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KYOS Energy Analytics

Background
= Activities started in 2002; KYOS founded in 2008
Since 2016 active in the Japanese market

Specialist in energy & commodity markets: trading, valuation, risk management

Core competence: combine quantitative background with practical solutions

Experienced and dedicated expert team

Activities

: = Modelling
3 Apply quantitative financial techniques to energy markets

= Consulting
Advise on energy trading, valuation and risk management

, | Combine theory with real life examples KY::S







Record low storage levels..

Storage fullness 20-nov-2021
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.. against record high TTF prices
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Explainer: Could a “strategic reserve’ ease Europe’s gas crisis?
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Handelsblatt Op naar de eerste winter met
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Natural gas FINANCIAL TIMES TotalEnergies CEO backs European gas
Gazprom’s low gas storage levels fuel questions storage plan, urges German power plant
over Russia’s supply to Europe construction

Putin says he has told company to pump more gas into its facilities in Germany and Austria KY.'_"!Q_.
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Winter 21 situation

Storage fullness 20-nov-2021

Current | 72.8% (812 TWh)
M-1 | 77.5% (865 TWh)
Y-1

historical EU storage withdrawals as of
20 November
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Storage pricing

« Storage value driven by two main factors
« Current forward price spread: defines intrinsic value
* Price volatility: defines extrinsic value

« Complex calculation, requires sophisticated models: KYOS KyStore model

Intrinsic Value histogram
Monthly (EUR) Tradable (EUR)

Value 597.58 597.58 100

Monte Carlo

Strategy Spot (EUR) Spot & Hedge (EUR) Rolling intrinsic (EUR) 80

Hedge Product No Months Tradable

Rehedge No Static delta Daily % 0

Avg 1,475 1,475 1,070 é

Std Deviation 1,454 47971 153.04 E 0

5 % low -909.00 780.69 861.27

10 % low -390.47 989.01 878.23

25 % low 531.39 1,234 960.40 @

Median 1,510 1,480 1,038

75 % high 2,400 1,705 1172 0770 1080 140 1360 2570 3790 5010 6220

90 % high 3.279 1,987 1,275 Value (EUR)

95 % high 3,796 2.208 1,317

B Spot M Spot+ hedge [ Rolling intrinsic



The storage paradox

EU inventory levels

« Strong usage of storage is not
always good news for storage

g w0 operators!
= o « High withdrawals -> strong
2, buying interest in Summer ->
; lower Win x Sum spread
2pr/16 Apr/17 Apr/18 Apr/19 Apr/20 Apr/21 ) Storage marketing:
TTF Winter x Summer spread + (often) Yearly products
« preceding storage year
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Current situation

» Very high spot and Winter prices
» No positive effect on storage spread for next storage year

TTF forward curve TTF Q1-23 x Q3-22 spread
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* Intrinsic value decreasing!
» Important to get accurate forward curve for pricing!
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What tools do SSOs have

e
Timing of storage auctions storengy C
OFFER

Together,
let's develop

Length of auctions 2022 the flexibility
of your energy
¢ 1year L . 2023
* Multiple years R 4

Product design

ASTORA SUCCESSFULLY MARKETS HAIDACH CAPACITY FOR STORAGE YEARS
2022/23 AND 2023/24

» Fixed price

* Index price

» Profit sharing
» Others

Marketing of our gas storages

Innovation meets reliability
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Outlook for European gas storages
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Future role of gas storage in EU

Many complex questions define this:
» General role of gas in EU?

» Decreasing production flexibility
* Role of gas in heating

« Complement renewables?

» Timing of coal phase out

« LNG!

« Conversion to hydrogen?
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Example 1

Gas will be the main source of flexible power to complement renewables
Example: typical Dutch gas-fired power production profile in July 2022 versus July 2035
(source KYOS fundamental model KyPF)

Much larger hourly
swings in 2035

Exact timing

uncertain due to 1. Jul 3. Jul 5. Jul 7. Jul 9. Jul 11. Jul 13. Jul 15. Jul 17. Jul 19. Jul 21, Jul 23, Jul 25. Jul 27.Jul 29. Jul 31.Jul
intermittent July 2022
behaviour

| eads to increase
in (gas)price
volatility

19. Jul 21, Jul 23, Jul 25. Jul 27.Jul

) July 2035 KY::S



Example 2

Build out of solar and wind capacity important:
- Wind and solar have partly offset production profiles
- Ratio between wind and solar capacity defines seasonal gas demand

Dutch renewable production profile 2035
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Summary
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Summary

Gas storage is back on everybody's mind

Storage operators can not (yet?) profit from this interest

Positive (long-term) outlook for EU storage value

We look forward to supporting you with our models and consulting services to better
understand the gas storage market and its potential!
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Questions?

P TimeforQ& A
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We look forward to supporting you in
the rapidly changing energy sector!

Ewout Eijkelenboom
ewout@kyos.com

Nieuwe Gracht 49
2011ND Haarlem, The Netherlands

YOS Encray Analyics Al I I I Il h '
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