
Network systems of Open Grid Europe. The network model is split into three parts: H-gas north  

(purple), H-gas south (red), and L-gas (green). (Source: Open Grid Europe.)  
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Natural gas is important for 

the energy turnaround in many 

countries like in Germany, where 

it serves as a bridging energy to-

wards a fossil-free energy supply 

in the future. About 20% of the 

total German energy demand is 

provided by natural gas, which 

is transported through a com-

plex pipeline network with a to-

tal length of about 30000 km, 

transport infrastructure for nat-

ural gas is of political, econom-

ic, and societal importance. As a 

consequence of the liberalization 

of the European gas market in 

the last decades, gas trading and 

transport have been decoupled. 

This has led to new challeng-

es for gas transport companies, 

and mathe matical optimization is 

perfectly suited for tackling many 

of these challenges. However, 

the underlying mathematical 

problems are by far too hard to 

be solved by today‘s general-pur-

pose software so that novel math-

ematical theory and algorithms 

are needed. The industrial re-

search project ‘ForNe: Research 

Cooperation Network Optimiza-

tion’ has been initiated and fund-

ed by Open Grid Europe in 2009 

and brought together experts in 

mathematical optimization from 

seven German universities and 

research institutes, which cover 

almost the entire range of mathe-

matical optimization: integer and 

nonlinear optimization as well as 

optimization under uncertainty. 

The mathematical research re-

sults have been put together in a 

software package that has been 

delivered to Open Grid Europe 

at the end of the project. More-

over, the research is still contin-

uing – e.g., in the Collaborative 

Research Center/Transregio 154 

„Mathematical Modelling, Sim-

ulation and Optimization using 

the Example of Gas Networks“ 

funded by the German Research 

Foundation.

 Capacity Evaluation for Large-Scale  
 Gas Networks 
A discrete-continuous model for optimal transport of gas 

been corrected in the xml file. The correction to this chapter is available at https://doi.org/
10.1007/978-3-030-81455-7_27

The original version of this chapter was revised: The authors names and affiliation have
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