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Determination of the Network’s 
commercial capacity

GRTgaz markets gas delivery in the form of:
• firm capacity whose utilisation is guaranteed by contract to the shipper under normal conditions of 
network use for the period of the subscription
• interruptible capacity, the utilisation of which is not guaranteed.

if all the firm and interruptible capacity GRTgaz offers is used, the system becomes saturated. Any 
increase in the transmission capacity of GRTgaz’s network therefore requires additional investment.

Method used to determine capacity

The marketable capacities at the various network points are interdependent because of the zone-based 
layout and the grid network. They can be determined by analysing scenarii likely to create network bot-
tlenecks. The firm capacity adopted is the maximum capacity that does not produce bottlenecks under 
standard conditions of system use. The same approach is used to determine what works are required 
to increase capacity.

The modelling process used to determine the capacity of a transmission system thus requires a set of 
assumptions, in particular the technical characteristics of the network’s infrastructures, the operating 
constraints and the distribution of gas flows within the network.

Technical characteristics of the infrastructures
The transmission network primarily consists of pipelines and compressor or interconnection stations. The 
technical characteristics of these infrastructures are already known for existing and approved facilities, 
or are provisional for new infrastructure projects.

• The technical characteristics of the pipelines that affect network capacity are the diameter, the 
maximum safe pressure (MSP), the length and the roughness. These characteristics drive load losses 
in the pipeline, i.e. the fall in pressure that occurs as the gas is transmitted through the structure. As a 
result, the capacity of a transmission network is directly linked to the load losses generated in the pipes.
• The compressor stations raise the pressure of the natural gas in the pipes.
The technical characteristics of the compressor stations are primarily their power, the maximum and 
minimum flows they can compress, and their compression rate limits (the ratio between downstream 
and upstream pressure).
• The characteristics of other network structures, such as the regulation valves that generate specific 
load losses, also affect capacity.

Appendix 2



Ten Year Development Plan for the GRTgaz Network 2012-2021 63

APPENDICES

Operating constraints
The operating constraints result from the minimum pressure levels required at different points of the 
transmission system to enable transmission and delivery of the gas. They are determined to allow GRTgaz 
to meet the following obligations:
• its public service obligations in terms of supplying the distribution systems
• its contractual obligations under the connection agreements signed with each of its industrial customers.

The heating value of natural gas
The physical capacity of a transmission system is expressed in volume flow rate, (m3) whereas trading 
between shippers and/or consumers is conducted in terms of energy (wh). in order to market capacity 
that is consistent with the needs of its customers, GRTgaz makes assumptions about the calorific value 
of the gas entering the network based on the flows observed at each entry point.

Breakdown of flows inside the network
The gas flows on the network depend on the utilisation of capacity subscribed at entry and exit points, 
the level of consumption and the use of storage capacity.

Some entry points are used in preference to others depending on the market situation and the arbitrage 
decisions made between the different supply sources. GRTgaz takes many supply scenarios into account 
with different weather conditions to evaluate gas flows and design its network accordingly.

Operating conditions

Capacity is determined under normal operating conditions, based on gas flow breakdown assumptions 
considered realistic and acceptable.
Such assumptions are made using data on past flows and forecasted trends. They cover a wide array of 
weather conditions, from harsh cold intervals 36 to the minimum consumption levels typically observed 
in August, as well as the utilisation of underground storage facilities according to temperatures and the 
demand for natural gas.
The validity framework for the firm capacity GRTgaz offers allows each shipper to fulfil its public service 
obligations 37, notably through underground storage withdrawals in winter and injections in summer.

36.  SA period of extremely low temperature during a maximum of three consecutive days, as occurs statistically once every 50 years:  
Decree No. 2004-251 dated 19 March 2004 related to public service obligations in the gas sector.

37. Decrees No. 2004-251 and No. 2006-1034 dated 21 August 2006 related to access to natural gas underground storage facilities.
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Special situations

exploring the different possible supply strategies has allowed GRTgaz to identify special situations in 
which minimum flows are needed to ensure that the transmission network operates properly under 
certain temperature and flow conditions. one of those situations is described below as an example.

The “Obergailbach minimum”
Above a level of consumption corresponding to a cold temperature, the increase in gas flows from the 
network’s other entry points (with the exception of fos), combined with maximum use of the North-
South link, causes a system bottleneck in the west-east direction. in such a case, obergailbach must be 
topped up to supply the eastern part of the network. At this peak level, a minimum entry flow of gas 
of 80 Gwh/d would be required at obergailbach.

Zone Nord

Zone Sud

TIGF

Fos

Taisnières

Dunkirk

Montoir de Bretagne

Biriatou

Obergailbach

Oltingue

Larrau

Compressor station

Storage site

Saturated facilities

LNG terminals

North Zone

South Zone

585 GWh/d

570 GWh/d

80 GWh/d

223 GWh/d

10 GWh/d + CCCG

80 GWh/d 

370 GWh/d
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Execution of major projects

Determining the route with the least impact

Pipeline projects are subject to detailed studies in order to identify the best possible solutions.
The impact study is conducted by a third party expert in consultation with local governing authorities, 
associations and interested parties to identify all potential impacts on the environment and define the 
best ways to limit and compensate these effects.

Constructive dialogue

All stakeholders are informed in the upstream notification phase during town hall and public meetings 
and exchanges. This dialogue has taken on a new dimension with the public debates organised by the 
National Commission for Public Debate concerning the Arc de Dierrey, eridan and Cyrénée projects. The 
debates allow GRTgaz’s teams in charge of the projects to hear other perspectives, which contribute to 
useful adjustments being made to the projects.
At the end of these discussions and once the studies have been completed, the adopted project route 
is the subject of a public inquiry aiming at further adjusting the project to the specifics of the territory 
it runs through.

Identifying and enhancing archaeological heritage

in 2011, GRTgaz entered into a five-year partnership with the national institute for archaeological 
research (inrap - institut national de recherches archéologiques préventives), with a twin purpose: pre-
paring archaeological interventions upstream of construction site work to allow enough time for research 
without delaying the major projects and to enhance potential archaeological findings.

Preserving the quality of the soil

Ninety per cent of the pipeline routes are located in rural areas. GRTgaz has signed a national protocol 
with FNSEA (Federation of Farmers’ Trade Unions) and agricultural associations, detailing its commitments 
and its subsidy and compensation scheme.
The objective is to minimise the impact of the works on farmland, preserve the quality of the soil and 
guarantee the restoration of the land used. Successive soil layers are pre-sorted and put back in place; 
ditches and slopes are re-graded; fences and drainage are restored.

GRTgaz is committed to building relations of trust with all local 
stakeholders so as to succeed with the integration of the transmission 
network over the territory by favouring the emergence of solutions that 
are shared and adapted to each case.

Appendix 3

2011 project survey
Every year, GRTgaz 
conducts a survey with 
local elected officials, 
farmers and decision-
makers directly affected 
by the installation of a 
pipeline once the works 
have been completed.
• 97% said they are 
confident and believe 
safety measures are 
satisfactory.
• 94% were satisfied with 
the works’ progress and 
the environmental policy.
• 92% were satisfied with 
the communication and 
interaction.
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Respecting the environment and favouring biodiversity

when implementing its projects, GRTgaz endeavours to protect to the greatest extent possible local flora 
and fauna, the diversity of species and landscapes.
As a founding Member of the Club infrastructures linéaires et biodiversité (“linear infrastructures and 
biodiversity club”), GRTgaz partners with the fédération des parcs naturels régionaux, the National 
Museum of Natural History and Natureparif to ensure best practices are implemented when laying pipes 
and for the maintenance of easement perimeters. The ecological management of sensitive and forest 
areas allows rare species to thrive.

Optimising the economic impact

The impact of the works on the regional economy and jobs market is important for a number of sectors: 
materials, clearing, earth-moving, civil engineering, transport, construction, landscaping, hotels, restau-
rants and convenience stores, etc.
GRTgaz works with the Chambers of Commerce and industry and the french job centres to foster col-
laboration with local businesses and jobseekers with regard to its building sites.

Ensuring safety

each project is the subject of a safety study, leading to enhanced protection measures if necessary, e.g. 
thicker pipes, protective slabs and specific monitoring procedures.
on the building sites, a Safety Passport is dispatched to all participating contractors. Safety Trophies 
are also awarded in partnership with the “construction and public works organisation for prevention” 
(oPPBTP) in recognition for high performance.

Integrating above-ground facilities

Above-ground facilities are integrated into their environment as best as possible. The technical choices 
that release the least Co2 emissions are favoured.
GRTgaz replaces old compressors in its stations with high efficiency electro-compressors or turbocom-
pressors. This programme has allowed for a ten-fold reduction in nitrogen dioxide (NoX) emissions since 
1999, while carbon dioxide (Co2) emissions dropped by 4% between 2005 and 2011.

Pavillon Vert® (the “green flag”): a flag awarded to flawless 
construction sites
GRTgaz’s green flag (Pavillon Vert®) approach reflects its willingness to apply best practices 
to the management of its building sites from an environmental, social and economic 
standpoint:
• economical use of water and energy, anti-pollution measures, limitations on site machine traffic
• safety on the site and in the immediate perimeter, actions promoting employment and local 
economic impact, high-quality communications and relationships with partners and residents
• compliance with the project’s timeline, customer satisfaction optimised guarantees so as to 
limit the impact on gas consumers.
Installed on the building site, the green flag (Pavillon Vert®) is raised or lowered on the 
flagpole according to the results of internal controls carried out during the site’s lifecycle and 
of external audits entrusted to specialised firms such as Bureau Veritas, at different stages of 
the construction’s progress.
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Backhaul Capacity: capacity on the 
Main Network enabling the Shipper 
to make nominations in the direction 
opposed to the dominant direction 
of flow when the gas can only flow 
in one direction. it can only be used 
on a given day if the overall flow 
resulting from all nominations of 
the shippers is in the dominant flow 
direction.

Balancing Section B: second of the 
two network sub-sections resulting 
from the partition of the North 
Balancing Zone, within which the 
Shipper must ensure a balance and 
including the points relative to the 
transmission of gas in accordance 
with the specifications of the B-gas.

Balancing Section H: first of the 
two network sub-sections resulting 
from the partition of the North 
Balancing Zone, within which the 
Shipper must ensure a balance and 
including the points relative to the 
transmission of gas in accordance 
with the specifications of the H gas.

Balancing Zone: a part of the 
network consisting of entry Points, 
Delivery Points and a Title Transfer 
Point within which the Shipper must 
maintain a balance. There are two 
Balancing Zones: Balancing Zone 
North and Balancing Zone South. 
The Balancing Zone North is parti-
tioned into the Balancing Sections H 
and B.

Connection: transport facility 
providing the link between the 
Transmission Network and one or 
more Delivery Stations and intended 
exclusively or mainly for the supply of 
a customer or distribution network. 
The Connection is a part of the 
Network.

Connection Contract: contract 
between GRTgaz and a Customer 
defining the conditions of provision, 
operation and maintenance of Con-
nection facilities and the Conditions 
of Delivery.

Connection Facilities: all the 
facilities providing the connection 
of a consumption site or a Distribu-
tion Network to the Transmission 
Network. A Connection facility is 
made up of one or more connections 
and one or more Delivery Stations.

Conversion Capacity: maximum 
quantity of energy, expressed in 
Mwh (Higher Calorific Value) per 
day, that GRTgaz undertakes to 
deliver in the form of respectively  
B -gas or H-gas and to simultane-
ously take off in the form respectively 
of H-gas or B -gas.

Conditions of Delivery: obligations 
of GRTgaz regarding the physical 
characteristics of the natural gas that 
he delivers (pressure, temperature…).

Consumer Delivery Point: delivery 
Point where the recipient repre-
sents a consumer connected to the 
Transmission Network. except where 
expressly stated otherwise, a Con-
sumer Delivery Point is situated at 
the downstream flange of a Delivery 
Station. A Consumer Delivery Point is 
associated with a single exit Zone.

Cumulative Imbalance:

for each Shipper, each day, each Bal-
ancing Zone and, in the North zone, 
for each gas quality, the Cumulative 
imbalance is equal to the algebraic 
sum of the Shipper’s residual Daily 
imbalances, taking into account pur-
chases and sales of quantities outside 
the daily imbalance tolerance and 
outside the cumulative imbalance 
mid-range.

Customer: final consumer of natural 
gas.

Daily Capacity: maximum quantity 
of energy that GRTgaz undertakes to 
take off, transmit or deliver (as the 
case may be) each day.

Daily Imbalance: for each Shipper, 
each day, each Balancing Zone and, 
in the North zone, for each gas 
quality, the Daily imbalance is equal 

to the difference between the sum 
of the quantities input by the Shipper 
and the sum of the quantities output 
by the Shipper. The input quantities 
include: the quantities taken off 
at the entry Points, the quantities 
transmitted on the links and corre-
sponding to inputs, the quantities 
taken off at the Title Transfer Point. 
The output quantities include: the 
quantities delivered at the Delivery 
Points, the quantities transmitted 
on the links and corresponding to 
outputs, the quantities delivered to 
the Title Transfer Point.

Delivery Capacity: maximum quan-
tity of energy, expressed in Mwh 
(Higher Calorific Value) per day, that 
GRTgaz undertakes to deliver at a 
Consumer Delivery Point, a Trans-
port Distribution interface Point or 
a Regional Network interconnection 
Point, as the case may be.

Delivery Point: point where GRTgaz 
delivers all or part of the gas to a 
recipient pursuant to the Transmission 
Contract. A Delivery Point is associ-
ated with a single Balancing Zone. A 
Delivery Point is, as the case may be, a 
Consumer Delivery Point, a Transport 
Distribution interface Point, a Network 
interconnection Point, a Regional 
Network interconnexion Point or a 
Transport Storage interface Point.

Delivery Station: installation at the 
downstream end of a Transmission 
Network, generally fulfilling the 
functions of pressure reduction, 
pressure regulation and metering of 
the gas delivered to a consumer or a 
Distribution Network. The limit of the 
Transmission Network is the down-
stream flange of the Delivery Station.

Distribution Network: a set of 
facilities consisting chiefly of pipes 
at medium or low pressure that 
provides for the transmission of 
gas to the consumers who are not 
connected to the Main Network or a 
Regional Network.

Glossary
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Entry Capacity: maximum quantity 
of energy, expressed in Mwh (Higher 
Calorific Value) per day, that GRTgaz 
undertakes to take off at a given 
entry Point.

Entry Point: point where the 
Shipper makes all or part of the gas 
available to GRTgaz, pursuant to 
the Transmission Contract. An entry 
Point is associated with a single 
Balancing Zone.

Exit Capacity: maximum quantity of 
energy, expressed in Mwh (Higher 
Calorific Value) per day, that GRTgaz 
undertakes to deliver each day at 
the Delivery Points associated with a 
given exit Zone, at a given Network 
interconnection Point or at a given 
Transport Storage interface Point.

Exit Zone: a set of Consumer 
Delivery Points, Regional Network 
interconnexion Points and Trans-
port Distribution interface Points 
for which an exit Capacity from 
the Main Network is defined. An 
exit Zone is associated with a single 
Balancing Zone.

Firm Capacity: capacity which use 
the transporter is in a position to 
guarantee at any time during the 
whole subscription period and under 
normal operating conditions.

B -Gas: natural gas with a low 
calorific value, the characteristics of 
which are defined in Appendix 2 of 
the Transmission Contract (Technical 
Requirements).

H-Gas: natural gas with a high 
calorific value, the characteristics of 
which are defined in Appendix 2 of 
the Transmission Contract (Technical 
Requirements).

Hourly Delivery Capacity: 
maximum quantity of energy, 
expressed in Mwh (Higher Calo-
rific Value) per hour, that GRTgaz 
undertakes to deliver each hour at a 
Consumer Delivery Point.

Interruptible Capacity: capacity 
which use the transporter is not in 
a position to guarantee throughout 
the duration of the subscription.

Link: oriented pair of Balancing 
Zones on which a link Capacity is 
defined.

Link Capacity: maximum quantity 
of energy, expressed in Mwh (Higher 
Calorific Value) per day, that GRTgaz 
undertakes to transport each Day on 
a link between two Balancing Zones.

LNG Terminal: installation providing 
for the reception, storage and regasi-
fication of liquefied natural gas (lNG) 
and for the delivery of the regasified 
lNG to the Main Network.

Main Network: a set of high-pres-
sure, large-diameter transport 
facilities that links the intercon-
nection points with neighbouring 
Transmission Networks, the Storage 
Points and the lNG Terminals and to 
which are connected the Regional 
Networks, certain industrial consum-
ers and some Distribution Networks.

Network Interconnection Point 
(PIR): physical or notional inter-
connection point between the 
transmission networks of two 
operators.

Regional Network: a set of 
high-pressure transport facilities that 
provides for the transmission of gas 
from the Main Network to those 
consumers and Distribution Net-
works that are not directly connected 
to the Main Network.

Regional Network Intercon-
nection Point (PIRR): physical 
or notional interconnection point 
between the Regional Network 
of GRTgaz and the transmission 
network of the adjacent operator.

Regional Transmission Capacity:  
maximum quantity of energy, 
expressed in Mwh (Higher Calorific 
Value) per day, that GRTgaz under-
takes to transport on the Regional 
Network up to a Consumer Delivery 
Point, a Transport Distribution interface 
Point or a Regional Network intercon-
nection Point, as the case may be.

Releasable Capacity: firm Capacity 
that the Shipper undertakes to return 
to GRTgaz at any time on demand.

Shipper: party concluding a 
Transmission Contract with GRTgaz. 
The Shipper is, as the case may be, 
the eligible customer, the supplier 
or a person appointed by them, as 
defined in article 2 of the law of 
03 January 2003.

Storage: installation providing for 
the storage of natural gas in summer, 
when consumption is lower, and 
releasing natural gas in winter, when 
the consumption is higher.

Storage Group:

A composite of one or more 
Storage Sites by means of which 
Storengy makes the provision that 
is the subject of the Storage Access 
Contract.

Title Transfer Point (PEG): virtual 
point, associated with a Balancing 
Zone, where one Shipper can trade 
gas with another one.

Transmission Contract: contract 
between GRTgaz and a Shipper 
with the purpose of determining 
the conditions under which GRTgaz 
undertakes to take of the quantities 
of gas made available to him by the 
Shipper at one or more entry Points 
or Title Transfer Points and to deliver 
quantities of gas with the same 
energy value to one or more Delivery 
Points or Title Transfer Points.

Transmission Network: a set of 
high-pressure transport facilities that 
provides for the transmission of gas 
to the directly connected industrial 
consumers and to Distribution Net-
works. The Transmission Network is 
made up of the Main Network and 
Regional Networks.

Transport Distribution Interface 
Point (PITD): physical or notional 
interface point between the Trans-
mission Network and a Distribution 
Network.

Transport Storage Interface Point 
(PITS): physical or notional interface 
point between the Transmission 
Network and a Storage Group.
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1 Kwh 1 GJ 1 Therm 1 MBTU 1 cubic m of 
natural gas 1 boe 1 toe

1 Kwh 1 0.0036 0.0341 0.0034 0.0949 0.00059 0.000086

1 GJ 277.8 1 9.48 0.948 26.35 0.1634 0.0239

1 Therm 29.3 0.10551 1 0.1 2.78 0.0172 0.0025

1 MBTU 293.1 1.06 10 1 27.81 0.1724 0.0252

1 cubic m of 
natural gas 10.54 0.038 0.36 0.036 1 0.0062 0.0009

1 barrel of oil 
equivalent (boe) 1700 6.12 58.01 5.8 161.29 1 0.15

1 tonne of oil 
equivalent (toe) 11630 41.87 397 39.7 1103 6.8 1

Conversion of gas units

Useful links

www.grtgaz.com

www.gasinfocus.com

www.cre.fr

www.entsog.eu

www.acer.europa.eu

www.gie.eu.com

www.aie.org

www.ec.europa.eu

www.eurogas.org

www.developpement-durable.gouv.fr

www.statistiques.developpement-durable.gouv.fr
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GRTgaz operates France’s high-pressure natural 
gas transmission network, which covers most of 
the country.
With more than 32,000 km of pipelines and 
26 compressor stations, GRTgaz’s network is 
the longest in Europe and one of the most 
interconnected. In 2011 GRTgaz invested 
€524  million to ensure the transmission of 
natural gas in the best possible conditions of 
safety and fluidity, as well as to reinforce the 
security of supply in France and in Europe, whilst 
providing access to diversified sources of supply. 
GRTgaz employs over 3,000 men and women, 
all committed to shaping the future of gas 
transmission.
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head office at 6, rue Raoul Nordling, 92277 Bois Colombes Cedex, France,  

registered at the Company Registry (RCS) of Nanterre under the number 440 117 620. 
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