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STAY UPDATED!

SIGN UP FOR THE NEWSLETTER

Subscribe to the Advanced Energy Storage newsletter and the Refrigeration and Heat Pump Technology newsletter - and get the latest
updates on cutting-edge technologies, conferences, training courses, industry trends, and more!

Advanced Energy Storage Conference newsletter:

Refrigeration and Heat Pump Technology newsletter:
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Keynote: The role of energy storage
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Energy management for a flexible
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Energy storage and the power grid -
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ANCILLARY SERVICES

MARKETS FOR AN ESS FCR-D Up aFRR FFR
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ANCILLARY SERVICES - MAINTAIN 50 Hz
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ANCILLARY SERVICES
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MARKET DYNAMICS
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MARKET OPTIMIZATION

Market rules (FCR, FRR, FFR, Day-Ahead, Intraday)

Price forecasts Optlml.z S
algorithm

Market interaction Operating schedule

Technical parameters &
Prequalified volumes ]

T l
J ii

mn“’mmm

Aire



SCHEDULING Adding Consumption Constraints

Schedule

2024-11-25 < [ Edit schedule Syll-ic SoC

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11;

D A.

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

Maintenance

Prequalification

The scheduling interface allows for

Max consumpﬁon 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Max Production 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

additional constraints, which is key

to achieving a high degree of
utilization for complex sites.

Charge

Discharge

SoC Target 50,00 50,00 50,00 5000 50,00 50,00 5000 5000 50,00 5000 50,00 50,00 5000 50,00 000 5000 5000 5000 5000 50,00 5000 50,00 9500 95,00

A I r E Adding Discharge Constraints



PERFORMANCE
Since Feb 1st 2024 TMW 1C Battery SE4

Profit

€ 204 k
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Baseline

Profit

€329k

+60%
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Profit
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EXAMPLE SCHEDULE

1st week October 2024 TMW 1C Battery SE4
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| |
Mon Tue

Mon Tue Wed Thu Fri Sat Sun

Wed Thu Fri Sat Sun

Baseline Aire Maximum
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INFRASTRUCTURE

edge Local machine control

AI re cloud Customer interface and market interaction

core Optimization and prognosis
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BEHIND THE METER

Aire

PERSPECTIVES
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Intraday Day ahead

BEHIND THE METER PERSPECTIVES
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Intraday Day ahead

BEHIND THE METER PERSPECTIVES
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BEHIND THE METER PERSPECTIVES

Production forecast

Price forecasts

[
Load forecast

Load forecast
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BEHIND THE METER PERSPECTIVES

Markets (FCR, FRR. FFR, Day-Ahead, Intraday)

Production forecast

Load forecast R
Optimization

Market interaction Operating schedule

algorithm

Load forecast

Price forecasts

Technical parameters &
Prequalified volumes
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HYBRID SITES

Maximize {Profityo = Profity; + Profity, + Profitys + Profitys}




HYBRID SITES

Pying, < Pn1+ P2 + Pyz + Pya < Pyaxy,

Maximize {Profityo = Profity; + Profity, + Profitys + Profitys}
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Energy storage and the power grid

- too much is not good enough
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STAYING BIG OR GETTING SMALLER
Expected structural changes in the energy system made possible by the increased use of digital tools

| tomorrow |
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few large power plants many small power producers
:&%' % :
centralized, mostly national decentralized, ignoring boundaries
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based on large power lines and pipelines including small-scale transmission and regional
supply compensation
‘ ‘ ‘ ‘ ‘ ‘ ‘ i B
top to bottom both directions

3 it ik ¥

passive, only paying active, participating in the system
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STAYING BIG OR GETTING SMALLER
Expected structural changes in the energy system made possible by the increased use of digital tools

 tomorrow
II 4 é O » Where to place energy storage?
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.'ﬂ ﬂﬂl w— l el — - When to charge energy storage?
few large power plants many small power producers

« When to discharge energy storage?
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We start at the points of grid connection

TEKNOLOGISK
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Point of Connection
(PoQ)
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Grid Feed-In on Demand
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Wind Power
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Curtailment/Redispatch /l l
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Solar Power
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Often, possible synergies are not exploited

Avg hourly power gen comparison

- \Wind only ~=Solaronly =& Hybrid
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Demand

b

a) Peak Clipping

Demand

Hour of Day

t+  b) Valley Filling

Demand

Hour of Day

A

c¢) Load Shifting

Hour of Day

Y

Energy
Storage
Options
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d) Flexible Load Shape
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Hour of Day

Demand

* e) Strategic Growth
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f) Conservation
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Non-Volatile Supply
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Sector Coupling
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Sector coupling should be another flexibility strategy
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PoC Capacity Utilisation [%]
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An optimal resource utilisation is the target
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With predictive Control, optimal Resource Utilisation is possible
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. Advanced energy storage, together with smart grids, constitutes a kind of spacetime for
electrification and the green transition.

. With volatile energy supply, energy storage flexibility is required to balance between the dynamics
of supply and demand side.

. The paradigm shift is that advanced energy storage needs to be implemented within the energy
system and moved from primary to secondary storage.

. An optimal integration of renewable power is mandatory for implementing advanced storage - if no
energy is worth being stored, the is no need for storage.

. If also energy storage is implemented optimally, it should also support the power grid with grid
and/or system services - but without destructive interference.

. Overcapacity at the grid connection points with the integration of energy storage systems can
accelerate the roll-out of renewable energies and reduce curtailment or redispatch.
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Efficiency without Effectiveness is lost!
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Advanced Energy Storage 2025
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