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Sponsors

We at SachsenEnergie are the regional performance

S a C h S E n leader in the energy industry, providing modern
E n e rg i e solutions spanning the areas of electricity, gas, heat,

water, telecommunications, e -mobility and smart
services to ensure the best quality of life in our
region. Over 3,500 employees support widespread
public services for the people and businesses in
Dresden and the East Saxony region. As the
dominant municipal utility company we are the
designer s of intelligent energy transformation and
are steadily pushing towards the increase in
renewable energies, investing in the development of
local infrastructure and committing to future grids in
order to enable s ecurity of supply for tomorrow.

_ - 50Hertz operates the electricity transmission system
‘@ e~ in the north and east of Germany, which it expands
""_” 50 h e rt z as needed for the energy transition. Our extra high
voltage grid has an electrical circuit length of more
than 10,000 kilometres, or the distance between

Berlin and Rio de Janeiro. The 50Hertz control area
covers Brandenburg, Mecklenburg -Western

Elia Group

Pomerania, Saxony, Saxony -Anhalt, and Thuringia, as
well as the city states of Berlin and Hamburg. Within
these regions, 50Hertz and its around 1,400
employees ensure tha t 18 million people are

supplied with electricity around the clock. 50Hertz is

a forerunner in the field of secure in - tegration of
renewable energy. In our grid area, we want to
integrate 100 percent renewable energies se - curely
into the grid and system by 2032 - calculated over the
year. The shareholders of 50Hertz are the Bel - gian
holding Elia Group (80 percent), which is listed on the
stock exchange, and the KfW bank group with 20
percent. As a European TSO, 50Hertz is a member of
the European Network of Transmission System
Operators for Electricity (ENTSO -E).
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enerCONNECT

Verein zur Férderung wissenschaftlicher ".‘.‘
Arbeiten in der Energiewirtschaft §
an der TU Dresden e.V.

The GEE- Society for Energy Science and Energy
Policy (Gesellschatft fiir Energiewissenschaft und
Energiepolitik, abbr. GEE) offers a politically open and
interdisciplinary forum for an active exchange and
discussion of ideas within the field of energy. It
therefore brings together experts from the field of
energy economics, politics, professional associations
and unions as well as scholars and researchers. The
GEE was founded in 1981 and is the German Chapter
of the International Association of Energy Economics
(IAEE). With its 200 members today, the GEE
promotes energy topics in form of seminars,

webinars, Ph.D. workshops and conferences.
Moreover, the GEE awards annually the "GEE Preis
des Energieforums Berlin" to the best thesis in the
categories master and Ph.D. level.

The non -profit association enerCONNECT e.V. was
founded in 2014 to promote scientific work in ener gy
economics at the TU Dresden . At the same time, the
association is intended to facilitate an exchange
beyond the scope of studies and thus supports a
network of experts in the field of energy economics.

It promotes energy topics in  the form of awards,
seminars, regular tables, etc. By doing so,
enerCONNECT also acts as an association of alumni.
Today the association has around 46 members.
enerCONNECT is thus aimed at all students,
graduates, interested parties and friends of the Chair
of Energy Economic s.

In cooperation with the GEE, enerCONNECT has
always awarded the "Best Scientific Presentation
Award" at the ENERDAY conference in recent years.
Accordingly, both associations aim to promote
scientific work in the energy industry on a local and
national level.
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Foreword

Dear participants of the 17th ENERDAY Conference on Energy Economics and Technology,

on behalf of the Chair of Energy Economics (EE2) at the Technische Universitdt Dresden and the
Workgroup for Economic and Infrastructure Policy  (WIP) at the Berlin Institute of Technology (TU
Berlin), it is our pleasure to welcome you to this 17th edition of the ENERDAY, the International
Conference on Energy Economics and Technology, with this year's focus on " Energy crisis as an
accelerator of a sustainable transformation?". After a successful in -person conference with an
unscheduled date in September last year, the time between last year's and this year's conference

is significantly shorter as we return to our traditional conference time: the en d of April and the

beginning of May.

Now that the gas crisis with extreme prices is behind us, the impact on the further transformation

of the energy system is unclear. In particular, the role of gas as an accompanying technology and
provider of flexibil ity for the expansion of renewable energies is controversially debated. On the
one hand, high fossil fuel prices encourage investments in sustainable energy technologies.
Sustainable energies reduce political and economic uncertainties associated with foss il fuels and
contribute to a diversification of the energy supply. On the other hand, policymakers have taken
several short -term measures that have strengthened the lock -in of fossil fuels, such as significant

investments in LNG infrastructure or the react ivation of phased -out coal -fired power plants.

Against this backdrop, it is essential to renew and deepen discussions on overarching issues and
challenges associated with deep decarbonisation pathways, e.g., security of supply in the face of
nuclear and ¢ oal power phase -outs and the role of disruptive technologies such as hydrogen as a
means of scaling decarbonisation in the heating and transportation sectors. Last but not least, new
climate policy measures merit particular attention and their sufficiency in reaching carbon targets

in Germany, Europe, and globally.
What are the critical challenges for adapting existing energy infrastructures?
Which strategic decisions are necessary to achieve carbon neutrality?

Which technologies figure to play a vital r  ole?

= = =4 =4

What means of diversification exist for reducing energy dependencies?

The 17th ENERDAY- Conference on Energy Economics and Technology is being organised as a face -
to-face conference with the possibility of hybrid participation reserved for a few selected sessions.

The ENERDAY provides a platform for discussing topics relate d to energy systems, markets, and
policies, focusing on the role of existing energy assets and infrastructures in the context of the

energy system transformation. Empirical analyses, modeling approaches, best practice examples,
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and policy and market design evaluations are particularly interesting. Furthermore, research on

the economics of deploying new technologies is also relevant.

We hope this year's ENERDAY will provide a platform for strengthening the dialogue between those
involved in economic and tech nical fields and serving to bridge the gap between practice and
theory.

Scientific cooperation partners include the GEE, the German Chapter of the International
Association of Energy Economics (IAEE). We are pleased to express our sincere gratitude to our
premium supporters of this conference: 50Hertz Transmission GmbH, one of the four German
transmission grid operators, and SachsenEnergie AG, the regional performance leader in the

energy industry in Saxony.

As the conference organisers, we are delighted y ear by year by the high level of interest shown by
the research community, which is reflected in the internationality of the participants and the
number of submitted abstracts. We hope you enjoy the program and the high quality of the
research presented. W e want to thank all speakers for their contributions and the conference

participants for their attendance.

We wish you an exciting and enriching in -person conference and fruitful discussions in this format,

Dominik Most and Christian von Hirschhausen

& EE2 organizing committee
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Instructions for joining the online hybrid sessions
Hybrid Session Room in Zoom

This year's conference includes two hybrid session s (room HSZ/0004 and HSZ/0401) with
presence and online participants.

The hybrid session is being held via the video conference software Zoom. It is recommended to
download the software / app. For a seamless experience, it is recommended that you use the
latest desktop version of Zoom ( https://zoom.us/ download ).

The dial -in link to the hybrid session rooms for online presentations and online registered
participants are as follows.

Zoom -Meeting beitreten
https://tu_-dresden.zoom.us/j/61997591931?pwd=SmVFa3N6¢czglU27YYVI2dkc3ai9mQT09

Meeting -ID: 619 9759 1931
Kenncode: z*ty3dOF

To participate in the two hybrid sessions, please enter:
9 The mainr oom for HSZ/0004
9 The breakout r oom for HSZ/0401

) Zoom Meeting

1. Click omBreakoutSession

Select the session you would like to join. You can switch from one session to another, but we
recommend remaining in one session for its duration.



https://zoom.us/download
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To ask a question or offer a comment, please raise your hand  and wait to be prompted by the
chair before switching on your camera. If you prefer to submit a question to be read aloud, you
can use the chat function. The session chair will moderate the sequence between the discussant

and Q&A.

© Zoom Meeting

If you havea question
or comment raiseyour hand
andswitchonyourcamerd

V&S0 Vi

v x <« »

1a Mein  Langsamer

- Hand heben
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ENERDAY2023

The energy crisis as an accelerator of a sustainable transformation?

Pre-Conference -Dinner
Informal Get Together

Conference venue

Thursday, 4 May 2023,
6:00 pm

Friday, 5 May 2023,
8:00 am 7 05:45 pm

Restaurant Kobers Chiavieri (V)
Bernhard -von-Lindenau Platz 1, 01067 Dresden

HSZHorsaalzentrum (V)

8:00 Registration, Coffee & Tea

8:30 | Opening Address (Room: HSZ/0004/H)
Prof. Dr. Dominik Moést, TU Dresden

9:00 Keynote Talk (Room: HSZ/0004/H, Chair: Prof. Dr. Dominik Mast, TU Dresden)

) SachsenEnergie z our contribution to the German energy transition
9:45 Dr. Axel Cunow, SachsenEnergie
9:45 5 minutes for change of room
Parallel Session 1 (09:50 z 10:50)

09:50 Energy system modeling | Natural gas | Hydrogen and flexibility Renewables and modeling

10:50 | Room: HSZ/0004/H, hybrid Room: HSZ/0401/H, hybrid Room: HSZ/0301/U Room: HSZ/0304/Z
Chair: Hendrik Scharf Chair: Jens Maiwald Chair: Steffi Misconel Chair: Hannes Hobbie
Assistant: Simon Koch Assistant: Niklas Haubold Assistant: Ole Sauerbrey Assistant: Aaron Kaspar

9:50 Uncertainty in energy European economic impacts On assessing the value of The insurance value of
system modeling - lessons of cutting energy imports decentral flexibility given renewable energies
from case -studies with from Russia: A computable different flexibility
GENeSYSMOD general equilibrium analysis deployment and TSO -DSO

coordination

Karlo Hainsch, Sigit Perdana, Hendrik Kramer , Thibault Deletombe
Technische Universitét Berlin EPFL Lausanne Universitat Duisburg-Essen Université Paris Dauphine-PSL

10:10 | Numerical optimisation of European gas and LNG Hydrogen and heat storages as A novel approach to
supply security in a scenarios for winter flexibility sources for a generate bias -corrected
cellular -structured district 2023/2024 and beyond greenhouse gas-neutral regional wind infeed
using solid -biomass -based German energy system timeseries based on
hybrid systems reanalysis data
Lukas Richter, Andreas Schroeder, Thomas Schob, Yannik Pflugfelder ,
Deutsches ICI1Sz Independent Chemical & Forschungszentrum Jiilich Universitat Duisburg-Essen
Biomasseforschungszentrum Energy Market Intelligence

10:30 | Sustainable power systems EuropeAs i ndep e Howmuchflexibilitrisneeded— | The effect of coarse weather
transformation of Russian natural gas 7 Effects by hydrogen-power plants? data resolution on energy
industrial regions: Insights of a complete import stop on system model results
from energy system energy system development
modelling
Sophie Pathe, Nikita Moskalenko, Philipp-Hauser-, cancelled Matthias Zech,
Ruhr-University Bochum Technische Universitat Berlin VNG AG DLRz Institut fur vernetzte

Energiesysteme
10:50 Coffee & tea break 7z 25 minutes



https://www.das-kobers.de/
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https://navigator.tu-dresden.de/gebaeude/hsz
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Parallel Session 2 (11:15 z 12:15)

11:15 Energy system modeling Il Natural gas Hydrogen and infrastructure PV and storage
12:15 Room: HSZ/0004/H, hybrid Room: HSZ/0401/H, hybrid Room: HSZ/0301/U Room: HSZ/0304/2
Chair: Felix Jakob Fliegner Chair: Maximilian Happach Chair: Lauritz Buhler Chair: Lisa Lorenz
Assistant: Simon Koch Assistant: Niklas Haubold Assistant: Ole Sauerbrey Assistant: Aaron Kaspar
11:15 Investments in coupled Long -term development of A sector -coupled European Smart-energy protocol—
energy sectors and market European natural gas energy system towards 2050 - tandseape-in-Germany—
pricing markets - Scenario analysis Exploring the role of  hydrogen
using the global gas model pipeline infrastructure
(GGM) (online contribution )
Johannes Wirth, Lukas Barner, Jonathan Hanto, Christoph-Parsiegla-, cancelled
FAU ErlangerNurnberg Technische Universitat Berlin Europa-Universitat Flensburg/ TU P3Group
Berlin
11:35 Energy imports and Could we learn from our Generation options & effects of Determinants of residential
infrastructureina  climate - | mistakes in the past? sustainable hydrogen from photovoltaic and battery
neutral European energy Comparing gas market offshore wind energy on the storage adoption in
system forecasts from MAGELAN German energy system Germany: an empirical
model with actual investigation
developments in reality
Fabian Neumann, Andreas Seeliger, Enno Wiebrow, Stephanie Stumpf ,
Technische Universitat Berlin Hochschule Niederrhein Technische Universitat Berlin KITZ Institute of industrial
production
11:55 Green deal and carbon Expanding natural gas The economics of global green Energy storage as-enabler for—
neutrality assessment of cross -border flows in ammoniatrade z3 Shi ppi n (g thetransitiontoa—
Czechia Europe through the Australian wind and sunshine to sustainable energy system:
optimal use of the pipeline Ger manyj whatwill-be-the-win—ning-
grid: a stylized model battery-technelogy?—
comparison
LukRéCka Christian von Hirschhausen, Kiana Niazmand, Jakeb-Gress, cancelled
Charles University Praha Technische Universitét Berlin FAU ErlangerNirnberg P3 Group
12:15
- Lunch break z 60 minutes
13:15

10
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13:15 | Keynote Talk (Room: HSZ/0004/H, hybrid, Chair: Prof. Dr. Christian von Hirschhausen, TU Berlin)
: Trends in European and international gas markets inthe energy sector transformation
14:00 | Prof. Dr. Anne Neumann, NTNU
14:00 5 minute sto change room s
Parallel Session 3 (14:0 5 z 15:05)
Energy system modeling IlI Smart grid and tariffs Demand response Renewables and
14:05 infrastructure
15:05 Room: HSZ/0004/H, hybrid Room: HSZ/0401/H, hybrid Room: HSZ/0301/U Room: HSZ/0304/2
Chair: Andreas Buttner Chair: Philipp Riegebauer Chair: Jannis Eichenberg Chair: Mario Kendziorski
Assistant: Simon Koch Assistant: Niklas Haubold Assistant: Ole Sauerbrey Assistant: Aaron Kaspar
14:05 Exploring the untapped Smart network tariffs: Gas demand in times of crisis: Potentials of parking and
potential of renewables and Managing demand peaks energy savings by consumer floating photovoltaics in
flexibility options in reducing in residential electricity group in Germany Germany
CO2 emissions - What will it distribution
cost?
Steffi Misconel , Roman Hennig , Oliver Ruhnau , Rachel Maier,
EURAC Research TU Delft Hertie School Forschungszentrum Jilich
14:25 | |mpactof non -linear CO2 Effects of electricity pricing The impact of demand ~ -side Solar prosumage:
price fluctuations on schemes on household mitigation measures in Interactions with the
investments in the power energy consumption A German passenger transport transmissio n grid
sector meta -analysis of academic on the energy system
and non -academic transformation
literature  (online
contribution )
Erdal Tekin, Tarun Khanna, Marlin Arnz, Mario Kendziorski ,
IER University of Stuttgart Mercator Research Institute Technische Universitat Berlin Technische Universitéat Berlin
14:45 Navigatingto a greener A methodological The role of dynamic electricity Spaghettigrids: Offshore grid
Europe through  clean approach for developing price contracts to utilise development with a
electricity procurement smart grids - determining residential demand  -side geographical information
main drivers and match response to fight the energy system - First results for
appropriate projects to crisis and ease the Baltic and North Sea
meet local needs transformation to a renewable
power system
legor Riepin, Philipp Riegebauer , Matthias Hofmann , Felix Jakob Fliegner,
Technische Universitét Berlin BABLE GmbH NTNU / Statnett 50Hertz / TU Dresden
15:05 Coffee & tea break 7 25 minutes

11
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Parallel Session 4 (15: 30 z 17:00)

Energy system modeling IV Energy transition Decentralised energy supply Technology assessment
15:30
17700 Room: HSZ/0004/H, hybrid Room: HSZ/0401/H, hybrid Room: HSZ/0301/U Room: HSZ/0304/Z2
’ Chair: Constantin Dierstein Chair: Dimitrios Glynos Chair: Lucas de la Fuente Chair: Alexander Wimmers
Assistant: Simon Koch Assistant: Niklas Haubold Assistant: Ole Sauerbrey Assistant: Aaron Kaspar
15:30 How reduction of energy Effects of fuel switching on Sustainable municipality Economics of nuclear
demand can help to reach or electricity consumption modelling: Clustering -based bi - | power in decarbonized
reinforce German mitigation and greenhouse gas level optimization of a energy systems
targets emissions after the  Russiaz | decentralized municipality
Ukraine Wa r energy and resource
treatment infrastructure
portfolio
Patrick Jurgens, Yeong Jae Kim, Matthias Maldet , Alexander Wimmers,
Fraunhofer ISE KDI School of Public Policy and | EEGz Technische Universitat Wien | Technische Universitat Berlin
Management South Korea
15:50 The industry transformation Defining green hydrogen: Comparison of CO 2and cost - Efficient electricity
from fossil fuelsto hydrogen Does simultaneity benefit optimised energy system for a distribution and
will reorganize  value chains: big players? residential building in sustainable energy
Big picture and case studies Germany management through Big
for Germany Data analytics and
machine learning
Nima Farhang -Damghani, Nieves Casas, André Eggli, Andrej Somrak ,
FAU ErlangerNirnberg RWTH Aachen University HochschuleLuzern Troia d.o.o.
16:10 Short Coffee & tea break 7 10 minutes
16:20 Coherent transformation Reviewing energy Modelling district heating Functional technology
pathsin energy system transition studies in the systems transition towards foresight: Case study for
modelling - A case study for light of recent European climate neutrality, case study direct air capture and
Germany gas market developments of Poland storage
Toni Busch, Daniel Brunsch , Maci ej Raczynski Freia Harzendorf ,
Forschungszentrum Jiilich Universitat Duisburg-Essen AGH Universityof Science and Forschungszentrum Jiilich
Technology
16:40 At the borderline: An Demand and generation in Investigation of seasonal Effect of the energy crisis
analysis of the electricity distribution  grids: Future congestion situations in on short -termandlong -
trade between Mexico and challenges and modern rural integrated term market design - an
US (online contribution ) opportunities distribution grids economic assessment
Lilia Garcia Manrique, Abhilash Bandam, Tom Steffen, Maxime Amadio,
University of Sussex Forschungszentrum Julich Technische Universitat Hamburg Compass Lexecon
17:00 End of parallel Sessions
17:30 Group picture in front of the Fritz -Forster Bau (V)
17:45 Bus transfer to gala dinner (departing from Mommsenstral3e)
Gala Dinner

Official closing event and

award

ceremony

Friday, 5 May 2023, 18:30 p.m.

Spitzhaus Radebeul (ﬂ)
SpitzhausstralRe 36, 01445 Radebeul

23:30

Bus transfer to

Dresden central train station

(departure

from the gala dinner

location )

12
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Conference location on campus
Campus Navigator (V)

Directions
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Conference rooms in  building HSZ
Campus Navigator (V)

Ground floor (building entry)
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Conference floor - 3™ floor
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Keynote 9:00 z 9:45

Room: HSZ/0004, hybrid
Chair: Prof. Dr. Dominik Most

SachsenEnergie z our contribution to the German energy transition

Dr. Axel Cunow*

'SachsenEnergie

Keynote 9:00 7 9:45
19
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Session 9:50 7 10:50
Energy system modeling |

Room: HSZ/0004, hybrid
Chair: Hendrik Scharf

Uncertainty in energy system modeling - lessons from case -studies with GENeSYS -MOD

Karlo Hainsch , Technische Universitat Berlin

Numerical optimisation of supply security in a cellular -structured district using solid -
biomass -based hybrid systems
Lukas Richter, Deutsches Biomasseforschungszentrum

Sustainable power systems transformation of industrial regions: Insights from energy
system modelling

Sophie Pathe, Ruhr-University Bochum

Session 9:50 7 10:50
Energy system modeling |
20
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Uncertainty in energy system modeling - lessons from case -studies with GENeSYS -
MOD

Karlo Hainsch !

ITechnische Universitat Berlin k.hainsch@tu-berlin.de

Keywords: decarbonization, green hydrogen, offshore wi  nd, energy system m odeling, GENeSYS
MOD

Motivation

Considering the tremendous effort necessary to transform the energy system, policy and decision
makers rely on clear and adequate communication of findings and conclusions by researchers and
practitioners. However, the current energy crisis showcases that reality is likely to look very
different from model results and outcomes which highlights the requirement for model(er)s to
provide insights about the system itself instead of single numbers and values. Thi S raises the
guestion of what best -practice examples for energy system modeling exercises are and which

common findings and no -regret options can be communicated to policy and decision makers.

Methods

Within the context of energy system modeling, various  types of uncertainty must be accounted for.
Following the classification of Peltz et al., we define three types of uncertainty: (i) data uncertainty
regarding parameter values of the past, present, and future, (ii) interaction uncertainty which
describes possible inaccuracies in mathematical model formulation, and lastly (iii) system
uncertainty since not all possible components of the future energy system are known to date.
Different approaches exist in the field of energy system modeling, ranging from sce nario over
sensitivity analysis to stochastic optimization z each suited to deal with a different type of
uncertainty (Figure 1, left). Therefore, this paper synthesizes findings from numerous case studies
using the open -source energy system model GENeSYS-MOD to define and highlight common
findings across multiple studies. Scenario analysis, sensitivity analysis, model comparison, and
myopic foresight exercises are performed to address the transformation of the German and
European energy system. In doing so , robust findings and no -regret options can be identified which
can be used by policy and decision makers to base their decisions on. Additionally, all case  -studies,
data, and model code are published fully open source, allowing other researchers and pract itioners

to validate and verify the findings.
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Figure 1

Results

First, best-practices with respect to modeling 100% renewable energy scenarios are identified.
Open source is a major cornerstone; however, itis not applied  sufficiently, which leaves many open
questions for policy makers or other non -modelers. Additionally, sectoral, regional and temporal
disaggregation levels show high influence on model results but are typically not described
adequately.

Second, challenges for specific countries and unions of countries (e.g., European Union) are
highlighted. To help with emission reduction, energy demand and carbon prices prove to be two
levers, which can significantly assist with that goal. As illustrated in Figure 2 (right), a sensiti vity
analysis on the German energy system shows that emissions are significantly affected by a carbon
price in the intermediate term, while energy demand reduction show high effect long -term. Policy
makers should focus on policies targeting these areas to  achieve decarbonization targets.

Third, general no -regret options are identified, regardless of input assumptions or methodology,
including: no need for fossil fuel capacity expansion, the need for immediate action, and
electrification of all sectors. Ove rall, robust energy system analysis approaches are required to
inform and assist policy makers and to transfer scientific findings into the political debate and

decision process.
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