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A micro-economic assessment of load shifting investments profitability

using the agent-based power market model AMIRIS
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Research question
DLR

How does power tariffs design impact
the economic viability of demand response?

studied for different exogenously determined systems E‘D

o
applying different power tariffs varying in |- ¢ -]

- share of energy payments that is dynamic, i.e. varying with day-ahead power price

(!

- split between capacity- and energy-related payments

considering a portfolio of industrial loads for load shifting kﬂ
- goal: minimize overall payments for power consumption
- corresponds to rationale of aggregator benefiting from shared savings
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Method: Assessing micro-economic profitability

DLR
l:l Market I:I Power Plant i Flexibility Provider I:I Policy Provider Money
0 Power System & I:l Demand I:I Supply Trader |:| Information Provider Infir:ri?t?on—;
Power tariff design ' a

» power system: investments from fundamental
power market model pommesinvest

= power tariffs: derived current payment
obligation for load shifting focus cluster

‘

Day-Ahead I
Market

e Assessment of ﬁ
profitability with annuities

Overall goal: annuity =0 = |oad shifting implementation also based on Gils (2015)
= seeking to minimize power payment obligations of focus cluster

Interpretation:
system optimal investment choices
are economica”y viable Input Data: Feed-in of renewables, temperature, balance energy price, marginal cost, load, ...

https://qitlab.com/dIr-ve/esy/amiris/amiris
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https://gitlab.com/dlr-ve/esy/amiris/amiris
https://github.com/pommes-public/pommesinvest

Scenario design
Considering exogenous scenarios with demand response

DR DR
pessimistic optimistic
(DR 5) (DR 95)

costs of DR

technical potential of DR

maximum allowed shifting time

costs of other flexibility options

DR: Demand Response
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Power tariffs parameterization

Baseline load profile
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Time in hours

O volumetric network charge

B KWKG levy

m§ 19 (2) StromNEV levy
mweighted average wholesale price

O electricity tax

m 8 17f EnNWG levy

m concession fee

O capacity-related network charges

weighted average power price: 129 €/ MWh
total: 181 €/ MWh
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Power tariffs parameterization

... to 31 power tariff designs — varying in dynamic share & capacity / energy split DLR

Price patterns for different dynamic shares

dynamic share
of energy tariff
20% | 40% | 60% | 80% | 100 %
tariff split:
capacity / energy
share

power price in €/ MWh

0 /100% i

A M O N~ A MO~ AMWIN~NSO dMmMLWwINN O dMm W0 N~
A AN NN AN NOOOOOM S - <

time in hours

---------- Day-ahead price - - - - 0 (static tariff) 20%
60% 80% 100%

40%

For comparison: real world capacity tariffs shares are estimated
around 2% to 20% of total electricity tariff in Germany. % [13] - [14]
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Preliminary results: Pessimistic case (DR 5)

DLR
7004 [ 0% dyn. 1 40% dyn. B 80% dyn.
/1 20% dyn. EE 60% dyn. I 100% dyn.

600 -

500 -
o'
-
Ll
S 400 1 Capacity tariff provides
E strong incentives;
= consumer not fully agnostic
2 300- to price change anymore
=
C
<

200 -

Load shifting is not /
barely profitable
100 A III
R '"
o o o o o o
™~ < O o0 S

capacity tariff share a Preliminary results!

Only indicating trends
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Preliminary results: Optimistic case (DR 95)

DLR
7004 [ 0% dyn. 1 40% dyn. B 80% dyn.
/1 20% dyn. EE 60% dyn. I 100% dyn.
6001 capacity tariffs
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é’ 4007 proportions are made dynamic
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capacity tariff share a Preliminary results!
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Conclusion and Outlook
DLR

Outlook

» |mprove robustness and look at different load
patterns

» Study parameter variations

= Contrast with overall economic potential estimates
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Thank you!

DLR

M.Sc. Johannes Kochems Acknowledgements
Research Associate Many thanks to

= Christoph Schimeczek for co-development of AMIRIS model parts.
Mail: johannes.kochems|at]dir.de = Yannick Werner for co-development of general data routines.

= Manuel Wetzel for support with the HPC cluster infrastructure.
Phone: +49 711 6862 8521 = Kristina Nienhaus for valueable hints.

= Prof. Dr. Joachim Muller-Kirchenbauer for his guidance.

= EU Commission for funding of recent work.

Deutsches Zentrum fir Luft- und Raumfahrt e. V. (DLR)

This project has received funding from the European

German Aerospace Center Union’s Horizon 2020 research and innovation

Institute of Networked Energy Systems | Energy Systems Analysis | e prografmiiie under grant agreement No 864276
Curiestral3e 4 | 70563 Stuttgart | Germany

DLR.de/ve AVK% Trade RES

New Markets Design & Models for
100% Renewable Power Systems

AL

Johannes Kochems, Institute of Networked Energy Systems | Presentation at Strommarkttreffen, Berlin, 31.03.2023



https://www.dlr.de/ve

Sources 1/2

[1]
(2]

3]

[4]

5]

[6]

[7]

(8]

9]

DLR

H.C. Gils, Balancing of Intermittent Renewable Power Generation by Demand Response and Thermal Energy Storage, Dissertation, Universitat Stuttgart, 2015.

J. Kochems, “Demand response potentials for Germany: potential clustering and com-parison of modeling approaches,” in INREC 2020: 9th International Ruhr
Energy Conference, Duisburg / online, 2020.

UNB, “EEG-Umlage: netztransparenz.de,” Accessed: Mar. 29 2023. [Online]. Available:
https://www.netztransparenz.de/EEG/EEG-Umlagen-Uebersicht.

UNB, “KWK-Umlage,” netztransparenz.de. Accessed: Mar. 29 2023. [Online]. Available:
https://www.netztransparenz.de/KWKG/KWKG-Umlagen-Uebersicht.

UNB, “§ 19 StromNEV-Umlage: netztransparenz.de,” Accessed: Mar. 29 2023. [Online]. Available:
https://www.netztransparenz.de/EnWG/-19-StromNEV-Umlage/-19-StromNEV-Umlagen-Uebersicht.

UNB, “Offshore-Netzumlage: netztransparenz.de,” Accessed: Mar. 29 2023. [Online]. Available:
https://www.netztransparenz.de/EnWG/Offshore-Netzumlage/Offshore-Netzumlagen-Uebersicht.

UNB, “Abschaltbare Lasten-Umlage: netztransparenz.de,” Accessed: Mar. 29 2023. [Online]. Available:
https://www.netztransparenz.de/EnWG/-19-StromNEV-Umlage/-19-StromNEV-Umlagen-Uebersicht.

Stuttgart Netze, “Preise und Regelungen fir die Nutzung des Stromverteilnetzes gultig ab 1. Januar 2023: Version 2.1,” Preisblatt der Stuttgart Netze GmbH,
Stuttgart, Feb. 2023. Accessed: Mar. 29 2023. [Online]. Available:
https://www.stuttgart-netze.de/media//filer_public/51/17/51173b67-3e43-4fb1-8867-6375c345396¢/225 20230217 preise_und_regelungen 2023 v21.pdf.

BDEW, Strompreisanalyse Februar (2023), Accessed: Mar. 29 2023. [Online]. Available:
https://www.bdew.de/media/documents/230215 BDEW-Strompreisanalyse Februar 2023 15.02.2023.pdf.

Johannes Kochems, Institute of Networked Energy Systems | Presentation at Strommarkttreffen, Berlin, 31.03.2023


https://www.netztransparenz.de/EEG/EEG-Umlagen-Uebersicht
https://www.netztransparenz.de/KWKG/KWKG-Umlagen-Uebersicht
https://www.netztransparenz.de/EnWG/-19-StromNEV-Umlage/-19-StromNEV-Umlagen-Uebersicht
https://www.netztransparenz.de/EnWG/Offshore-Netzumlage/Offshore-Netzumlagen-Uebersicht
https://www.netztransparenz.de/EnWG/-19-StromNEV-Umlage/-19-StromNEV-Umlagen-Uebersicht
https://www.stuttgart-netze.de/media/filer_public/51/17/51173b67-3e43-4fb1-8867-6375c345396c/225_20230217_preise_und_regelungen_2023_v21.pdf
https://www.bdew.de/media/documents/230215_BDEW-Strompreisanalyse_Februar_2023_15.02.2023.pdf

Sources 2/2
DLR

[10] Stromsteuergesetz vom 24. Méarz 1999 (BGBI. | S. 378; 2000 | S. 147), das zuletzt durch Artikel 2 des Gesetzes vom 19. Dezember 2022 (BGBI. | S. 2483) geandert
worden ist.

[11] Konzessionsabgabenverordnung vom 9. Januar 1992 (BGBI. | S. 12, 407), die zuletzt durch Artikel 3 Absatz 4 der Verordnung vom 1. November 2006 (BGBI. | S.
2477) geandert worden ist: KAV.

[12] Energiefinanzierungsgesetz vom 20. Juli 2022 (BGBI. | S. 1237, 1272), das durch Artikel 11 des Gesetzes vom 20. Dezember 2022 (BGBI. | S. 2512) geandert
worden ist.

[13] BNetzA, Bericht der Bundesnetzagentur zur Netzentgeltsystematik Elektrizitat, Stand: Dezember 2015.

[14] BNetzA, A-Z, Netzentgelt (Strom und Gas), Accessed: Mar. 29 2023. [Online]. Available:
https://www.bundesnetzagentur.de/SharedDocs/A Z Glossar/N/Netzentgelt.html.

Johannes Kochems, Institute of Networked Energy Systems | Presentation at Strommarkttreffen, Berlin, 31.03.2023



https://www.bundesnetzagentur.de/SharedDocs/A_Z_Glossar/N/Netzentgelt.html

Imprint

Topic:

Date:
Author:
Institute:
Images:

How Power Tariffs Design Influences Demand Response.
A micro-economic assessment of load shifting investments profitability
using the agent-based power market model AMIRIS.

31.03.2023
Johannes Kochems
Institute of Network Energy Systems (DLR-VE)

All images except for EU / TradeRES logos
,DLR (CC BY-NC-ND 3.0)"

i DLR



	Slide 1: How Power Tariffs Design Influences DemAND RESPONSE
	Slide 2: Research question Influence of power tariffs design on demand response investments 
	Slide 3: Method: Assessing micro-economic profitability Utilizing the agent-based power market model AMIRIS
	Slide 4: Scenario design Considering exogenous scenarios with demand response
	Slide 5: Power tariffs parameterization From real-life payment obligations …
	Slide 6: Power tariffs parameterization … to 31 power tariff designs – varying in dynamic share & capacity / energy split
	Slide 7: Preliminary results: Pessimistic case (DR 5) Strong incentive from capacity tariff in example case 
	Slide 8: Preliminary results: Optimistic case (DR 95) Trade-off between dynamization and peak load tariff incentives
	Slide 9: Conclusion and Outlook
	Slide 10: Thank you!
	Slide 11: Sources 1/2
	Slide 12: Sources 2/2
	Slide 13: Imprint

