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Each year theMMOR Best Paper Award is bestowed on an excellent article published
online in MMOR during the previous year. The list of past and current awardees is
published on the MMOR web page. Candidates are nominated by the members of the
MMOR editorial board, and the editorial board decides about the awardee(s).

In 2021 we published 33 papers online in MMOR. It is my great pleasure to
announce that the 2021 MMOR Best Paper Award has been bestowed on the paper

A bilevel optimization approach to decide the feasibility of bookings in the Euro-
pean gas market

by Fränk Plein, Johannes Thürauf, Martine Labbé and Martin Schmidt
published online September 23, 2021.

Abstract: The European gas market is organized as a so-called entry-exit system with
the main goal to decouple transport and trading. To this end, gas traders and the trans-
mission system operator (TSO) sign so-called booking contracts that grant capacity
rights to traders to inject or withdraw gas at certain nodes up to this capacity. On
a day-ahead basis, traders then nominate the actual amount of gas within the previ-
ously booked capacities. By signing a booking contract, the TSO guarantees that all
nominations within the booking bounds can be transported through the network. This
results in a highly challenging mathematical problem. Using potential-based flows to
model stationary gas physics, feasible bookings on passive networks, i.e., networks
without controllable elements, have been characterized in the recent literature. In this
paper, we consider networks with linearly modeled active elements such as compres-
sors or control valves. Since these active elements allow the TSO to control the gas
flow, the single-level approaches for passive networks from the literature are no longer
applicable. We thus present a bilevel model to decide the feasibility of bookings in
networks with active elements. While this model is well-defined for general active
networks, we focus on the class of networks for which active elements do not lie on
cycles. This assumption allows us to reformulate the original bilevel model such that
the lower-level problem is linear for every given upper-level decision. Consequently,
we derive several single-level reformulations for this case. Besides the classic Karush–
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Kuhn–Tucker reformulation, we obtain three problem-specific optimal-value-function
reformulations. The latter also lead to novel characterizations of feasible bookings in
networks with active elements that do not lie on cycles. We compare the performance
of our methods by a case study based on data from the GasLib.

Fränk Plein studied Mathematics at Université Libre de Bruxelles (ULB), where he
obtained hisMaster’s degree in 2017. From 2017 to 2021, he was a doctoral researcher
jointly between ULB and Trier University. His research was focused on feasibility
problems in European gas networks as well as specific aspects of linear bilevel opti-
mization. He obtained his joint PhD degree from both universities in June 2021. Since
then he is working as a Software Engineer at Sedai Luxembourg, where he develops
quantitative trading solutions.

Johannes Thürauf is a postdoctoral researcher at the University of Trier. He studied
Mathematics at the Friedrich-Alexander Universität (FAU) Erlangen–Nürnberg and
received his MSc degree in 05/2017. Afterward, he worked as a PhD student at the
FAU Erlangen–Nürnberg and got his PhD at the end of 2021. His research topics
include optimization under uncertainty, network optimization with a focus on energy
networks, as well as combinatorial and algorithmic optimization.
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Martine Labbé is honorary professor at the Université Libre de Bruxelles (ULB).
Her main research area is discrete optimization, including graph theory and integer
optimization problems and with a particular emphasis on location and network design
problems. She is also specialised in bilevel optimization and studies pricing problems
andStackelberg games. She is the author or coauthor ofmore than120papers published
in international journals. She was president of EURO, the Association of European
Operational Research Societies, in 2007–2008 and Vice-Chair of the SIAM Activity
Group on Optimization (SIAG/OPT) in 2014–2015. In 2019 she was awarded the
EURO Gold Medal.

Martin Schmidt studied Mathematics and Computer Science at the Leibniz Univer-
sität Hannover and received his PhD in 2013 in the area of algorithmic optimization.
From 2014 to 2018 he was junior professor for the optimization of energy systems
at the Friedrich–Alexander–Universität Erlangen–Nürnberg and the Energy Campus
Nürnberg, before hemoved toTrierUniversity.His research interests aremixed-integer
nonlinear as well as bilevel optimization.

Congratulations to the four authors in the name of the MMOR editorial board !
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appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article’s Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.
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