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Association Webinar Rewinds

Recent times have seen turbulence in global markets, travel and
conferences. In these trying times, staying informed has taken on new
challenges as we attempt to balance our professional lives with personal
safety considerations. To help you keep in touch, the International
Association for Energy Economics has rolled out an extensive program of
webinars on topics reaching all facets of energy economics.

Webinar Rewinds

Topic: Carbon Pricing Shaping Carbon-Neutral Energy & Transport Systems: Technology Exchange, Business Carbon Pricing Shaping
Cases Carbon-Neutral Energy &
Moderator/Speaker: Hans Auer - Transport Systems:

i : i : Technology Exchange,
Speakers: Karlo Hainsch and Sebastian Zwickl-Bernhard BEsiresT Cotes
Date/Time: September 27, 2021 10:00 - 11:00 AM Eastern Time

Host: International Association for Energy Economics

More details: (Click here)
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Two possible future
business cases
depending on the
CO, price
development
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Hydropower-based
green hydrogen production

» Non-cooperative game between
hydropower plant owner (H, producer,
leader) and transportation firm (H,
consumer, follower)

» Trade-offs between electricity trading
(future electricity contracts & day-ahead)
and hydrogen production

» The transportation firm aims for an
optimal and cost-minimized coverage of
its energy demand and chooses between
conventional fuels and green hydrogen

Presented at the Applied Energy Symposium MIT A+B; 11.08.2021 - 13.08.2021
Video available under https://www.youtube.com/watch?v=yixhlvO-p8s&t=17s
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Price of green hydrogen

Run-of-river Transportation firm
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Bi-level optimization problem
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Numerical example (2020)
Central Western European wholesale electricity market
place (EPEX)
Austrian wholesale electricity market place (EEX)

27.09.2021

) Source code available under https://qgithub.com/sebastianzwickl/NoCopHH-mod
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Hydropower plant resource allocation, electricity production, and
energy demand provision of the transportation firm

Hydropower electricty production
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Up to a CO, price of almost 245EUR/t, no hydrogen price is set as
the leader’s decision (opportunity costs < revenues).

Shadow price (A°2%) and future opportunity costs 500 - Revenues of hydropower plant in thousand EUR
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H, annual full-load production hours for different day-ahead
spot market price increases
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Distribution grid
decommissioning = R Sy —
at the local level -= e

» Decommissioning of the natural gas
distribution grid of an urban
neighborhood (low temperature heat

supply)

> Viability of "green” gas is uncertain at the
end-user device level

ind others
onsumer (University)
onsumer (Fair)

> Two alternative decarbonization
scenarios (electrification and network

Bry and others
ial consumer (University)
ial consumer (Fair)

I Special consumer (Stadium) [ Tertiary and others

expansion) = — e
» Costs of inaction (e.qg., penalties for
failing to meet climate targets)
\ v
Zwickl-Bernhard, S., & Auer, H. (2022). Demystifying natural gas distribution grid decommissioning: An open-source approach 22T ¢ open b ENTRANGE

to local deep decarbonization of urban neighborhoods. Energy, 238, 121805. doi: https://doi.org/10.1016/].energy.2021.121805
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End-user cost parity between 2043 and 2046 in the network
expansion scenario

Average end-user costs per building until 2050
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Practical example of decommissioning the gas distribution grid in
/Urich (Switzerland)

Practical realization timeline

Zeitplan
@

Kundigung Gas- Antrag auf Rest- Entfernen Kontrolle Stilllegung

anschluss durch wertentschadigung Gasinstallation Deinstallation der Gasnetz durch

Energie 360° an Energie 360° durch konzessio- Gerate durch Energie 360°

nierten Haus- Energie 360°
technikbetrieb
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Further information can be found under https://www.energie360.ch/de/energie-360/wissen/energieplanung/zuerichnord/ open & ENTRANGE
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Concluding remarks

An increasing CO, price as the key determining parameter leads to improved
competitiveness and expected profitability of the business case studied.

« A CO, price above 245EUR/t triggers profitability of production from
hydropower (Central Western European wholesale electricity market)

* Possible stranded assets resulting from must not
play a decisive role, especially since the trade-off analyses in this work show that alternative
scenarios of lower/zero-emission energy service provision are even more economical in the
longer term since the CO, price is expected to increase in the next decades

N7~

open & ENTRANCE



NP~

open ® ENTRANGE

Sebastian Zwickl-Bernhard % ..S[
PhD Candidate — Energy Economics Group (EEG) a7
Technische Universitat Wien (TUW) ﬁ Ei!

Karlsplatz 13, 1040 Wien, Austria w
d ‘

zwickl@eeq.tuwien.ac.at
Sve

https://github.com/sebastianzwickl “13
https://orcid.org/0000-0002-8599-6278
Thi ject has r ived funding f the E Union’s Horizon 2020 . . . .
st This presentation is licensed under @ @
a Creative Commons Attribution 4.0 International License



https://creativecommons.org/licenses/by/4.0/
mailto:zwickl@eeg.tuwien.ac.at
https://github.com/sebastianzwickl
https://orcid.org/0000-0002-8599-6278

References

« [1] Zwickl-Bernhard, S., & Auer, H. Green hydrogen from hydropower: A non-cooperative open-source
modeling approach assessing the profitability gap and future business cases. International Journal of
Hydrogen Energy (forthcoming).

« [2] Zwickl-Bernhard, S., & Auer, H. (2022). Demystifying natural gas distribution grid decommissioning: An
open-source approach to local deep decarbonization of urban neighborhoods. Energy, 238, 121805.
doi: https://doi.org/10.1016/].energy.2021.121805

« [3] H. Auer et al. (2020). Development and modelling of different decarbonization scenarios at the
FEuropean energy system until 2050 as a contribution to achieving the ambitious 1.5°C climate target —
establishment of open source/data modelling in the European H2020 project openENTRANCE, e&i
Elektrotechnik und Informationstechnik, 1-13. doi: 10.100//s00502-020-00832-7

 [4] Loffler, K, Hainsch, K., Burandt, T, Oei, P Y., Kemfert, C., & Von Hirschhausen, C. (2017). Designing a
model for the global energy system—GENeSYS-MOD: an application of the open-source energy modeling
system (OSeMQOSYS). Energies, 10(10), 1468. doi: https.//dol.org/10.3390/en10101468

Ny~

open & ENTRANCE


https://doi.org/10.1016/j.energy.2021.121805
https://doi.org/https:/doi.org/10.1007/s00502-020-00832-7
https://doi.org/10.3390/en10101468

	auer_iaee webinar sept 27 2021
	Präsentation1
	Foliennummer 1

	hans_iaee webinar sept 27 2021 introduction
	Carbon Pricing Shaping Carbon-Neutral Energy & Transport Systems: Technology Exchange, Business Cases
	Global Emissions and Temperature Increase until 2100
	Map of Carbon Taxes & Emissions Trading Systems in 2021
	Carbon Prices in selected Countries as of April 1, 2021
	European Carbon Pricing: Lessons from the Past, Future
	Speakers & Discussants
	Acknowledgements


	210927-IAEE-Zwickl-Bernhard-v0.1
	Foliennummer 1
	Hydropower-based �green hydrogen production
	 Hydropower plant resource allocation, electricity production, and energy demand provision of the transportation firm
	Up to a CO2 price of almost 245EUR/t, no hydrogen price is set as the leader’s decision (opportunity costs ≤ revenues).
	H2 annual full-load production hours for different day-ahead �spot market price increases
	Distribution grid decommissioning �at the local level 
	End-user cost parity between 2043 and 2046 in the network expansion scenario
	Practical example of decommissioning the gas distribution grid in Zürich (Switzerland)
	Concluding remarks	
	Foliennummer 10
	References




