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CASE 1:
MODELLING THE BAN ON
RUSSIAN LNG TRANSSHIPMENTS
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14th sanctions package of the EU on Russia

In June 2024, the 14t sanction package forbade the
(i) reloading and transshipment of Russian LNG in European terminals and

(i) delivery of Russian LNG to terminals not connected to the interconnected natural gas system.

Only one LNG terminal, Malta Delimara FSRU is affected by this ban, as there is no pipeline in place between
Malta and lItaly.

Modelling the sanctions

e limiting the capacity of Yamal LNG exports, due to making the route to Japanese markets longer and tying up the scarce
icebreaker ARC7 carriers. In 2022 and 2023 these carriers were making rounds between Yamal LNG terminal and
Zeebrugge or Montoir-de Bretagne terminal, reloading their cargo to another vessels. The icebreaker ships not being
available, other vessels can not reach the Yamal terminal and thus limit its utilisation.

e Making the cost of shipping Russian LNG to Japanese markets more costly due to the higher distance.

Transhipments of Russian LNG in European terminals accounted for ~5.1 bcm in 2023, taking place in Zeebrugge
and Montoir de Bretagne. Delivering these cargoes from Yamal to the European terminals takes 7 days one way,
14 days roundtrip. LNG is reloaded in the terminals to other vessels which have no icebreaking capabilities, and
these transit to Japanese ports via Suez canal or passing by the Cape of Good Hope around Africa.




The sanctions forbid transshipment, forcing the ARC7 icebreaker LNG
carriers to perform the entire voyage, as no other ports are capable
for such transshipment service. Other options include reloading on
the open sea or at Murmansk port, but these are dangerous and
limited possibilities.

Assuming 15 knots average speed and a roundtrip of vessels from
liquefaction to regasification and back, it would take 40 days by the
Cape of Good hope one way and 31 days via Suez as opposed to the
14 days roundtrip to Zeebrugge.

This would mean that the liquefaction capacity can not be operated
at full utilisation, due to the unavailability of appropriate icebreaker
vessels. The 5.1 bcm reloaded in 2023 would shrink to 0.76 bcm/year
directly delivered to Japan, if the ships were to make the longer route
passing the Cape of Good hope and 0.94 bcm/year via Suez.
Considering the total Russian LNG liquefaction capacity, this would
result in a 10% capacity shrinkage and a 18% for the Yamal terminals.

As of 2024, Yamal LNG was operating with four liquefaction trains, a
total capacity of 17.4 million tons per year (~23.7 bcm/year).
Portovaya LNG (1.5 mtﬁa) and Vysotsk LNG (1.5 mtpa), two smaller
liguefaction plants in the Baltic Sea were also delivering cargoes to
European terminals. Sakhalin LNG trains (11.5 mtpa) located in the far
eastern part of Russia delivers cargoes to Asian markets directly. In
2023, total Russian LNG export was 31.5 mtpa, of which 54% targeted
Asian markets while 46% was reaching European markets, net of
transshipments.




Modelling the transshipment ban

Reference case:

Scenario 1:

Scenario 2;

Scenario 3;

Scenario 4:

no constraint on  Yamal  capacity,
transhipment at Rotterdam allowed

Yamal LNG terminal capacity related to trans-
shipments is limited by 18% (~10% of RU LNG
export capacity.

cost of shipping LNG to Japan from Russia is
increased

the effects of scenario 1 and 2 are combined.

Yamal LNG goes offline due to the sanctions
at all. Only Sakhalin II LNG is shipping to
Japan
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Effects on European markets

MODELLED EU27 PRICES, EUR/MWh MODELLED EU27 GAS BILL CHANGE, %
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 Price effects of the sanctions are below 1% compared to the without sanctions case.
« Consequently, the cost of sanctions on European consumers is negligible, as the total gas bill of the EU in
the sanctions scenarios differs less than 2% from the reference case.
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Effects on Russian LNG exports
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Effects on estimated Russian profits

MODELLED RU LNG PROFITS, MNEUR/YR
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CASE 2:
MODELLING THE CESSATION OF
UKRAINIAN GAS TRANSIT
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Are Russian contracts still important for the CEE region?

= Some CEE countries still receive pipeline gas vie ACQ AND ROUTE OF RU LTCs TO EUZ27
Ukraine or via Turkstream pipeline system from STILL DELIVERED IN 2024
Russia. Altogether these volumes make up ~10 - |ACO (TWh/yr) [Route |
bcm, targeting Hungary, Slovakia, Austria and RU-AT 70 RU-UA-SK-AT
Balkans countries (Serbia, Bosnia). 50 RU-TR-BG-RS-HU
52 RU-UA-SK
= By 2025, UA transit is expected to cease 13 RU-TR-BG-RS-HU-HR
= RU-AT, RU-SK contracts not to be delivered 23138 BU MRS

= What happens if all contracts disappear?

= How would these change in different market
conditions?

= How does EU gas demand affect the results?

= How does the timing affect the demand?
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Scenarios
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Modelled years: From April to March
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ASIAN GAS PRICES

an oversupplied LNG market with low Asian prices
(~25 EUR/MWh),

a balanced LNG market reflecting current Asian price
levels (~35 EUR/MWh) and

a scarce LNG market with high Asian prices
(~45 EUR/MWHh)

EUROPEAN GAS DEMAND
low demand in the EU27 (-15% REF ~3 000 TWh/year)

reference demand in the EU27 (~3 600 TWh/year)
in line with the NT scenario of ENTSOG

high demand in the EU27 (+15% REF ~4 100
TWh/year)

CORNER YEARS
2025: end of contract, no new infra

2027: some new infra in the region
2030: additional LNG for EU27
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TRANSIT SCENARIOS

no UA transit: with the expiry of the current
transit contract, no agreement is reached and
RU-AT and RU-SK contracts are stopped.
Russian volumes transiting via the Turkstream 2
pipeline system are still delivered.

UA transit: with the expiry of the current transit
contract, a new agreement is reached and
contracts going through the Ukraine are still
delivered. Russian volumes transiting via the TS2
pipeline system are also delivered.

No RU gas: at the same time of ending the
transit contract, all Russian gas deliveries to
EU27 (AT, GR, HR, HU, SK) countries is
stopped. RU Contracts to non-EU countries such
as TR, MK, BA, RS are still delivered.
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Modelled gas price change due to UA and full RU gas stop

UA TRANSIT ENDS (JP=35, REF DEMAND) NO RU GAS TO EU27 (JP=35, REF DEMAND)
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Effects on gas bill EU27

MODELLED EU27 GAS BILL, MN EUR/YR CHANGE IN EU27 GAS BILL, %
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Gas bill of EU27 is not much impacted by the UA tranzit stop — nor by the full RU gas stop
In a low or reference demand environment the increase is~5% or less. Even is a tight global market and high

demand environment the increase of the EU gas bill is ~20%.
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Effects on gas bill AT, HR, HU, SK, GR

MODELLED AT, HR, HU, SK, GR CHANGE IN AT, HR, HU, SK, GR
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» For the most impacted CEE countries the impact on the gas bill is similar as for the EU27 for the high
demand scenarios (~20%). However the price increase is higher in the low and ref demand scenarios for the
next few years (~10%) even if the global LNG market has ample supplies. The bottlenecks disappear by
2030 in all price and demand scenarios. 17




Supply structure
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» AT flows drastically reduce with the UA tranzit stop and with the RU gas stop. The Slovakian import is
substituted by German flows.

18




Modelled AT TSO revenues

MODELLED AT TSO REVENUES, MNEUR/YR
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» The stop of UA tranzit volumes cuts back the AT TSO revenues by 50% or more in many of the scenarios.
» The full Russian gas stop has similar results for the AT TSO as the UA tranzit stop. However in the low
demand scenarios the UA tranzit route cuts back revenues by 50% while the full RU gas stop almost

deminishes the TSO revenues.
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« The well developed HU gas transmission system can easily adapt to any changes in the flows. The UA tranzit
stop does not impact the total imported volumes on the system, in certain scenarios it increases the flows
to supply the missing volumes from other directions.

20




Modelled HU TSO revenues

MODELLED HU TSO REVENUES, MNEUR/YR
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« The UA tranzit stop does not impact the HU TSO revenues
» The stop of all RU gas deliveries would cut back the HU TSO revenues up to ~30% in the low gas demand

scenarios.
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CHANGE IN HU TSO REVENUES, %
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« SKis the country most exposed to the Russian gas deliveries.
» The stop of the UA route drastically impacts the transit volumes on the system, and the full RU gas supply

has very similar impact pattern.
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Modelled SK TSO revenues
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CHANGE IN SK TSO REVENUES, %

o [=RRTe)
O O O O O O OO OO0 000000 oo oo g o O O O O
[V o i o AN o Vi o \ i o A o U i o Vi o VBN o \ Ao VN o \ I o VNN o Ui o VA o I o \ Il o i o U I o i o I o \ I o Vi o U I o VAN o\
Low Ref High Low Ref High Low Ref High
25 35 45
m UAtransitallowed ®NoUAtransit ®NoRUgas

23




] £ rexk
LNG imports modelled, TWh/year

MODELLED EU27 LNG IMPORTS, TWH/YR - CHANGE IN LNG IMPORTS, %
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* LNG import woulmes are driven by the Eu gas demand and to a lesser extent by the Russian gas scenarios.
* LNG can flexibly substitute the missing Russian piped gas volumes
* The change of LNG volumes varies between 1-20%.
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CASE 3:
MODELLING THE EFFECT OF THE GERMAN
STORAGE LEVY
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German storage levy

In 2022, Germany introduced a so-called ,storage levy” (Gasspeicherumlage) on all of its exit points to recover the
high cost of 2022 storage stockbuild

The stock was ~50 TWh, procured at the cost of ~9 Bn EUR

12.5 TWh of stock was already consumed and marketed at a price of 77.5 EUR/MWh , producing ~1 Bn EUR
revenues

However, the remaining ~6.5 Bn EUR needed to be recovered
The exit points not only included domestic exits but also interconnection points

This was strongly criticised by traders and other countires as well as the European Commission, being a market-
distortive action, hampering cross-border trade and hurting the functioning of the internal gas market of the EU

The levy was eventually scrapped for interconnection points friom 2025 but remained for domestic users
The levy stood at

= 2022.10-2023.06. 0.59 EUR/MWh
= 2023.07-2023.12. 1.45 EUR/MWh
= 2024.01-2024.06 1.84 EUR/MWh
= 2024.07-2024.12 2.5 EUR/MWh

In the 2024.07-2027 period, Germany expects to recover 6.5 Bn EUR additionally
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The levy was set on domestic interconnection points, as well as on cross-border exit points

Originally, 75% of the revenues were to be realised on domestic points, 25% on cross-border
points

After 07.2024. this mix changed to 90% on domestic exit points and 10% on cross-border points

This means that the 6.5 Bn EUR to be recovered on the 07.2024-03.207 period would mean a
revenue of 230-600 Mn EUR/year on cross-border trade
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Modelling
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Effects of the 2.5 EUR/MWHh levy on prices
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DE storage levy has adverse effect on countries east and south of
Germany, as dominant exit flows from DE are transiting mainly to
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Bigger effects can be measured in neighboring countries )




Effects on gas cost
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CHANGE IN ANNUAL
GAS COST, %
(JP=35, REF DEMAND)

30




Effects on TSO revenue

CHANGE IN DE TSO REVENUES, MN EUR/YR AND %

Additional DE TSO revenues, Mn EUR/yr
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DE TSO revenues are driven by demand
scenarios
» At low demand, 220-280 Mn EUR/year
(8-10%)
» At reference demand, 350-530 Mn
EUR/yr (10-15%)
» At high demand, 500-590 Mn EUR/yr
(13-15%)
The revenues recovered from additional
cross-border storage levy are within the range
of required revenue as stipulated by the THE
methodology
* Methodology: 230-600 Mn EUR/yr
* Modelled: 220-590 Mn EUR/yr
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Does it worth it? Change in consumer expenditures vs.
Additional DE TSO revenues

GAS PROCUREMENT COST CHANGE, Mn EUR/yr
(RED: HIGHER COSTS GREEN: LOWER COSTS)
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E B . = 8 ° Thestorage levyof 2.5 EUR/MWh on cross-border IPs
. N IW !ef h creates huge additional cost on the interconnected
5 5 European gas markets
» Altogether EU27 gas procurement cost could increase by
1.6-6 Bn EUR/year
« DE TSO revenues can increase by
0.22-0.59 Bn EUR/year

B DE TSO revenue change
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Thought experiment: non-cooperative tariff setting

What happens if not only Germany, but other CHAN[();UEEII#(E%ZD?T?SNTLO&J??EAEN; CosT
countries exercise higher exit tariffs on their 7
borders? &

+1/+3/+5 EUR/MWh additional tariff on all
cross-border exits of the EU27 and EnC CPs

A +3 EUR/MWHh exit fee would increse the cost
for most continental countries, and have little
effect on the periphery of the network

e 49

If all countries increase their exit fees, the total

EU27 gas procurement cost could greatly grow > CHANGE IN GAS PROCUREMENT COST
non-cooperation would lead to high cost for . %% DUE TO +3 EUR/MWH EXIT, %
nearly all (JP=35, REF DEMAND)
1 é 15.0%

Eg. If all countries add a

= +1 EUR/MWh exit fee, expenditures can increase g ‘

Sl
- | |I m . I
= +3 EU R/MWh 3_19% ° Low Ref High Low Ref High Low Ref High

= +5EUR/MWh 3-22% 33
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ANNEXES - ASSUMPTIONS AND MODEL
VALIDATION
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JKM forecast — Brent based estimate

= JKM prices can be estimated

O5sZESITO TABLA
based on Brent using a BRENT IKM
. . Regresszigs statisztika 5o 19.9
S|mp|e OLS estimate r értéke 0.91454 = -
r-négyzet 0.83639 '
et N . . 70 28.7
= For crisis period, dummy Korrigslt rnégyzst  0.83346 28
d Standard hiba 13.22 .
use Megfigyelésak 115 37.4
. . . 41.7
= Estimation perlod. VARIANCIAANALIZIS e
201 4 08 —_ 2024 02 df 55 5 F ‘gnifikancigja 170 G4
) ’ : Regresszid 2 100062 50031.1 28627 9.4E-45 130 548
o Maradék 112 185741 174.763 140 g q
. Cizszesen 114 119636 150 £3E
R2=0.83 160 57.2
160 JKM=-1.8+0.43*Brent+67.8*crisis Kosefficienseandard hil tértek  p-friek  Alsp 95% 170 232
140 Tengelymetszet -1.8138 452004 0.3686 0.71308 -11.562 :
£ 120 Brent art 0.43522 00777 5.60126 1.5E07 0.28127 85 352
2 100 Crisis dummy £7.7652 4.45713 151698 6.3E-29 58.9141 83 34.3
oo
2 80

60
40
20

8124 81248124 81248124 8124 8124 81248124 812

20142015 2016 2017 2018 2019 2020 2021 2022 2022024

JIKM = e e |KM (brent forecast + crisis dummy)

35




LNG capacities assumed

GLOBAL LIQUEFACTION CAPACITY
(OPERATING+CONSTRUCTION+FID)
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EUROPEAN REGASIFICATION CAPACITY
(OPERATING+CONSTRUCTION+FID)
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MODEL VALIDATION FOR 2023

37




Modelled annual prices
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® 50
Prices s
40
35
S 30
Modelled S
a 20
15
M Modelled o
& price signal 0
|ab|e AT BE BG CZ DE DK EE ES FI FR GRHU IT LT LV NL PL PT RO TR UK
aval M Historical W Mod
Difference (%)
20% .
10% % = x 3
— 0% -i -
-_g AT BE BG CZ DE DK !
> -10% N
T -20%
§ -30%
5 -40%
——
-50%
-60% E
38 Modelled national markets (Iight green) For 2023 the model estimated historical prices with a 1% difference in 4

B 20 markets have published price on
exchange, so these can be compared

levels with more than 10%.

major markets (BE, DE, NL, TR), and in 17 markets (AT, BE, BG, CZ, DE, DK,
ES, FR, GR, HU, IT, NL, PL, PT, RO, TR, UK) the difference was below 5%.
In the Baltic markets (Fl, EE, LV, LT), the model under-estimated the price
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Production
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Storages
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.. COUNTRY STORAGE BY 1 NOV, TWh
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Pipeline flows
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Supply structure
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 Historical data from Bruegel
« Demand modelled 2% lower
« Monthly storge utilisation and supply structure fits in winter months, differs slightly in summer months
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MONTHLY EU27 SUPPLY STRUCTURE,
TWH/MONTH
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Overall model fit for 2023

MODEL DEVIATION BY ANNUAL MARKETS, AND INFRASTRUCTURE \

Totaover - Over F/\/ithin Within

| 10% -5-10% -5-1% -1-0% 0-1% 1-5%  5-10% 10% 1% 5%
Price 5% 5% 0% 19% 5% 0% 67% 0% 5% 5% 90%
Consumption 0% 0% 0% 0% 0% 97% 3% 0% 0% 97%  100%
Production 0% 3% 0% 0% 41% 57% 0% 0% 0% 97% 97%
Storage -3% 5% 0% 11% 3% 51% 27% 0% 3% 54% 92%
LNG 14% 8% 0% 3% 0% 70% 11% 0% 8% 70% 84%
Pipe - 50% 0% 4% 21% 0% 10% 0% 16% 21% 35%
Supply
Structure -2% - - - - - - -

* Model performs well

* Prices estimated within 5% difference from historical data for 90% of markets

« Consumption estimated within 1% difference from historical data for 97% of markets

» Production estimated within 1% difference from historical data for 97% of markets

« Storage estimated within 5% difference from historical data for 92% of storages

* LNG flow estimated within 5% difference from historical data for 84% of LNG terminals
* Pipeline flow estimated within 5% difference from historical data for 35% of pipelines

» Supply structure est. within 2% difference from historical data




