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v" New Normal — Volatility and
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ndamentals in motion
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v April 2019 vs 2023

ngarian Intraday Market

v What's driving the intraday
market?

Regional outlook
HU Balancing anomalies
Case studies

by Nassim Nicholas Taleb to explain the randomness and deviations from
made aspects of human society. The term was popularized by Taleb's

{ | _ L o
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 .resuilt 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 presenfation may-be shared,

copied, reproduced, distributed, or in any way used without the prior written consent of EnAppSys.



EnAppsys

Who we are? - part of MONTEL GROUP

EnAppSys is a new acquisition of Montel Group

Data and Analytics Platform for Short-Term, Intraday and Historic Data
- Demand, Renewables Forecasts

The EnAppSys Platform is a highly configurable and
- Day Ahead Price Forecasts customizable source of data and analytics, featuring
i ey API-connectivity and rapid development.
- Market Sensitivities L/ : e

) Intraday Tradmg Analytlcs It allows you to create your personal views on the
- Cross Border Analytics market while leveraging the knowledge and experience

. of our analysts.
- Balancing Markets y

HISTORIC REAL TIME INTRADAY DAY AHEAD WEEKS/MONTHS FORWARD MARKETS LONG TERM

EnAppSys Montel Online
Energy Quantified Montel Advisory

Price IT - RISK

MONTEL Al QWATT - PPA

Marketplace — GO Trading

© 2023 EnAppSys Ltd — Confidential



N5
e
> ¥ _
(/) © i
ey
~
=) - ] 2 £ c
Q. ye § , $F £°
o5 Q o ©c 5 S 9
c « T B2 € = 3
W 7] ()
O . —~c 0 © £ C - .0
0 > o - () Q- H vnll
= o = S 9 g2 c 9 R
= c =y ao"® Vg E=
(@) ~ O “n o Q - =
8 € o =5 > X ~ O
— o + O U = oc
- 7 = O - e
® LD U wm +«= O L O L =
o = O = ¥ © T = 4 = - ©
o U c g 7 = S
I Q O X — O <
S o S > o > c A oo Q
g w £ SsS 0 c © 0O v o
“8e255 g2 %
(V] (V] i =
nka O = 0O = m m C = (V] W ..41_
= 0 W = o © ¢ =
U Q m 35 X — Q o ©
a n L O o Ouw O (7 =
1 1 1 1 1
@ |
M_ ¥Z0Z/T1 P I ¥20e/TT
¥202/60 & ~p202/60 -
= 1 v
¥202/L0 m | beozico P
i =
i ¥202/50 % f 0e/50 M
M y ¥Z0Z/€0 s [ reoe/eo @
[ b 202,10 — o 4 ¥202/T0
5 ) ¥ 2 A
] £207/11T = s lf £70¢/TT
: £207/60 £ : Y\ Eoz/e0 _
£202/20 = & £202/20 3
7 0 < ®
£202/50 H\ ET0E/50 2 2
£207/€0 \\. £202/€0 g g
U £202/10 = o \\, QA T =
.m 720e/TT m 8 V/v 7202/TT S
m @ 7202/60 £ m 7202/60 A_u
2 S 220z/20 M o wIEEE | ) e z m
L 220T/50 =20 N I A N N N B & 7202/50 5 &
T =
= T20T/€0 \K\ ZT0E/E0 E s
= [0 TS = <
1= zz07/10 [a) 7202/10 = <
<) . < 2
—_— e ..
S T20Z/T1 3 w =L TZ0Z/TT m
+ 1202/60 = — | TeoE/e0 «
mﬁo 1207/£0 m m A/ {/1e0z/20 (@)
m 120/50 = .m A T202/50 5
w T207/€0 5 N 120Z/€0 ~
> 1202/10 = ¥ Teoe/to <
= ©
= 0z0T/TT - @ A,} 020z/TT s
c .
o 020%/60 ,m 5 ,_»_v 0202/60
M_ 020T/20 m % { 0T0z/L0
Q b
= 020%/50 m W _..OSN\S
2 0Z07/£0 L ‘ 0zoe/e0 3
2 ] € =
= 0Z0Z/10 2 ﬁ ) 0T0Z/T0 m
8 6T0T/TT — S N 6roz/tt E:
ol 6T07/60 = M \ 6102/60 i
] 6T02/£0 z ! 6T02/20 i
W 6102/50 £ Y 6102/50
M. 6102/£0 | emwere g
o 6T02/T0 : A\ 610Z/T0 <
==]
8T0Z/TT g /v 8T0Z/1T 2
8107/60 < \) s10z/60 <
- 810T/20 m 8T0Z/£0 m
> 8102/50 &  s107/50
) 8107/20 e 1| sweseo
o
D 810%/10 810¢/10
e LT0T/TT LT0Z/TT Z
£102/60 £102/60 =
&) = 3
— £10%/L0 = LT0E/L0 @
<
S £T02/50 = £T07/50 T
P \ LT0Z/€0 M £T02/€0
— A rwoz/to £102/10
c g§®g88383838¢8° 5 58 8 8 3 8 ° 8 2
w ymnAINa UmInAINa




EnAppsys

Recent Price Dev. - part of MONTEL GROUP

DA power price premium over DE in %
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EnAppsys

Negative Prices - part of MONTEL GROUP

Number of Hours with Negative Prices - Yearly

350

300

- - Negative prices were a
sensation more common in WE

o - Even despite DE nuclear phase-

150 out

100

- More renewable generation,
more *must-run* brought this
volatility to CEE as well

HAUSTRIA (AT) W CZECH REPUBLIC (CZ) MFRANCE (FR) B GERMANY (DE) B HUNGARY (HU) SLOVAKIA (SK) SLOVENIA (SL)

- Before 2023 it rarely happened
Number of Hours with Negative Prices - Monthly (only during COVID-19)
60

50 - Since May 2023 the number of
negative prices rose in HU, SK
and SL

Seasonality hints at increasing

2 III|| I I ||“ PV capacities + lack of
10 flexibility
n “ll. - I-I_ I I I I

Dec-22 Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Jul-23

BAUSTRIA (AT) W CZECHREPUBLIC (CZ) EFRANCE(FR) EGERMANY (DE)  mHUNGARY (HU) SLOVAKIA (SK) SLOVENIA (5L)

© 2023 EnAppSys Ltd — Confidential



G ETERIES

EnAppsys

- part of MONTEL GROUP

21 CE(5)T
9/2023

)

Dashboards ~

| EUrenewable | ForecastingView | Fuelmix FR-CZ | Hydrovs Demand SEE | Interconnectors FR-GR | Intraday AT-HU | Must run AT-GR | Schedule DAvs ID
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2020 2021 2022 2023

PV and Wind related volatility is
increasing in CEE

Surge of PV capacities plus big share of
nuclear generation = HU, BG

Nuclear phased out in Germany -
increasing import dependence

WIND (ONSHORE) (MW) NUCLEAR (MW) —— DEMAND (MW}

o Unlocked Add Content Add Data Cell ‘& Download =
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EnAppsys

- part of MONTEL GROUP

2233 CE(S)T
£ EnAppSys | EU - EUROPE ' v | ' N2y @

a m Custom Vv |  2019/04/15 00:00 To  2019/04/29 00:00

2 = [ X Fuel Mix

Monday, April 22nd 2019, 13:00 pm 80K
® AUSTRIA (AT) (EUR/MWh): -54.42

CZECH REPUBLIC (CZ) (EUR/MWh): -22.00 /9\565/\/ / =\
® FRANCE (FRV(EUR MWh): 5.44 </ : &0\/7&4,:—-./
® GERMANY (DE) (EUR/MWh): ~77:31
HUNGARY (HU) (EUR Mwh)- 15:93
@ ITALY (IT-NORTH) (EUR): 10.00
SLOVAKIA (SK) (EUR/MWh): ~22.00
SLOVENIA (SL) (EUR/MWh): 10.00

- CEE regional
prices higher
than Germany

e - High level of

22. Apr 24. Apr 25. Apr 26. Apr 27. Age 28. Apr 16. Apr 18. Apr 20. Apr 22. Apr 2871w 25 g imports
= =@ X FuelMi W =X despite low

demand:
SK, HU

- Virtually zero

PV generation
18. Apr 20. Apr 22. Apr 24. Apr 26. Apr 25. Apr 'a‘;:v 'SIAp( ZC‘)-pr ;;‘_-‘:, 24 Apr 26. Apr 28. Apr in HU and
Fuel Mix B 7 =7 x — N = T m =R X moderate in

BG and SI

16. Apr 3. Apr 20. Apr 22. Apr 24. Apr 26. Apr 28. Apr 16. Apr 18. Apr 20. Apr 22. Apr 24. Apr 26. Apr 28. Apr 16. Apr 18. Apr 20. Apr 22. Apr 24. Apr 26. Apr 28. Apr

INTERCONNECTORS (MW) @ LIGNITE (MW) @ COAL (MW) @ CAS (MW) @ EBIOMASS (MW) HYDRO (RESERVOIR) (MW) HYDRO (RIVER) (MW) SOLAR (MW} WIND (ONSHORE) (MW) NUCLEAR (MW) = DEMAND (MW}

© 2023 EnAppSys Ltd — Confidential




EnAppsys

- part of MONTEL GROUP

All Screens ' w | Search Endpp = Q

Sunday, April 30th 2023, 12:00 pm

® AUSTRIA (AT) (EUR/ MWh): E.B6
CZECH REPUELIC (CZ) (EUR/MwWh): 4.75

® FRANCE {FR) (EUR/MwWh): 48.39

& CGERMANY (DE} (EUR/ MwWh): =2.55
HUNGARY (HU) (EUR/MWh): 6.69

® ITALY (IT-NORTH) {EUR}: 113.48
SLOVAKIA (SK) (EUR/MWh): 5.78
SLOVENIA (SL) (EUR/MWh): 10.35

Fuel Mix, imports and spreads to Germany — April 2023

22. Apr 22. spr 24, fpr 25. Apr 26. Apr 27. Agr 25. Apr 8. Apr 20. Apr 1. May 2. May

Fuel Mix b @ = X Fuel Mix -_ 0 iE
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q q
22. dpr 24 Apr 26. Agr 2B. Apr 20. Apr 2. May 22. Apr 24. Apr 26. Apr 28 Apr 20. Apr 2. May

INTERCONNECTORS (MW) @ LIGNITE (MW) & COAL (MW) ® GCAS (MW) @ EIOMASS (MW) HYDRO (RESERVOIR) (MW} HYDRO (RIVER) (MW)
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30K
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aood
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250
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15008
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o

5
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Fuel Mix m P EE X
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2500
200

2504
200

150

100

504
22. Apr 24. Apr 26. Agr 28. Apr 20. Apr 2. May
SOLAR (MW) WIND (ONSHORE) (MW) MUCLEAR [MW) — DEMAND (MW

@ Locked Add Content Add Data Cell - =
]

CEE regional
prices follow
Germany to 0
EUR/MWh and
even decouple
to the
downside on
their own
Nuclear not
part of the mix
in DE, higher
imports

Nuclear unit
needs to be
ramped down
in HU

Rarely any
import in Peak
hours in HU

Increased PV
cap. in BG with
lower lignite

© 2023 EnAppSys Ltd — Confidential



Hungarian Intraday Market

EnAppsys

- part of MONTEL GROUP

Both household and
industrial-scale solar power is
booming in Hungary

Total installed cap.:

2018: 667 MW
2021: 2 953 MW (+342%)

2023: 5 039 MW (+77%)*

*01.07.2023:
3112 MW ind.-scale solar
1927 MW household solar

H © 2023 EnAppSys Ltd — Confidential

Solar boom and limited
flexible reserve capacity is
testing the system security

(MAVIR).

Extreme downward balancing
volumes, asymmetrical
balancing prices are the

biggest challenges

MAVIR allows traders to stay
imbalanced even without
physical assets

HUPX IDM traded volume:

2021: 2 529 GWh (+125% yoy)
2022: 4 319 GWh ( +71% yoy)
2023: 4 348 GWh (1-8 month)

Growing liquidity creates a
perfect tool for bringing
further flexibility for the

Hungarian System

Intraday prices still less
closely follow the Balancing
prices than WE exchanges

Market Coupling and the

growing liquidity of HUPX

boosted energy trading in
CEE/SEE in the decade of 2010

Due to 4th wave of SIDC
(Single intraday Coupling)
additional borders of Greece
and Slovakia connects the
whole continent

Transparency and Algorithmic
trading along with XBID is
building a new market in

CEE/SEE 2020’s



EnAppsys

Regional Intraday Exchanges _ part of MONTEL GROUP

Traded volume (MWh) - AT,I cz andeU
volumes above

the rest but
significant
growth in all
CEE/SEE region

800,000
700,000

600,000

- Full digital
solutions, API
are key
requirements

400,000
Clear and
300,000 transparent
guidelines
200,000 from the
regulators
o ‘ | ‘ | ‘ “ “ ‘ ‘“ ‘“ ““‘ ‘““ |“| e
. ||||I ||I|| I||| |||I |I|II IIIII |I|II Illll ||II IIII |I|I || Il |I|I | | Both on

500,000

2022-1  2022-2  2022-3  2022-4 20225 2022-6 20227  2022-8  2022-9 2022-10 2022-11 2022-12 2023-1  2023-2 20233  2023-4 20235 20236 20237 tradlng. and
Balancing
mEPEXAT mOTE mHUPX mOKTE mOPCOM mBSP mCROPEX mIBEX Rules

*EPEX AT from 2023-1
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EnAppsys

Hungary Balancing Market — System Direction - part of MONTEL GROUP

All Screens ' | Search EnAppSys..

- Share of up and

LURSe20 b Border Markets Gas  Market Prices aweer (Analytics) Power (LIVE) Power Forecasting down balancing
50% - 50% by the
) ~ 22/01/07 00 2023/09/ - -5
Ba | custom 2022/01/0100:00 | To | 2023/03/01 00:00 /[0 | (&R moate 2relp Lan | Lo ke of
HUNGARIAN NET IMBALANCE VOLUME ANALYSIS FOR 01/01/2022 TO 01/09/2023 (MW - €/MWH) QHs until Q4 2022
1D 1w 2w IM 3M 1Y Al Add to Dashboard | | 'V Toggle Series
- Since Q4 2022 the
300 . .
System is long in
i 60% - 70% of the
EDD cases
150
e | - in the last months
50 “ | A

A the share of long

) |
A i J.Hn.“ill.n AN h A Ml il o gl Ll . i QHs. is 80%

Z i\ ”' AT ,.' FT.'”, ” ATAR TR Y TAVAN B A r=‘ wwl'mmmrﬂ

\ | | W

100 ! I | ' ‘ ' 11 el Note:

= | I 01.11.2021:
~200 aFFR/mFFR energy
-250 fee limit prices
-300 introduced
-350 03.10.2022:

Jan'22 Feb'22 Mar '22 Apr'22 May '22 Jun ‘22 Jui'22 Aug '22 Sep 22 Qct 22 Nov '22 Dec'22 Jan '23 Feb 23 Mar '23 Apr'23 May '23 Jun 23 Jul 23 Aug 23 Sep ... aFFR/mFFR pOS.
dan1s Mar ‘16 an"18 Mar '19 lan 2] [ Ivar 22 Ik , limit cancelled
Neg. limit at 50,000
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EnAppsys

Hungary Balancing Market — aFFR bid developments - part of MONTEL GROUP

RO-BG-GR | DA+FUEL | DAOCverview | DAIDMBAL | DE-HU-RO | DayAhead Overview | FUEL- INTRO-

m Custom | | 2023/01/01 00:00 To | 2023/08/01 00:00 of' Unlocked Add Content Add Data Cell -
=@ - DAM prices
Saturday, March 25th 2023, 00:00 am decrease into 2023

® AUSTRIA (AT) (EUR/MWh): 29.92

159 /"(\J\/ r\\/ . -.\/ B CROATIA (HR) (EUR w.vh:‘.zg_w . =
d HUNGARY (HU) (EUR/MWh): 30.24 | _opuy P20 R tmin, e | - N - - _ f-.v\'/\ =
;ol.- ROMANIA (RO) (EUR/MWH): 26.66 \\// A 4 4 AvA YA~ S~ o PN SN \/ N‘VW

® SEREIA (RS) (EUR/ MWh): 49.65 ' f \{
* SEOVAKIA-(SKIHEUR MW} 30:52 v

Day Ahead Prices

- Renewable gen.

-5 SLOVEMIA (SI) {EUR/MWh): 28.72 pushes out

9. Jan 23.Jan €. Fab 20. Fek - e (- 3. Apr 17. Apr 1. May 15. May 29. May 12. Jun 26. Jun 10 Jul 24. Ju a . .
conventional units
NIV Analysis P EF X
o more and more
59 often
News a P | A "
e -5dl !

_Kﬂd\_/m \’-W\W\/\_/w M \_/\/W\/\/ W\/\w\/—/ \_/ . . )

15 - aFFR pos. bids

200

-250 react on Increasing

-300

i ramp up and start
8. Jan 232 Jan 6. Feb 20. Fab 6. Mar Z0. Mar 2. Apr 17. Apr 1. May 15. May 29 May 12. Jun 26. Jun 10, Jul 24 Jul a4 up COSt/riSk

aFFR Bid Price Levels B EF X

2500 H

ovad - aFFR neg. bids

e limited

1500

1250

1000

750

50

25q

e—= Ww = e e - — —

-250

=500
5. Jan 23. Jan E. Fab 20. Fab 5. Mar 20. Mar 2. Apr 17. &pr 1. May 15. May 29. May 12. Jun 26. Jun 10. i 24 Jul 1

I © 2023 EnAppSys Ltd — Confidential



EnAppsys

Hungary Intraday Market vs Balancing Market _ part of MONTEL GROUP

m Custom v | 2023/01/01 00:00

All Screens | v | Search EnAppSys...

Power Forecasting

y flows | AT-DE-FR-IT Fuel-Int | BEwsIDM | Balancing | Cross Border - HU-AT-

To 2023/09/01 00:00

G-GR | DA +FUEL | DAOverview | DA_IDM_BAL

N33 CEET ¢
/09/2023

Dashboards ~

DE-HU-RO | Day Ahead Overview |

@ Locked Add Content Add Data Cell - =

- Comparison with
the effective NL
intraday and
balancing market

HR BLOCKS @ x
2‘;2 i - Imbalance prices
o n M ,. A J. H i lack negavite
[ I r " | ; ) \ il
150 A e - i I ~ P Ak P i A\ depth, two markets
109 Noad e IR 7 N\ A\ RV \ J /7 ~N AN VYA 7, - NVHTR AN .
soft V W ™7 ' W VASAL YR VARG AR\ AR A\ Y ACAV'Z \WAZA WV ANWA S AR (RERA still seem
I (] ' | lk (T y LY v - pa. \ -\. il N\ Y : { .
9 ) i Y S X TN decoupled in HU
-50 . i
-10Q
15g - Not enough
9 Jan 23 Jan 6. Feb 20.Feb 6. Mar 20. Mar 3. Apr 17 Apr 1. May 21. Aug incentive for the
TRADED PRICE RANGE (EUR/MWh) IMBALANCE PRICE FORECAST (SURPLUS) (EUR/MWh) - -- IMBALANCE PRICE FORECAST (SHORTAGE) (EUR/MWh}) intraday market to
=== CLOSING TRADED PRICE (EUR/MWh) .
trade negative
HR BLOCKS = x price territory
500
450 .
404 - >margin between
350
20 upward imbalance
250 . .
204 prices and intraday
150
10 market create
saf : .
d opprtunity for the
’50'-.'.
109 traders
-150Q
9. Jan 23 Jan 6. Feb 20. Feb 6. Mar 20. Mar 3. Apr 17. Apr 1. May 21. Aug
TRADED PRICE RANGE (EUR/MWh) SYSTEM PRICE SURPLUS (EUR/MWh) ++++ SYSTEM PRICE SHORTAGE (EUR/MWh)

=== CLOSING TRADED PRICE {(EUR/MWh)
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Case study: Pentecost May 2023 — Paks in mFFR down

All Screens

AT-HUIntra3 | AT -HU Intraday |

m Custom | 2023/05

NIV Analysis

2250
2000
1750
1500
1250
1000
750
500
250
—t
-ZSSW
=500

AT - HU Intraday flows | AT-DE-FR-IT Fuel-Int

To  2023/05/30 00:00

B EFZ X

27 May 28

Bid Price Levels - aFFR B =

1400

23 May

% | Search EnApp

BEvsIDM |

Balancing

Fuel Mix

4500
A0
2500
2000
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200
150
10008
5040
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Unit Operations

22510,
2000
1754
1500
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100

75

50
25

27. May

Implied Intraday

23 May

28. May

Cross Border - HU-AT-CZ-RO-BG-GR

29. May

DA + FUEL

| DAOverview | DA_IDM_BAL

DE - HU - RO

EnAppsys

- part of MONTEL GROUP

Day Ahead Overview | FUEL - INT RO-AT- FUEL - INT SI-HR-GR Fuel C5

& Locked Add Content Add Data Cell - =

&

CRS |

X Latest Trades £ =

=200

27 May 28 May

Demand Forecast

27. May 28. May

Day Ahead Prices Sensitivities

400
250

28 May

29. May

29. May

27 May 25. May

X Met Import-Export Volumes & =

25. May

28. May
X Traded Range

1000
750

T ==

M il
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Case study: 13.08.2023 - Highest down balancing

AT-HUIntra3 | AT-HUIntraday | AT-HU Intraday flows | AT-DE-FR-IT Fuel-Int

B =EF x

Sunday, August 13th 2023, 12:30 pm
AFRR. UF WAP RANCE (EUR/Mwh): 599.70 = 1997.36
AFRR. DOWN WAP RANGE (EUR/ MWh): -33.36

& MFRR ACTIVATED PRICE (UP) (EUR/MWHh): 0.00

& AFRR. ACTWATED PRICE (UP) (EUR/MwWh): 0.00

& MFRR ACTIVATED PRICE (DOWN) (EUR/MWh): -118.21

& AFRR. ACTIVATED PRICE (DOWN) (EUR/ MWh): -49.98

& DAY AHEAD PRICE (EUR/ MWh): 0.06

# IMBALANCE PRICE CALCULATED (EUR/MWh): -89.14
ICCC (UPY (MW): 0.0

# MFRR (UPY{MW): 0.0

& AFRR (UP) IMW): 0.0
IECC (DOWN) (MW): =54.5

# MFRE (DOWN) (MW): =589.0

# AFRR (DOWN) (MW): -328.6

® SYSTEM DIRECTION (MW): -917.6

& UPWARD DISPATCH (NMW):0.0,

& DOWNWARD DISPATCH (W) '-972.1

& NET DISPATCH (MW): 3872.1

& NET IMBALANCE (ENTSOE) (MW): -972.0

=g
-7od

=300

11. Aug 14. Aug

Bid Price Levels - aFFR

ifi
o)
x

Z
2104
1804
1509
1209

| BEvsIDM | Balancing | Cross Border - HU-AT-CZ-RO-BG-GR |

Fuel Mix
5500
5000
4504

wn
=1
=1

11. dug 132. dug 14. Aug

Unit Operations

&
iii

180
160
140
120

11. Aug 12. Aug 12. Aug

Implied Intraday

12. Aug 14. Aug

DA + FUEL
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Case study: 18.09.2023 — Highest min. aFFR bid
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(&) EnAppSys

Thank you for your attention

Q&A



http://linkedin.com/company/enappsys
http://twitter.com/enappsys
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