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This presentation is provided “as is” for your information only, and no representation or
warranty, express or implied, is given by EnAppSys Ltd or EnAppSys BV (“EnAppSys”) its
directors, employees, agents or affiliates (together its “Associates”) as to its accuracy,
reliability, or completeness. EnAppSys assume no responsibility, and accept no liability for,
any loss arising out of your use of the information contained herein. The information
contained in this presentation reflects our beliefs, assumptions, intentions, and
expectations as of the date of delivery and is subject to change. If this presentation
contains forward-looking statements and information that reflect EnAppSys’ current view
about future events. Actual results may differ materially from the expectations expressed
or implied in the forward-looking statements as a result of known and unknown risks and

uncertainties.

This presentation and its content (including, but not limited to, the text, images, graphics,
and illustrations) is the copyrighted material of EnAppSys, unless noted otherwise. No part
of this presentation may be shared, copied, reproduced, distributed, or in any way used

without the prior written consent of EnAppSys.
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We are an energy company providing European market insight.

Founded in 2003 e with offices in Stockton-on-Tees, UK and Terneuzen, NL

We are passionate about market
transparency

We believe that, by making our insight
available to stakeholders in the market we
can facilitate a faster energy transition at
the lowest possible cost for customers

We are part of:

MONTEL GROUP
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Market Data & Forecasting Services

EnAppSys
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We collect data from every data
source we can find, to save
time, effort, and costs through
our data platform:

- Charts

- Customizable Dashboards
- Download

- APl Access

- Weekly Market Reports

- Twitter/LinkedIn

- Talk to our Market Experts

Data types feeding into the EnAppSys platform (% share)

/ﬁ\ Public data 45% /ﬁ\
» Majority of data gathered from public >
sources, e.g. 1S0s
» Most TSO and public data can be >

processed via the universal importer

COST SAVINGS: >
DATA STRAIGHT FROM SOURCE THROUGH SINGLE API & PLATFORM

20%

Licensed data

Data purchased from specialist sources
on a subscription basis

Typically this is exchange and broker data
that is very challenging to process

Data usually priced on a per end user
basis so usage has to be tracked closely

Derived data 25%

» Data derived from public and licenced data >

» Typically processed using the configurable
calculation engine, this derived data is
developed using the depth of knowledge in
the EnAppSys business >

ADDED VALUE:
AGGREGATES, FORECASTS, MODELLED DATA

{2

Proprietary data 10%
Primarily forecast data like demand,
generation, price, margin, imbalance and
others which involves significant knowhow
and coding

Also includes work from our consultancy
team, such as forward price curves

|I © 2023 EnAppSys Ltd — Confidential
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Analysing Day-Ahead Results

AUSTRIAN

Day Ahead Auction Curves provide a massive amount of
Information on sensitivities.

If we take the aggregated curves of the day and shift one
of the curves by -100, +100, -250, +250, or other interval,

the intersection of the supply and demand curve shifts, o
with a different price as a result.
Where the supply curve is very flat, more demand or less - -
demand does not really affect prices.
If we get close to the edges of price levels, you may see
dramatic jumps, which are not necessarily symmetric,
Implying that risk/opportunity is asymmetric. e

The assets in the day-ahead auction will be in the intraday
trading as well, their economics will have hardly changed
overnight!

EnAppSys

- part of MONTEL GROUP

DAY AHEAD PRICE CURVES FOR 06/06/2023 21:00 (€/MWH - MW)

BE3Z1.5
® BUY CURVE (EUR/MWh): -23.50

0 2k 4k Bk

Volume (MW)

= SELL CURVE (EUR/MWh) = BUY CURVE (EUR./MWh) # Intersection
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W hat-if Analysis:

Shifting the intersection of supply and demand curves by x-MW

Helps to identify ‘tricky’ periods for the intraday market

This is done after the Day Ahead Market clears, so well ahead intraday trading.
Clear Direction of Sensitivity

PRICE SENSITIVITY (+/-1000MW} (EUR/MWh) PRICE SENSITIVITY (+/-500MW) (EUR/MWh) PRICE SEMSITIVITY (+/-250MW) (EUR/MWh) PRICE SENSITIVITY (+/=100MW) (EUR/MWh) m— DA HR Price (EUR/MWh)
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Example: CWE 11 April 2023 EnAppSys
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Day Ahead Prices Sensitivities Bl [ = [ X DayAhead Prices Sensitivities Bl & = [ X DayAhead Prices Sensitivities Il 2 =& x
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o [
eod 550
55q 160 s0g
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500 144
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R ed
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150 a0 sd
100
=
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11. Apr 06:00 11, Apr 06:00 12:00 11. Apr 06:00 12:00 18:00

Day Ahead Prices Sensitivities Day Ahead Prices Sensitivities

Sensitivity:

Massive sensitivity in upward direction for all
= of the most important border markets.
Largest sensitivities in AT, BE & DE.

"'- a Thisimplies atightness on intraday and
o balancing markets in upward direction.
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Example: CWE/NWE 11 April 2023 B L GROUP

) . . s ) . " ; e— ) - _
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In the evening peak, extreme prices were seen in DE, FR, NL, AT and CZ.
All neighbouring countries facing a shortage on the balancing market, due to a drop in wind generation.

© 2023 EnAppSys Ltd — Confidential
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Introducing Intermittent Conventional Power
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W e have seen massive development of
renewable capacity during the energy
crisis.

As the extent of new capacity is starting
to present itself in the fuel mix, we see
that it pushes conventional generation
out-of-merit.

Gas, coal & lignite run at minimum levels =~

during solar peak, of even switch off.

This means there is very little downward
flexibility during the solar peak

Germany is one of the countries affecting -

the whole of Europe

MRV Analysis i= [# X Fossil & Flex M= x
459 30K
425 28k
400
375 5
350 i
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Fuel Mix
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NRV Analysi W &= @ X osi & Fex = v == x Agrenewables push conventional power

out-of-merit, the volume and slope of ramps
becomes steeper.

€ - 4569.34 During solar peak, the volume of

conventional and flexible generation that is
available for ramping down is low.

08:00 12:00 16:00 20:00 08:00 12:00 16:00 20:00

W = @ X Rencwables & MustRun =z == x Even with nearly 10 GW of pumped storage
= consumption, the surplus could not be
balanced out.

In the evening peak, conventional power and
pumped storage had trouble keeping up with
dropping renewables.

| © 2023 EnAppSys Ltd — Confidential
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Day Ahead Prices Sensitivities 4 = [# %X DayAhead Prices Forecasts “ [# % Balancing Price

180 160 | 2o R S— I

W here sensitivities and steep ramps
160 140 |

|
line up, we will see volatility | I, = |
7 - 120 | 10 ooo=d) o [ lE T =],
I -100
|

&d 40
40 20

Keep in mind that ramps Wi” get 18 Apr 08:00 16:00 4 18 Apr 08:00 16:00 4 18 Apr 08:00 18:00
Steeper |n the Summer Latest Trades HR £ = [ % Fuel Mix with Forecast £ i= @ X Balancing Volume FEE X

. | " - |
T — 7 Uy AN i

Looking at the generation forecast o | | EE

(part of day ahead forecast)is crucial. - ] B - M
Latest Trades QH 4 = [ % Fossil &Flex £ = [# % Solar Forecasts B =& X
E W 1 oo |- | : |

Solar and wind forecast deviations will . | ” = g e |

continue to have a major impact, o | ‘- | y F |

especially when there is low spinning "~

Traded Volume ID £ = [ % Wind Forecasts - Offshore [ = [ %  Wind Forecasts - Onshore B E=EEF %

reserve and during ramps. |

- I ——
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Similar Price Patterns across Europe
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Despite large difference in fuel mix and renewable penetration, market coupling ensures prices align.
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Price convergence/divergence I ONTEL CROUP

o I R ——————— | | |
Markets decouple because e e T L
of high or low renewables 2
combined with limited
transmission capacity. R

When a country goes into
“Island Mode” intraday and
balancing prices can go

- , _ st
Ve ry ext re m e aS fl eXI b | e — — — - +ca 300 - 1660 MW lmpc;r; Intraday v;::DA schedulesﬂ ‘)r;};aday Impt;l;covered vi;:XBID tradi;g; ‘on HUPX
. . . Remaining Reserves 2EX mplied Intraday 2 = [@ X DayAnead Prices Sensitivities @2 = @ X Netlmport-Export Volumes ZERBZ X
2003 T *»
power in the grid will be

scarce. We see the first
signs of CWE and SEE
being affected by this.

SRRt L TP TR

This example shows Hungary seeing lower solar and higher demand

pushing balancing and intraday prices upward. The level of utilization
of the interconnectors plays a crucial role here.

| © 2023 EnAppSys Ltd — Confidential
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Price convergence/divergence
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Easter I\/Ionday: o = & = X :Fsg Mic = = X EUROPEAN D,AY AHEAD PRVIC‘ES FQR 23:00:00 10/04/2023 (€/MWh)A 2

Thiseample oG - gy

shows a situation = o

where demand was . g J s 3 11525

low and renewables *~ =~ "~ ST T )

had pushed . - : . s 2

conventional s i

power out-of-merit o

during the day. 37 |
1787 e

With low spinning 3 dmay as

reserves we saw a 2 y [

need for pumped 7441

storage being ! oo

activated for the ™y 4

evening peak at a o :

premium price. 120 % 7

Other countries
flex.
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Balancing Markets — Time is of the essence I RONTEL GROUP

£ EnAppSys A UG5S € (G}
j"w:x Prices Power (A ng : A - An Other eXtreme
-] m custom ) 230521000 | To | 2023105720000 Al e s CEE e = example, showing
392.5 MW total downward d/spatch only 11.5 MW IGCC could be activated and 131.6 MW mFFR were needed
NIV Analysis — (2 = [ X Fuel Mix 4 = [@ X SolarForecasts (7 = [ X Weighted Average Prices (WAP) ZEE X extrem e
tiod el —\ 2 ] /ntraday volatility "\ 0 e .
sensitivity during

a5y f\ A [\W a period of

massive surplus.
Paks reduced with ca. 400 MW and hourly DA export reachmg ca. —1400 MW

pushed out-of-
merit, the nuclear
unit has to provide
flexibility to the

;lll!L!u:|||||!!!|]“|lllh '|||||||I|||||=I”|

Sunday, May 28th 2023, 07:00 am

PRICE SENSITIVITY (+/~150MW) (EUR/MWh): 320,01 - ‘ Extrem price sensitivity on DA level: :
Remaining Reserves @ = @ X Combined Deltas 0.10 ' sitivities = @ X sa  +/- 150 MW delta could have pushed the g rl d .
PRICE SENSITIVITY (+/-100MW) (EUR/MWh): 110.06 / prices to 320 EUR/MWh from 57.40
; o . EUR/MWh clearing level

4 PRICE SENSITIVITY (+/-SOMW), (EUR 'MWh): 98.25 - 18.07|
'Il" o @ CALCOLATED INTERCEPT {EUR/MWh): 58.60

HEIL o 04 HR Price (EUR ] MWH): 57.40
llll'l
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nsitivities gives you context, this should be the basis
cisions.

ities combined with fuel mix forecasts,
asts and intraday trading behavior can help you
of wholesale and balancing markets.

untries will influence every market, big or small, your
ot an island!

you make sense of the data sources and train your
bots).
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Thank you for your attention

Please get in touch with us for free trial access, and follow us on the socials

linkedin.com/company/enappsys twitter.com/enappsys sales@enappsys.com
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