2% and (iii) the importance of Eynatten increases from 6.7% to 
17.2%. According to the diagnosis scenario, the supply position will move to a situation 
in which at peak levels the Belgian market is not dependent on supplies of transit gas 
received via the Zeebrugge hub for which exit capacity has been reserved at the border. 

Supply is widely spread among the entry points and this leads to an increased resistance 
to incidents. In 2014, the share of the largest entry points amounts to 23.2%. When the 
‘n-1’ principle is applied, this means that there must be a fall-back in the event of an 
interruption in supplies via the Zeepipe terminal. This reserve is built in, as neither 
potential voluntary interruptions (§3.5) nor potential sales of natural gas for transit are 
taken into account when simulating the peak supply in the diagnosis scenario51. 

Generally speaking, a tendency to obtain more supplies from the east and the north is 
expected and encouraged. This development has a twofold advantage: (i) more efficient 
use of the network and therefore less investment and (ii) the spread leads to greater 
security of supply. 

5.4. Diagnosis of supply capacity for L-gas 

This section presents the integrated simulation results of the Pegasus and Simone model 
for the L-gas transmission network that apply in the diagnosis scenario. We begin by 
assessing the indicative and static entry capacities of the only relevant entry point for the 

                                                 
51 In §3.5 the potential for the release of natural gas in industry and power production as a result of multi-
fuel plants is estimated at a minimum of 20% of demand. If the main entry point, the ZPT, fails at peak time 
owing to a temporary incident, it is sufficient for 10% to a maximum of 15% of the transit gas to be sold on the 
Belgian market to balance the shortfall. This illustrates that a combination of both options offers adequate 
security to deal with a temporary incident. 
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peak in Poppel. This means that for L-gas there is no question of a differentiation of 
routes. The supply balance sheet on the peak is then compiled.  

A. ENTRY CAPACITY 

Figure V.5 gives the results of the check of the available entry capacity for L-gas for the 
Belgian market, with the cumulative DENC calculated in §3.3. The available entry 
capacity at peak flow rate is limited to the entry capacity at Poppel. 

Figure V.5: L-gas entry capacity  
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available entry capacity** 1,462 1,462 1,462 1,462 1,462 1,462 1,462 1,462 1,462 1,462 1,462
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(*) this concerns the peak flow which, according to the diagnosis scenario, must be supplied via the Poppel 
entry point and therefore after the reduction of emission capacity from the natural gas transformers in Lillo and 
Loenhout and the back-up contract running until 2007 inclusive; (**) estimated useable entry capacity at 
Poppel minus the estimated MTSR reserved for transit at Poppel. Zandvliet-L is not available during the peak 
flow. 

The entry capacity for the Belgian L-gas market is estimated at 1,462 k.m³(n)/h 
by 2014. This capacity is amply sufficient to cope with the extreme peak flow until 2007. 
However, as of 2007, the net peak flow rises sharply owing to the end of a back-up 
contract worth 250 k.m³(n)/h in backhaul capacity from Blaregnies. This means there will 
be a capacity shortage when peak flow has to be absorbed. From 2008 onwards, there 
will be capacity shortage that will increase to 225 k.m³(n)/h in 2014. 

Bearing in mind the criteria set out in §5.2, it is assumed in the diagnosis scenario that 
the necessary steps are taken to ensure that Poppel is able to follow the extreme peak 
flow until 2014. 

The transmission capacity subscribed for transit for the French market amounts to 
1,300 k.m³(n)/h by 2014. Upstream in the transmission network van GtS, however, only 
1,100 k.m³(n)/h is reserved52. 

                                                 
52 Discrepancies between the capacity reservations on the various transmission networks that are crossed on 
the transit route are also factors to be examined as regards the upstream issue (§6.4: case study ‘upstream 
bottenecks’). 
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B. SUPPLY BALANCE SHEET 

Table V.2 gives the supply balance sheet for L-gas. 

Table V.2: L-gas supply balance sheet with an extreme peak flow 

in k.m³(n)/h 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

DEMAND            

final demand 1,830 1,859 1,890 1,920 1,952 1,983 2,015 2,044 2,074 2,104 2,134 

SUPPLY            

Poppel 1,133 1,162 1,223 1,223 1,462 1,462 1,462 1,462 1,462 1,462 1,462 

Loenhout 
transformer 

337 337 337 337 337 337 337 337 337 337 337 

Lillo transformer 110 110 110 110 110 110 110 110 110 110 110 

back-up contract 250 250 250 250 0 0 0 0 0 0 0 

shortfall 0 0 0 0 43 74 106 135 165 195 225 

total 1,830 1,859 1,890 1,920 1,952 1,983 2,044 2,074 2,077 2,104 2,134 

There is sufficient entry capacity to absorb the extreme L-gas flow rate until 2007. 
In 2008, there will be a shortage of 43 k.m³(n)/h, increasing to 225 k.m³(n)/h by 2014.  

Chapter 6 will return to this diagnosis when the investment plan taking account of the 
L/H switching potential is drawn up.  

5.5. Operational reserve 

This section examines whether there are adequate operational reserves to guarantee 
system integrity in the diagnosis scenario. Specifically, we look at whether the linepack 
and the operational resources are in a position to guarantee daily balancing. This is a 
requirement, as the criteria used to assess the flow rate capacity of the pipeline system 
are based on average hourly offtake on a peak day and not on peak-time use (§3.3). 

A. BALANCE CONDITIONS 

System integrity calls for an overall approach on the part of the system operator. The 
commercial policy makes it possible to guide and adjust network load and network 
balancing as well as possible. Once the commercial policy has been drawn up, the 
transmission company initially has the linepack on the transmission network to ensure 
that system integrity is maintained. With the help of back-up contracts, spot 
transactions, the interruption agreements and the operational reserve, the transmission 
company will guide the linepack and thus guarantee the system integrity. This primarily 
involves coping with network imbalances within the balancing period and dealing with 
remaining imbalances outside the balancing period.  
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Figure V.6 provides a diagrammatic view of the balancing system used by Fluxys SA/NV. 

Figure V.6: Balancing system  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Source: Fluxys 

The balancing period consists of one day with the following tolerances to be observed: 

HIT: Hourly Imbalance Tolerance - tolerance for the hourly imbalance in m³(n)/h; 

CIT: Cumulated Imbalance Tolerance - tolerance for the cumulated imbalance 
(sum of the hourly imbalances in m³(n)); 

DIT: Daily Imbalance Tolerance - tolerance for the daily imbalance in m³(n). 

In the context of its commercial policy, the transmission company will offer network 
users a certain quantity of HIT and CIT, on the basis of the linepack (LP) in the 
transmission network and the operational reserve (OR) at its disposal, in accordance with 
the following balancing condition: 

LP = CIT (1 – OR / HIT) 

OR  ≤  HIT 

The balancing condition indicates that: 

CIT positive variance

- the useable LP depends directly on the network load and therefore indirectly on 
the commercial policy adopted. This implies that the offer of CIT and HIT can vary 
depending on the network load. The supply of CIT and HIT should/could be 
greater in the summer than in the winter, for instance. Increasing the LP (m³(n)) 
presupposes investing in the transmission network (pipelines and/or 
compression). 

- As and when the transmission company has larger OR, it can increase the CIT and 
HIT on offer without endangering system integrity. On the assumption that the OR 
is equal to the cumulated HIT of all network users, the transmission company can 
offer virtually unrestricted CIT and make use of the useable LP itself to cope with 
the remaining imbalances outside the balancing period (provision of wider 
tolerances for DIT); 
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- Increasing the OR (m³(n)/h) firstly involves investing in emission capacity (LNG 
terminal, PSP, Loenhout, etc.) and to a lesser extent in volume (volume required 
= 10 to 12 x OR). 

B. ESTIMATING OPERATIONAL REQUIREMENTS FOR H-GAS COMPARED WITH L-GAS  

System integrity is not determined solely by the natural gas flows and the technical 
characteristics of the transmission network. Ultimately, the commercial policy of the 
transmission company defines the extent to which it is necessary to call upon operational 
resources. Via efficient marketing of the flexibility in the transmission network, both the 
network load and the network balance can be directed and adjusted. By adopting an 
adequate commercial policy, it is therefore possible to cut investments and operating 
resources.  

The commercial policy of the system operator is currently being developed since the main 
conditions for access to the transmission network have been approved by the CREG 
December 2004. The commercial policy will be drawn up in conjunction with the CREG, 
and this will result in the indicative transmission programme. 

As regards managing the linepack and dealing with network imbalances and network 
losses, the system operator can call upon the operational reserve provided for by the 
system operator by booking transmission and/or storage capacity itself. At the moment, 
Fluxys SA/NV has reserved emission capacity and storage volume at the LNG terminal for 
this purpose (150 k.m³(n)/h53; 3.6 M.m³), emission capacity at the peak shaving plant in 
Dudzele (100 k.m³(n)/h) and emission capacity and storage volume in Loenhout 
(50 k.m³(n)/h; 20 M.m³). 

Figure V.7 gives an estimate of the operational reserve required until 2014 in accordance 
with the diagnosis scenario. When the OR is calculated, it is assumed that the rules for 
the supply of CIT and HIT as put forward for 2004 remain unchanged. This is a 
conservative approach as both the rules on the supply of CIT and HIT and the quantities 
offered will have to be adjusted on the basis of experience in order to match better to the 
evolving market. However, it cannot be determined a priori whether the commercial 
policy alone will be able to absorb the announced shortfall in operational reserve. 

                                                 
53 Increased to 300 k.m³(n)/h as of 2007. 
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Figure V.7: Estimate of the operational reserve required for the H-gas transmission 
network  
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On the basis of the hypothesis that, with the exception of the Brakel–Haaltert connection, 
there will be no further investment downstream in the transmission network (curve OR 
1), the OR of 300 k.m³(n)/h currently available is insufficient. OR requirements are set to 
increase from 287 k.m³(n)/h in 2004 to 344 k.m³(n)/h in 2006. In 2007 the OR 
necessary will fall to 248 k.m³(n)/h as a consequence of the increase from the LP thanks 
to the completion of the Brakel–Haaltert connection. After this, the OR required will rise 
again to 496 k.m³(n)/h in 2014. 
If we take account of the Haccourt – Warnant Dreye doubling in 2008 (curve OR 2), then 
we observe a second fall in 2008 to 205 k.m³(n)/h followed by another gradual rise to 
346 k.m³(n)/h in 2014. 

If the pipeline to be laid between Brugge and Zomergem is also taken into account 
(curve OR 3), then a sharp fall may be observed as of 2013 from 314 k.m³(n)/h to 
197 k.m³(n)/h. 

Figure V.8 gives estimate of the operational reserve required for the L-gas transmission 
network until 2014. 
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Figure V.8: Estimate of the operational reserve required for the L-gas transmission 
network 
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The assumption is that there will be no further investments in the L-gas transmission 
network. This means that because of the increase in the network load, the available LP 
will decline and consequently the OR requirements will rise from 25 k.m³(n)/h to 
121 k.m³(n)/h in 2014. 

C. INVESTING IN OPERATIONAL RESOURCES 

The transmission company has been asked to make an economic system assessment of 
the various solutions for maintaining system integrity and to submit a comprehensive 
study to the CREG by February 2005 (§6.4: ‘system integrity’ case study), bearing in 
mind the following elements: 

- investing in new pipelines merely to cope with a shortage of linepack is not 
advisable, but investing in the transmission network owing to capacity 
requirements will have a positive side-effect by causing an increase in the 
available linepack; 

- investing in a carefully considered commercial policy will make a strong and pro-
active contribution towards maintaining system integrity;  

- concluding back-up contracts and, if necessary as a transitional measure, 
interruption agreements, can make an important contribution towards 
guaranteeing system integrity. Compared with the use of the operational reserve 
which can be deployed quickly and flexibly by the transmission company, the 
possibility of deploying back-up contracts and interruption agreements and above 
all the speed with which this can be done is sometimes limited;  

- investments to increase the operational reserve do not only promote system 
integrity but also reduce the supply risk, increase flexibility, can be recharged to 
the network user through appropriate tariffs and facilitate access to the 
transmission network for entrants to the transmission market (CIT, HIT and DIT 
offer). In this respect, investments to increase the operational reserve are to be 
preferred to the aforementioned back-up contracts. The flexibility achieved in this 
way competes directly with the flexibility available from neighbouring transmission 
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companies at the entry points (borderflex). A carefully considered tariff policy will 
therefore be extremely important;  

- Figure V.7 shows that 2005 and 2006 will see shortfalls in OR of 25 and 
44 k.m³(n)/h respectively for H-gas. This shortfall and all further shortfalls will be 
overcome by reserving 150 k.m³(n)/h in extra emission capacity (plus extra 
volume) at the LNG terminal as of 2007. Pending this, the shortfall in OR is 
overcome by interrupting the supply to customers (Drogenbos and Kallo electricity 
power station); 

- the resources currently used by the system operator to manage the operational 
reserve are found on the 80-bar H-gas transmission network. These operational 
resources can be used indirectly, via the transformers, for the L-gas transmission 
network and via the Masnuy pressure reduction station for the 66-bar H-gas 
transmission network. It is advisable to examine to which extent additional 
resources can be disclosed to obtain operational reserves on the L-gas and the 
66-bar H-gas transmission network. Investments that contribute towards a further 
interconnection of the transmission network (see vTn pipeline, Lommel-Loenhout 
pipeline) contribute towards optimising the use of the existing operational 
resources. This also promotes the feasibility of moving from three balancing points 
to 1 balancing point; 

- Figure V.8 shows that for the L-gas market there will be a shortfall in OR of 
25 k.m³(n)/h in 2004, rising to 121 k.m³(n)/h in 2014. It may be assumed that 
as a consequence of the liberalisation of the natural gas market, L-gas that is now 
intended for transit will ‘stay behind’ to supply the Belgian L-gas market. This 
reduces the network load (less transmission capacity for transit and/or backhaul) 
and the LP will increase, causing the OR requirement to fall. The possibility of 
retaining transmission pipelines which are scheduled to be taken out of service in 
the context of the HPN project (refers to a survey that aimed at verifying whether 
the pipelines can still be used at their design pressure) as pipeline buffers (extra 
LP) should also be considered. As of 2007 there will be surplus OR for the H-gas 
market. The operational reserves on the H-gas market can be used indirectly via 
the transformers as OR for the L-gas transmission network. 
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6. Investment plan 

Whereas the previous chapters looked at the development of the natural gas system, this 
chapter will use the insights acquired to draw up an investment plan. A balanced 
investment plan does not only consist of plans for new pipelines, but also considers 
possible management issues. The extent to which it is possible to rely on influencing 
demand (demand-side management - DSM) and supply (supply-side management - 
SSM) to adjust the diagnosis scenario along socially desirable lines is therefore 
examined. The point of view adopted in this indicative plan primarily involves 
streamlining physical investments without having to yield ground in respect of security of 
supply, economic reasonableness and the free market system. In this context, the CREG 
is opting for the market-driven adjustment of demand and supply, which is reflected in 
the market scenario that constitutes the policy reference. The theoretical optimum in the 
field of sustainable development and technical efficiency is reflected in the intervention 
scenario as described in §1.3. 

As this final chapter builds on previous analysis, the discussion will focus very precisely 
on changes in respect of the diagnosis scenario. A clear understanding therefore requires 
some knowledge of the insights gained from the diagnosis scenario. Moreover, both the 
market scenario and the intervention scenario have side-effects from the diagnosis 
scenario and for everything that does not change, both scenarios follow the same lines as 
the diagnosis scenario.  

6.1. Demand-side management 

In line with Table I.1, the hypotheses of the three DSM instruments are explained in this 
section. 

DSM#1: SWITCHING L-GAS CUSTOMERS TO H-GAS  

The diagnosis scenario adopts the hypothesis that the Belgian natural gas system will 
continue to develop on the basis of the current geographical penetration of the H-gas 
network and the L-gas network. Only for the electricity sector is it assumed that all 
additional power plants connected to the transmission network will be supplied with  
H-gas.  

a. Realistic potential 

• An analysis of major industrial users of L-gas reveals that there are ten industry L-
gas customers who, under reasonable circumstances, can be switched to H-gas by 
establishing a connection to the nearest H-gas transmission pipeline. Moreover, 
some members of this group have already expressed their willingness to switch. 
This group of ten customers accounts for 58% of the L-gas used in industry 
in 2004. The total capacity required by this group is estimated at 141 k.m³(n)/h 
in 2004. Switching to H-gas means an additional capacity requirement of 
118 k.m³(n)/h on the H-gas transmission network. The total costs of switching (the 
costs of laying a pipeline to the nearest H-gas pipeline) for these ten 10 natural gas 
users is estimated at around EUR 33 million.  

• Only the electricity power plant in Mol is supplied exclusively with L-gas and this 
power plant could be switched to H-gas. This means that the capacity requirement 
(DENC) of 76 k.m³(n)/h of L-gas would become a capacity requirement of 
64 k.m³(n)/h of H-gas. 

• An analysis of the L-gas distribution areas indicates that only the Limburg 
communes of Houthalen-Helchteren and Leopoldsburg have an stand alone network 
structure. This means that these distribution networks do not contribute towards 
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ensuring supplies to other distribution networks and are only supplied by the 
transmission network. This is an important factor, which means that a switch to H-
gas does not have any consequences for other distribution areas on L-gas. This 
means, for instance, that another distribution network will not have to reinforce its 
‘city gates’ to bring in more L-gas via the transmission network. For these two 
communes, therefore, a switch to H-gas has no impact on investments as regards 
the L-gas network. The current capacity requirement for these communes is 
15 k.m³(n)/h. A switch to H-gas means a capacity requirement of 13 k.m³(n)/h. In 
addition to laying connections, switching a distribution zone involves an individual 
inspection, the costs of which are estimated at around EUR 50 to 75 per offtake 
point.  

b. Scenarios 

The intervention scenario switches the entire group of ten customers (see above) to  
H-gas on the basis of a cost-effective phased plan over the period from 2007 to 2010, 
although this policy results in the creation of a surplus of L-gas transmission capacity. 

The market scenario switches a number of L-gas customers to H-gas using a cost-
effective ranking based on the savings that can be made in investments in the L-gas 
network. The market scenario therefore avoids the need to reinforce the L-gas 
transmission network by converting enough L-gas customers to H-gas. 

c. Explanation 

The danger with switching L-gas customers to H-gas in phases is the gradual 
reinforcement of the entry capacity for H-gas and the simultaneous reduction in the 
utilisation of the main axes for L-gas. Ultimately, this policy can lead to a situation in 
which the network is ‘malformed’ and is characterised by the fact that the Dorsales are 
not used (at least for domestic transmission). Therefore if more customers are switched 
over than savings are made in investments in the L-gas network, it seems preferable to 
do this all at once. This means using the Dorsales for H-gas immediately, for instance by 
establishing a connection with the vTn pipeline in Winksele, but this in turn causes a 
problem in that the Dorsales is also used to transit L-gas to France. The complexity of 
switchover policy calls for a specific case study (§6.4). 

DSM#2: KYOTO AGREEMENT 

The diagnosis scenario adopts the hypothesis that demand for natural gas is 
characterised by a preference for natural gas and best-practice energy-efficiency on the 
basis of current data (§ 1.2.J). In this sense, existing measures from the greenhouse gas 
policy are included in the diagnosis scenario and the need for further actions to fulfil the 
agreement is stated.  

a. CO2 emissions 

Bearing in mind the coherence between the diagnosis scenario and the forecasts from the 
Federaal Planbureau (Federaal Planbureau 2004), the diagnosis scenario indicates the 
following trend in CO2 emissions for the period 1990-2010: i) stabilisation for the 
household sector, ii) growth of 9% for the services sector, iii) a reduction of 5% for 
industry and iv) a reduction of 3% for the electricity sector. 

The results of the diagnosis scenario indicate that the potential for substituting carbon-
intensive fuels (coal and petroleum) with natural gas is nearing exhaustion, so all that 
can be relied on is far-reaching RUE measures. To meet the ‘Kyoto target’, the demand 
for natural gas will therefore have to be cut. The specific RUE measures involved are not 
defined here, but is it assumed that all sectors will make an equal relative contribution 
towards achieving a 7.5% cut in CO2 emissions in the period 1990-2010. The Kyoto 
agreement does not state what should be done thereafter but this plan extrapolates that 
the Kyoto level of 2010 should be maintained. This is very strict, of course, and it means 
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that the total demand for natural gas cannot increase any further after 2010 (unless this 
is offset by a fall in other carbonaceous sources of energy). 

b. Scenarios 

The intervention scenario leads to a reduction of 7.5% in CO2 emissions in the period 
1990-2010 and a stabilisation thereafter. At least as regards the contribution made by 
the use of natural gas to CO2 emissions. As this does not include the transport sector, in 
which growth in CO2 emissions is estimated at 36% in the period 1990-2010 (Federaal 
Planbureau 2004), the intervention scenario alone does not guarantee compliance with 
the Kyoto agreement. 

As regard the electricity sector, ‘scenario K7’ of the Indicative Programme (CREG 2002) 
is taken as the starting point. In this scenario, the demand for electricity is 6% lower in 
2010 compared with the business-as-usual scenario, ‘scenario B1’ and the power 
production part is increased by 1,750 MWe WKK and 760 MWe OCGT and no further 
CCGT power plants are built (diagnosis scenario: 710 WKK, 960 OCGT and 2100 CCGT). 

To prevent security of supply in natural gas being conditional upon compliance with the 
Kyoto agreement by means of policy measures that have yet to be defined, in this 
respect the market scenario is identical to the diagnosis scenario. The market chooses 
natural gas: the potential for the substitution of carbon-intensive primary energy sources 
by natural gas in the context of a greenhouse gases policy is used. Energy efficiency 
develops in line with ‘best practices’: any new boiler is a high-efficiency boiler. 

c. Explanation 

The effect of a greenhouse gases policy on the indicative plan has indirect rather than 
direct consequences: 

• the Kyoto agreement is a volume agreement: the consumption of carbonaceous 
fuels has to be cut (on average but not necessarily peak consumption). For 
instance, it is no problem if a natural gas power station operates to full capacity at 
peak times, but in order to meet the Kyoto target, the total number of operating 
hours must be cut and to achieve this the average demand for electricity has to be 
reduced. The natural gas system still has to be able to cope with peak consumption; 

• to the extent that the Kyoto agreement is implemented by means of renewable 
energy sources which cannot always be relied on (wind, sun, etc.), back-up has to 
be provided. To avoid black-outs in electricity supplies each MWe of sun and wind 
energy should be backed up by one MWe of extra capacity from e.g. natural gas 
power plants. To this extent, the Kyoto policy has no impact on the required 
capacity of the natural gas system. 

DSM#3: INTERRUPTIBILITY 

The diagnosis scenario adopts the hypothesis that it must be possible to absorb peak 
demand without having to call upon the potential interruptibility of transmission capacity. 
On the basis of the insights provided in §3.5, a degree of interruptibility will be included 
in the market and the intervention scenarios. 

a. Potential  

In §3.5 the technical interruptibility potential resulting from the availability of multi-fuel 
equipment in industry and power production, is depicted. This potential is estimated at 
30% of the peak flow. However, a number of premises have to be met in order to 
guarantee this potential. For instance, the transmission capacity market must evolve 
further, to include an adequate supply of interruption formulas together with various 
tariff levels.  
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b. Scenarios 

The intervention scenario leads to a gradual shaving of peak demand from industry and 
power production of up to 30%. This potential is technically possible but requires specific 
support initiatives in terms of the commercialisation of non-firm transmission capacity. 

The market scenario uses a potential of 15% taken as a median value on the basis of an 
analysis of demand among major industrial users.  

c. Explanation 

Although there is a potential demand for interruptibility of transmission capacity, specific 
attention must be paid to the commercialisation of interruptibility. 

• Of course, interruptibility is only relevant if it is offered as an alternative to 
investment in the transmission network. Otherwise, non-firm capacity is firm after 
all. This means that large-scale users who at the moment subscribe for non-firm 
capacity and change their minds from one day to the next do not all obtain firm 
capacity. This calls for a follow-up policy. 

• Interruptibility means that there must be adequate alternative fuel available. Given 
the environmental requirements, it is becoming increasingly difficult, for instance, 
for power plants to use coal, even during peak periods. 

• Unlike the market for interruptible natural gas supplies, the market for interruptible 
transmission capacity is a recent element and the way this market develops is very 
much determined by the rules applicable on the transmission market. This is why 
this market will be closely followed up under the indicative plan, as regards both 
market guidance and any adjustments to the hypotheses used.  

6.2. Supply-side management 

In accordance with Table I.1, the hypotheses of the two SSM instruments are explained 
in this section. 

SSM#1: AVAILABILITY OF TRANSIT GAS  

The diagnosis scenario adopts the hypothesis that it is not possible to rely on natural gas 
for which both an ‘entry’ and an ‘exit’ has been taken up at the border. In other words, 
natural gas that enters Belgium for transit purposes may at all times continue along the 
route to the country of destination. This right is not restricted, but the market indicates 
that, by means of back-up contracts and the price mechanism, natural gas that is in fact 
intended for transit is available for the Belgian market after all. This market factor will be 
taken into account, because the indicative plan requires the supply being guaranteed 
under reasonable conditions.  

a. Potential 

The (spot) price that people are willing to pay to a great extent determines the potential 
volume of transit gas that can be released for the Belgian market. In this indicative plan, 
an estimate will be made, on the basis of the current back-up contracts and the market 
trends, bearing in mind the phenomenon that peak consumption in Belgium tends to 
coincide with peak consumption in the neighbouring countries, which means that a high 
level of demand comes from abroad as well.  

Trading transit gas in Belgium does not necessarily mean that the original country of 
destination will have to cope with a shortfall. All kinds of swap mechanisms which can 
cope with this are conceivable, (e.g. using storage gas in the country of destination). 
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These mechanisms are the subject of back-up contracts which guarantee gas supplies for 
both parties. 

b. Scenarios 

The intervention scenario counts on a potential 10% of the transit gas available in 
Belgium at a peak time. After all, the relative scarcity of transmission capacity on the 
Belgian market means that the spot prices reach peaks. There is therefore a shift from 
cuts in investments in peak capacity to an increase in the price of natural gas when entry 
capacity reaches congestion. Conversely, investing in peak capacity implies that the 
transmission tariff includes an extra (insurance) premium to prevent natural gas prices 
peaking owing to capacity scarcity.  

The market scenario follows the principle that cuts in investment may not lead indirectly 
to overly extreme natural gas prices at times of peak demand. Ideally, the market should 
develop towards concluding back-up contracts (swaps) with transit shippers to provide 
hedging against both the supply risk and the price risk. The market scenario counts on 
potential from such contractual back-up supplies of 5%. 

c. Explanation 

Both the intervention scenario and the market scenario adopt a cautious ad hoc potential 
whereby market developments and the treatment of domestic transmission versus transit 
will indicate to which extent it is possible to rely on transit gas. For instance, it is 
conceivable that transit shippers who also have customers in Belgium will broaden the 
potential of transit gas for the Belgian market.  

SSM#2: FIRM BACKHAUL CAPACITY 

The diagnosis scenario adopts the hypothesis that firm physical entry capacity must be 
guaranteed and that it is not possible to rely on virtual entry capacity. There is 
conditional entry capacity in the sense that a natural gas flow can be booked in backhaul. 
If this natural gas flow can be guaranteed at a certain level, firm backhaul capacity can 
be offered.  

a. Potential 

The use of backhaul capacity, and certainly the offer of firm backhaul capacity, is an 
innovation on the transmission market, in respect of which ‘proof of concept’ has not yet 
been provided in full. Saving physical entry capacity by calling upon virtual capacity is 
not yet an obvious course of action in practical terms given the current state of affairs.  

b. Scenarios 

The intervention scenario follows a scenario whereby the established minimum natural 
gas transit to France in Taisnières (supplied via the Troll and Segeo pipeline) is 
guaranteed by the transit shipper concerned. In this way, 500 k.m³(n)/h firm backhaul 
capacity could be offered on the primary transmission market (estimate). 

For the market scenario, this mechanism does not yet seem ready for implementation at 
the moment. This does not alter the fact that such innovations will ultimately increasingly 
characterise the transmission market. 

c. Explanation 

Various framework conditions must be observed to be able to offer firm backhaul 
capacity. First of all, the forward natural gas flow must be guaranteed at a minimum 
level, which is the maximum level of firm backhaul capacity. The tariff system must 
develop appropriate tariffs and the primary transmission market must be developed 
along these lines.  
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6.3. Scenario analysis 

In this section, the results of the market scenario and the intervention scenario are 
compared with the diagnosis scenario. 

A. EFFECTS ON ANNUAL DEMAND FOR NATURAL GAS 

The variation of the hypotheses as regards the switching from L- to H-gas and additional 
Kyoto measures affect the volume and hence the peak. With planning, interruptibility 
only has a peak effect. 

a. H-gas: annual demand 

Figure VI.1 gives the forecasts as regards demand for H-gas according to each scenario 
in G.m³(n). 

Figure VI.1: Demand for H-gas per scenario 
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Findings: 

• The variance noted in respect of the market scenario as compared with the 
diagnosis scenario as of 2010 is the consequence of switching L-gas customers to 
H-gas in line with the market to save on investments more in the L-gas 
transmission network. This option is only adequate after 2010 when the potential 
from interruptibility becomes insufficient to meet the growing demand for 
transmission capacity for L-gas. Consequently, as of 2010 demand for H-gas in the 
market scenario is higher than in the diagnosis scenario. In 2014 the demand for H-
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gas according to the market scenario is 4.6% higher than in the diagnosis scenario 
(18.68 G.m³(n) compared with 17.86 G.m³(n)/h). 

This variance is therefore the reflection of the effects on the demand for L-gas, the 
difference being that 16% is gained on volume (1 m³(n) L-gas = 0.84 m³(n)  
H-gas). 

• The variance in the intervention scenario compared with the diagnosis scenario is 
the net result of two compensating effects: L/H switching leads to an increase in the 
demand for H-gas and extra Kyoto measures lead to savings in the demand for H-
gas. Bearing in mind the necessary preparatory work, it is assumed that as of 2007 
a start can be made on the phased switchover. Until 2007 the Kyoto measures 
therefore lead to a net decline in the demand for H-gas. However, in the period 
from 2010 to 2012 the positive switching effect is higher than the negative Kyoto 
effect. By 2014, the switching effect will lead to an increase in the demand for H-
gas of 1.39 G.m³(n) (growth of 7.8%) while the Kyoto effect will result in savings of 
1.61 G.m³(n) (saving of 8.4%) which means a net fall of 0.24 G.m³. 

b. L-gas: annual demand 

Figure VI.2 gives the forecasts as regards demand for L-gas according to each scenario 
in G.m³(n). 

Figure VI.2: Demand for L-gas per scenario 
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Findings: 

• The variance observed in the market scenario compared with the diagnosis scenario 
is the consequence of switching L-gas customers to H-gas in line with the market to 
save extra investments in the L-gas transmission network. As of 2010 this option is 
adequate because from then on, the interruptibility will be insufficient. 
Consequently, from 2010 the demand for L-gas in the market scenario is lower than 
that in the diagnosis scenario. In 2014 the demand for  
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L-gas according to the market scenario is 9.5% lower than in the diagnosis scenario 
(5.63 G.m³(n) compared with 6.22 G.m³(n)/h). 

• The variance observed in the intervention scenario compared with the diagnosis 
scenario is the result of two effects: demand for L-gas declines owing to the  
L/H switching and extra Kyoto measures. The L/H switching will begin in 2007 with 
a view to switch i) 10 large-scale industrial consumers, ii) the distribution in 
Houthalen-Hechteren and Leopoldsburg and iii) the L-gas power plant in Mol by 
2010. This switching programme therefore goes further than the market scenario 
which only considers switching as a means of saving extra investment in the L-gas 
transmission network. Consequently, the intervention scenario is not advisable from 
the point of view of network optimisation and leads to a surplus of L-gas 
transmission capacity. 

B. EFFECTS ON CAPACITY SUPPLY AND DEMAND  

a. H-gas: capacity supply and demand  

Figure VI.3 indicates the demand for and the supply of entry capacity for H-gas per 
scenario. 

Figure VI.3: Demand for and supply of entry capacity for H-gas per scenario 
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expected development of DSM and SSM in line with the market. Physical investment 
is necessary to cope with the shortage of entry capacity which will rise to 
195 k.m³(n)/h in 2014. In 2014, the market scenario leads to a saving of 73% of 
the physical reinforcements required in the H-gas transmission network compared 
with the diagnosis scenario. 

Intervention scenario 

• demand (dark blue): with interventionist DSM, demand for entry capacity over the 
entire period is considerably lower than in the diagnosis scenario. This means that 
the factors of interruptibility and extra Kyoto measures more than offset the 
strengthening effect of the L/H switching. 

• supply (light blue): with interventionist SSM, the supply of entry capacity over the 
entire period is above the supply according to the diagnosis scenario, to the extent 
that transit gas and firm backhaul capacity are used. 

• balance (dark and light blue opposite one another): the supply of entry capacity 
(physical + virtual) is constantly above demand. 

b. L-gas: capacity supply and demand  

Figure VI.4 indicates the demand for and the supply of entry capacity for L-gas per 
scenario. 

Figure VI.4: Demand for and supply of entry capacity for L-gas per scenario 
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• supply (light green): via SSM in line with the market, the supply of entry capacity is 
higher than supply according to the diagnosis scenario throughout the period, to the 
extent that transit gas is used a peak times in line with the market.  

• balance (dark and light green opposite one another): whereas the diagnosis 
scenario struggles with a capacity shortfall in 2008, the market scenario is in a 
position to absorb any shortage by means of L/H switching. Physical investments in 
L-gas are not necessary during the planning period. 

Intervention scenario 

• demand (dark blue): with interventionist DSM, the demand for entry capacity is 
considerably lower than in the diagnosis scenario over the entire period as the 
reasonable potential of L/H switching, extra Kyoto measures and potential 
interruptibility are brought into play. 

• supply (light blue): with interventionist SSM, the supply of entry capacity is higher 
than the supply according to the diagnosis scenario over the entire period, to the 
extent that transit gas and firm backhaul capacity are used. 

• balance (dark and light blue opposite one another): the supply of entry capacity 
(physical + virtual) is constantly above demand. 

6.4. Indicative investment programme 

The indicative investment programme is the end product of the entire analysis procedure. 
In addition to other policy conclusions that came to light earlier on during the analysis, 
the investments and case studies put forward by the CREG in this section form the policy 
basis for further action. 

Given the method adopted, this involves a minimum programme of new investments on 
the main axes. This indicative plan has endeavoured to bring the simulation method 
more and more into line with the changing market circumstances, but was restricted in 
its efforts because i) the Main Conditions (MC) for access to the transmission network 
had not yet been approved at the time the indicative plan was drawn up, ii) the 
commercial policy of the transmission company has yet to take shape in the indicative 
transmission programme (ITP) and iii) (consequently) there is not yet any question of 
market behaviour on the transmission market. The way the market is organised in the 
short term, amongst other things, will have an impact on the investments needed (for 
example the demand for interruptible capacity after the market reform, i.e. with the new 
commercial policy of the transmission companies). The indicative investment programme 
should be assessed in this light and further adjustment in line with the changing market 
will be necessary. On the other hand, there is also interaction, the insights gained from 
this indicative plan will also be used to guide the market and adjust the rules.  

The diagnosis of the transmission infrastructure tests the balance between available 
capacity and required capacity to cover the demand for natural gas. This is the most 
important, but not the only criterion for developing an effective transmission system. If 
there is a shortage of capacity, preference will always be given to multi-purpose 
investments rather than those that contribute only to increasing entry capacity, but at 
the same tome promote the development of a more liquid market. Other considerations 
that are decisive for the choice of investments are (i) flexibility in the choice of supply 
routes at peak times (market accessibility), (ii) general configuration of the network 
(including meshing), (iii) operational reserve (for instance, establishing linepack for day 
and night balancing), (iv) resistance to incidents and (v) uncertainty as regards market 
demand for interruptible capacity. Having assessed the general results of the forecasts, 
the CREG believes that the following investments should be proposed. For some 
investments reservations are expressed as regards the implementation timetable, 
depending on the results of the case studies proposed.  
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A. CHRONOLOGICAL INVESTMENT LIST 

1. BRAKEL-HAALTERT PIPELINE. This connection (ND500, ca. 25 km, ca. EUR 12.5 million) 
is scheduled to be operational in 2005 and will increase flexibility and facilitate network 
balancing, with the added guarantee of firm transmission capacity for the Drogenbos 
power station (CCGT). 

2. IMPLEMENTATION OF REG PRESSURE REDUCTION STATIONS. There are plans for initiatives 
to be taken as of 2005 for a wider application of REG in pressure reduction stations. This 
involves upgrading a feasibility analysis carried out further to the 2001 indicative plan. 

3. EXTENDING THE LNG TERMINAL. On 30 June 2004, Fluxys LNG SA/NV decided to extend 
the existing capacity of the LNG terminal in 2006 (from 60 ships to 100-110 ships, 
ca. EUR 165 million). The 2001 indicative plan had already pointed out the desirability of 
this project. There are signs that transit shippers in particular are interested. Given these 
uncertain circumstances, it is assumed that the capacity that will be created by the 
expansion will be reserved for transit. As part of the CREG follow-up of the indicative 
plan (see point 15) particular attention will be needed to evaluate the utilisation of the 
LNG terminal. 

4. INCREASING TRANSMISSION CAPACITY OF VTN PIPELINE IN REVERSE. Further to the 
decision by the Interconnector operator to increase capacity towards the United 
Kingdom, the in reverse transmission capacity of the vTn pipeline will have to be 
increased in 2006-2007. 

5. LOMMEL-LOENHOUT CONNECTION. The main Obbicht-Dilsen-Lommel axis will have to be 
extended as far as Loenhout (ND 600, ca. 61.5 km, ca. EUR 30.8 million) by 2007. This 
‘multi-purpose’ pipeline is recommended for the following reasons: 

a. the opening up from the east of the major natural gas market in Antwerp (almost 
25% of the natural gas used in Belgium in 2014); 

b. to ensure supplies to the underground storage facility in Loenhout in the summer 
period; 

c. this connection generally alleviates pressure at points of the transmission network 
which threaten to become saturated; 

d. this pipeline contributes not so much towards increasing the entry capacity of the 
transmission network, but toward improving flexibility in the choice of entry point. 
As the supply entry point is less likely to be known in advance, this connection 
contributes towards ensuring security of supply. Shippers have more scope in the 
choice of routes, and this increases liquidity. This may be considered a fringe 
condition so that the free market system can operate properly; 

e. this pipeline helps streamline the system so that three balancing points are reduced 
to one. 

However, all these assets can only be achieved in full if the entry capacity at Obbicht is 
expanded. 

6. DOWNSTREAM ENTRY CAPACITY IN OBBICHT. Plans are drawn up to extend the 
downstream entry capacity in Obbicht by 250 k.m³(n)/h in 2007 by means of a 
compressor in Dilsen (ca. EUR 25 million) when the Lommel-Loenhout pipeline is 
operational or at least as soon as the upstream problems have been resolved and the 
effect of switching L-gas customers to H-gas has been estimated (see Case Study 4).  

7. LOENHOUT STORAGE FACILITY. There are plans for the only underground natural gas 
storage facility in Loenhout to be expanded as quickly as is technically possible  
(2007-2008): i) increase of 75 k.m³(n)/h in emission capacity, ii) increase of 
100 k.m³(n)/h in injection capacity and iii) increase of 100 M.m³(n) in useful storage 
capacity. 
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8. NATURAL GAS QUALITIES BLENDING PLANT. There are plans to use the third LNG tank of 
the PSP (19 k.m³) in Dudzele to store nitrogen with a view to managing natural gas 
qualities in 2006-2007. 

9. OKS AS TRANSACTION POINT FOR THE HUB. There are plans to locate the actual 
transaction point of the Zeebrugge hub at the ‘Oostkerkestraat’ junction (OKS) by  
2006-2007. 

10. INCREASING ZEEBRUGGE-BLAREGNIES TRANSMISSION CAPACITY. There are plans to 
increase the transmission capacity of the Troll pipeline for transit towards France in 2007, 
although this depends on the reinforcement and use of the LNG terminal. 

11. REINFORCING THE SEGEO PIPELINE. On the basis of the congestion points as estimated 
at the moment at least, there are plans to lay an ND900 pipeline along the existing route 
of the Segeo pipeline between Haccourt and Warnant-Dreye in 2008 (ca. 36 km, 
ca. EUR 18 million). 

12. REINFORCING THE BRUGGE-ZOMERGEM PIPELINE. On the basis of the congestion points 
estimated at the moment at least, there are plans to lay an ND900 pipeline along the 
existing route between ‘Oostkerkestraat’ and Zomergem in 2013 (ca. 26 km, 
ca. EUR 13 million). 

B. CASE STUDIES.  

Owing to i) the complexity, ii) the demand for an integrated approach, iii) the mutual 
dependency between projects and iv) the strong dependency on uncertain actions in the 
future, the indicative plan cannot offer a solution to all the problems pinpointed. The 
analysis has led to the identification of five case studies, on which some of the 
investments proposed in 6.4.A depend to a certain extent and which could result in 
additional investments. These studies are an important part of the continuous process of 
following up the market and are also used to update the indicative plan, an exercise 
undertaken at least every three years.  

1. FLEXIBILITY OF H-GAS TRANSMISSION NETWORK. The CREG will conduct an integrated 
feasibility study by the end of 2005 on the use of the LNG terminal for the Belgian 
market and extra emission capacity of the underground storage facility in Loenhout with 
a view to: i) ensuring the peak flow, ii) operational reserve, system integrity, incident 
management and supplier of last resort, iii) commercial use (see for example the 
temporary ‘parking and lending’ of natural gas), iv) developing towards one balancing 
point and v) reducing the balancing requirements for shippers. This feasibility analysis 
will begin once the outlines for the commercial policy have been clarified. 

The transmission company is being requested to prepare an economic appraisal of the 
various solutions for maintaining system integrity and provide the CREG with a detailed 
study on this by December 2005. 

2. UPSTREAM SUPPLY CAPACITY. Investing in sufficient downstream transmission capacity 
in Belgium is not enough to guarantee supply if the upstream supply capacity is 
insufficient. However, guaranteeing upstream supply capacity lies outside the direct 
scope of this indicative plan and will depend above all on the undertakings made between 
the shippers concerned and the relevant operator of the transmission network. In 
principle, the free market system will ensure that there is adequate transmission capacity 
and reservation upstream: shippers with positions on the Belgian market will take the 
necessary steps to have upstream transmission capacity at their disposal. 

However, if the upstream pressure points noted in this indicative plan are not resolved, it 
will be necessary to invest more in the Belgian transmission network to make alternative 
routes possible. The CREG is setting up a study of the general upstream supply 
problems, the results of which are scheduled to be available before the end of 2005. 
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3. LIQUIDITY AT THE ZEEBRUGGE HUB. The third tank of the peak shaving plant at Dudzele 
is to be used as a storage facility for nitrogen with a view to the management of natural 
gas qualities. This relatively simple investment in a blending plant is a bridging measure, 
the ultimate aim being to achieve general natural gas interoperability in Zeebrugge. 
Towards the end of 2005, the CREG will look into the feasibility of a ‘notional balancing 
point’ ('hub liquidity’ case study) covering the following elements: i) the interaction 
between the hub and a national pool, ii) the interoperability of H-gas qualities and gas 
mixtures, iii) the consequences of any differences in the handling of transit and domestic 
flows, iv) LNG trade at the Zeebrugge hub and v) the commercial policy for promoting 
liquidity. 

4. POLICY ON L/H CONNECTION SWITCHOVER. Towards the end of 2006 the CREG plans to 
examine the potential, the procedures and the cost of switching L-gas customers to  
H-gas. A policy is being worked out involving minimum investment in the L-gas network 
but this does not necessarily alter the fact, a priori, that an additional natural gas 
transformer for the production of synthetic gas (L-gas) may be cost-effective as a 
transitional measure. Other aspects include: i) the increase in upstream entry capacity, 
ii) the results of the survey into whether the pipelines can still be used at their design 
pressure, iii) the connection to the H-gas transmission network of large-scale industrial 
users along the Albertkanaal and along the Obbicht-Dilsen-Lommel-Loenhout H-gas 
pipeline, iv) the creation of operational reserves, v) the reduction in balancing 
requirements for network users, vi) the advantages and disadvantages of a phased 
switchover from L-gas to H-gas and vii) the need for storage. 

This case study is to be extended to cover the problem of competition in order to analyse 
the advisability/feasibility of possibly stopping L-gas supplies and replacing them with  
H-gas from this point of view. This is therefore an integrated analysis covering all aspects 
of the separate L-gas market. 

5. INTEGRATING THE VTN PIPELINE. The integration of the vTn pipeline into the domestic 
transmission network for the benefit of Belgian natural gas consumers is recommended 
by the CREG, but the analysis indicates that up until 2014 this is not an absolute 
requirement to maintain capacity equilibrium on the Belgian market. However, additional 
branches on the vTn pipeline provide sound meshing and more efficient use of the 
available transmission capacity. By continuing to use the vTn pipeline for domestic 
purposes, more entry capacity is offered in the east, which contributes towards i) market 
accessibility of the growing number of potential shippers who obtain supplies in the east 
and ii) network optimisation. 

Towards the end of 2007, the CREG is to look at the procedures involved in integrating 
this main axis into the domestic transmission network. This analysis depends heavily on 
the continued use of this pipeline to supply the United Kingdom. 
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Notes 

H-gas versus L-gas 

H-gas high-calorific natural gas = average 11.630 kWh/m³(n) = Hs 
L-gas low-calorific natural gas = average 9.769 kWh/m³(n) = Ls 

 Hi = lower calorific value high-calorific gas 
 Hs = Hi + condensation heat 

conventional Hs/Hi = 1.116 
 idem for low-calorific gas 

as the upper calorific values used in the text are H=Hs and L=Ls unless otherwise indicated  

1 m³(n) Low-calorific gas = 0.84 m³(n) H-gas 
1 m³(n) High-calorific gas = 1.19 m³(n) L-gas 

Wobbe index: 
gasdensity

H
W s=   

Units 

k.m³(n) kilo (thousand,103) normal cubic meter  
M.m³(n) mega (million,106) normal cubic meter 
G.m³(n) giga (thousand million, 109) normal cubic meter 
T.m³(n) tera (million million,1012) normal cubic meter 

Acronyms 

ACQ ‘annual contracted quantity’ – annual contracted quantity in a supply contract  
BAP balancing point  
BBL Balgzand-Bacton pipeline, planned undersea pipeline between Balgzand in the Netherlands and Bacton in Britain 
CAPEX ‘capital expenditure’  
CCGT ‘combined cycle gas turbine’, CCGT 
CHP Combined Heat and Power (cogeneration) 
CIT ‘cumulated imbalance tolerance’ (sum of hourly imbalances in m³(n)) 
DENC ‘design entry capacity‘– the design capacity of a point of entry into the transmission network in k.m³(n)/h 
DEXC ‘design exit capacity‘– the design capacity of an exit point in the transmission network in k.m³(n)/h 
DIT ‘daily imbalance tolerance’ –in m³(n)  
DSM ‘demand side management‘– actions which may or may not be in line with the market, aimed at influencing demand  
EASEE ‘European Association for the Streamlining of Energy Exchange’ 
ECS ‘Electrabel Customer Solutions’ 
GDP gross domestic product 
GOS aggregated reception station of a distribution network  
GtS Gas transport Services  
HCQ ‘hourly contracted quantity’ – hourly contracted quantity in a supply contract 
HIT ‘hourly imbalance tolerance’ –in m³(n)/h  
HPN ‘high pressure network’ – refers to the check on whether the pipelines can still be used at their design pressure 
IUK ‘Interconnector UK‘ – pipeline between Zeebrugge and Bacton in Britain 
IZT ‘Interconnector Zeebrugge terminal‘ –Interconnector entry point in Zeebrugge 
LNG ‘Liquefied Natural Gas‘ – 1 m³ LNG ≅ 576 m³(n) pipeline gas 
LP ‘linepack‘ 
MTSR ‘maximum transport services rights‘– the subscribed transmission capacity in k.m³(n)/h 
NAM Nerderlandse Aardolie Maatschappij; a 50-50 joint venture between Shell and Exxon that monitors L-gas production 

in Groningen  
NBP ‘national balancing point’ 
ND nominal diameter of a pipeline in mm 
OBA ‘operational balancing agreement’ – agreements concluded between transmission companies to manage the 

imbalance between the various transmission networks  
OCGT ‘open cycle gas turbine’  
OKS Oostkerkestraat, junction of the Zeebrugge hub 
OPEX ‘operational costs’ (annual) 
OR operational reserve 
PSO public service obligation 
PSP ’peak shaving plant’ in Dudzele 
RAB ‘regulated asset base’ 
RUE rational use of energy 
SGRV entry point of transmission network in ’s Gravenvoeren 
SSM supply side management – actions which may or may not be in line with the market, aimed at influencing supply 
STEG  combined cycle gas turbine or CCGT 
SWOT ‘strengths-weaknesses-opportunities-threats’ – assessment 
TEN  ‘Trans-European Energy Networks’ 
ToP ‘take-or-pay’ contract – classic long-term supply contract with natural gas producers 
TPA ‘third party access’ – access to the network by third parties 
WACC ‘weighted average cost of capital’ 
ZPT Zeepipe terminal –Zeepipe entry point in Zeebrugge 
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