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1 Introduction

In this annex, detailed tables and graphs aim to provide insights into the results. These results
cannot be separated from the assumptions outlined in Annex 1 and the overall methodology
followed in the European Resource Adequacy Assessment (ERAA) 2024 detailed in Annex 2. The
presentation includes results from the single reference tool.

The analysis is structured into two main sections, each focusing on different aspects of the study.

The first section (Section 2) presents the results of the Central Reference Scenario, which
constitutes the primary framework, utilizing Harmonized Cost of New Entry (CONE) values as a
reference. Within this section, the Economic Viability Assessment (EVA) results are examined
providing insights into projections for new capacity entry, life extension, and early
decommissioning. Furthermore, adequacy results are assessed based on the analysis of Loss of
Load Expectation (LOLE) and Expected Energy Not Served (EENS) metrics.

The second section (Section 3) extends the scope beyond the Central Reference Scenario by
considering two additional EVA-only comparisons, which incorporate alternative CONE
assumptions. The first comparison analyses outcomes based on country-specific CONE values,
while the second comparison conducts a comparative assessment of results under varying default
CCGT CONE assumptions.

The results of each adequacy simulation include the values of Loss of Load Duration (LLD) and
energy not served (ENS), which are aggregated in sets of LLDs and ENSs per study zone and
modelling tool. LLDs are expressed as the number of hours within the simulation’s time horizon
when supply could not meet demand in a given study zone, while ENSs are expressed in GWh of
unserved energy during the LLD hours. For each set of LLDs and ENSs, the mathematical
expectation/average, the median/50" percentile and the 95™ percentile value were derived. These
values are defined as Loss Of Load Expectation (LOLE), Expected Energy Not Served (EENS), P50
LLD, P50 ENS, P95 LLD and P95 ENS, respectively.! In addition, the ratios between EENS and the
annual demand by study zone were also calculated. For details on the calculation methodology and
for mathematical descriptions, refer to Annex 2.

The results for certain study zones are aggregated at the country level, as follows:

e Danish study zones DKE1 and DKW1 are aggregated in DKOO;

e Irish study zones IEO0 and UKNI are aggregated in I-SEM,;

e Italian study zones ITCA, ITCN, ITCS, ITNT, ITS1, ITSA and ITSI are aggregated in ITOO;

e Norwegian study zones NOS1, NOS2, NOS3, NOM1 and NON1 are aggregated in NOQO; and
e Swedish study zones SEQ1, SE02, SE03 and SE04 are aggregated in SEQO.

" For a set of 100 calculated values, the 95th percentile (often abbreviated as P95) represents the value that
is greater than or equal to 95% and lower than or equal to 5% of all values contained in the set. The 50th
percentile is calculated accordingly.
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For a geographical area with multiple nodes, ENS is calculated as the total ENS of all its nodes.
EENS is the mathematical average of the ENS calculated over the total number of Monte Carlo (MC)
sample/simulation years. Similarly, for a geographical area with multiple nodes, LLD represents the
number of hours when at least one node in the area experiences ENS during a single MC
sample/simulation year, while LOLE is the mathematical average of the LLD across all MC
sample/simulation years.
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2 Central Reference
Scenario Results

This chapter provides a comprehensive analysis of the central reference scenario for each target
year (TY). Economic Viability Assessment (EVA) results are based on national Cost of New Entry?
(CONE) and harmonized values for gas candidate values across the study perimeter. The section
is divided into two main parts: the first delves into the EVA results themselves, while the second
addresses adequacy results related to reliability and system performance.

EVA results include new supply capacity entry, life extension and early decommissioning. It is
accompanied by an analysis of revenues for thermal expansion units (Section 2.1.1). Section 2.2
assesses system adequacy using LOLE and EENS metrics. Furthermore, Section 2.2.2 evaluates
the robustness of the adequacy results by examining whether the analyses converge to stable
predictions across various weather scenarios (WSs).

Results should be interpreted under the given scenario and methodological framework. This
implies that variations in the assumptions or in the modelling can impact the outcomes, which is
especially relevant in adequacy assessment given the non-linearity of adequacy issues. More
specifically, additional sensitivities and scenarios can help to better explore and understand a
broader spectrum of possible system development states in the future and, if necessary, to
implement planning measures sufficiently in advance. In this context, complementarity between
European and National resource adequacy assessments is particularly relevant.

2.1 EVA results

2.1.1 Detailed EVA results

Figure 1 and Table 2 present the capacity change per decision variable, for each technology and
TY, and for most affected study zones. The values represent capacity differences with respect to
the ‘National Trends’ assumptions for each TY, i.e. if a capacity that has been deemed non-viable
reaches its expected decommissioning date, it is excluded from the reported non-viable capacity
starting from the TY of that date®. Detailed results per study zone are given in Table 2.

2 Refer to Annex 1 for a complete list of CONE values

3 For example, if a region indicates that Unit A (100 MW) is available until 2029, but EVA analysis shows that
the unit is not viable in 2026 and 2028 then the net EVA effect will show:

2026:-100 MW

2028:-100 MW

2030: 0 MW

2035: 0 MW
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Figure 1: Net effect of the EVA on the European mix — focus on the technologies assessed

The trend indicates a substantial decommissioning of capacity in Europe until 2030 (53 GW in 2026
to 15 GW decommissioning in 2030) and a potential net increase of 55.8 GW in 2035. The gross
decommissioned capacity between 2026 and 2030 exceeds these values, as some
decommissioned capacities are offset by new entries or lifetime extensions in other study zones
(c.f. Table 1 and Error! Reference source not found.). Gross decommissioning will peak at 67 GW
in 2028. By 2035, the expected retirement of thermal capacity is approximately 42 GW. The higher
decommissioning capacity in 2026, 2028 and 2030 will primarily come from coal units (hard coal
and lignite), accounting for over 50% of the total capacity decommissioned, followed by gas units.
However, a net increase in gas generation capacity could be expected in 2030 and 2035 as some
gas decommissioning in those years is offset by new entries in other study zones. In 2030,
decommissioned gas capacity is partially compensated by new entries. Note that hard coal and
lignite capacity is heavily subject to exogenous phase-out trajectories due to policy targets in many
Member States, which are already reflected in the ‘National trends’ data and as such do not appear
as additional capacity changes in the EVA results.

The EVA also indicates investments in batteries, DSR and gas units across all TYs (note that the
expansion of gas units is not allowed in 2026 due to the assumed construction period — see Annex
1, Section 6.4.1). Investments in 2026 and 2028 are expected to be approximately 5 GW and 16
GW, respectively, while over 32 GW of capacity is projected to be built in 2030, increasing to 87 GW
in 2035. The growth in new entries by 2035 aligns with an assumed increase in demand throughout
Europe. In 2035, most investments are allocated to gas technologies (83%), with DSR investments
reaching up to 12 GW. In addition, life extensions are expected to add up to 11 GW in 2035, all of
which are attributed to gas technologies across all TYs.
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Table 1: Capacity change proposed by the EVA compared to the National Trends scenario [GW] — non-cumulative

Decision variable Technology 2026 2028 2030 2035 Affected study zones
Battery 0.34 0.34 0.57 1.83 GROO, ITCN

CZ00, DEOO, DKE1, DKW1,
FI00, HROO, HUOO, LTOO,
NLOO, SEO3, SE04, SI00,

New entry SK00
Gas CCGT 0 9.42 19.98 31.62 CZ00, MTOO, PLOO, TROO

ATO00O, DEOO, DKE1, EEOO,

DSR 4.72 6.07 8.98 12.23

Gas OCGT 0 0 300 4156 Lot 00
506 1583 3253 87.24
Gas CCGT 191 427 470 828 bco0 DEOO, DKEL HUOO,
NLOO
Lif€ Extension Gas OCGT 004 162 226 257 BEOO, DEOO, HUOO

195 589 696 10.85

ALOO, BEOO, ES00, GROO,
Gas CCGT -22.71 -23.14 -21.59 -23.82 HROO, ITCA, ITCS, ITN1,
PTOO, RO0O, TROO

ATOO, DEOO, HROO, LTOO,
ROO00, SEO1

BG0O, DEQO, FIOO, FROO,
el Hard Coal -12.13 -18.03 -13.80 -6.07 HROO, NLOO, PLOO, ROOO,
TROO

BAOO, BG0O, CZ00, DEQO,
Lignite -21.61 -23.46 -16.85 -12.40 GROO, MEOO, PLOO, SIQO,
TROO

EEOO, FR0OO, GR0O3, HROO,
SEO3, TROO

Gas OCGT -0.63 -0.72 -0.62 0

oil -299 -180 -1.71 0

-60.07 -67.15 -54.57 -42.29
$3.06 -45.43 1508 55.80

Table 2: Capacity change proposed by EVA per study zone, PEMMDB technology, and decision variable compared to
the National Trends scenario [MW] — non-cumulative

PEMMDB Decision
Technology Variable

m Gas CCGT Decommissioning

Gas OCGT New Entry 0 0 0 330
Gas OCGT Decommissioning -40 -40 -40 0

Lignite Decommissioning -1440 -980 -980 -980
Gas CCGT Life Extension 1700 1700 1700 1700

BEOO Gas CCGT Decommissioning -30 -300 0 0

Gas OCGT Life Extension 40 40 40 40
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Study Zone FEMMDE
Hard Coal
Lignite
DSR

Gas CCGT
Lignite
DSR

Gas CCGT
Gas OCGT
Gas OCGT
Gas OCGT
Hard Coal
Lignite
DSR

Gas CCGT
Gas OCGT
DSR

Gas OCGT
Oil

Gas CCGT
DSR

Gas OCGT
Hard Coal
Hard Coal
Oil
Battery
Gas CCGT
Lignite

Oil

DSR

Gas CCGT
Gas OCGT
Hard Coal
Oil

DSR

Gas CCGT
Gas OCGT
ITCA Gas CCGT
ITCN Battery
ITCS Gas CCGT

BGO0O

Technology

Decision
Variable
Decommissioning
Decommissioning
New Entry
New Entry
Decommissioning
New Entry
Life Extension
New Entry
Life Extension
Decommissioning
Decommissioning
Decommissioning
New Entry
Life Extension
New Entry
New Entry
New Entry
Decommissioning
Decommissioning
New Entry
New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
Decommissioning
New Entry
Life Extension
Life Extension
Decommissioning
New Entry

Decommissioning

2026

-400
-510
-5320

-1710
340
-4850

2028

-1710
340
-4850

2030

-1710
570
-4850

2035

130
70
1140
190
920

-9240
2000
330

1260
-2870

110

60
780
60
-1710
570
-4850
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Study Zone Tﬁmﬁ Zv [\’,‘;i::';l'; 2026 2028 2030 2035

Gas CCGT Decommissioning -2890 -2890 -2890 -2890
DSR New Entry 0 0 60 100
Gas OCGT Decommissioning -90 0 0 0

DEI Lignite Decommissioning -220 -220 -220 0
GasCCGT  New Entry 0 0 40 40
DSR New Entry 900 900 960 3120

Gas CCGT Life Extension 140 720 720 3610

Hard Coal Decommissioning -3380 -3380 0 0

Gas CCGT New Entry 0 0 3240 3690

PLOO Hard Coal Decommissioning -4670 -4880 -4180 0
Lignite Decommissioning -2100 -2340 -2460 0

GasCCGT  Decommissioning -1770 1770 780 0
Gas CCGT Decommissioning 0 0 0 -2150

RO00 Gas OCGT Decommissioning 0 -90 -90 0
Hard Coal Decommissioning -130 -130 -130 0

Gas OCGT Decommissioning -100 -100 0 0

DSR New Entry 10 10 1010 1010

oil Decommissioning -90 -90 0 0

DSR New Entry 1200 2040 3830 3830

Gas OCGT New Entry 0 0 1750 1750

DSR New Entry 40 40 40 40

Lignite Decommissioning -300 0 0 0

DSR New Entry 120 120 120 270

Gas CCGT New Entry 0 9420 16120 25250

Gas CCGT* Decommissioning -2060 -1760 -540 0

Hard Coal Decommissioning -1250 -5980 -5980 -5980

Lignite Decommissioning -7890 -10020 -10840 -10300

oil Decommissioning 0 -30 -30 0

T GasoCGT  New Entry 0 0 0 18820

Country-specific results show that investments in new gas capacities are distributed across
various countries throughout the horizon, with the highest capacities in Turkey and the UK in 2035
(25 GW and 19 GW, respectively). DSR investments occur in multiple countries throughout the
horizon. The highest expanded capacities are recorded in Sweden, the Netherlands and Finland in
2035, with 3.8 GW, 3.1 GW and 2 GW respectively. Grid-scale battery expansion is limited to Greece
and ltaly.

4 The EVA model decommissions Gas CCGT capacity in TROO and introduces new Gas CCGT capacity in the
same TYs. This is due to the technology efficiency of the existing units (which are less efficient) compared
to the new entries (which are more efficient). This makes operations of new units cheaper and the technology
switch is pushed as an economically viable solution.
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2.1.2 Revenue analysis for thermal expansion units

The analysis in this section indicates that new investments in EVA depend on scarcity revenues. In
practice, it is crucial to monitor whether utility companies announce actual investments, as
investments may not be based solely on reliance on peak pricing. Meanwhile, some investor risk
aversion is factored in through hurdle rates (c.f. Annex 1 for hurdle rates and Annex 2 for
methodology) and the results account for it.

Figure 2, Figure 2 and Figure 3 show the percentage of revenues the new gas capacity receives
during near-scarcity hours (dots) and the average capacity factor® (bars) over the researched
horizon. Figure 5 looks at how often the CCGT and OCGT expansion units operate during scarcity
hours in TYs 2030 and 2035. As the new gas-fired capacity enters the market in 2028, 2030 and
2035, results include these TYs, based on the specific entry date in each study zone. Near-scarcity
hours are defined as hours where the price of electricity exceeds arbitrarily defined thresholds (500,
1000 and 2000 Eur/MWh). It follows that scarcity hours (hours at market price cap) are included in
the count of near-scarcity hours.

These figures highlight that weather conditions under WS25 result in a significant number of near-
scarcity events with high prices. This is due to WS25 featuring more adverse weather conditions
than usual, with reduced renewable energy availability combined with cold spells that push the
electricity system to its limits.® This is displayed by scarcity revenues reaching high levels for nearly
all new investments derived from modelling, including CCGT. In contrast, under other weather
conditions (WS14 and WS28), scarcity revenues are recorded for fewer new investments and to a
lesser extent.

The characteristics of CCGT and OCGT are also evident in the same figures. New CCGT units exhibit
a higher capacity factor and lower reliance on scarcity revenues, while OCGT units show the
opposite. This outcome is intuitive, given the higher marginal cost of OCGT units compared to
CCGT units (despite slightly lower investment costs). OCGT units are naturally suited to be available
during occasional high-demand hours (low frequency, high revenue instances), while CCGT units,
with their lower marginal cost, are better suited for investments where more frequent dispatch is
expected.

5 Capacity factor = yearly generation [GWh] / (NGC [GW] x 8760 h)
6 For detailed information into the weather scenarios used in ERAA 2025 please see Annex 1, Section 3
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Scarcity revenues and Capacity distribution for Gas CCGT and
OCGT new expansion units in WS14
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Figure 2: Scarcity revenues and average capacity factor (%) for new gas capacity (Weather Scenario 14)

Scarcity revenues and Capacity distribution for Gas CCGT and
OCGT new expansion units in WS25
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Figure 3: Scarcity revenues and average capacity factor (%) for new gas capacity (Weather Scenario 25)
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Scarcity revenues and Capacity distribution for Gas CCGT and
OCGT new expansion units in WS28
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Figure 4: Scarcity revenues and average capacity factor (%) for new gas capacity (Weather Scenario 28)

In all three WSs, new OCGT units show significant shares of near-scarcity-based revenues in
Denmark (2035), Sweden, Estonia and Finland (2030 and 2035). In WS14, 89% of the new unit’s
revenues from the OCGT in ATOO (Austria) come from generating at a day-ahead market price of
more than 500€/MWh. Only the OCGT expansion units in Germany and the UK do not generate any
scarcity-based revenues in both WS14 and WS28.

However, in WS25, it can be observed that revenues from new OCGT units in Germany and the UK
are primarily driven by occurrences of (near-)scarcity situations. Even with capacity factors of 4%
for Germany’s 2035 OCGT new unit and 6% for the UK’'s 2035 OCGT new unit, 95% of their revenues
come from near-scarcity situations, with day-ahead market prices of more than 2000€/MWh. For
CCGT new units, Poland, Malta, and Czechia also have large shares of near scarcity revenues
(around 80% in 2035 and around 40% for Poland and Czechia in 2030), with capacity ranging from
40% to 60% in WS25.

In conclusion, the 2035 OCGT new units in Germany and the UK appear to be the units most reliant
on revenues from WS25's scarcity situations.
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2.2 Adequacy results

The following sections provide insights into the detailed results per study zone, in addition to the
quantifications of the convergence of the model.

2.2.1 LOLE and EENS

The overview of LOLE results is provided in Figure 5, suggesting that risks of varying magnitude
are present in most of the power systems across Europe.

Further in this section, detailed EENS and LOLE results, including the 50" and 95" percentiles, are
presented for each study zone (as well as aggregates at the country level). The 95" percentile
occurrences can be interpreted as a “1-time-in-20 years’ occurrence, covering events with lower
likelihood but higher impact on adequacy. The results account for both without and with the
activation of already approved out-of-market resources’ (see Section 4.1 in Annex 1). Meanwhile,
hourly results are published alongside the ERAA report.®

7 The ERAA accounts for CMs that already hold a CM contract granted in any previous auction of any existing
or approved CM at the time of the assessment, including strategic reserves. For Poland, this DSR is coming
from CM and is relevant for 2026 and 2028.

8 ERAA 2024 page: download section
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https://www.entsoe.eu/outlooks/eraa/2024/eraa-downloads/
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Figure 5: Adequacy risk overview
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The 2026 results are presented below. Table 3 lists the LOLE and LLD percentiles for each study
zone, while Table 4 provides the same information aggregated for countries with multiple study
zones. EENS results are presented next, in Table 4 and Table 5. Study zones with two values
reported suggest countries are affected by OOM measures ([with OOM measure / without OOM
measure]). LOLE and EENS results for the other target years are provided thereafter.

Table 3: Study zone LOLE (average) and LLD percentiles, for TY 2026 [with OOM measure / without 0OOM measure]

Study zone

ALOO
ATO0
BAOO

BEOO
BGOO
CHOO0

0
2.28
0.04
4.68
1.04

0/0.01

TY 2026

Average [h/year] P50 [h/year] P95 [h/year]

o O » O O O

0
13
0
22.05
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8.4
8.7/10.79
10.64
10.33
2.95
4.03
0.32
4.12
0.36
1.86
0
5.04
0.01/18.17
0
2.73
2.21
0.67
0.4
0.11
0.7
19.3
8.7/10.79
0.01
0
0.02
37/619.5
2.4
0.01
0
0.59
0
0
3.89/13.19
0.13
0.04
1.04
0
0
1.73
1.73
0.14
0.85
0.39

(o)

N © © OFr OFr ON 0~ b

o
~
=
o1

O O O O ©O O ©o

5/8
0
0
0
606/865.1
0

O O O O OO O o oo -~-o oo oo

29
32/37.05
36.05
36
17
17
1
21
2
16.05
0
21.05
0/47.05
0
16
12
5
3
0
3.05
77
32/37.05
0
0
0
35.1/89
14

N
N

N
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028 : 2

Table 4: Country LOLE (average) and LLD percentiles, for TY 2026 [with OOM measure / without OOM measure]

Country TY 2026
Average [h/year] P50 [h/year] P95 [h/year]

10.84 8 37.05

0.41/18.36 0/15 3/47.05
#N/A #N/A #N/A

8.7/10.79 5/8 32/37.05
0.59 0 4
1.88 0 10
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Table 5 lists the average EENS and ENS percentiles for each study zone, and Table 5 the country

average EENS and ENS percentiles for countries with multiple study zones.

Table 5: Study zone EENS (average) and ENS percentiles for TY 2026 [with OOM measure / without 0OM measure]

Study Zone

ALOO
ATOO
BAOO
BEOO
BGOO
CHO0
Czoo

DKE1
DKW1

0
0.29
0.01
1.84
0.07

0
2.21

22.01/28.64

1.78
2.99
0.37
5.16
0.09
5.86
0.04
0.1

0

1.75
0/5.02

0
0.72
0.86
0.12
0.02
0.01
0.06
3.64

0.23/0.3

0

0

0

1.4/41.6

0.44

0

0
0.03

TY 2026

0.24
6.18/12.73
0.85
1.32
0
0.12
0
0.06

0.72
0.07/0.13
0
0
0
39.6.0.98

O O ©O O o

Aversge[owh] | psofowh] | posiwh] |

0
1.79
0
8.85
0.27
0
9.83
93.38/112.67
6.52
10.5
2.09
26.32
0
31.98
0.02
0.48
0
8.38
0/17.14
0
4.08
4.82
0.68
0.09
0
0.36
19.52
0.99/1.19
0
0
0
65.13/3.98
3.06
0
0
0.05
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"~ Noss | 0 0 0
| poo | 3.25/8.39 3.1/3.1 20.25/32.67
| pro0 | 0.01 0 0.01
R0 | 0 0 0

| RSO0 | 0.61 0 1.52
s 0 0 0
s 0 0 0

| seo3 | 0.67 0 4.07
| seoa | 0.19 0 1.09
s | 0 0 001
| skoo | 0.02 0 0.09
| uknl | 0.05 0 0.27

02 0 1.04

Table 6: Country EENS (average) and ENS percentiles, for TY 2026 [with OOM measure / without 0OM measure]

Average [GWh] P50 [GWh] P95 [GWAh]
| pkoo | 4.77 2.16 16.77
[ Isem 0.05/5.07 0/2.82 0.28/17.58
| woo | 0.23/0.3 0.07/0.13 0.99/1.19
| nooo | 0.03 0 0.05
T 0.86 0 5.2
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For TY 2028, Table 7 lists the average LOLE and LLD percentiles for each study zone, and Table 7
the country average LOLE and LLD percentiles for countries with multiple study zones.

Table 7: Study Zone LOLE (average) and LLD percentiles, for TY 2028 [with OOM measure / without OOM measure]

Study Zone 12028
Average [h/year] P50 [h/year] P95 [h/year]

0 0 0
2.49 0 18
0 0 0
7.89 1 32.15
0.86 0 9.05
0.01 0 0
19.86 9 64.05
| Dbeco | 18.79 10 78.1
20.96 10 93.05
18.78 7 84.05
| E00 | 17.53 6.5 71.1
| Eso0 | 4.83 2 22
T 3.94 0 23
| FROO | 3.62 0 18
| GroO | 0.51 0 4
- 1.24 0 15
| HRoO | 0.04 0 0
| Huoo | 3.89 0 27
| k00 | 0/0.65 0 0/4.05
I 0 0 0
| men | 122 0 8.05
I 114 0 7.05
| oma 0.21 0 1
| oms1 | 0.07 0 0
| msAa | 0.03 0 0
Y 0.42 0 1
I 11.19 0 54
| we | 18.79 10 78.1
| oo | 0.04 0 0
| wmeo0o | 0 0 0
| mkoo | 0 0 0
DI 6.59/122.08 0/113 37.05/245
| Nwo | 7.79 2 32.05
| Nomi | 0.46 0 0
| Noni | 0.03 0 0
| Nost | 2.09 0 17
N - 0 0 0
- 0 0 0
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Study Zone

PLOO
PTO0
RO00

TROO

Average [h/year]
13.17/18.25
0.12
0.03
0.14
0.02
0
6.22
5.88
0.18
2.91
0.32
0

TY 2028
P50 [h/year] P95 [h/year]
6/6 59/64

o
=

O O O O O o o o o o
w
w

Table 8: Country LOLE (average) and LLD percentiles, for TY 2028 [with OOM measure / without OOM measure]

Country

Average [h/year]

21.25
0.32/0.65
1.29
18.79
2.12
6.53

TY 2028

P50 [h/year] P95 [h/year]

93.05
0 2.05/5
0 8.05
10 78.1
0 17
0 34

For TY 2028, Table 9 lists the average EENS and ENS percentiles for each study zone, and Table 9
the country average EENS and ENS percentiles for countries with multiple study zones.

Table 9: Study Zone EENS (average) and ENS percentiles, for TY 2028 [with OOM measure / without OOM measure]

Study Zone

Average [GWh]

0
0.43
0
2.62
0.14
0
16.82
| Deo 55.46
4.78
6.85
| e0 2.4
L eso0 6.46

TY 2028
P50 [GWh] P95 [GWh]
0 0

0 3.11
0 0
0.02 10.85
0 0.7
0 0
2.39 73.97
16.37 228.1
1.3 20.26
1.31 27.51
0.16 10.92
0.14 33.51
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Study Zone

Average [GWh]
1.41
4.86
0.06
0.08

0
1.64
0/0.12
0
0.35
0.47
0.04
0
0
0.03
1.64
0.61
0
0
0
0.32/7.54
1.77
0.03
0
0.36
0
0
15.452/20.62
0.01
0
0.04
0
0
3.48
1.06

0.09
0.02

TY 2028
P50 [GWh]
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0

0.01/1.12
0

0
0
0
0
0
0
0
0
0
0

P95 [GWh]
©
17.3
0.11
0.37
0
10.03
0/0.34
0
1.55
1.42
0.16
0
0
0.08
9.19
2.5
0
0
0
1.61/21.54
10.05

94.08/109.26

O O © © o

20.23
6.24
0.02
0.43
0.05
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Table 10: Country EENS (average) and ENS percentiles, for TY 2028 [with OOM measure / without OOM measure]

Country TY 2028

Average [GWh] P50 [GWh] P95 [GWh]

11.64 2.68 45.28
0.02/0.14 0 0.05/0.44

0.9 0 3.61

0.61 0.18 2.5
0.39 0 1.31
4.54 0 26.04
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For TY 2030, Table 11 lists the average LOLE and LLD percentiles for each study zone, and Table
11 the country average LOLE and LLD percentiles for countries with multiple study zones.

Table 11: Study zone LOLE (average) and LLD percentiles, for TY 2030 [with OOM measure / without 0OOM measure]

Study zone 12050
Average [h/year] P50 [h/year] P95 [h/year]

0 0 0
1.53 0 16.05
0 0 0
3.76 0 19.05
0.06 0 0

0 0 0
1081 : 55
| DE0 | 8.21 0 43
13.34 0 58.05
10.03 0 50
| EEc0 6.58 0 32
| Eso0 | 0.28 0 0
| R0 6.51 0 32
| FROO 1.79 0 13
| GRoO 0.05 0 0
| GRo3 0.1 0 0
| HROO 0.01 0 0
| Huoo 16 0 14
| 00 | 0/0.47 0 0/4
| mA 0 0 0
| men 0.2 0 0.05
| s 0.19 0 0
| N 0.07 0 0
| ms1 0 0 0
| msAa 0.06 0 0
| s 0.03 0 0
| o0 | 8.89 0 40.05
| wer 8.21 0 43
| woo 0.01 0 0
| mEoo 0 0 0
| mkoo 0 0 0
[ wmT00 | 1.08/26.25 0/18 8/85.05
| Nwo | 5.44 0 29.05
| Nomi 0.91 0 7
| Noni 0.03 0 0
| nost 1.73 0 13.1
| Nos2 0 0 0
| NOs3 0 0 0
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Study zone

PLOO
PTO0
RO00

TROO

Average [h/year]
9.19

TY 2030
P50 [h/year]

O O O O O O O o o o o o

P95 [h/year]
53.05
0
0
0
5.05
0
33

Table 12: Country LOLE (average) and LLD percentiles, for TY 2030 [with OOM measure / without OOM measure]

Country

Average [h/year]

13.38
0.2/0.55
0.21
8.21
1.86
7.52

TY 2030

P50 [h/year]

O O O O O O

P95 [h/year]
58.05
1/5
1
43
15
33.05

For TY 2030, Table 13 lists the average EENS and ENS percentiles for each study zone, and Table
13 the country average EENS and ENS percentiles for countries with multiple study zones.

Table 13: Study zone EENS (average) and ENS percentiles, for TY 2030 [with OOM measure / without 0OOM measure]

Study zone

ALOO
AT00
BAOO
BEOO
BG00O
CHO0
Czoo

DKE1
DKW1

O O O OO © o oo o o o

0
0.32
0
1.19
0
0
10.37
16.71
3.16
3.4
0.27
0.16
2.18

Average [GWh]

TY 2030

P50 [GWh]

0

P95 [GWh]
0
2.08
0
4.34
0
0
60.49
85.04
14.64
15.7
1.52

12.64
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TY 2030

Study zone Average [GWh] P50 [GWh] P95 [GWh]

| FROO | 2.42 0 4.56
| GRoo | 0.02 0 0
| GRo3 | 0.01 0 0
| HROO | 0 0 0
| Huoo | 0.42 0 187
[ 00 | 0/0.06 0 0/0.2
| mA | 0 0 0
| men | 0.03 0 0
| mes | 0.05 0 0
| mNa | 0.01 0 0
Y 0 0 0
| msa | 0 0 0
Y 0 0 0
| w0 | 13 0 6.56
| wea | 0.19 0 0.98
| oo | 0 0 0
| meco | 0 0 0
| mkoo | 0 0 0
| wmt00 | 0.04/1.55 0/0.67 0.26/6.38
| nwo | 1.28 0 4.97
| Nomi | 0.17 0 0.16
| Noni | 0 0 0
| Nost | 0.66 0 1.74
| Nos2 | 0 0 0
| Nos3 | 0 0 0
| P00 | 10.48 0 73.42
| pro0 | 0 0 0
| rooo | 0 0 0
| R0 | 0 0 0
| sen | 0.03 0 0.15
| se2 | 0 0 0
| se03 | 5.21 0 31.25
| seoa | 0.75 0 473
| sio0 | 0 0 0
| sko0 | 0.09 0 0.42
| ukni | 0.01 0 0.01
| TR0 | 0 0 0
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Table 14: Country EENS (average) and ENS percentiles , for TY 2030 [with OOM measure / without OOM measure]

T TY 2030
Average [GWh] P50 [GWh] P95 [GWh]
6.56 0 30.77
0.01/0.07 0 0.01/0.26
0.1 0 0
0.19 0 0.98
0.83 0 1.93
5.99 0 35.83
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For TY 2035, Table 15 lists the average LOLE and LLD percentiles for each study zone, and Table
15 the country average LOLE and LLD percentiles for countries with multiple study zones.

Table 15: Study zone LOLE (average) and LLD percentiles, for TY 2035 [with OOM measure / without OOM measure]

Study zone 12055
Average [h/year] P50 [h/year] P95 [h/year]

0 0 0
6.66 0 42.05
0 0 0
9.36 0 57
0 0 0
0 0 0
7.42 0 45.05
| DE0 | 9.87 0 54
12.25 0 50.05
10.33 0 51.1
| EEc0 8.5 0 52
| Eso0 | 0.54 0 2
| mo0 | 7.91 0 51.05
| FROO 4.95 0 29
| GRoO 0.02 0 0
| GRo3 0.03 0 0
| HROO 0.26 0 3
| Huoo 6.03 0 35
| 00 | 0/2.44 0 0/14.05
| mA 0 0 0
| men 0.7 0 8
| s 0.63 0 4.05
| N 0.72 0 7
| ms1 0 0 0
| msAa 0.28 0 0
| s 0.12 0 0
| o0 | 9.01 0 43.05
| wer 9.87 0 54
| woo 0.28 0 2
| mEoo 0 0 0
| mkoo 0 0 0
| M0 | 2.45/47.52 0/37 12/127.05
| Nwo | 6.33 0 36.05
| Nomi 1.78 0 10
| Noni 0.14 0 0
| nost 2.98 0 17
| Nos2 0.04 0 0
| NOs3 0.01 0 0
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Study zone

PLOO
PTO0
RO00

TROO

TY 2035

Average [h/year] P50 [h/year] P95 [h/year]
9.75 0 50
0 0 0
0.11 0 1
0 0 0
5.08 0 21.05
0 0 0
12.75 0 59.1
9.8 0 42
2.86 0 24.05
4.33 0 29
1.38 0 9
7.2 4 25

Table 16: Country LOLE (average) and LLD percentiles, for TY 2035 [with OOM measure / without OOM measure]

Country

TY 2035
Average [h/year] P50 [h/year] P95 [h/year]

13.26 0 58.1
1.38/2.89 0 9/16
1.17 0 10
9.87 0 54
3.35 0 19
12.96 0 60.05
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For TY 2035, Table 17 lists the average EENS and ENS percentiles for each study zone, and Table
17 the country average EENS and ENS percentiles for countries with multiple study zones.

Table 17: Study zone EENS (average) and ENS percentiles, for TY 2035 [with OOM measure / without 0OOM measure]

Study zone

ALOO
AT00
BAOO
BEOO
BG0O
CHOO0

CZ00

DKE1
DKW1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1.
0
0
0
0
0

Average [GWh]

0
3.6
0
8.73

2.98
29.02
2.79
6.6
0.53
0.57
3.02
5.07

1.82
0/0.58

0.1
0.15
0.2

0.01
0.01
1.48
0.35

0

0

0

0.12/2.89

2.93
0.18

0
0.68

0

0

TY 2035
P50 [GWh]

P95 [GWh]

0
30.81
0
52.41
0
0
19.92
190.24
13.11
35.18
4.52
0.36
23.07
18.47

0.04
13.26
0/3.27

0.43
0.41
1.57

8.11
2.27
0.02
0
0
0.61/9.63
20.69
0.28
0
1.97
0
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TY 2035

Study zone Average [GWh] P50 [GWh] P95 [GWh]

| Nos3 | 0 0 0
11.96 0 76.14
0 0 0
0 0 0
| Rsoo | 0 0 0
| seor | 03 0 2
| se2 | 0 0 0
| seo3 | 11.92 0 65.23
| seo4 | 1.56 0 8.55
| sio0 | 0.18 0 162
| sko0 | 0.27 0 2.13
| ukn | 0.09 0 053
9.08 2.97 37.85

Table 18: Country EENS (average) and ENS percentiles for TY 2035 [with OOM measure / without OOM measure]

Country TY 2035
Average [GWh] P50 [GWh] P95 [GWh]
| bk 9.39 0 47.01
| sem 0.09/0.66 0 0.53/4.22
| moo 0.46 0 3.16
T 0.35 0 2.27
| Nooo | 0.87 0 2.15
| seo0 | 13.77 0 75.75

2.2.2 Convergence of results

The results are considered stable when the impact of additional simulation (such as an additional
forced outage sample or weather scenario) is small or negligible (see Annex 2, Section 11.6). It can
be concluded that the ERAA model has converged and the results are stable. This behaviour is
observed once 540 MC realisations have been reached, as shown in Figure 6.
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Figure 6: Coefficient of variation a

2.2.3 Sources of scarcity

The purpose of this section is to identify and gain insight on the main drivers/sources of scarcity.
The “balance constraint” expressing the ENS during a scarcity event is described in mathematical
terms as follows:

ENS, , = Demandy, , — Generationy , — Importsy , + Exports j, ,
Where: h stands for hours and z for study zone.

This equation is valid for any MC run (for any TY, WS and FO (Forced outage) pattern). As such the
Demand, Generation and the balance of Imports and Exports during scarcity can be drivers of
scarcity.

As the values of Demand, Generation and the balance of Imports and Exports can vary drastically
from one study zone to another, calculated ratios are reported in the figures below to allow for
comparison across study zones. The ratios are described below:

e Native Demand® percentile during scarcity

The Native Demand during scarcity is reported hourly, for each study zone and TY. To make values
from different study zones comparable, values are reported as the percentile rank (e.g., 98th
percentile) with respect to a single distribution of all hourly Demand values for all WS. These
percentile ranks of hourly Demand during scarcity are computed repeatedly for each TY and study
zone, each time comparing with the corresponding distribution of hourly values for all WS.

% Native (exogenous) Demand refers to the Demand as provided by TSOs during the data collection process.
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The percentile is used in order to assess whether scarcity events occur mostly during events of
unusually high Demand (high Demand percentile).

e Generation is reported as Generation availability:

Generationpg,

Generation availabilit =
Yhs,z = Tnstalled Capacity,

where hs stands for hours with scarcity and z for study zones.

e The balance of Imports and Exports as the Share of imports/exports relative to Demand:

Net Positiony ,

Share of imports/exports relative to Loadyg, =
’ Loadys ,

where hs represents each hour with scarcity and z represents each study zone. For Net Positionss,,
a positive value means an exporting position, while a negative means an importing position.

In Figure 7 to Figure 9 below, Native Demand percentile during scarcity is reported in the shape of
a histogram. The X-axis is defined as the “Contribution to LOLE" of each Exogenous Demand
percentile. The contribution to LOLE is simply the count of scarcity hours in each bin (represented
by the histogram), but divided by number of Monte Carlo realisations. In this way, the total LOLE
value shown above can be analysed as being composed of the LOLE contribution per exogenous
Demand percentile.

For both Generation availability and Share of imports/exports relative to Demand, the boxplots in the
figures are built per study zone z, based on the distribution of data points for all hours in scarcity
hs of each study zone. In the figures, Share of imports/exports relative to Demand is referred to as
Net Position relative to Demand.
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2.2.3.1.  Native Demand during times of scarcities

Native Demand percentile at which LOLE occurs: TY2028
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Figure 7: Native Demand percentile at which LOLE occurs: TY2028 (continuous)
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Native Demand percentile at which LOLE occurs: TY2030
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Figure 8: Native Demand percentile at which LOLE occurs: TY2030 (continuous)
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Native Demand percentile at which LOLE occurs: TY2035
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2.2.3.2.  Generation availability during times of scarcity

Generation availability during scarcity: TY2028
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Figure 10: Generation availability during scarcity: TY2028

Generation availability during scarcity: TY2030
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Figure 11: Generation availability during scarcity: TY2030
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Generation availability during scarcity: TY2035
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Figure 12: Generation availability during scarcity: TY2035
2.2.3.3.  Net positions during times of scarcity
Net position relative to the Domestic Demand during scarcity: TY2028
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Figure 13: Net position relative to the Domestic Demand during scarcity: TY2028
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Net position relative to the Domestic Demandduring scarcity: TY2030
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Figure 14: Net position relative to the Domestic Demand during scarcity: TY2030

Net position relative to the Domestic Demand during scarcity: TY2035

Nat Pasition relative ta Load During Scarcity - TY2035

| Il TG

L L L A W
#
- W

™

-
" L1
=&

Met Position relative o Load [

L L
Py LN p—

~100
‘P::.“_';_}d'i *"}»ﬁ_@?};ﬂb ¢U-°‘ &@E“'@“&L x‘r" I:P o ;':P ,4*!-‘" Q-;P ﬁ,‘l@ P .;ﬁf. H{#q_ﬁﬁ{&ﬂ- 4P ' e ﬁa .@5‘ QS#: e ._-95:' *5" ﬂ_.;\.‘?‘;\.

Figure 15: Net position relative to the Domestic Demand during scarcity: TY2035
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2.2.4. Scarcity events description

This section aims to describe the likelihood of simultaneous scarcity events for a given target year.

Scarcity events are defined as those hours of the simulation in which, for any BZ, the ENS is higher
than 0. It occurs when a BZ is unable to meet its own demand after maximising its generation and
imports.

The tables below are interpreted by selecting a reference bidding zone in the rows (bidding zone A)
and then a target bidding zone in the columns (bidding zone B). The value given expresses the
probability of target bidding zone B experiencing a scarcity event given a scarcity event in reference
bidding zone A. In mathematical terms, simultaneous scarcity probability is estimated as in the
equation below, where A and B are Bidding Zones, while AS and BS are scarcity situations.

P(B = Bs,A = As)
P(A = As)

P(B = Bs|A = As) =
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2.2.4.1.  Scarcity correlation among BZs: TY2028

Simultaneous scarcity as conditional probability P(A | B) for TY 2028
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Figure 16: Scarcity correlation among BZs: TY2028
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2.2.4.2.

Scarcity correlation among BZs: TY2030

Simultaneous scarcity as conditional probability P(A | B) for 7Y 2030
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Figure 17: Scarcity correlation among BZs: TY2030

ENTSO-E // European Resource Adequacy Assessment // 2024 Edition // Annex 3// 57
ACER'’s approved and amended version (August 2025)



2.2.4.3.  Scarcity correlation among BZs: TY2035

Simultaneous scarcity as conditional probability P(A | B) for TY 2035
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Figure 18: Scarcity correlation among BZs: TY2035
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2.2.5. Changes in number and distribution of scarcity events from ERAA
2023 to ERAA 2024

ERAA 2024 shows a noticeable difference in the number of scarcity events compared to ERAA
2023, along with a shift in their geographical distribution. While the past edition identified more
risks in the outer regions of the continent, recent ERAA indicates a concentration of scarcity events
in the CORE region and the southern Nordic study zones. Some driving factors of this change can
be identified by analysing the input data of ERAA 2024 in comparison with ERAA 2023.7° Some key
points to consider, focusing particularly on the CORE region, are:

e Anincrease is observed in the demand targets for several countries, and specifically in the
CORE region. Demand growth is observed steadily beyond 2030, with ERAA 2024 reaching
2035 as last analysed target year. Additionally, the demand growth is not evenly distributed
in the year but rather concentrated in winter months for several MS and especially in the
CORE region, driven by the increasing penetration of outdoor temperature dependent load
such as heat pumps.

¢ New Flow-Based domains have been prepared and used in ERAA 2024 for the CORE region,
delivering a more robust and accurate estimate of the future available cross-border
exchanges in the region. ERAA 2023 CORE FB domains were obtained by “inflating” 2025
domains of ERAA 2022 based on the NTC expected evolution, as a simplified approach to
consider future grid expansion projects. ERAA 2024 CORE FB domains were obtained
instead from individual CGM models, in line with the latest TYNDP, thus properly reflecting
expected grid expansion projects and relevant CNECs per each target year. Additionally, the
number of representative domains has also been increased from 4 to 6.

Other general remarks when assessing the differences between ERAA 2023 and ERAA 2024:

e Every ERAA edition includes a fully updated data collection, reflecting new developments
and targets in both generation and demand side, in line with latest NECPs from member
states.

e A full new set of climate data (PECD) has been used in ERAA 2024, leveraging 3 different
climate projection models, for a total of 36 WS projections. The underlying complexity and
differences with the PECD data used in ERAA 2023 (reanalysis of 35 historical climate data
between 1982 and 2016) is rather extensive and was presented during the public webinar
on the input data of ERAA 2024,

Flow-Based market coupling was also introduced in the Nordic Region, thus better representing
simultaneous feasibility of cross-border exchanges in the region and the underlying limiting CNECs,
especially during scarcity hours.

Additional national-specific information can be consulted in Annex 5, “Country Comments” to
support understanding and interpreting the ERAA 2024 results.

10 https://www.entsoe.eu/eraa/2024/downloads/
1 https://www.entsoe.eu/events/2024/03/14/eraa-2024-stakeholder-webinar-preliminary-input-data/
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2.2.6. Results of the proof of concept: French nuclear availability

This section presents an overview of LOLE results for the proof of concept introducing additional
High Availability profile and Low Availability profile for the French nuclear fleet for the two study
years: 2030 and 2035. The adequacy indicators are calculated as a simple average of the Loss Of
Load Expectation resulted from all three profiles, that is, the reference case, High Availability and
Low Availability.

For TY 2030, Table 19 lists the average LOLE and LLD percentiles for BEOO and FROO study zones.

Table 19: Average LOLE And LLD percentiles for BEOO and FROO study zones in TY 2030

Study zone TY 2030

Average [h/year] P50 [h/year] P95 [h/year]
BEOO 6.14 0 33.05
(FROO W) 0 26

For TY 2035, Table 20 lists the average LOLE and LLD percentiles for BEOO and FROO study zones.

Table 20: Average LOLE And LLD percentiles for BEOO and FROO study zones in TY 2030

Study zone TY 2035
10.39 0 57.05
(FROO WL 0 35
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3 EVA comparisons related
to CONE for gas investments

This section compares results of studies obtained from using CONE values in EVA which are
different from the ERAA 2024 central reference scenario. CONE are fundamental assumptions for
an EVA with considerable impact on the investment decisions. The comparisons shall foster the
understanding of this impact. It is structured into two main parts: the first focuses on the EVA
outcomes using country-specific CONE values, the second provides a comparative analysis of the
outcomes under default CCGT CONE assumptions different to the central reference scenario.

The results presented in this section are not part of the official results of the ‘Central Reference
Scenario’ of ERAA2024 and hence have no legal value.

Country-specific CONE values are derived from national VoLL/CONE/RS studies where available.
For countries without such studies, the average of all country-specific CONE values is used. Table
6 in Annex 1 lists the countries for which a national VoLL/CONE/RS study is available.

Sections 3.1 and 3.2 present the EVA results of these comparison studies. Section 3.3 compares
the results against ERAA 2024 central reference scenario results.

3.1 EVA outcomes using Country-specific CONE

Figure 7 presents the general overview of EVA results in Europe. It shows a similar trend to the
central reference scenario results presented in Section 2.1, with net decommissioning until 2030
and net commissioning in 2035. This information is detailed by technology in Table 21, which
shows capacity differences relative to the initial generation capacity assumptions for each TY.
Detailed results per study zone are provided in Table 22.

Section 6.4 of Annex 1 includes both country-specific and default values used in this EVA
simulation for commissioning, decommissioning, mothballing and lifetime extension candidates.
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Figure 19: Net EVA impact of comparison study on the European generation mix: country-specific CONE

Table 21: Capacity change proposed by the EVA compared to the National Trends scenario [GW] - non-cumulative

Decision variable Technology

2026

2028

2030

2035

Affected study zones

Battery
DSR

A o ceeT

Gas OCGT

Gas CCGT

Life Extension
Gas OCGT

Gas CCGT
Decommissioning

Gas OCGT

0.43

4.60

5.03

191

191

-24.78

-0.63

0.43

6.03

9.42

15.88

4.27

1.58
5.85

-25.45

-0.29

0.57

8.77

21.27

4.33

34.94

4.70

2.22
6.92

-23.90

-0.28

1.83

10.01

38.79

39.08

89.71

8.28

2.53
10.81

-26.12

GROO, ITCN

Cz00, DEOO, DKE1, DKW1,
FI00, HROO, HUOO, NLOO,
SEO3, SE04, SI00, SKOO

BEOO, CZ00, ITN1, MTOO,
PLOO, TROO

ATO00, DEQO, DKE1, FIQO,
SEO3, SE04, UKOO

BEOO, DEOO, DKE1, HUOO,
NLOO

DEOO, HUOO

ALOO, BEOO, ES00, GROO,
HROO, ITCA, ITCS, ITN1,
LVv00, PTOO, RO0O, TROO

ATO00, DEOO, HROO, LTOO,
ROO00, SEO1
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Decision variable Technology

Lignite

Oil

Table 22: Capacity change proposed by EVA per study zone, PEMMDB technology, and decision variable [MW] — non-
cumulative

Study Zone

ALOO Gas CCGT
Gas OCGT
ATO00
Gas OCGT

BAOO Lignite

Gas CCGT
BEOO Gas CCGT
Gas CCGT
Hard Coal
Lignite
DSR
Czo00 Gas CCGT
Lignite

DSR

Gas CCGT
Gas OCGT
Gas OCGT
Gas OCGT
Hard Coal
Lignite

DSR
DKE1 Gas CCGT
Gas OCGT

DKW1 DSR
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Hard Coal

PEMMBD
Technology

2028

-12.03

-21.64

-2.99

-62.07
-55.13

Decision Variable

Decommissioning
New Entry
Decommissioning
Decommissioning
New Entry

Life Extension
Decommissioning
Decommissioning

Decommissioning
New Entry

New Entry
Decommissioning
New Entry

Life Extension
New Entry

Life Extension
Decommissioning
Decommissioning
Decommissioning
New Entry

Life Extension
New Entry

New Entry

Decommissioning

-17.78

-23.66

-68.98

2030

-13.52

-16.85

-1.71

-56.26
-14.40

2026

-400
-510
-5340
40

70

80
-860

2035

-6.07

-12.40

-44.59
55.93

2028

Affected study zones

BGOO, DEOO, FI00, FROO,
HROO, NLOO, PLOO, ROQO,
TROO

BAOO, BGOO, CZ00, DEOO,
GR0O, MEQO, PLOO, SIO00,
TROO

EEOO, FROO, GR0O3, HROO,
SEO3, TROO

2030 2035
-100 -100
0 1670
-40 0
-980 -980
0 6660
1700 1700
0 0
-90 -90
-1120 -1120
0 550
0 1290
-330 0
820 820
1780 2120
0 15580
2160 2470
0 0
-2850 0
-900 0
40 100
70 70
0 500
80 190
0 0



Study Zone

Gas CCGT
DSR

Gas OCGT
Hard Coal
Hard Coal
oil
Battery
Gas CCGT
Lignite
oil

DSR

Gas CCGT
Gas OCGT
Hard Coal
oil

DSR

Gas CCGT
Gas OCGT
ITCA Gas CCGT
ITCN Battery
ITCS Gas CCGT
Gas CCGT
Gas CCGT
LTOO Gas OCGT
LVOO Gas CCGT
Lignite
Gas CCGT
DSR
NLOO Gas CCGT
Hard Coal
Gas CCGT
PLOO Hard Coal
Lignite
PTOO Gas CCGT
Gas CCGT
RO00 Gas OCGT
Hard Coal
SEO1 Gas OCGT
DSR

ITN1

MTOO0
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PEMMBD
Technology

Decision Variable

Decommissioning
New Entry

New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
Decommissioning
New Entry

Life Extension
Life Extension
Decommissioning
New Entry
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning

Decommissioning
New Entry

New Entry

Life Extension
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
Decommissioning
Decommissioning
Decommissioning

Decommissioning
New Entry

2026 2028
-9740 -9740
2000 2000

0 0

-90 -90
-1720 0
-1330 -970
0 0

0 -470
-660 -660
-410 -410
0 0

-50 -50

0 -150
-290 -290
-300 -300
20 20

0 0

0 0
-1830 -1830
430 430
-4850 -4850
0 0
-4440 -4440
-90 0
-140 -140
-220 -220
0 0
900 900
140 720
-3380 -3380
0 0
-4570 -4910
-2100 -2340
-1770 -1770
0 0

0 0
-130 -130
-100 -100
10 180

2030

-9740
2000
680

2035

-9740
2000
680

1260
-2960

110

60
780
60
-1830
570
-4850
1880
-4440

-140

20

1180

3610

3690

2860



PEMMBD

Study Zone TAEl Decision Variable 2026 2028 2030 2035
Gas OCGT New Entry 0 0 1080 1080
- Decommissioning -90 -90 0 0
New Entry 1080 1830 1830 1830
m Gas OCGT New Entry 0 0 2570 2570
New Entry 40 40 40 40
“ Lignite Decommissioning -300 0 0 0
m New Entry 120 120 120 270
Gas CCGT New Entry 0 9420 16130 25250
Gas CCGT Decommissioning -2060 -1760 -540 0
TROO Hard Coal Decommissioning -1250 -5980 -5980 -5980
Lignite Decommissioning -7890 -10020 -10840 -10300
oil Decommissioning 0 -30 -30 0

DI GasocGT  New Entry 0 0 0 17000

3.2 EVA outcomes using country-specific CONE and EU
2020 Reference Scenario for default CCGT costs

The following results show the outcomes of an EVA simulation performed with a similar set of
country-specific CONE data (as in Section 3.1) except that default CCGT technology CONE data
was taken from the EU 2020 Reference Scenario'? instead of using the average of available national
values. This default CCGT CONE data is only applied when country specific values are not available.

The decision to compare with the EU 2020 reference scenario CCGT investment costs as the
default CONE was motivated’ by the findings of the country-specific CONE comparison (see
Section 3.1), which identified regionally biased investments. Furthermore, the default (average)
CONE value in ERAA 2024 has increased compared to ERAA 2023 due to more recent national
CONE studies.

The electricity sector has been drastically impacted by economic turbulences since the EU 2020
reference scenario study was conducted, leading to substantial cost increase. Therefore,
performing an EVA simulation using EU Reference Scenario 2020 assumptions for CCGT
technology may appear outdated. Moreover, after detailed review of the scenario, concerns remain
about the robustness of the economic parameters used in the study. The parameters are said to
be sourced from a workshop with market players, however no further information are provided
which would allow an assessment on the solidity of these data.

These recent economic trends may also not be fully captured in existing national CONE studies,
depending on when they were conducted. Additionally, spatial discrepancies could exist,

12 https://energy.ec.europa.eu/data-and-analysis/energy-modelling/eu-reference-scenario-2020_en

'3 This additional EVA study was initiated as a result of close dialogue with ACER in late 2024. The alternative
default CONE value for CCGT was suggested by ACER as potentially more accurate reference than the default
CONE derived by ENTSO-E.
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particularly for close neighbouring systems, based on the timing of the CONE studies and their
specific definitions and interpretation of CONE.

# Pre-EVA Capacity [MW] 4 Post-EVA Capacity [MW]

& &
b v

502,286 a99740 —

¢ + aT8135 Sl
248116 453.520 460,805
400,000 425372

200,000

Installed capacities

56,280

o 13,930
-54,170 -46,220
2026 2028 2030 2035
Capacity change @Coal ®D5R ®Gas @Oil @Storage

Figure 20: Net EVA impact of comparison study on the European generation mix: country specific CONE with EU
reference scenario CCGT CONE as default

Table 23: Capacity change proposed by the EVA compared to the National Trends scenario [GW] — non-cumulative

Decision variable Technology 2026 2028 2030 2035 Affected study zones

Battery 0.37 0.37 0.57 1.83 GROO, ITCN
CZ00, DEOO, DKEL, DKW,
DSR 4.55 5.95 872 1195 FI0O, HROO, HUOO, NLOD,
SE03, SE04, SI00, SK0O
New entry AT00, CZ00, DEOO, DKEL,
Gas CCGT 0 1070 2264 6863 ITNL, MTOO, PLOO, SKOO,
TROO, UK0O
BEOO, FI00, SE03, SE04,
Gas OCGT 0 0 4.22 622 o
492 1702 3615 8863

BEOO, DE0OO, DKE1, HUOO,
NLOO

Gas OCGT 0 1.58 2.16 2.47 DEOO

1.91 5.85 6.86 10.75

Gas CCGT 191 4.27 4.70 8.28

Life Extension
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Decision variable Technology 2026 2028 2030 2035 Affected study zones

ALOO, BEOO, ES00, GROO,
Gas CCGT -23.68 -24.51 -22.88 -24.54 HROO, ITCA, ITCS, ITN1,
PT0O, ROOO, TROO

AT00, DEOO, HROO, LTOO,

Gas OCGT -0.63 -0.82 -0.72 v ROOO, SEO1

BGOO, DEQO, FI00, FROO,
Decommissioning [BCLA%L] -12.12 -19.14 -14.76 -6.16 HRO0O, NLOO, PL0O, ROOO,
TROO

BAOO, BGOO, CZ00, DEQO,
Lignite -21.58 -22.82 -16.87 -12.40 GROO, MEOO, PLOO, SI00,
TROO

. EEQO, FR0OO, GRO3, HROO,
Oil -2.99 -1.80 -1.71 0 SE03, TROO

-61.00  -69.09  -56.94  -43.10
5417 4622 1393 5628

Table 24: Capacity change proposed by EVA per study zone, PEMMDB technology, and decision variable [MW] — non-

cumulative
Study Zone TZEcIr\:ln“:Z ';y '\),Z‘;::';: 2026 2028 2030 2035
ALOO Gas CCGT Decommissioning 0 -100 -100 -120
ATOO Gas CCGT New Entry 0 0 0 1160
Gas OCGT Decommissioning -40 -40 -40 0
BAOO Lignite Decommissioning -1440 -980 -980 -980
Gas CCGT Life Extension 1700 1700 1700 1700
BEOO Gas CCGT Decommissioning 0 -300 0 0
Gas OCGT New Entry 0 0 0 1770
Hard Coal Decommissioning -90 -90 -90 -90
8600 Lignite Decommissioning -1770 -1610 -1120 -1120
DSR New Entry 0 0 0 550
Cz00 Gas CCGT New Entry 0 0 0 380
Lignite Decommissioning -1890 -2850 -330 0
DSR New Entry 310 820 820 820
Gas CCGT New Entry 0 0 610 18500
Gas CCGT Life Extension 0 1780 1780 2120
Gas OCGT Life Extension 0 1580 2160 2470
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PEMMBD
Study Zone

Gas OCGT
Hard Coal
Lignite
DSR

Gas CCGT
Gas CCGT
DSR

oil

Gas CCGT
DSR

Gas OCGT
Hard Coal
Hard Coal
oil
Battery
Gas CCGT
Lignite

oil

DSR

Gas CCGT
Gas OCGT
Hard Coal
oil

DSR

Gas CCGT
ITCA Gas CCGT
ITCN Battery
ITCS Gas CCGT
Gas CCGT
Gas CCGT
LTOO Gas OCGT
Lignite
MTOO Gas CCGT
DSR
NLOO Gas CCGT
Hard Coal
Gas CCGT
Hard Coal

ITN1

Lignite

Technology

Decision
Variable

Decommissioning
Decommissioning
Decommissioning
New Entry

New Entry

Life Extension
New Entry
Decommissioning
Decommissioning
New Entry

New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
Decommissioning
New Entry

Life Extension
Decommissioning
New Entry
Decommissioning
New Entry
Decommissioning
Decommissioning
Decommissioning
New Entry

New Entry

Life Extension
Decommissioning
New Entry
Decommissioning

Decommissioning

2026

-400
-510
5310

2028

-3910
-4140

-1820
370
-4850

-3430

-220

900
720
-3380
320
-5180
-2340

2030

-3850
-920
40
520

2035

100
520

70
190

-9710
2000
680

1260
-3030

110

60
780
-1820
570
-4850
190
-3430

240
3120
3610

3690
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Study Zone T';i':‘"n'ﬁ:) Zv 32?.:3.2 2026 2028 2030 2035

Gas CCGT Decommissioning -1770 -1770 -780 0
Gas CCGT Decommissioning 0 0 0 -1580

ROO00 Gas OCGT Decommissioning 0 -90 -90 0
Hard Coal Decommissioning -130 -130 -130 0

0T GasocGT  Decommissioning -100 -100 0 0
DSR New Entry 20 250 2960 2960

“ Gas OCGT New Entry 0 0 1020 1020
oil Decommissioning -90 -90 0 0

DSR New Entry 1070 1730 1730 1730

“ Gas OCGT New Entry 0 0 2520 2520
DSR New Entry 40 40 40 40

“ Lignite Decommissioning -300 0 0 0
m DSR New Entry 70 70 70 270
Gas CCGT New Entry 0 0 820 820

Gas CCGT New Entry 0 10380 17020 25420

Gas CCGT Decommissioning -2060 -1760 -540 0

TROO Hard Coal Decommissioning -1250 -6070 -6070 -6070
Lignite Decommissioning -7890 -10020 -10840 -10300

oil Decommissioning 0 -30 -30 0

Gas CCGT New Entry 0 0 0 17710

m Gas OCGT New Entry 0 0 0 230

3.3 EVA comparisons related to CONE analysis

The ERAA methodology prescribes the use of country-specific CONE data where available.
However, for CONE for gas-fired generation technologies, which can be considered as mature and
less prone to the cost variations, this approach may potentially lead to biases, particularly if the
CONE figures vary significantly between countries in a region with strong needs for and economic
value of investments. Significant geographic discrepancies in country-specific CONE are observed
for gas-fired generation technologies, particularly among neighbouring countries, which can result
in a biased distribution of investments.

Regarding the robustness of the data, some country-specific CONE data could be outdated or
affected by diverging definitions or interpretation, as highlighted in a recent security of EU electricity
supply 2024 by ACER™ (Section 2.1.2.3).

Moreover, country-specific CONE values may suffer from partial information, such as assumptions
about expansion potential, which can lead to an incomplete picture. For instance, the expansion

14

https://www.acer.europa.eu/sites/default/files/documents/Publications/Security_of_EU_electricity_supply
_2024.pdf
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cost for specific marginal units assessed may be used as a reference for unlimited capacity in the
country.

In the central reference scenario of ERAA 2024, ENTSO-E therefore uses a set of harmonized CONE
values for investments in gas-fired generation technologies to establish coherence across Europe.

All other investments (batteries, DSR) are kept country specific, because they may be typically
subject to national policies and incentives.

3.3.1 Comparing harmonized CONE (central reference scenario) against
country-specific CONE

The results in this section reveal a strong regional investment bias when using country-specific

CONE values for investments in gas-fired generation technologies. Some impact can also be
observed for the pan-European results.

In Figure 21, differences in EVA results can be observed due to the varying CONE values
(harmonised vs. country-specific) for investment in gas-fired generation technologies by target
year. The largest difference appears in TY 2035 with a 4290 MW difference in expansion capacity
and a 2300 MW difference in retirement on a European scale. This variation is driven by
discrepancies in CONE values between the two comparisons, leading to higher expansion and
increased retirements when specific CONE values are used.

Comparison Capacity expasion: Harmonized CONE vs Specific CONE
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Figure 21: Comparison of capacity expansion per TY in the central reference scenario (with harmonized CONE for gas
investments) and country-specific CONE values
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The figures below show that when country-specific CONE values for investments in gas-fired
generation technologies are used, strong a regional bias emerges between Belgium and Germany.
When applying country-specific CONE values, 6.6 GW of additional capacity would be expected in
Belgium in 2035, while in Germany it would decrease by 2.7 GW in the same year (c.f. Figure 25).
This would be mainly driven by the significantly differing investment cost assumptions, which
appear not reasonable for mature gas-fired generation technologies. Similar phenomena could be
observed in other areas.

Model @ Central reference scenario @ Couvntry specific CONE set
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Figure 22: EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE: 2026

ENTSO-E // European Resource Adequacy Assessment // 2024 Edition // Annex 3//72
ACER's approved and amended version (August 2025)



Model @ Central reference scenario @ Couvntry specific CONE set
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Figure 23: EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE: 2028
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Model @ Central reference scenario @ Country specific CONE set
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Figure 24 EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE: 2030
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Model @ Central reference scenario @ Country specific CONE set
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Figure 25: EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE: 2035

3.3.2 Comparing harmonized CONE (central reference scenario) against
country-specific CONE and the EU 2020 Reference Scenario default
investment cost

When using the EU 2020 Reference Scenario CONE values for CCGT investments for countries

without a specific CONE compared to the harmonized CONE approach, the most significant

difference in overall EVA result is observed for TY 2030, with a 3620 MW reduction in capacity
expansion and a 2370 MW increase in retirements (c.f. Figure 26). However, the more serious
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concern when applying the EU 2020 Reference Scenario CONE values is that these values are
considered outdated.

Comparison Capacity expasion: Harmonized CONE vs Country-specific
CONE + Reference Scenario CCGT
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Figure 26: Comparison of capacity expansion per TY in the central reference scenario (with harmonized CONE for gas
investments) and country-specific CONE values with EU 2020 Reference Scenario default investment cost
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Model @ Central reference scenario © Country specific CONE set with EU 2020
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Figure 27 EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE with EU 2020
Reference Scenario default investment cost: 2026
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Model @ Central reference scenario | Country zpecific CONE set with EU 2020
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Figure 28 EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE with EU 2020
Reference Scenario default investment cost: 2028
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Model @ Central reference scenario © Country specific CONE set with ETT 2020
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Figure 29 EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE with EU 2020
Reference Scenario default investment cost: 2030
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Model @ Central reference scenario © Country specific CONE set with EU 2020
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Figure 30: EVA comparison of harmonized CONE (central reference scenario) and country-specific CONE with EU 2020
Reference Scenario default investment cost: 2035
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4 Curtailment sharing
impact on adequacy results

The purpose of this section is to highlight the impact of the curtailment sharing feature on
adequacy results. The overview of the impact of curtailment sharing on average LOLE results is
provided in Table 25. For all target years of ERAA 2024, the curtailment sharing increases perceived
adequacy risks, nearly doubling adequacy results.

The curtailment sharing step is currently implemented as a sequential process following economic
dispatch and it remains an integral element of the overall optimisation structure. Therefore, pre-
curtailment sharing data do not constitute complete results of the economic dispatch simulations
yet might support the interpretation of ERAA 2024 outcomes.

Table 25 presents the interim adequacy metrics pre-curtailment sharing and post curtailment
sharing, respectively, for each study zone of ERAA 2024.

Table 25: LOLE interim results for each bidding zone for the ED module (before application / after application)

LOLE Interim results (before/after the application of curtailment sharing)'®

h/vear) rargetyear 2026 Target year 2028 Target year 2030 Target year 2035
ALOO 0/0 0/0 0/0 0/0
ATOO 0.07/2.28 0.49/2.49 0.07 /1.53 0.67 / 6.66
BAOO 0.04 /0.04 0/0 0/0 0/0
BEOO 0.73/4.68 0.76 / 7.89 0.06/3.76 2.00/9.36
BGOO 0.01/1.04 0/0.86 0/0.06 0/0
CHO00 0.01 /7 0.01 0.01/0.01 0/0 0/0
CZ00 3.56/8.4 15.69/19.86 9.49/10.91 3.36/7.42
DEOO 6.33/10.79 8.39/18.79 1.86/8.21 2.74/9.87
DKE1 5.52/10.64 12.00/ 20.96 5.29/13.34 6.65/12.25
DKW1 7.25/10.33 12.05/18.78 2.89/10.03 6.14/10.33
EEOO 2.16/2.95 14.19/17.53 3.76 / 6.58 4.08 / 8.59
ES00 3.55/4.03 3.96/4.83 0.06/0.28 0.08/0.54
FI00 0.03/0.32 0.43/3.94 3.91/6.51 4.56 /7.91
FROO 1.09/4.12 0.38/3.62 0.17/1.79 0.79 / 4.95
GROO 0.01/0.36 0.03/0.51 0.03/0.05 0/0.02
GRO3 0.52/1.86 0.11/1.24 0.04/0.1 0/0.03
HROO 0/0 0/0.04 0/0.01 0/0.26
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LOLE
((AEED)
HU0O0
IEQO

ITCA
ITCN
ITCS
ITNT
ITS1
ITSA
ITSI
LTOO
LUOO
LV0O
MEOO
MKO00
MTOO0
NLOO
NOM1
NON1
NOS1
NOS2
NOS3
PLOO
PTO0O
ROO00
RS00
SEO1
SE02
SEO03
SE04
SI00
SKO00
TROO
UKNI

Interim results (before/after the application of curtailment sharing)'®

Target year 2026
1.64/5.04
18.17/18.17
0/0
0.88/2.73
0.55/2.21
0.13/0.67
0.08/0.4
0.11/0.11
0.33/0.7
16.65/19.3
6.33/10.79
0/0.01
0/0
0.02/0.02
619.56 / 619.5
0.37/2.4
0/0.01
0/0
0.02/0.59
0/0
0/0
6.16/13.19
0.09/0.13
0/0.04
1.04/1.04
0/0
0/0
0.48/1.73
0.01/1.73
0/0.14
0.07/0.85
0.28/0.28
0.39/0.39

Target year 2028

0.61/3.89
0.38/0.65
0/0
0.54/1.22
0.31/1.14
0.01/0.21
0.01/0.07
0.01/0.03
0.07/0.42
6.13/11.19
8.39/18.79
0/0.04
0/0
0/0
122.06 / 122.06
0.18/7.79
0.06/0.46
0/0.03
0.21/2.09
0/0
0/0
7.84/18.25
0.06/0.12
0/0.03
0.14/0.14
0/0.02
0/0
1.38/6.22
0.23/5.88
0/0.18
0.07 /2.91
0/0
0.09/0.32

Target year 2030
0.66/1.6
0.21/0.47

0/0
0/0.2
0/0.19
0/0.07
0/0
0/0.06
0/0.03
5.70/ 8.89
1.86/8.21
0/0
0/0.01
0/0
26.26 / 26.25
0.06/5.44
0/0.91
0/0.03
0/1.73
0/0
0/0
5.07/9.19
0/0
0/0
0/0
0/1.3
0/0
1.03/7.42
0.85/5.64
0/0.13
0.81/2.54
0/0
0.02/0.2

Target year 2035

1.04/6.03
1.29/2.44
0/0
0/0.77
0/0.63
0/0.72
0/0
0/0.28
0/0
1.70/9.01
2.74/9.87
0.02/0.02
0/0
0/0
47.52 / 47.52
0.80/6.33
0/1.78
0/0.14
0/298
0/0.04
0/0.01
7.53/9.75
0/0
0/0.11
0/0
0.04/5.08
0/0
3.00/12.75
3.96/9.8
0/2.86
1.56 /4.33
72/72
0.26 /1.38
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