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in the Nordics
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Ancillary Markets in Finland

FFR

Fast Frequency
Reserve,
Finland 20%,

Nordic countries comb.
0 -300 MW (estimate)

FCR-D

Frequency Containment
Reserve for Disturbances,

Finland 290 MW,
Nordic countries
1450 MW

FCR-N

Frequency Containment
Reserve for Normal
Operation,

Finland 120 MW,
Nordic countries 600 MW

aFRR

Automatic Frequency
Restoration Reserve,

Finland 60 - 80 MW,
Nordic countries
300 - 400 MW

MmFRR

Manual Frequency
Restoration Reserve
Dimensioning fault
+ balance responsible
party’'s (BRP) imbalance
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In constant use

In a couple of minutes
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In use during
assigned hours
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If necessary

In a quarter of an hour
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Average Ancillary Market Prices in 2023 (Fl)

BESS's most significant revenue sources in Finland are frequency containment reserves.

MARKET
FCR-N : . . : A
aFRR up . : : 34.1
FCR-D up : : 27.4 |
aFRR down . . 24.5
mFRR down : 17.0 .
FCR-D down : 16.4
mFRR up : 15.2

FFR %5y
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Fingrid Reserve Capacity Procurement
2020 - 2030

The need for reserve capacities is expected to grow 134% within the next five years

REALISED FORECAST*
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Price (€ / MWh)

Spot Prices by Month (Fli)

Spot prices have been highly volatile, making the market favorable for BESS.
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Intraday Market

 Continuous, fast-paced trading of energy.

* Supports the balancing of the power system and brings extra
earning opportunities for batteries.

* Trading algorithms must be extremely fast to realize these
transactions.

* Will be more and more important in the revenue stack.




How we maximize the earnings of
BESS from these markets?




BESS Revenue Streams

Ancillary markets
 FFR, FCR-D, FCR-N, aFRR, mFRR

Wholesale markets
« Spot and Intraday

Earnings are maximized by optimizing
the BESS "revenue stack” every moment
of every day

» Multi-market optimization

PROFIT BY MARKET

—— Spot

—— Intraday

—— aFRR Down

aFRR Up

—— FCR-D Down

~— FCR-D Up

FCR-N



Multi-Market Optimization

The Al models form an optimal weighting of different
revenue streams to maximize the returns.

The models use the following for bid formulation:
* Price Forecasts
« Weather Forecast
« Grid-Status Forecasts

 Energy storage characteristics (power, energy
capacity, warranty terms)

The trading models are self-learning.




The Al Models

1. Optimize the price obtained between ancillary markets
and energy arbitrage.

2. Maximize revenues across different ancillary markets
by utilizing our price forecasts.

3. Minimize battery wear and reduces cycle count while
mMaximizing revenue from ancillary markets.

. Warranty terms are always considered




ANCILLARY MARKETS:

FFR

Capaio
Zeus VPP

Traditional Aggregator or Trader

FCR-D

FCR-N

aFRR

MFRR
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WHOLESALE MARKETS:

Spot

Intraday
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KEY FEATURES:

Multi-Market Optimization across all markets

Forecasts for all markets

Self-learning trading strategies

Pooling of the batteries to maximize profits

Considering the effects of own bids (saturation)
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BESS Revenues in Finland

40,700 €/MW/month under our
optimization, H2 2023
(see. Exilion’s case study)

6 MW/6,6 MWh battery

Revenues remained similar in 2024


https://capaloai.com/exilion-case-study/
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TAALERI

Energia

Renewable energy is the only sustainable
way to achieve global climate targets. Storage
facilities are needed in order to increase the
share of renewable energy in the electricity
grid further. This trading agreement with
Capalo Al ensures our BESS investment will
be utilized optimally on an hour-to-hour
basis to help achieve these targets.

ALEKSI NORDLUND

Director Power Markets at Taaleri Energia

30 MW /36 MWh

Battery energy storage systems are essential
in enabling the clean energy transition and
securing the resilience of the Finnish grid.

With multiple markets and increased volatility,

the optimization and trading of the battery

becomes a key competitive advantage.
We're happy to partner with Capalo Al to maximize

the profitability and impactof the 38MWh asset.

EERO AURANNE

Chairman of the Board of eNordic,
Ardian’s operating partner in the Nordics

38.5 MW / 38 MWh

MAIN REFERENCES

As one of Capalo Al’s first customers,
we are happy to use Al-powered
optimization services. With Capalo Al's
platform solution, we have managed to
significantly increase the profitability
of flexible assets in a complex
operating environment.

TOMMI RISKI

Investment Manager at Exilion

6 MW / 6.6 MWh
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