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Notes and methodology

For this report, price benchmarks are calculated for three different technologies and they
represent a pan-European indication.

Data input

HUPX calculates price benchmarks based on 2 types of inputs:

- OTC price benchmarks: Greenfact

- Organized GO market auction prices: HUPX, GME, EEX, ILR, CROPEX, OMIP,
OKTE, EPEX

Data collection for the benchmarks and data represented in this report closed on 16th

February 2023, which implies prices calculations are completed until 13th February 2023.

Price benchmark and volatility calculation

The average of the OTC price benchmarks results a price for each day. If one or multiple
auctions were organized on a day (D), the volume weighted average price (VWAP) of the
relevant technology of the auction(s) is also part of the price formula in form of averaging.
During this averaging the VWAP is taken into account with weights 100%-50%-25% for the
respective days (D, D+1, D+2), in order to reflect the lingering impact of the auctions.

The double of the 30-day moving standard deviation (20) is also indicated on the price
benchmark charts in order to provide more details about the fluctuation of the price.

Notes and disclaimer

HUPX reserves the right to change the methodology and the table of content.

This document may contain subjective elements, including the methodology, which don’t
necessarily match the official views of HUPX.

Further information
Regarding questions and further information please contact go.marketops@hupx.hu

O

Sources: HUPX
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Solar GO price benchmark GO MARKET

Pan-EU solar GO benchmark and calculated volatility NOteS
(01/11/2022 - 13/02/2023)
12
* As in the past months solar GO
volumes had the highest share
1 on HUPX GO auctions, solar GO
price benchmark was the most
10 important for many market
participant.
9 » Solar GO prices remained in the
6-9 EUR/MWh range in January.
8 « In February prices dropped
= again below 6 EUR/MWh mark,
27 reaching 5,95 by the mid of
= February.
)
ye « Volatility increased in the last
3 days, the double of the standard
o g deviation grew to 1,32.
P S
3
Nov-22 Dec-22 Jan-23 Feb-23

732 x 30-Day Mov. Std. Deviation =——Pan-EU solar GO benchmark ® HUPX GO Auction

O

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, Greenfact, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX



%” Wind GO price benchmark GO MARKET

Pan-EU wind GO benchmark and calculated volatility NOteS
" (01/11/2022 - 13/02/2023)
* Wind GO prices showed
12 different patterns compared to
solar GO prices, especially in
n November with reaching local
maximum value twice.
10 «  HUPX GO auction prices for
e, wind technology were much
o more in line with the price
811 benchmark compared to solar
. . o Es e GO benchmark.
S S1,37 ", : : : :
g Y L . 7.40 « Wind GO prices remained in the
T 7 P 6-9 EUR/MWh range in January.
S e 6,05 S T * In February prices dropped
8 6 e e below 6 EUR/MWh mark,
S - - 525 reaching 5,55 by the mid of
5 February.
4 «  Volatility increased in the last
- 3,70 days, the double of the standard
. —— o deviation grew to 1,85.
Nov-22 Dec-22 Jan-23 Feb-23
17732 x 30-Day Mov. Std. Deviation Pan-EU wind GO benchmark @ HUPX GO Auction

O

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, Greenfact, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX
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Pan-EU hydro GO benchmark and calculated volatility

1 (01/11/2022 - 13/02/2023)

11

10

Price (EUR/MWh)

Nov-22 Dec-22 Jan-23 Feb-23
f1732 x 30-Day Mov. Std. Deviation =——Pan-EU hydro GO benchmark ® HUPX GO Auction

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX.

Notes

* Hydro volumes in Hungary and
via the HUPX GO auctions were
lower compared to other
technologies.

* Hydro GO benchmark showed
similar characteristic to solar GO
benchmark in the past couple of
months.

* Hydro GO prices remained in
the 6-9 EUR/MWh range in
January.

* In February prices dropped
again below 6 EUR/MWh mark,
reaching 5,24 by the mid of
February, which is the lowest
compared to solar and wind
technologies.

» Volatility increased in the last
days, the double of the standard

deviation grew to 1,30.
GO

Sources: HUPX, Greenfact, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX






AIB Hub export and import flows in Jan-Nov 2022
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=\ - Latvia
NOteS -ERIGEEO%G\ .
-HU Hungary_ "7_‘“\\ Export
- Transactions via the AIB Hub = St=-Slouenia- “‘:}‘“3\;-\
almost reached 800 TWh in =62—Czech Rebub
2022 until November. =EE—Estonia
B PT - Portugal .
«  Compared to 2021 almost = BEF - Belgium (Flanders)
every country increased the =CH~-8witzerfland
import and export volumes =AT - Austria
via AIB Hub with a few BF=Finland
exceptions (EE, LU). Il DK - Denmark
. Hungary (ME_KH) became in ::;S_F:;Tgmm (Wallohia)
AIB member in 2022, yet the
. . BT - ltaly
impact on the GO supply side
was moderate, which was IFR- France
similar to the neighboring B NL - Netherlands
countries. [ SE - Sweden
- Norway remained the = DE - Germany
incumbent registry, while the
German import was a NO - Norway

significant element on the
demand side.

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX.

SK - Slovakia

== HU - Hungary

= CH - Switzerland
= Other

~ = BEF - Belgium (Flanders)
== 5| - Slovenia

= CZ - Czech Republic
- = EE - Estonia

M AT - Austria

IDE - Germany

B NL - Netherlands

= PT - Portugal

@ Fl - Finland

B BEW - Belgium (Wallonia)
M ES - Spain

@ DK - Denmark

WIT - Italy
I SE - Sweden
B FR - France

NO - Norway

== | U - Luxembourg

M |E - Ireland m

Sources: HUPX, AIB



Auctions within AIB countries in 2022
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Notes

. In 2022 auctions took a
vital role in the supply
side of the GO market, in
many countries auction
related GO issue was
higher than the rest of the
GOs issued.

mSweden
m Croatia
= Norway

HU Auction offered vol.
OFrance

IHungary

*  The Hungarian HUPX was the first country
organizing a pan-European auction, where
volumes come transparently from other countries.

. HUPX GO auction collaterals reached 5 TWh,
while the traded volume is 3 TWh, which means
there’s a room for improvement once more supply
and the demand match via the auctions.

«  After HUPX, French EPEX also organized pan-
European auctions with 300 GWh traded
volumes (the historical breakdown of the volumes is

not publicly available).

m | U Other Issue
B LU Auction volume
=0 HU Other Issue

m SK Other Issue
B SK Auction volume

O HR Auction volume
[]HR Other Issue

EPT Other Issue

PT Auction volume

IT Auction volume

IT Other Issue

FR Other Issue

FR Auction volume

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX.

B LU - Luxembotrg
l HU - Hungary

I SK - Slovakia
[]HR - Croatia

PT - Portugal

IT - Italy

FR - France

Transfers and exports via AIB Hub

O

Sources: HUPX, AIB, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX
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TRADED VOLUMES

EUROPEAN ORGANIZED GO MARKETS



Traded volumes of European organized GO auctions GO MARKET
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Notes

[ERN
o
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. In line with the large
domestic renewable
production of France,
Portugal and Italy, EEX,
OMIP and GME were the 2022
largest organized GO EEX (France) s GME (ltaly) s OMIP (Portugal)

markets in Europe in EEX (France) - Sum  ceeee GME (Italy) - Sum ~ eeeees OMIP (Portugal) - Sum
2022.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

o
d
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Monthly traded volume (TWh)
o1
|_\
o1

Yearly traded volume (TWh)

=
[
w

E ...................................................................................................................... E
*  Among the smaller ones = =
HUPX GO market was the c <
. (O] 1 2 ()
largest, which has been 5 E
launched just in the middle S S
-c TP ¢S ¢ e TN e TP e WP o FUTe 0 UTW o FUT TN ¢ Fe VN o T e TN o - e GG TP o e 0N ¢ e TN o TP o U oUW ¢ FUT 0N o FTO0 U ¢ TWe 0 -c
of 2022 and reached 205 19
almost 3 TWh. £ l I I L I £
%‘ e .. ERC.T..EE... .t _I_ .. rreneeeee. . MTHTNT..T e ... =
«  Traded volumes of £ 0 03
CROPEX and OKTE were § Jan Feb Mar Apr May Jun Jul Aug Okt Nov Dec >
I 2022
similar, just above 1 TWR, | g cROPEX (Croatia) mmmm |LR (Luxembourg) s HUPX (Europe) s EPEX (Europe)
while ILR and EPEX mmmm OKTE (Slovakia) — = CROPEX (Croatia) - Sum = = ILR (Luxembourg) - Sum «-«-- HUPX (Europe) - Sum
A emallar e EPEX (Europe) - Sum  seeee Slovakia (OKTE) - Sum
remained smaller. m

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX
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-®- Volumes of European organized GO auctions — Solar GO MARKET
NOtes Solar GO traded volume on organized GO markets
3 30

«  Solar GO volumes highly
reflect the seasonality of
solar production with an offset
of 2-3 months (GO issue after
production).

N
o

25

N
N
o

[ —
)]
Yearly traded volume (TWh)

. Solar GO volumes at EEX
and GME were similar,
around 10 TWh in 2022.

15

Montlhy traded volume (TWh)
=
|_\
o

. Among the smaller organized | & e gl Bl e 8
markets, Hungary had the 05 5
highest solar GO volume, L .................................................................................
therefore overtook OMIP in that 0 — B —lua g = - ._.._.._. 0
category. Jan Feb Mar Apr May Jun Jul Aug Sep Okt Nov Dec

+  Solar GOs are the most 2022
prominent Hungarian GO EEX (France) - Solar s GME (ltaly) - Solar mmmm OMIP (Portugal) - Solar
technology type, 76% of all mmmm HUPX (Europe) - Solar mmmm OKTE (Slovakia) - Solar EEX (France) - Solar Sum
GOs traded was solarat = ... GME (ltaly) - Solar Sum — — OMIP (Portugal) - Solar Sum «-+++- HUPX (Europe) - Solar Sum
Hupx. OKTE (Slovakia) - Solar Sum

O

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX



%’ Volumes of European organized GO auctions — Wind GO MARKET

Notes

. In 2022 alone the wind GO
volumes of EEX were as high
as the traded volume of any
other organized GO market.

5
4
3
2
1
0

Monhtly traded volume (TWh)

Yearly traded volume (TWh)

: . ; 2022
*  While GME is a big GO
exchange, wind GO volumes EEX (France) - Wind s GME (Italy) - Wind mmmm OMIP (Portugal) - Wind
were unsignificant in Italy EEX (France) - Wind Sum ~ =«---- GME (Italy) - Wind Sum ~ «eee-- OMIP (Portugal) - Wind Sum
«  CROPEXvolumes were = iR’ 2o =
strongly supported by wind % 400 2 E
, . 5
GOs with more than 1 TWh in 2 300 15 o
2022. = I E
> 200 1 _;
©  11% of the Hungarian GOs k5 ko
traded were wind via HUPX. g 100 I:::::: 05 g
>
g O ...... 0 c_hs
o Jan Feb Mar Apr May Jun Jul Aug Sep Nov Dec L
= 2022
mmmm CROPEX (Croatia) - Wind mmmm || R (Luxembourg) - Wind mmm HUPX (Europe) - Wind
mmm EPEX (Europe) - Wind ~ eeeees CROPEX (Croatia) - Wind Sum ~ «eeee ILR (Luxembourg) - Wind Sum
------ HUPX (Europe) - Wind Sum -----« EPEX (Europe) - Wind Sum

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX.
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Sources: HUPX, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX



& Volumes of European organized GO auctions — Hydro GO MARKET
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Notes
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. In 2022 hydro GO volumes
were lower compared to
other technologies, yet the
French and Italian auctions
brought dominant volumes.

200

2022

. Hydro GOs are more relevant EEX (France) - Hydro s GME (Italy) - Hydro mmmm OMIP (Portugal) - Hydro
at EPEX and OKTE compared EEX (France) - Hydro Sum  =«---- GME (Italy) - Hydro Sum ~ eeeee OMIP (Portugal) - Hydro Sum

Monthly traded volume (GWh)
o
—
o N
Yearly traded volume (TWh)

to other technologies. 200 0,5

. In the Hungarian market ~7%

e
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o
o
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of the traded GOs are hydro. © 120 03 &
5 5
2 0 — 550000 oo oooooeosT T e e e e e e 0,2 8
5 . . . . . S kS
£ [T ad
& I g
> 0 0 >
% Jan Feb Mar Apr May Jun Jul Aug Sep Okt Nov Dec o
>.
= 2022
mmm HUPX (Europe) - Hydro mmmm EPEX (Europe) - Hydro mmmm OKTE (Slovakia) - Hydro
------ HUPX (Europe) - Hydro Sum ------ EPEX (Europe) - Hydro Sum ----+- OKTE (Slovakia) - Hydro Sum
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Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX



Offered and traded volumes of GO auctions GO MARKET

14 Notes

* Inthe last 9 out of 12 months
100% of the offered GOs were
sold on the organized GO
market auctions. This indicated

12

10 the strong demand for GOs even
though the prices rose

8
S 6
Z
(2}
o
=
S 4
S

significantly.
* In January the trade ratio
dropped from 100% driven by
6,02 GME and HUPX GO auctions.
« This was in line with the high
and volatile prices as demand
5,34 and supply couldn’t match in
many cases.
» Chart shows only those
2 auctions, where offered volume
data is publicly available, i.e.
EPEX is excluded.
0
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

2022 2023

m Offered GO vol. E Traded GO vol. m
-

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX. Sources: HUPX, GME, EEX, ILR, CROPEX, OMIP, OKTE, EPEX



HUPX GO Market snapshot
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Traded and offered volumes of HUPX GO Auctions (GWh) and

HUPX AIB index (EUR/MWh)
1000%
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2022.06.14 2022.09.20 2022.10.18 2022.11.22 2022.12.20 2023.01.17 2023.02.21

Sell side order and traded volume ratio m Buy side order and traded volume ratio
® HUPX GO AIB VWAP price

Trade ratio

Disclaimer: This document may contain subjective elements, including the methodology, which don’t necessarily match the official views of HUPX.

N w M (6] (o] ~
Price (EUR/MWh)

[EEN

o

Notes

* In February on the HUPX GO
Market the overdemand
reached new highs, meanwhile
the offered volumes again
came from multiple countries:
Spain, Croatia, Finland and
Hungary.

How to participate?

More information:
https://hupx.hu/en/qgo-

market/members-and-admission

Next auction

21st March, 2023
https://hupx.hu/en/qgo-

market/next-auction

O

Sources: HUPX
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