Unleashing the potential
of battery storage

BESS optimization
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« BESS valuation *¢
« BESS backtesting
« BESS optimization
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KYOS, our analytics, your advantage

10000

Analytical models E/CTRM software.  Advisory services Subscriptions
Wide range of models for A complete system for We are specialists in Live or End-of-day market
valuation, optimization Energy/Commodity Trade valuation, optimization price forward curves (PFC)
and risk management. & Risk Management and risk management.
Fundamental long-term
Realistic simulations and Combines physical From a one-off deal (>30 year) power price
advanced optimizationof ~ commodity management valuation to assessing the scenarios and Monte Carlo
assets and contracts. with financial reporting. risks of diverse portfolios. simulations across Europe.
Provide you with the best Includes price analytics, An experienced expert Market reports for BESS,
basis to take decisions. valuation and advanced team working together PPA and interconnectors
risk management tools. with you.

KY::S



KYOS Energy Analytics

International client base across Europe, plus Americas and Japan (MPX)
40+ people, headquarter Haarlem, The Netherlands

Combine quantitative background with practical solutions
More than 100 corporate clients for its software services
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BESS Investments
BESS Valuations
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Energy storage -> strong growth expected

. ®
« Strong increase in renewable generation, phase out of conventional ¢

« European Market Outlook for Battery Storage™
« Cumulative up to 404 GWhin 2028 Nead o A

* 35-45% utility scale BESS valuations!
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Energy storage - not as easy as PV or wind

- obligations reduce potential
further revenue stacking

Balancing
FRR
market (TSO)

Voluntary
A battery business balancing

4
)

case hastoinclude ~— T "~ + price peaks

a combination of + growing market

revenue streams Wholesale - advanced trading system
markets

Full value can only

be realized with ~ = = = = = = = = = = = = = = — — -

active trading Local grid Congestion

activities services management - locaticn anel ceumiy Speciie

i , + increase overall revenue
POI’T[fO.lIO : Peak shaving - more complex projects
optimization




KYOS BESS valuation approach (KyBattery)

Calculates future market value, stacking revenue streams; e
« Day-ahead, intraday, passive imbalance or a combination
« Combine with optimizing in FCR or aFRR market
« Stand-alone or co-located asset

- Advanced trading strategies = - -

* Realistic price simulations -

) Expected Value and R Throughput and cycles
risk distribution . mT |



BESS backtesting



How good are the BESS valuations?

modelling approach

T = : | . .
| [D: 3a] Backtest ' Use forecast i Forward view f\\?‘i}\(@ |
i | toimprove i © :
Pros | « Actual historical data . backtest .+ Takes future market |
i + 'Easy’ to check i i changes into account i
| : '+ Probabilities and |
| | ' simulations, risk |
Consi « Only one reality, no i i * More complex :

. scenarios ' Use backtest | |

: o Requires index or : to validate : o R@QUireS market view :

. detailed data (order book) | forecast . on future volatility |
e D
Realistic price data @

Realistic trading strategies KY::S



Example backtest: KYOS Battery Index

« Assumptions:

« Mix of intraday trading (100% of capacity) and passive imbalance trading (max 30%)
* Intraday prices are ID1 (= index of average prices)
 Intraday prices can be perfectly forecasted

* Main advantages:

« Can be validated relatively easily
» Similar approach with ID1 prices can be used for forward valuation
(Forward valuation uses simulations and can be run with non-perfect foresight)

Shows historical
revenues for a 2-
hour battery.

Calculated with
KyBattery
software
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Going beyond: real-time battery optimizer

KYOS offers real-time battery optimization software
Partnership with Powerbot for easy market access

Very real trading performance: orderbook instead of ID1 index
Can be run real-time, in shadow-trading or in backtest mode

BESS operations Trading signals

Market

KYi3S
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BESS state of charge Orderbook, trades
and other technical and other market

parameters data KY:
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Example of traded position: 2 April 2024

Positions
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Real-time optimizer performance

* |s the P&L of the real-time battery optimizer (intraday orderbook, shadow trading) .i
in line with the KyBattery backtest (ID1, ‘known prices’)?

« Example results on the German intraday market

Realized Earnings - KYOS battery models
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Getting the best BESS



How to get there with KYOS?

Bankable BESS assessments and reports

Asset-specific calculations, incl. co-located assets

KyBattery Valuation software 0=[|

Make your own assessments across Europe

KYOS real-time battery optimizer (@
Optimize & benchmark wholesale trading strategies




Questions and Answers
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KYOS Energy Analytics: quarterly publications

Free publications

KY.:S
‘\ )

PPA Insights Gas storage and
Price developments

. swing report @ = i 4 Energy Storage
in Europe < - f - ‘ Report
July 2024
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See: https.//www.kyos.com/knowledge-center/



Contact us

We look forward to supporting you with the right
data, tools and advice!

KY::S

info@kyos.com
https.//www.kyos.com/contact/

KYOS

Nieuwe Gracht 49
2011 ND Haarlem
The Netherlands

Cyriel de Jong Bruk Nur


mailto:info@kyos.com
https://www.kyos.com/contact/
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