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Motivation

DLR

Grid-Scale Battery Storage
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- What impact on electricity market dynamics might these storage units have?
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Source: BNetzA (2025)



https://www.smard.de/page/home/topic-article/216804/218412/status-quo-der-batteriespeicheranfragen-2024

Agent-based electricity market modelling
DLR
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Modelling Competing Storages
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The Question

To charge or to discharge...
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To charge or to discharge...

- Use electricity price forecast, maximise profits with dynamic programming
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The Question

To charge or to discharge...

- Use electricity price forecast, maximise profits with dynamic programming
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The Question

To charge or to discharge...

- Use electricity price forecast, maximise profits with dynamic programming

——  With Storage — No Storage
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To charge or to discharge...

- Use electricity price forecast, maximise profits with dynamic programming

——  With Storage — No Storage
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Use Merit Order in Forecast
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-> Account for price changes due to storage dispatch
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ldea

-> Account for price changes due to storage dispatch

A
Price Demand

pcharge(own)---------------------------------- o
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Observe Dispatch

- Compare own dispatch to that of competitors
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Observe Dispatch

- Compare own dispatch to that of competitors
- Represent as “multiplier” relative to own dispatch

— Moving Average
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Modelling Competing Storages
Apply Multiplier DLR

-> Account for price changes of all flexibilities
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Modelling Competing Storages
Apply Multiplier

-> Account for price changes of all flexibilities
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- Avoids Avalanches
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Backtesting
Germany 2019 DLR

Single Storage 18 Competing Storage Units

Schimeczek, Nitsch, Kochems, Nienhaus | German Aerospace Center Schimeczek et al. (2026). 10.1016/j.est.2025.120054
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Backtesting
Multiplier development DLR
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Backtesting

Storage Dispatch DLR

1}
: z TLLAURS

L} 1 Li 1 T 1 1 [ Li 1 LI 1 Li 1 L} (. b 1 Li 1 Li 1 Li 1 b 1 1 Li T Ll 1 Li 1
7392 T4le 7440 7464 7488 7512 7536 V560 7560 7584 Y608 V632 TeLe TGE0 TV04 TTIE Y728 TV52 V776 TAOOQ V824 TB48 VEVZ TAO9E  TE96 V920 7944 7968 7992 8016 B8040 8064

— =
i 1 i 1
___._,_:"'
—
e
i
——

Charge Power in GW
fa
i

-> Accurate storage dispatch simulation

1 Storage 18 Storages
Pearson Correlation 0.75 0.86
MAE in GW 2.06 1.02
Relative discharged energy 149% 107%
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Backtesting: 18 Competing Storages
Electricity Prices DLR
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-> Accurate electricity price simulation

1 Storage 18 Storages
Pearson Correlation 0.80 0.85
MAE in EUR/MWh 6.21 5.37
Relative profits 70% 109%

Schimeczek, Nitsch, Kochems, Nienhaus | German Aerospace Center Schimeczek et al. (2026). 10.1016/].est.2025.120054



https://doi.org/10.1016/j.est.2025.120054

What if. i

Y VR T T YN AT B 4 “
A /' e " \ / ’ 3'{ ) f- e | / . \"
J ‘.{ ‘) f .

L 'I I g

22 7 { / Soh|meczek N;ich Kocheimi N‘Lenhaus[German Aerospace Center

<

-



What if ... we had more battery in the system? ‘#7
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Converter Power in MW Storage Capacity in MWh

Z

» Added 4 generic storage clusters
» EachwithP =5GW andn = 86.5%
» |ncreasing E2P ratio: 1, 2, 3,4

s Pumped Hydro B Battery 1 EEm Battery 2 Bmm Battery 3 . Battery 4
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. Converter Power in MW Storage Capacity in MWh
» Added 4 generic storage clusters

» EachwithP =5GW andn = 86.5%
» |ncreasing E2P ratio: 1, 2, 3,4 /

Metric Scenario
Backtesting 7.3 TWh

Discharged
Energy Total

Backtesting 105 M€

Total Profits

s Pumped Hydro B Battery 1 EEm Battery 2 Bmm Battery 3 . Battery 4
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Converter Power in MW Storage Capacity in MWh

2

» Added 4 generic storage clusters
» EachwithP =5GW andn = 86.5%
» |ncreasing E2P ratio: 1, 2, 3,4

Metric Scenario
_ Backtesting 7.3 TWh
Discharged I g
Energy Total ncrease
gy Capacity 10.7 Twh ¥

Backtesting 105 M€

Total Profits
Increa§ed 75 Mé *
Capacity

s Pumped Hydro B Battery 1 EEm Battery 2 Bmm Battery 3 . Battery 4
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Converter Power in MW Storage Capacity in MWh

2

» Added 4 generic storage clusters
» EachwithP =5GW andn = 86.5%
» |ncreasing E2P ratio: 1, 2, 3,4

o

Metric Scenario Profit in EUR
Backtesting 7.3 TWh

Dispatched Energy in MWh

Discharged

Energy Total Increased
gy Capacity 10.7 Twh ¥
Backtesting 105 M€
TOtal Pl‘OfitS |ncreased
Capacity 75 Mg *
s Pumped Hydro B Battery 1 B Battery 2 Bmm Battery 3 . Battery 4
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Summary ‘#7
DLR
@ Fast 1 year with 18 competing units takes ~30s
| Accurate convincing backtesting performance
\/ More storage significant cannibalization effect

AMIRIS

Join our workshop: How to model competing flexibility options (fast)
Visit our poster
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