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1 ERAA 2022 Scenarios

1.1 Scenario description

The starting point for a probabilistic adequacy assessment such as the present one is the definition of the
study scenarios. The European Resource Adequacy Assessment (ERAA) scenarios build on theomost up

date expectations ofthelse ct ed t arget years, guided by policy f
ENTSOE carries out an extensive data collection exercise, during which Transmission System Operators
(TSOs) provide their views and estimations of the trajectories of demasdurce capacities and grid
elements. The input data gathered from TSOs, referred to as the National EsSreatmsos, constitute

ENTSOE ' s -EBrapean Market Modelling Database (PEMMDB). The data collection for the ERAA 2022
began in autumn 202AndENTSOGE provided guidance to TSOs on the assumptions for each scagario

well asthe data required to ensure a common understanding of all underlying assumptions, targeting a
consistent data set among all modelled zoQemlity checks and reviews werarded outcontinuously
throughout this process, with updatesngi nt egr at ed i nto the assessment u
main simulations in spring 202Bnpacs of the latest countrspecific updates that could not be accounted

for is discused— when relevant-in the Annex 4.

A panEuropean study naturally requires an extensive amount of inputwdath, isusually calculated by
respective TSOs, but also centrally by ENFEQandwhich isbased on national policies and trendata
collection assumptions can be found in the ERAA 2022 webHite National Estimates Scenasiof the

ERAA 2022 are mainly based on the National Energy and Climate Plans available at the time of the data
collection and, wherever paoBk, reflect the ambitions of th€it for 55 package (FF55). For more
information on the drivers of the National Estimates ades, please see the detailed TSO survey in the next
section.

The ERAA methodology defines tweentralReferenceScenarios:

1. Central Reference $enario Without Capacity Mechanism (CM): This scenario spans t2624-
2030time horizon. It is based on thdational Estimates Scenarand is updated through the
application of the Economic Viability Assessment (EVA). The scenario without CMaatitlunts
for CMs that already hold a CM contragtanted in any previous auction of any existing or approved
CM atthe time of the assessment.

2. Central Reference $enario With CM: This scenarias, in principle, based on the National
EstimateScenario and is updated through the application of the EVA considering countries with
approved CMghatmeet their reliabilitystandards.

ERAA 2022 does not include th€entral ReferenceScenario With CM , which, regrettablycould not be
incorporated ito the report due to increased computational complexity and important time constraints. ERAA
is still in the implementation phasend ENTSCE is committed in its continued efforts to deliver bG#ntral
ReferenceScenarios in future editions.

More details on the methodologged to implement the EVA and the adequacy assessment facdruthal
ReferenceScenarioxan be found iinnex 2.

‘___/
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1.2 TSO Survey on the scenario drivers

Eight scenario elements deserve an elaborate description of the different view of TSOs and their impact on
the ERAA 2022 namely:compliance with FF55, capacity projections, demand forecasts, interconnection
data, efficiency, the consideration ‘étecovery and Resilience Facilifyoutof-market measures available

to TSOsthelatest market reforms in each countand the evolutiof trajectories and potential impact on
adequacy. The sections below sumiari TS Os '’ views on the aforemention
can consulAppendix 1for detailed TSO feedback.

1.2.1 Compliance with Fit for 55 (FF55)

According to the TSO surve$8 out of the 24 TSOs submitted data forNaional Estimates Scenasithat

are considered to be either partially or fully <co
compliant’ dat a, t he dat awhihhaswnadt beendeviaweaat thertimd of thee wi t
data collection to consider the FF55 objectivdthough ®veralTSOsaffirm that their submitted data are

in line with FF55 no detailed assessmemas conductedA few TSOs submitted dataresumed to baon
FF55compliant this is becausebjectives at the national leviehdnot yetintegratel FF55purposest the

time of data collection

1.2.2 Capacity data drivers

1.2.2.1 Conventional generation data drivers

For most TSOgseither FF55 or NECP is the primary driver for the data related to conventional generation.
SomeMember State have updated the NECP based on more recent inputs coming from stakeholders and
market parties. Other drivers usually refer to TSBsst estimat input from the market participants,
national laws or the national TYNDP.

1.2.2.2 RES data drivers

Most TSOs have provided RES data that are primarily drivesitbgrNECP or the FF55. When FF55 is the
driver, it's mostly the NECP that is being updated to integrate FF55 objectives but which has not yet been
approved. For NECP, updates have been brought to the NECP babedadest market data and/or TSO

best estimass. Other drivers usually refer either to corrected NECP with investment plans or used data from
market parties directly.

1.2.3 Demand data drivers

The main drivers of demartthta reshaping are energy efficiency, electrification and an increase of the data
cente consumptionsTwelve TSOs have submitted data that are primarily driven by the NE@Pare
primarily drivenby FF55. In other cases, TSOs usually refer to national studies and national resources
adequacy assessmerRrior demandiguresare often updted toconsiderGDP increase

1.2.4 Interconnections

1.2.4.1 Fulfilment of the 70% cross-border capacity rule

Article 16 (8) of the Electricity Regulation sets a minimum threshold of 70% for-barsier capacity to be
available for market participants. This relates to b¢hTransferCapacities (NTG) and FlowBased (FB)
parameters. For regions witm &B approach already implemented, it builds on a minimum Remaining
Available Margin (minRAM) regirement.Compliance with the requirement is assessed by the NRA of each
Member State

‘__/
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The 70% requirement is currently not applicable between EU anddobordersor betweennonEU
borders (e.g. Albania, Bosnand Herzegovina, Serbiafor borders beteen EU members and n&t
members, the inclusion diird-country flows on the 709RAM depends on the existence of an agreement
between the Capacity Calculation Region and the third country that shall also cover othgsuopies the
costsharing of emedial actions. For the purpose of this exeytisel-country flows are included in the 70%
mMinRAM.

Regarding thé&B market coupling geographical aretiee 70%requirements integrated ito thecalculation
of the FB domainsensuring that all ELEU borders modelled with FB comply with70% minRAM (see
Annex 2 section 4) In contrast NTC valwes are collected from TSQshus, provision of compliant
assumptions depends on the borBer.more information on the border per border complian&e ppendk
8.

1.2.4.2 Primary drivers for interconnection data

The submission of interconnection dariven bya combination of the 70% requirements, FR$ational
Development Plans, or delays in projects of new capacity calculation methodologies. Most NTC values are
coordinated between neighlss. Note that the final value for each interconnector shall account for the
feedback of both relevant TSOs, whiatprrinciple should be coordinated.theabsence of an agreed value,

the most conservative viewagloptedor thestudy.

1.2.5 Efficiency

The large majority of TSO anticipate a reduction of emissions through an increase in efficiency by heating
technologiesMember State intending to reduce emissions through an increase in efficiency maisty do
based on regulation and subsidies to electrify heating by installing heat pumps. Other technologies sometimes
mentioned by TSOmcludedistrict heating system, inkation of houses and cogeneration.

Most TSOs mention that an improvement of building insulation is foreseen to increase energy efficiency.
Key drivers for improving building insulation are the policies defined by governments and subsidies set

to supprt insulation. Notably, Norway aritle Netherlands plan to update their law/building code to include
more stringent requirements.

Almost allMember State expecthe electrification of transpotb redue emissions. For most, EV adoption

is the key driveto electrify transport, often introducing subsidies for EV or deploying charging infrastructure
to remove the barriers. Soméember State focus on rail transpore(g. Greece, Spain) or by improving
public transportatione(g.Lithuania, Hungary).

Numeaous TSOs expedb redu@ emissions by reducing the temperature dependent &thdughmany
otherssee no such plans their respectivecounties Remaining TSOs mentioned a lack of information or
of specific targets related to this. This question is strongly linked to insulatidreatidgupgradsfor TSOs.

126 Consideration of O6Recovery annde Resilience Faci |
Few TSOs confirmed that their submission accounts for the Recovery and Resilience Facility.
1.2.7 Out-of-Market Measures

This chapter provides a systematic characterisation ebfeuarket measures as provided by TS@sg.
thosethatare characterisédut-of-market  hawe not been considered available for adequacy pujpbses
addition, a quantification of owdf-market measures that could address adequacy crises (e.g. a reduction of
demand through voltage reduction), without necessarily modelling &leof,tis also reported.

‘___/
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Most TSOghathave outof-market measures to deal with shortages use active power repeedesi{inantly

FCR and FRR) as outf-market measures. DSR awoltage reduction as well agategicreserves are also
mentioned regularlipy TSOs. Other oubf-market measures include market suspension and restoration rules
(Spain), emergency contracts with TSOs (Franaayl national safeguard regulation (Romania). Lastly,
Elering operates an emergency power plant in Estonia.

In general, frequency reserves (FCR, FRR) and voltage control are operational measasesialaie not
consideredor solvingadequacy issues in the future. Albania mentioned that the indicated FCR and FRR
capacity reserves contribute to the systentgadey. Capacity reserves in Germany are activated based on

DA and/or I D prices (3000 €/ MWh for DA and 9999. 9¢

TheCentral ReferencBcenarioWithout CMs stillaccounts for CMs that already hold a CM contrgcnted
in any previous auctioof any existing or approved CM at the time of the assessment. This includes strategic
reserves and is relevant fBoland andSwedenn Target Year 2025 ieRAA 2022

For a detailed table on cof-market measures per country or zones, pleassectfon 8.1.9
1.2.8 Market Reforms

Market reforms (Article 23(5)(e) and Article 20(3) of the Electricity Regulation) shall be considered in the
ERAA scenariosMost of theseaeforms are captured through the collected input d&&s provided their
feedback on whether their country was initiating (currently or in the future) national market reforms (e.g.
price cap rules, scarcity pricinghd how these were considered when providing the ERAA input data (see
Appendix 1). TSOs also commented on the market reform plans that have not been considered, providing
proper justificatiorfor their exclusion

Most Member State/ TSOs have no plan fpotential market reforrsomeMember State consider that this
question is not applicable to their contestg; Norway, Luxembourgthe Czech Republic, Sloveniafor
some TSOs, Article 20(3) of the Electricity Regulation does not applgreador othes, no market reforms
are deemed necessdrgcausaecent parEuropean resource adequacy assessments hayetrinticated
any adequacy issues (e.g. Slovakia).

Other Member State expect to carry out a number of market reforms in the coming yearsreastlla
assessing which measures would be ap@gedell ago what extent- andin what ways- their execution
will affect the market situation (e.g. Finland). Examples includging reforms and price caps.

Finally, someMember State report that market reforms wezgheralready included in the data collected
for the ERAA or will not significantly affect them (e.g. Italy, Spain).

1.2.8.1 Measures related to interconnection capacity

Slovakia will remove market barriers in the elyead andntraday timeframe by joining the 4M Market
Coupling (4M MC)Member Statg, interconnecting with the Européde Multi-Regional Coupling (MRC),
integrating wholesale markets, and increasing interconnection capacity with Hungayyottesypartwill
increase interconnection capacity.

1.2.8.2 Measures related to balancing energy and the procurement of balancing and
ancillary services

The Finnish TSO expects significant market reforms in upcoming years as a consequence -efidea EU
harmonised balancingarket, imbalance settlemeand requirements for the procurement of reactive power.
The latter reforms are driven by the Nordic Balancing Madefjramme and are relevant for the countries
of the Nordic regionMarket reforms in Italy willenable seHyeneration, energy storage and demaitt
measuresln Spain, demandide facilities and storage facilitiémve been able tparticipate in balancing

‘J

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 6



entso®@

services since January 2020 dejinparticipating in the redispatch market in 2022. The participation of
independent aggregators in the markets is also foreseen for 2022. Sweden will transitioantnatel 5
imbalance settlement period in 2024.

For a detailed table on the market reforms per country or zone, pléasection8.1.8at the end of this
document.

1.2.9 Drivers of evolution

ERAA 2022 focuses othreetarget years (T¥) for the adequacy assessmenherefore, a qualitative
undersanding of the key capacity and energix evolution drivers (policy ootherwisg for the coming
decadecanprovide valuabldnsight. Important drivers can be plans for coal prage RES deployment
targets, demandide response (DSR) deployment, bateploymentetc. Country energymix trajectories
are generally in line with national development plans, national stadidshational energy and climate plans
(NECP). Where NECPs are not yet available, TSO estimates were used.

2 Inelastic demand profiles

In the context of the ERAA 2022, inelastic demdad‘load J)s active power required by any end user
installation/appliance connected to the grid that may not be moved to another point in time by price incentives
such as DSR, but may be curtailed. For more details on demand, please refer to the demand methodology
(published on the ERAA 2022 downloads secti@igctric vehicles, heat pumps and household batteries are
considered partly inelastic and partly elastic in the ERAA 2082 inflexible parts are thus included in the
demand profiles.

High demand levels especially peak demand levelsisuallycoincide with moments afcarcity/adequacy
risk. Figurelillustrates the distribution dheyearly demand (YD{top left) and peak demandlues(bottom
left) of theERAA explicit region for eaclCY (35 dots) and TYIn addition, the pie chart on the right shows
the countries with thiargest YD averaged across CYs and TYs.

Thedemand profiles generated tbeTYs combine historical data fro2016-2019,and are forecasted based
on the climate years from 1982016 (c.f. demand methodology).

The figure shows a cleancrease of both YD and PD levels throughout the TYs in the ERAA explicit region

with a clear depndence on CYdAs shown in the bar plots, Germany (DE), France (FR)Tdmkiye (TR)
are amongst the countries with the highest average YD

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 7
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Figure 1: Yearly demand [TWh] and peak demand [GW]
3 Climate data

Climate data is a pivat dataset for any power system assessnBattausehie European power system is
highly interconnected- which meanghe situation in oneegioncaninfluence neighbouring regionsit is
necessary to hava comprehensive dataset describing possible operational conditions across d&urope
different hours of the year and in different areas. First, this dataseist be sufficiently granular,both
spatially (e.g. pantEuropean average temperature is not sldtédr all Bidding Zones individuallyand
temporally(e.g. annual average temperature is not suitable to represent different séagtim)more, the

———
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climate data as a wholaust represent eoherentset, ensuring that it represents reasonable sinatin
space (e.ghetemperaturgin neighbouringBidding Zones should be similar) and in time (e.g. temperature
does not change drasticafipm one hour to another). The PBRaropean Climate Database (PECD) was
developed to meet these requirementswaasl used in the ERAA 2@2ssessmeni.he PECD is based on
historical reanalysis datBgr which possible operational conditions are basepastweatherconditionsand
should be considered as a collection of weather variables or energy variablesfdamvwedather variables.

Figure2 shows theavailable yearhRES energyn the ERAA explicit regiorthatcan benjected ino the grid

for all CYsand TYs,provided there is sufficient demafieft side) The pie charts on the right show the
countries and technologies with the highest shaf@vailable RES energy averaged across CYs and TYs.
The available energy is calculated lzhea the installedcapacities of the reported technologasswell as
wind & solarload factorprofiles. Consequentlyfor a given TY, anincrease ininstalled capacityvould
increase the available energy proportionalliiiler keeping thdoad factorsunchangedBecausethee
technologies do not assume any energy storage, if specific lagmsnd is too low to absodyportion of

the available energy, ttavailable energwill be curtailed.

As suggested by the figure, the availaBIES energy is forecasted to increase figamtly under each CY
throughout the TYsThe figure also suggests a clear dependence on G&isnany (DE), the United
Kingdom UK) and Spain (ES) are forecasted to have the largest shares of averaged available RES energy,
while the technologgxpected to play the most significant role is onshore wind

1 Often referredo a s

1
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Figure 2: Yearly available RES energy [TWh]and distribution across countries and technologies

Similarly, Figure 3 shows the yearly energy content of water inflows in the ERAA explicit region (either
injected irto the grid or stored) for all CYs and TYs. The pie charts on the right show the countries and
technologies with the highest shaoé available RES energy averaged across CYs anddofgrary to wind

or solar technologiesnincrease irninstalledhydro turbiningcapacity wouldncrease the available energy
only if associated with a new wateatchmentThe load factor is defined as tivater inflow summed to the
difference in reservoir levels between the beginning and end of theoyeathe energy produced under
nominalturbiningassumptioaover the yearThe figure shows the hydro categmiun-of-river (RoR)and
pondagetraditional reservoir andpenpumped storageplant (OpenPSP).

As suggested by the figure, the yearly hydro inflow is forecasted to increase under each CY throughout the
TYs. The figure also suggests a clear dependencgYs. Norway (NO), Sweden (SE) ahdrkiye (TR)

are forecasted to have the largest shares of averaged yearly hydro inflow, while the technology expected to
play the most significant role is the traditional reservoirs.

—
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Figure 3: Yearly available hydro inflows [TWh] and distribution across countries and technologies
4 Resource capacities of National Estimates Scenario

As described in sectioh.1, the National EstimateScenario is the starting point for ti@ntralReference
ScenarioWithout CM on which the EVA is applied.he EVA modifies the resource capacities between
scenariowhile the rest of the assumptions under théidweal Estimate$cenario remain applicable.

In the context of the ERAA 2022, a market resource (also caketurce for simplicity) is a market
participating unit that may be scheduled to meet demand at any point inMariket resourceiclude
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technologiesthatinject power into the grids well agechnologieshatredue or shift the demand to be met,
such as DSR (onlypadreducing DSR is accounted for in ERAA 2022).

The table belovdetails the technology aggregations used in the figurdgsoection.

Table 1: Technology aggregations and classification used in installed capacity figures

Technologyaggregation Underlying technologies

Hydro RoR & Pondage, Traditional reservoir, Open PSP, Close
Other RES Geothermal, Marine, Small biomass, Waste

Solar PV, CSP

Wind Onshore wind, Offshore wind

Coal Hard coal, Lignite

Gas Conventional, OCGT, CCGT

Nuclear N.A.

Other nonRES Heavy oil, Light oil, Shale oil, Other

DSR; Explicit N.A.

Battery N.A.

4.1 Resource capacities for National Estimates Scenario

Figure4 shows the resource capacities (net generation capacity and BSREhnology aggregated for the
ERAA explicit region for each TYI¢ft par). The right side of the figure shows the countviith the highest
share of resource capacities averaged across all Ths.figure accoustfor capacities that are available in
the market for at least 1 day during each TY.

As suggested by the figure, total resource capacities indtgasghout the T%. The technologies with the
largest capaajtincreassare solar and wind. Germany (DE), France (FR), Italy (IT) and the United Kingdom

(UK) are forecasted to have the largest shares of averaged resource capheittetumn labellet2022—
SO valuesrefers to the installed capacities used in the Seasonal Outlook 2022 published by-ENTSO

‘____/
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Figure 4: Resource capacity [MW] anddistribution across countries

4.2 Storage capacities

Figure5 shows the storage capacities by technology for each TY aggregated on the ERAA explicit region
(left part). The right side of the figure shows the countries wighhighest shaseof storage capacities
averaged across all TYs. The figure accetmtt capacities that are available in the market for at least 1 day
during each TY

The vast majority of the total storage capacitytlie ERAA sxplicit scopeis composd of hydro
technologies and, more precisely, traditional reservoirs and open-R8Rseas closed PSPs, pondage and

batteries represewnnly a small proportion of the overall storage capadiiyrtkiye (TR), Norway (NO) and
Sweden (SE) are forecasted todidhe largest shares of averaged storage capacities.

———
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Figure 5: Storage capacity [TWh]and distribution across countries

4.3 Reserve requirements in all scenarios

SomeFCR and FRR contrackawve already been awarded, wiitbes will be awarded in future auctions
satisfyMember Stateeserve requirement8warded/known capacities are deducted fromrmistegenerating
capacities NGC9 of thermal generation unit®r from DSR units as reported by TSO§ he remaining
capacitymust be accounted fdyy withholding thermal capacitiefrom the wholesale marketndbr by
decreasin@vailablehydroturbining capacity §eeAnnex2).

Figure6 illustrates th&eFRRand FCRrequirement®f the entire systerfor all TYs as well as thamount of
the requiremerdccounted foby eachmethod Lastly, theblackdots indicate the amount afvardedeserve
andareconsequently not explicitly modelldxy either of the two methods

———
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TY Reserve Type

. FRR requirement
B Fcr requirement
B 'viodelled as derated capacity

M Frovided with Hydro
2027 M crovided with Thermal

2030

-50 0 -40 -30 -20 -10 0 10 20 30 40 50

Reserve Requirements [GW]

Figure 6: Reserverequirements [GW] for TY 2025 2027and 2030

As illustrated in the figure, FRR (larger portioahd FCR are either increasing oemaining steady
throughout the TYs. The same can be observed for the reserves provided by thermal (larger portion) and
hydro. The figure also indicated that the awardezhciy is higher for latefYs.

———
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4.4 Planned maintenance
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Figure 7: Pan-EU thermal capacity maintenanceratio

4.5 Forced outage rates

As described iinnex 2,ERAA 2022 models forced outagesly for thermal assets (also calladplanned
outages) RES generation profiles are considered to already account for auBagesture,outagesare
random and can take units out of the market at any momerillustrated inTable 2, the ratiosare very
specific to the fuel typesand their distribution remainguite similar across the TYSGas and nuclear
technologies show the lowest ratios on average, with a ratio around 5%. Coal technologigstiyrenslie
subject to forced outages on averagith a ratio around 7%. Other n&RES are the technologies with the
highest forced outage ratica,around 11%.

———
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Table 2: 10" and 90" percentiles and average oforced outage ratios (%) per TY andgenerationtechnology aggregation
type

Coal \ Gas Nuclear Other non-RES

10" 90" Avg 10" 90" Avg 10" 90" Avg 10" 90" Avg
2025 | 21]10|77) 5 | 8 | 58| 2 53|46 75| 12 112

2027 21,10 74| 5 8 58 2 5348 75 12 112
2030 14| 10| 7 5 8 |57 2 53|48 75 12 113

5 Network inputs

5.1 Net import/export capacities
NTC values represent thieeoreticamaximumcommerciaflows between twdMember Statgin one of the
two directions andinderspecificconditions Figure 8 illustrates theaveragemport andexportNTCs per
countryand TYin the ERAAexplicit region

As suggested by the figure, the maximuet import and export capacities increasemost countries
throughout the TYs. The countries with the highest impondexport NTC capacities ages follows.

———
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Figure 8: Maximum net import and export capacity [GW] by country for eachTY
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5.2 Exchanges with implicit regions

As described in section 1 of tlksxecutiveReport, the regions modelled implicitly are accounted for thanks
to fixed exchanges with countries within the ERAA explicit regieigure9 illustrates the aforementied
hourly exchanges per borddtollowing the RussidJkraine conflict all exchanges with RussieRU -
including Kaliningrad) arset to zerdor all concerned neighbourirgpuntries of the ERAAnodelled area
Sicily (ITSI) and Tunisia (TNOO) are expecténl exchange energy following the commissioning of an
interconnector.

MNon-explicit

Country country
£500 MAOD I | : I
L J 1 1
1 I : | 1
r g T L]
FIDQ RUQDO |
|
|
TS TNOO |
|
L I L ]
T 1
LTOO BY0Q |
|
RUKG |
|
LYQ0 RUOD
NONL RUQDO

-200 -E00 A00 200

200 200
=l A}

200 400 &00 800
Exchange (MW, =0 for import)

Figure 9: Fixed exchanges between implicitly modelled countries and the ERAA explicit region
6 Economic assumptions

6.1 Fuel and CO: prices

Fuel andCQ; prices have become key inpuise to the market developments in 20P@ble3 summarise
the price assumptions used in the ERAA202

9 Natural gas: current prices are considecele at gpeak, so they are expected to decrastseplyat
first, and thermore gradually.

1 Nuclear, lignite, light oil and heavy oil prices are stable across tlse TY
1 Hard coal anghaleoil prices are (slightly) rising across the TYs

—

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 19



entso®@

Table 3: Fuel cost [0/ net GJ] per TY
Fuel Type | 2024 | 2025 | 2026 | 2027 | 2028| 2029 | 2030
Nuclear 0.47 IRARL
' 2022
i TYNDP
Lignite 143.1 2022

Hard coal 299 299 3.00 3.01 3.02 3.03 3.05 RePowered
Natural gas | 14.28| 12.95 12.80 12.65| 12.50 12.35| 12.20 RePowerEU

Light oil 19.25 RePowerEU
Heavy oll 15.79 RePowerEU
Shaleoll 156 156 162 168 174 180 186 J1D°

TheCQO; prices are calculated by interpolatingtween thaverage of the lagbur months of 202 (84 €/ t o n)
andthe 2030 price of th&Vorld EconomicOutlook (WEO)under the scenariaf ‘advanced economies with
net zero pleddeTheCO;pr i ces assume a steady price increase o0

Table 4: CO2 price w e K {p& Y8

90.50 93.75 97.00 100.25 103.50 106.75 110.00 WEO 2021
6.2 Technologies and capacities subject to the EVA

As described in Annex 2, t he EVA’ s -ewohomieatlytviablee i s t
capacity from the system, add additional economically viable capacities to the systeadd sufficient

additional capacity to achieve the reliability standards (in @leatral ReferencecgnarioWith CM). As

presentedn Annex 2 (sectiori0.1.9, the technologies and capacities considered eligible for retirement by

the model are limited to thermlaardcoal and lignite, natural gas, aradl. The capacity of nuclear and RES

is based on th#lational Estimates Scenanmwovided by individual TSOs (se®nnex 2 section 3) on the

basis of specifiMember Statgolicies. For this reason, nuclear and RES capacitpatrsubject to EVA.

Other consideratianin EVA are (i) (de-)mothballing of unviable capacity, as an alternative to permanent
retirement (ii) consideration of heat and steam revenue stream for CHP (iiijitfe time extension and (iv)

battery storage expansion.

Figure1Oillustrates the installed capacity subject to the EVA as well as the capacity excluded from it. As
describedn Annex 2(section 10.1.4)the units with a CM contract in place are sobject to the EVAnor

arethe units subject to a mugin commitment or the policy units. Overail, 2025,130 GW of gasfired

units (60% of the total gas capacity) are assesseéngithe EVA, 40 GW of coal units40% of the total coal
capacity),7 GW of other noRRESunits (70% of the total oil capacitygnd2 GW of biefuel-powered units

(30% of the total biduel-powered capacilywhereasiucleatis notsubject to the EVATheshare of capacity
subject to EVA remains stabileroughouthe full horizon.

2 Scenario Building Guidelinesittps://2022.entseyndp-scenarios.eu/wp
content/uploads/2022/04/TYNDP_2022_Scenario_Building_Guidelines_Version_April_2022.pdf

3 RepowerEUwas only consulted fduel pricesin ERAA 2022.

These prices are based on the valuthefeiro in 2015 thus a 5% inflation rate is applied to convert the valu¢hef
euro to the year 2020 in line with the VO&M values in sectoh 5

‘J
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Figure 10: Share of thermal @pacity subject to EVA.

6.3 Cost of new entry

According to Regulation (EU) 2019/943, having a reliability standard (RS) in place is a necessary condition
for implemening capacity mechanisms in any givetember StateThis reliability standard shall be based

on the value of lost load (VoLL), cost obw entry (CONE) and the reliability standard methodology
proposed by ENTS®& and approved by ACER October 2020.

For the EVA simulation, available national data prepared by regulators was used, while an estimated average
value was used for countries fohich data hasotyetbeen calculated/published
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6.4 Techno-economic assumptions

This section describes the techemonomic values used in EVA. Whit®untry:specificassumptions are

used for the commissioning of new units when available, common assumptions are used for the rest of the
possible resource capacity outcomes (referred tdexdsion variableé3. For more details on the possible
outcomes per technologrefer toAnnex 2 section 11.4.

6.4.1 Economic commissioning candidates

The CAPEX, FOM, economic life and WACC values used in the ERAA 2022 are taken from the
aforementioned1S CONE studieswhen such values were unavailgldefault values werealculated and
applied by ENTSEE.

For most studiesthe values were given for a specific forecasted year aardhen assumed to be
representative for the entire horizon. The charts below illustrate the CAPEX, FOM, economic life and WACC
changsfrom TY 2024 to TY 2030(The values for the rest of the target and-tayget years are not shoyn

Battery candidatesre defined by the ratiaf energy capacity over output power passed as BBek ratio,
representing the time to completely discharge a fully charged battery at max power. The ratio of 2 is not
labelled in the chartand is considered ahe default value Only thedefault value and thiaformation
provided in the available CONE study arewshn.
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Figure 11 Default values and CONE values for CAPEX

‘____/

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 22



entso@®

140
120
= 100
=
=<
T 80
i
— 60 .
=
Q 40 E—=
E/P=4 o0
o0 E—0
20 =2 E =0 gl ~ o
EIP=4 —a — =—s
0 B =18, FEEL
2024203020242030202420302024203020242030202420302024;03012024203020242030
Default = BEOO Cz00 EE00 FI00 GRO00O ITOO SE00 SI00
ef—Baitery ==@==CCGT =@=0CGT
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Figure 13: Default values and CONE values for economic life
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Figure 14: Default values and CONE values for WACC

The hurdle premiunvaluesusedto compute the hurdle rategether with the WAC{shown inTable5)
differ only by technology(seeAnnex 2 section 0.1.13).

Table 5: Default values for the hurdle premium[%]

Battery CCGT OCGT
8.5 6.5 8.5

6.4.2 Economic decommissioning candidates

A resource unit is considered not viable when its net revenues are lower than itsperation and
maintenance (FOM) costwhich are independenft he unit’'s wusage. The net re
events and are subject to rigkatare consideretly the hurdle rate.

Table 2 lists the techreconomic parameters specifically used to assess the viability of existing and planned
thermal units. The source of the FOM cost is given in the table. WACC values come from CONE for gas

powered technologies dareassumed to be the same for the other technologies. The value used for hurdle
premium comes frorthe Elia study®

‘_____/
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Table 6: Economic parameters for thermal economic units in the EVA

V\{Q(]:C Hurdle Premium [%)] Source of theFxed Cost Value

Resource Unit Category Cha 024

Hard Coal 25¢40 6 15 EU reference ;(c):igario 2042BSSET
Lignite 32¢46 6 1.5 EU reference scenario 2020/ASSET 2
CCGT 19 6.8 1.5 Average of CONE

OCGT 20 6 15 Average of CONE

Light Oil 21 6.8 1.5 EU reference scenario 2020/ASSET 2
Heavy Oil 21 6.8 15 EU reference scenario 2020/ASSET 2
Oil Shale 21 6.8 1.5 EU reference scenario 2020/ASSET 2

6.4.3 Lifetime extension of thermal units

Units approachingheir decommissioning date can be refurbished to remain operational for an extended
period of time this requires additional investment. The ERAA 2022 assumes a single CAPEMpdife
extension duratigrhurdle premium and WACC value for each technology across all TYs.

The values were extrapolated from the Elia adequacy and flexibility®sthdyEU Reference Scendrand
the ASSET study

Table 7: Economic parameters for lifdime extension in the EVA

Resource Unit Category CAPEX Life Hurdle WACC  Sources
[EUR/KW] Extension Premium [%6]
[years] (%]

CCGT 100 Elig
OCGT 80 Elia
Lignite 275 15 4 10.8 Extrapolation
Hard Coal 241 Extrapolation
(0]] 187 Extrapolation

The modelling specificity of the lifane extension is that it can only be triggered the year following the
decommissioningearof the unitas provided by the TSO%$he chart below shows how much capacity can
be extended each specific year.

4 https://energy.ec.europa.eu/dated-analysis/energynodelling/eudreferencescenarie2020_en

5 https://asseec.eu/home/advancesystemstudies/clusteB/technologypathwaysin-decarbonisatioscenarios/
¢ https://www.elia.be/media/project/elia/shared/documents/gjiaup/publications/studiesnd
reports/20210701_adequaftgxibility -study-2021_env2.pdf

‘_/
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Figure 15: Capacity subject to lifetime extension decision

6.4.4 Mothballing of thermal units

Thermal units can be mothballed forief or extended periods of tim@p to several yeardjefore being
decommissioned. The co$twolvedarise from the preparationgededo put the uit out of operation for a

long period of time as well as the preparations needed to put the unit back to operation (e.g. water, grid, new
staff). The costof demothballing is significantly higher than for mothballingor the duration of
mothballing, fixel costs are significantly reduced. These decisions are impacted by risks that are considered
through the hurdle rat&he values are extrapolated from the TenMehitoring Leveringszekerheid 2021

study following the same approach #mat usedor the lifetime extension. Amongst the different typé
mothballing introduced in the studydefined mainly by theluration ofmothballing— the Dry modus has

been used. Under this assumption, doeation ofmothballing is assumed tbe at least one year. Any
mothballing situation that would last less thayearis not considered, the capacity change being assessed
on a yearlylevel of granularity. The ERAA 2022 assuméie followingvalues for each technologgcross

all TYs.

Table 8: Economic parameters for (de)mothballing in the EVA

Resource Mothballing De Fixed cost Hurdle WACC Source
Unit CAPEX mothballing [EUR/KW/y] premium [%)]
Category [EUR/KW] CAPEX [%0]
[EUR/KW]

CCGT 2.50 18.75 0.60 15 8.3¢ TenneT

9.3
OCGT 2.30 17.26 0.55 25 8.3 Extrapolation
Lignite 6.87 51.55 1.6 1.5 8.3 Extrapolation
Hard 6.01 45.10 1.4 15 8.3 Extrapolation
Coal
Oil 4.69 35.15 1.1 15 8.3 Extrapolation

The capaciesthatare evaluated for (dpnothballing(besides being subject to EVA for decommissiohing
are~50 GW gas and ~1 GW coal.

" https:/ftennetrupal.s3.etcentratl.amazonaws.com/default/2622
07/TenneT_Rapport_Monitoring_Leveringszekerheid_2021.pdf

‘_/
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6.4.5 Short-run marginal cost of thermal units

The ShorRun Marginal Cost (SRMC) is the cost for a unit to generate electricity cdbiss derived from
three main components:

9 Variable Operation and Maintenance (VOM) cost;
1 CO;price;and
1 Fuel prices.

These costs are then linked to the operation of the unit with the efficiency and:teen{S€lon factor of the
unit. The SRMC is then described as presented in the equation below:

# Al EOZBEROHE® * o' T- 7TE
AEEEAEAT AU

AOBOERRAR * o' T- TE

AEEEAEAT AU

32-#6/ -%5R TE # D OERARRO# /

The VOM, unit efficieng andCO, emission factor values below are applicable for all units. The VOM is the
operation cost of unifexcluding the fuel cos O, emission cost and fixed coktIhe assumptions used in
ERAA 2022 come from the EU Reference scerfaiul the ASSET repottThe values are reported in the

table below.
Table 9: VOM [EUR/MWh]

Generation Unit Category 2024 2030
CCGT 1.96-2.31 1.9-2.31
OCGT 2.8 2.8
Lignite 2.76-3 2.76-3
Hard Coal 2.4-3.59 2.4-3.51
Oil 2.76 2.8
Nuclear 6.8 7.4

The efficiency of the generators drives the impacC@t and fuel cost. The values used for ERAA are
computed internally in ENTS@. The table summang the values is shown below.

Table 10: Efficiency [%]

| Generation Unit Category ~ Efficiency |
CCGT 40¢60
OCGT 35¢42
Lignite 35¢46
Hard Coal 35¢46
Oil 29¢40
Nuclear 33

The CO, emission factor represents the rateC@h emission when the fuel is burnt to power the unit. The
values used for ERAA are computed internally in ENTESOrhe table summaing the values is shown
below.

‘___/
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Table 11: CO2 emission factor [COkg/GJ]

Generation UnitCategory CQ emission
factor
Gas (OCGT & CCGT) 57
Lignitew 101
Hard Coal 94
oil 78100
Nuclear 0

The figure below shows the SRMC of the technologies used in the #lidgugh das technologies are
heavily penalised by high gas prices in daglier yearsthey become more competitive in the later years
thanks to gas price decreasssvell asCO, and hard coal. For each fuel and technology shown in the figure,
only the cheapest (plain line) and shexpensive dasheptypes of unitsareshown. Themarginal price of

the othertechnologies wilfall between thse two lines.

The marginal price of the CHP units is lowsgcausehe additional heat and steam revenoesst be
considered in the calculatioBecausehe spread ofthese additional revenues is wide, this chart does not
show the marginal price of CHP units.
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Figure 16: Marginal cost of thermal units
6.5 Explicit DSR commissioning potential

A stepwise approach is used to determine the additional DSR potential beyoasktingptions of the
National EstimateScenariodepending on available country data, in the following order:
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1 A published VOLL/CONE study conducted according to the ACER medbigy? thatincludes
DSR as a reference technology with additional potential;

1 Anothernational study of DSR potential provided by TSOs or ACE#&td

1 A centralised bottom-up methodologydescribed in Annex 2.

Table12 shows which approach is used per courdsywell aghe net additional DSR potentidlatcan be

invested in by the EVA for selected target years above what is consideredlatithreal Estimates Scenario

Note that these are total ronmulative potentials covering the full horizon until 2¢8@.capacity invested

in 2025 reduces the potailtfor 2030. Forthe countrieof AL, BA, CH, ME, MK, NO, RS, TR, UAand

UK, no additional DSR investments are considesritherbecausea he centrali sed appro
applied due to insufficient data, because¢he estimated potential was lowaah the assumed capacity by

TSOs in theNational Estimates Scenaridote that retirement of DSR capacity is not considetesl is due

tothe assumption that investmeirteendedo make processes more flexible and resp@io market prices

would not e decommissioned.

Table 12: Net additional explicit DSR potential assumed per target year per zone

Approach Net additional DSR potential
(non-cumulative) [GW]

2025 2027 2030
ATO00 Centralised approach 0.92 0.92 0.92
BEOO National VOLL/CONE study 0.50 0.50 0.50
BGOO Centralised approach 0.70 0.70 0.70
CY00 Centralised approach 0.11 0.11 0.11
CZz00 National VOLL/CONE study 0.07 0.07 0.07
DEOO National VOLL/CONE study 0 0.31 0.83
DKE1 Centralised approach 0.29 0.29 0.29
DKW1 Centralised approach 0.50 0.50 0.50
EEQ0 Centralised approach 0.20 0.20 0.20
ES00 Other national study 2.60 2.60 2.60
FI00 National VOLL/CONE study 0.12 0.12 0.12
FROO Other national study 0 0 0
GRO00 National VOLL/CONE study 1.25 1.48 1.78
HROO Centralised approach 0.32 0.32 0.32
HUO00 Other national study 0.06 0.06 0.06
IEOO Other national study 0 0 0
ITOO National VOLL/CONE study 0 0 0
LTOO Centralised approach 0.27 0.27 0.27
LU0O National VOLL/CONE study 0 0 0
LVOO Centralised approach 0.19 0.19 0.19
MTOO0 Other national study 0 0 0
NLOO Other national study 2.93 2.93 3.12
PLOO Other national study 0 0 0
PTOO Centralised approach 1.32 1.32 1.32
RO00 Centralised approach 1.23 1.23 1.23

8 ACER Decisionof 2 October 2020 on the Methodology for calculating the value of lost load, the cost of new entry,
and the reliability standard in accordance with Article 23(6) of ReguléEtl) 2019/943 on the internal market for
electricity.
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Approach Net additional DSR potential
(non-cumulative) [GW]
2025 2027 2030
SE00 NationalVOLL/CONE study 5.54 5.54 5.54
SI100 National VOLL/CONE study 0.09 0.09 0.09
SKO00 Centralised approach 0.74 0.74 0.74

6.6 Wholesale market price cap

In ERAA 202, thewholesale market price cdpe.the highesbid/offer thatmarket players casubmi) is
asinglevalueused across atiddingzonedor each TY The maximum price cgjpeferred also asnaximum
technical bidding limit) for the wholesaleSingle Day-Ahead Coupling (SDACmarketis setto 4,000
€ / M\tthe time of writing as the relevant threshold was recently reached in one biddingFadlosving
the approach proposed in Annex 2, the price cap evoidier all the target yeats be considered in EVA
and adequacy simulations are estimated.

Table13 shows the price cap evolution used in ERAA 2022.

Table 13: Price capw € kK a ek BY

\\

~ 5000 5000 6000 6,000 7,000 8000 8,000

7 Additional assumptions

7.1 Electrolyser data

Hydrogen production efficiency was adopted on the basis of data provided by the TSO and ranged between
68-80% Tablel4 presents hydrogen price per target yassumptionsThe approach used to compute these
pricesis described in Annex Zgction 7).

Table 14: Hydr ogen pertargeeysar [ 4/ GJ] p

| 2024 | 2025 | 2027 | 2030

3017 3047 2979 2921

9 https://eepublicdownloads.entsoe.eu/clean
documents/Network%20codes%20documents/NC%20CACM/SDAC%202022/SDAC_Comm._Note  HMMP_
4000_clean.pdf

‘___—/
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8 Appendix 1: TSO survey on scenario assumptions

8.1 Complete TSO feedback
8.1.1 Compliance with Fit for 55
The questioraimedto understanthe extert to whichthe data delivered are compliant witih fér 55 (FF55) and the rationale behind the scenarios.

According to theTSO survey responsed8 out of the 24 TSOs submitted data for Wegional Estimates Scenasithat are considered to be either
partially or fully compliant with FF55. For rdedsate inTirg @ith the REECBvhichk u b mi t t e d
has not been reviewed at the time of the data collection to consider the FF55 objalthivegh €veral TSOaffirm that their submitted data are in

line with FF55 no detailed assessmems conductedA few TSOs sbmitted datgpresumed to beon-FF55compliant this is becausebjectives at

the national levehadnotyetintegratel FF55 purposeat the time of data collection

Was data you
Country zggr;gfri;ﬁ;risﬁtp\h Please furtherexplain the level of compliance with FF55
FF55?
AL Not relevant to my Albania is not an EU member. However, data provided of future generation consists of almost only renewable
country sources with zero emissions.
AT Yes Data for ERAA 2022 are agreed between the TSO and the Ministry. However, the Ministry is currergtingvalu
whether these values need to be updated.
BA Not relevant to my Not an EU member.
country
BE Partially compliant Some elements of the data submitted use the EU Fit for 55 MIX scenario from EC impact assessment as guif
explain The submitted data still does not represent the official BE national targets regarding Fit for 55 as these are nd
known at the time of the d@ collection.
CYy Yes RES penetration as per relevant Ministry of Energy Directions and plans.
Ccz Not relevant to my Even though CEPS tries to provide as muctowgate data as possible for the ERAA 2022 data collection, the fa
country that the legslative proposal Fit for 55 was introduced in July 2021 did not provide with sufficient time to adapt
ERAA 2022 data collection. All the essential national studies and surveys had already been completed or are
process of preparation beyond themt of changing their scope.
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Country

Was data you
submitted for ERAA
2022 compliant with
FF55?

Please furtherexplain the level of compliance with FF55

DE Yes The delivered scenario for 2030 reflects the key facts of the coalition treaty of the new German government. ]
German Ministry assured that this update is compliant with Fit for 55. The key facts are a coal phafsthneu
market until 2030 and a substantial increase of renewables.

DK Partially compliant Energinet has been in contact with the Danish Energy Agency, our regulator, who provides us with the scena

explain is reported as the National Trends seeio for Denmark (Project Assumptions 2021). Generally, Project Assumy
2021 do not take into account the proposals included in the Fit for 55 packages. The package was presented
European Commission in July 2021, when the work on the Projeatrjsions 2021 was at an advanced stage. A
present, it is not possible to assess whether the Project Assumptions 2021 are compliant with all the suggest
measures in the packagand Energinet is not able toonfirm thecompliance withAt for 55.
EE Yes Estonian power production will follow decarbisation plans and will significantly cut dowam emissions.
ES Partially compliant In overall, the ERAA 2022 data has been based on the Spanish NECP. This NECP was more ambitiqgasthan
explain European targets, and it already meets the Fit for 55 objectivesceptfor the efficiency targetbut it is foreseen
that the next NECP will be in line with the corresponding Fit for 55 targets.

FI Yes In general, Fingrid data are compliant with Fit for 55, as the data submitted refer to an ambitious scenario on
electrification, fossil fuel decommissing and RES development. However, this data submission is according t
policy decisions announced at the time of the data collection.

FR Partially compliant Load + P2G: RTE used the trajectBigctrification€irom RTE studies. Thises@rio isin theory, compliant with Fit

explain for 55, but has not actually been decided by the NECP.

GR Partially compliant The submitted data is compliant with Fit for,3fut it is preliminary. In specific, it is based on thetfssenarios

explain in question examined by the Ministry of Environment and Energy.
below
HR Partially compliant This still has to be investigated by the TG response yet.
explain
HU Partially compliant Data provided is based on the National TésarNetwork Development Plan process. TSO and DSOs make thei

explain

assumptions on capacity and demand evolution based on NECP, National Energy Strategy, recent regulation
ongoing and planned state aids and investment plans. As highly ambitious PV developmeuaing an Hungary,
we consider this as a factor helping to achieve Fit for 55 targets.
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Was data you
submitted for ERAA

Country 2022 compliant with Please furtherexplain the level of compliance with FF55
FF55?
IE Partially compliant EirGrid data are partially compliant with Fit for 55. For ERAA 2022, EirGrid has used the ambitious targets ths
explain part of the govenment's Climate Action Plan (CAP) 2@1#hich amounts to 70% RESby 2030. This is improved
to 80% RES in the latest CAP 2021, which is aligned with 'Fit for 55'. This will form the basis of EirGrid's next
submission for ENTSBstudies.
IT Partially compliant- Exact targets have not yet been defined at national level, nor is there an updated NECP available. The 2030
explain installed capacity roughly corresponds to a 65% share of renewables in electricity consumption, which is am
condition for reaching théFit-for-55(goals. All data are subject to significant changes: new TSO scenarios will
released by end of July 2022. New grid development plan to be released in 2023.

LT No Litgrid has not yet carried out compilationganning a significantly faster development of RES than provided in
NECP. Planned electrification of transparilway electrification project has already been initiated, development
electric vehicle infrastructure, support schemes for the purehafselectric vehicle€EVs)

LU Partially compliant RES generation adapted to comply with Fit for 55 targets.

explain

LV Yes The generation source development is according to National Energy and Climate Plan as well as driven by E
for Fit for 55.

MK Not relevant to my Not an EU member.

country

MT No Data provided for ERAA 2022 is based primarily on the NECP and a national electricity supply study carried (
2020/21 (NationalResourceAdequacyAssessment).

NL Yes Analysis on rduction of CQemissions of the energy system has been carried out. To be compliant with Fit for
clear corresponding detailed data is required, which also must be approved and validated\dgrtieer Statan
order to be available to the TSO to be able to submit. Most recent data from national plans have been used.

NO Not relevant to my Not relevant for Norway, but the data (scenario) are compliant to national goals, as well as Fit for 55.

country
PL No There is no final regulation referred to Fit for 55.
PT No Data submitted is based on the Portuguese NECP and on the most MNatemtal AdequacyAssessmenReport. No

further information regarding national Fit for 55 plan is available.
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Was data you

Country zggr;it()eri;ﬁ;risﬁtp\h Please furtherexplain the level of compliance with FF55
FF55?

RO Partially conpliant - The submitted data are in line with the current RES targets established in the Romanian NECP. However, the
explain be increased in response to Fit for 55, but no specific data are available yet.

RS Not relevant to my Not an EU memdr.
country

SE Partially compliant The submitted data fulfil the Swedish climate ambitions of net zero emissions by 2045. This ambition should
explain aligned withFt for 55 but has not been explicitly anadd yet.

Sl No Data provided for ERAA 2022 primarily based on the NECP and on the study provided for ELES by an indeg

institute, which considered projections and NECP in their study.
SK No The data provide@re not compliant with Fifor 55
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Thisset of questionaimedto understand the drivers behind the data TSOs provided on conventional generation capacity and RES capacity.

8.1.2 Capacity data drivers

8.1.2.1 Conventional generation data drivers:

When'other sourceis mentionediftu sual | vy

8.1.2.2 RES data drivers:

TSOs mentioning 'other’ either corrected NECP with investment plans or used data from market parties directly.

refers to

the TSO' s

best

entso®@

For most TSOgseither FF55 or NECP is the primary driver for the data related to conventional generatiorV8wminer Stats have updated the
NECP based on more recent inputs coming from stakeholders and market parties.

estimates, input

Most TSOs have provided data thaeprimarily drivenby either NECP or the FF55. When Fit for iS%nentionedit mostoften meanshe NECP that
is being updated to integrate Fit for 55 objectivestbathas not yet been approved. When NECP is mentioned, updates have been brought to the
NECP based on latest market data and/or TSOdstishate scenas.

from

: What were the What were the
What is : . : :
primary drivers for : primary drivers for .
your . Explain . Explain
country? conventional RES)eneration
i generation data? data?
AL Other (please NECP was not finstd by the time of Other (please NationalTransmission Network Development Play
specify) ERAA data collection. Primary drivers { specify) and other relevant strategic documents.
strategy documents ando some
extent, theAlbanian Gas Mastdéfan.
AT Other (please In 203Q Austria will probably still NECP The stated installed capacities for renewables arg

specify)

depend on gas power to ensure the
security of supply (for transmission
adequacy issues in Austria and
neighbairing Member State).

coordinated with the national energy amimate
plans 2030 where the Austrian power supply is

projected to be climateneutral.
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: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?
BA Other (please NECP is notet finalised, so data from | Other (please NECP is not yet firskéd. Some predictions and daf
specify) Indicative Generation Development Plg specify) from the Indicative Generation Development Plan
20212032 were used. It is expected were used.
that some old thermal ung in TPP Tuzlz
and TPP Kakanj would be put out of
operation if the new unit in TPP Tuzla
were tobe built.
BE Other (please Official ruclear closure announcementsg Fit for 55 Data submitted use the EREit for 55 MIX scenarig
specify) and CM auctions. from the EC impact assessment as guidance
regarding RES. 4, the recent announcements
regarding offshore wind for Belgium by 20&(@
considered.
CY Fit for 55 Until international interconnections are| Fit for 55 Based on Ministry of Energy RES pléaigng into
constructed conventional generation is account the security of supply.
needed forsecurity ofsupplybecause
the electricity systenof Cypruss
isolated.
Cz Other (please Submitted data respect strategies and | Other (please In relation torenewable energy, the study

specify)

plans of electricity producers partially
reflecting switching from coal to ga
heat production. To obtaithe most
recent data related to conventional
generation, CEPS conducted an annug
data surveythat included generation
sources above the net installed capaci
of 10 MWe (incl.).

specify)

concerning their evolution in the miterm horizon
was conductedtaking into account the potential
impact ofthe Modernisation Fund and other
financial supportools that could increase the
installed capacity of RES. Furthermgothis study
alsoaccountdor the fact thatthe opt-out enabing
solar farms to use agricultural land will not be
extended further The study is compliant with NEC
and reflects other nationads well a£U regulations
and policies.
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: What were the What were the
What is . . : .
primary drivers for , primary drivers for .
your . Explain . Explain
country? conventional RES)eneration
) generation data? data?
DE Other (please Nationallaw (e.g. nuclear phasaut), Other (please Data submitted are the result of interpolation
specify) coalition treaty (coal phaseut until specify) between national stug (Systemanaly9ecoalition

2030¢ in contrast to the current phase
out law: KVBG) set the frame, as well ¢
the published power plant list
information from the BNetzA
(https://www.bundesnetzagentur.e/DE
/Sachgebiete/ElektrizitaestundGas/Unte
nehmen_Institutionen/Versorgungssicl
rheit/Erzeugungskapazitaeten/Kraftwel
sliste/start.html) and TSO internal
information

treaty and Fit for 55.
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: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?

DK NECP The Danish scenario reported to the | NECP The Danish scenario reported to the ERiR\ the
ERAAI.e.the Project Assumptions for Project Assumptions for Energinet of 2@@1
Energinet of 202Q, provided by the provided by the Danish Energy Agency, is the be
Danish Energy Agency, is the best estimate for a likely development pathway for the
estimate for a likely development Danish energy system until 2040. The scenario
pathway for the Danish energy system constructed around Danish targets such as 70%
until 2040. The scenario is constructed greenhouse gas emission reductions in 2030
around Danish targets such as 70% compared to 1990 levels and a climateutral
greenhouse gas emission reductions if society by 2050. Additionally, the scenario is
2030 compared to 199@vels and a constructed around assumptions that onshore wil
climate-neutral society by 2050. and photovoltaic capaty will enter the market
Additionally, the scenario is constructe without subsidies/on market terms beyond capac
around assumptions that onshore wind additions already agreed upon as of now.
and photovoltaic capacity will enter the
market without subsidies/on market
terms beyond capacity additions alread
agreed upon asf now.

EE Other (please Data for conventional generation planty NECP There are two renewable procurement auctions

specify)

have been gathered from market
participants who are providing their beg
knowledge about when the plants are
amortising. The same is valid for their
fuel transitions and technical

parameters.

coming upthat aim to reach the NECP RES target
Furthermore, a memorandum einderstanding is
signed between Estonia and Latvia to develop a
joint offshore wind project by 2030.
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: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?

ES NECP The values given for 2030 in the ERAA NECP The values provided for 2030 areogedefined in
2022 dataset are thsedefined in the the NECP approved by the Spanish government.
NECP approved by the Spanish 2024 and 2025s0me differences can be observeq
government.However for 2024 and due to the best information available from the
2025 some differences have been stakeholders and the evolution of the installed
includedin light ofthe best information cgpacities since the approval of the NECP. The
available from the stakeholders and the growth foreseen fothermal solar, wind and hydro
evolution of the installed capacities pump capacity in those years is slower than
since the approval of the NECP. The expected in the NECP.
decommissioning of coal capacity is
proceedingfaster than expected in the
NECP.

FI Fit for 55 In addition to NECP and Fit for 55, Fit for 55 Market-based wind power is the main drivef
marketbased drivers because of high development
CQ price (partly due to Fit for 55) were
alsoconsidered. Finland also has spec
policies such as coal phaeat in energy
and halving peat use.

FR NECP Nuclear capacity evolution gecided by | NECP NECP

NECPno new thermal fossil plant
except for one CCGT in 2Q02dal
decommissioning, CHP and small unitg
not driven by NECRssumptions based

on public consultation.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

39



entso®@

: What were the What were the
What is . . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?
GR Other (please The main driver for the conventional | Fit for 55 RES generation is based on initial scenarios for
specify) genaation data is availability of data for 55 examined by the Ministry of Environment
(e.g. there is a retirement schedule for and Energy.
all existing lignite units), realistic and
conservative estimates on new entries
and performing of EVA by ENTFEO
without bias. The relevant data
submittedarebased on (a) ligii S dz
retirement schedule and (b) assuming
no conventional generation is taken ou
of service before its end of lifetime.
HR Other (please Regarding conventional power plants if NECP Data related to RES reflect the interests of
specify) ERAA 2022 assumptions, data were individual RES investors and developers with a v
obtained from the power plant owners. towardthe NECP.
HU Other (please Permits, investment plans and Other (please Data provided take into account NECP and Natioj
specify) consultation. specify) Energy Strategy, corrected with investment plans
(geothermal capacity was providellie to this
higher PV capacity, but lower biomass).
IE NECP The NECP assumes a certain growth if NECP The wind and solar capacities are informed by thq

electricity demand from heat pumps arn
EVs. This then drives the demand
forecast which informs the capacity
market, leading to assumptions of (newv
and existing) converdnal capacity in
the future. In addition, the CEP informg
the market in relation to emissions
targets and associated shutdowaof

conventional generating units.

government's Climate Action Plan 2019.
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: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?
IT Other (please Complete coal phaseut by 2025within | Other (please ltalyQ &  (idtd\aBhiviea 65% share of
specify) the Italian mainlandand by 2028 in specify) renewablesin electricity consumptioiy 2030.
Sardinia (where the coal phaseit will Accordingly, the following assumptions have bee
be completed only after the "Tyrrheniar made for submitting RES:
Link'becomesoperatioral); - Onshore wind: installed capacity 2030 in line wit
decommissioning of oil units by 2028 NECP
andnew thermal capacity according to - Offshore wind: additional developments by 203(Q
nationalcapacitymarket auctions for - Solar: additional installed capity to reach the
2022 and 2023tlie 2024 auctionvas RES target in 2030
not considered due tthe data-
collectiondeadline.
LT Other (please Data are obtained through an annual | Other (please Taking into account the ongoing projeetsdthe
specify) surveyof major electricity producers specify) interest of investors in the development BES
about their energy in Lithuanigeven more ambitious RES
development/mothballing/decommissiq targets have been set arat the time of data
ning plans for aninimum10-year collection the NECRvas being updated. Even mori
period. Decommissioning of old fossil ambitious RES targets, agreggonwith the
fuel generating units before 2026 (~48 Lithuanian Ministry of Energy, were submitted to
MW) and 510 MW not available in the PEMMDB.
market due to limited recourse.
LU NECP Data for conventional generation are | Fit for 55 According to NECEhe more ambitious target
based on NECP. scenario is in line with Fit for 55 and mainly push
for PV and onshore wintHowever, he values were
not confirmed by national authorities as tlet for
55 update of the NECP is under preparation.
LV NECP The conventional generation is providg NECP The data provided were in line with the NECP an

according to NECP and the bestimate

scenario.

TSO besestimate scenario.
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: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?

MK NECP NECP

MT NECP Generation capacities are based on NECP Solar PV capacity projections are based on
NECP and Electricity Supply Study for projections developed for the purpose of Malta's
period 202@2025. NECP.

NL Other (please Towards theNational Clinate NECP Extension of growth of renewables compared to

specify) AgreementScenario- updated NECP. National Climate Agreement
Data are also collected from electricity
generator companies, NECE well as
government decisions on coal phase
out.

NO Other(please Almost no fossil generation. Other (please More renewables are needed due to electrificatio

specify) specify) and new industries

PL NECP Compliant with the latest national Other (pleme Updated NECHsy current development trends.
policies and updated by the informatior specify) Forecasted values are higher than these ones frg
about current state. NECP.

PT NECP Data submitted is based on the NECP Data submitted is based on the Portuguese NEC
Portuguese NECP and on the most and on the most recent national adequacy
recent national adequacy assessment assessment report. No further information
report. No furtherinformation regarding regarding national Fit for 55 plan is available.
national Fit for 55 plan is available.

RO NECP Lignite and hard coal phas=uit, NECP The wind and solar capacities are in line with the
following the decarboisation goals of RES indicative trajemty included in NECP.
the Romanian system, and the
envisaged new capacities on gas to
replace the decommissioned capacity.

RS Other (please Data gathered from all power utilities | Other (please Data gathered from all power utilities and third

specify)

and third parties in country as well as

the national Network Development Pla

specify)

parties in the cantry.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

42



entso®@

: What were the What were the
What is : . : :
primary drivers for , primary drivers for .
your : Explain . Explain
country? convent_lonal RES)eneration
generation data? data?
SE Other (please Sweden has few conventional fossil | Other (please For the scenarion which the dataare based, there
specify) fuelled plants and the plant owners specify) is a major expansion of both eand offshore wind
have published plans for their power to cover the great increase in electricity
decommissioning. Regarding Swedish demand and the decommissioning of nuclear
nuclear power, the assumption is that power. Swedish REfata are based on scenario
the reactors will close when they reach analyses as well as profitability assumptions and
60-year lifespan. calculations.

Sl NECP Regarding conventional power plants if NECP RES capacity projections are based on projectior
PEMMDB for ERAA 2022, data were developed by independent research institutions fq
obtained from their owners. ELES and are based on NECP.

SK NECP Up-to-date information on conventional NECP Except the NECRyrecasts of the RES evolution fo

sources of electricityvasprovided by
their operators.

longer time horizons (after 2030) are based on th
assumed RES resalble potential with regard to
currently available information.
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8.1.3 Demand data drivers

entso®@

The aim of this question was to understand the drivers behind the demapdbeatad byTSOs. Most TSOs have submitted data that are primarily
driven by the NECP and the Fit for 55. In other cases, NECPs are updated to consider new information,mdiiteditiéers of demand are energy
efficiency, electrification, and an increase of the data eeotnsumptions. Previous values are often updated to take GDP incteasmaideration.

What is

What were the
primary drivers
for the data

your related to If WtherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?
AL Other (please | NationalDevelopment Plan Data are based on the Load Forecast Report, part of the National
specify) Development Plag developed based on projected macroeconomic and
demography future trends.
AT Other (please | NECPHt for 55, international scenarios Thecauses of future electricity consumption were arsaly in detail in an
specify) APGcommissioned scientific work. Based on this, APG has calculated Ig
time series up to the year 2040.
BA Other (please | NECP is notet finalised. Used @&mand forecastfrom Indicative Generation Development Play
specify) ISO. Theeforecastsare based on historical data, transmission network
users' plans and ISO predictions.
BE Fit for 55 Extrapolation due to additional EV and HP from the Efofs MIX
scenario.
CY Fitfor 55 Fit for 55
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What were the
primary drivers
for the data

%Z?t 'S | related to If WiherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?

Cz NECP The demand forecast and demand profiles reflect significant growth in
electricity demangdwhichis due to evolution of socioeconomic indicators
(such asGDP or population growtlincluding recovey from the COVIEL9
pandemic), but also to expected electrification, especially in sectors of
transportation (incl. electromobility) and heating (heat pumps). The
additional increase in consumption concerning hydrogen production is n
considered.

DE Other(please Given scenario by the German minisfiycl. assumptions about heat pump

specify) electromobility, electrolysens ENTS@& demand profile modelling toaql
Trapunta was usetb calculatethe time series.

DK NECP Total Danish demand reported ERAA 2022 increases significantly, and
steadily, towards 2030. In this perigthe total Danish electricity demand is
alsoexpected to increase even further in the ERAA22 due to including th
Powerto-X/electrolysers demand modelled this year. The maineds for
the overall demand increaqbesides PtXarethe electrification of heating
(heat pumps and electric boilers) and transport through large increases
the number of EVs Additionally, largescale datacentres are assumed to
contribute to the increase in demand.

EE NECP Main expected driveof demand increase is electrification of transport.
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What were the
primary drivers
for the data

%Z?t 'S | related to If WiherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?

ES NECP The trajectory provided for the electricity demand and demand profiles a
defined in the NECP approved by the Spanish government. It considers
moderate evolution of demandilthough hydrogen does not play a key ro
in the Spanish NECP, in October 20#0Spanislgovernment published the
Hydrogen Roailap, which takeinto account in the ERAA 2022 data but
not in the demand forecast and profile. Demand growth affecting system
adequacy could arise due to installation of new data cestadditional
indudrial consumers linked to decarbation efforts, the evolution of
electromobility, or extreme weather events.

FI Other (please | The Finnish climate target of carbon Electrification of industries, heating and transport #ne main drivers.

specify) neutrality by 2035. These have been based on the latest ambitious government/industry
scenarioswhich take into account the carbon neutrality targetdare
adjustedin linewith the latest developments seen in the market.

FR Fit for 55 In order to be E-for-55-compliant, the main drivers for the forecast are
energy efficiency and electrification

GR Fit for 55 Demand forecast is based on initial scenarios for Fit for 55 examined by
Ministry of Environment and Energy. The speafienario assumes
ambitious energy efficiency targets.

HR NECP NECP
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What were the
primary drivers
for the data

%Z?t 'S | related to If WiherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?
HU Other (please | National Energy Strategy and DSO Demand is based on the National Téaar Network Development Plan
specify) assumptions oithe evolution ofe-mobility, | process. Input data takes into account National Energy Strategy and DS
heat pump etc. (These assumptions were | assumptions orthe evolution ofe-mobility, heat pump, etc (These
based on recent regulatiores well as assumptions were based on recent regulati@sswvell aongoing and
ongoing and planned state aids, including | planned state aids, includirtbose based offit for 55.)
those based orfitfor 55.)

IE NECP The NECP assumes a certain growth in electricity demand from heat pu
and EVsthis, in turndrives EirGrid demand forecasistorical trends,
economic growth, and the growth of large energy usanes also considered.

IT Other (please | Reaching the 65% share of renewatile Previous demand forecasts have been adjusted to reflect a higher level

specify) electricity consumption in 2030 electrification and updated GDP estimates

LT Other (please | Targets set in Nation&hergy The demand forecast is updated annyah light of the guidelines set out in

specify) Independence8rategy;, measures provided| the documents listed below (GDP, efficiency, EV, heat pumps, etc.) and
for in the plan for the implementationfo latest available information.
the measures of the strateggevelopment
of the Lithuanian economy in 20822024 Targets set in Nation&hergylndependencelrategy, measures provided
scenario data, NECP, Plan for the for in the plan for the implementation of the measures of the strategy
Implementation of the Provisions of the | development of the Lithuanian economy in 2@2D24 scenario data, NECH
Program of the 17th Government of the | Plan for the Implementation of the Provisions of the Program of the 17th
Republic of Lithuania. Government of the Bpublic of Lithuania.

LU NECP The basic drivers for the demand forecasts and demand are the NECP

estimations. Nevertheless, additional demand fay.elata centes has been
considered in the PEMMDB data.
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What were the
primary drivers
for the data

%Z?t 'S | related to If WiherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?

LV Other (please | National TSO forecabiised on official GDH Demand projections are based on National TSO forecasts based on the

specify) increase in Latvia official GDP increase in Latvia.

MK NECP

MT Other (please | National resource adequacy assessment | Demand projections are based on scenarios developed for the purpose

specify) carried out in 2020/2021. the national resource adequacy assessment (e.g. electricity supply study
Demand projections were developed under lpeentral, and highdemand
scenaricfor multiple climatic years. For the purpose of the ERAA 2022 ¢
collection, the highdemand scenario was submitted.

NL NECP Ambitions according to the National Climate Agreement and increased
ambition level of new Dutch coalition agreement regarding growth of EV
HP demand; adding electrolysers, datntres and batteries

NO Other (please | Further electrification, but mainly new Further electrification, but mainly new industries like battery factories, da

specify) industries like battery factories, data centres, and hydrogen production
centres, and hydrogerproduction

PL Other (please Close to NECP Latest national policies updated based on current trends

specify)

PT NECP Datasubmitted is based on the Portuguese NECP and on the most rece
national adequacy assessment report. No further information regarding
national Fit for 55 plan is available.

RO Other (please | The expected growth in demand is mainly| The expected growth in demand is mainly driven by the expected econo

specify)

driven by the expected economic growth.
Also, the expected penetration &Vss

reflected in the demand profile.

growth. Also, the expected petration of EVSs reflected in the demand
profile.
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What were the
primary drivers
for the data

%Z?t S| related to If WiherQplease specify Please further explain the primary drivers for the data related to demand
demand ' forecasts and demand profiles submitted for ERAA 2022
country?
forecasts and
demand
profiles?

RS Other (please | National TYNDP Demandforecastwasbased on historical demand, historical growth of GD

specify) and new industrial consumers

SE Other (please | The Swedish climate target nét-zero Hectriaty demandin the transport and industry sectors will increase

specify) emissions by 2045. substantiallyasfossil fuelsare phased out. The TSO also assumes a highe
demand flexibility in the future scenarios.
The driver of demand figurestise Swedish climate target of neero
emissions by 2045.

Sl NECP Demand projections are based on projections developed by independen
research institutions for ELES and are based on historical demand, BDR
projections and NECP.

SK NECP The trajectoy of electricity demand until 205@vhich wasprovided during

the data collection for PEMMDB, is in line with the National Developmen
Plan of the Slovak transmission system. The electricity demand evolutio
reflects the expected evolution ¢f f 2 @ Ingidhal €cénomy. Arelevant

factors knownat the time of providing data for ERAA 202t could have a
significant impact on the electricity demand evolutiguch as the impact of
COVIBL19) were considered
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8.1.4 Interconnections

The aim of this set of questions was to understemethercrossborder capacities proposed by TSOs can be considered compliant with the 70%
target for all borders.

8.1.4.1 Compliance with the 70% rule

{dzYYFNBE GlofS 2F 71 O2espdisad

Fully compliant 15

Partially compliant 5

Not compliant 1

Cannot be assessed 4

N/A 1
Country (EU Al EUMember States

y All compliant borders compliant All borders that cannot be assessed
only) assessment
borders
AT See explanation in next CH (no EWember State Partially compliant
section.
BE BEFR, BIDE, BE\L, BE Fully compliant
LU, BEUK

CY CY¥GRO3 Fully compliant
CZ PL, SK, DE, AT Cannot be assessec
DE all Cannot be assessec
DK DE, NO, SBEK, NL Fully compliant
EE EELV, EFI Fully compliant
ES ESFR and EBT SpainMorocco is not affected Fully compliant
FI FISE, FEE Partially compliant
FR BE, DE, CH, IT, ES, IE, ¢ Fully compliant

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 50



entso®@

UA

All non-
el (EE All compliant borders compliant All borders that cannot be assessed Sl fSnlaey Sl
only) assessment
borders
GR BG, IT AL, CY, MK, TR Partially compliant
HR RS, BA Cannot be assesse(
HU ATOGHUOO, HUOI00, HRGBIUOO, HUOO Cannot be assesse(
RS00, HUGRO00, HUBWJAO1, HUOGKO0
IE IEOGUKOO Fully compliant
IT ITNL, ITCA, ITCN, ITCS, Fullycompliant
ITNL, ITS1, ITSA, ITSI
LT LTPL, LTV, LISE Fully compliant
LU Does not apply to Luxembourg as LU does 11 N/A
limit market exchanges between borders
LV LVCEE and L-LV Fully compliant
MT ITSI Fully compliant
NL All Fullycompliant
PL LT, SE, technical profiles| UAO02 (radial connection with Dobrotvirska P Partially compliant
with DE, CZ, SK
PT PTFES Not compliant
RO RGOHU, REBG RGORS, RMD, Partially compliant
RGOUA
SE All Fully compliant
Sl All Fully compliant
SK SKCZ, SKU, SKPL, SK Fully compliant

8.1.4.2 Primary drivers for interconnection data

The pri

mary drivers

for

TSOs’

NTC submissions are

e ghpnter@anmeetat shalln

account for the feedback of both relevant TSOs, which in principle should be coordinated. In casethiésnmast conservative view is keRefer
mostly to sourcestherthan the 70% target as the primary drivers for data on this question. Drivers for the submission of these databination
of the 70% requirements, Fit for 55, National Developmdat$and anticipated delays in commissioning projects.
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Please further explain the primary

What drivers for the data related to
Country were the | interconnection submitted for ERAA Are the submitted NTC values coordinated with the neighlsimmg TSO and, thus,
primary | 2022- In particular, provide further | consistent? If notindicate the interconnections for which this is not the case and expla
drivers? | details on your county's borders
compliance with the 70%arget
AL Other National Development Plan Currently, around 30% of crog®rder nominal transmission capacity is offered to marke
(please participants in the case @lbania.
specify)
AT Other NECPEt for 55, permitting process,| For Austriathere exists an action plaior fulfillingthe 70% target. Compliance assessme
(please | 70% target will be performed annuallystartingin 2022.
specify)
BA Other NECP is notet finalised Data related to interconnections are mainly from CSE RgIP and Transmission Networ
(please Development Plan.
specify)
BE Other CORE CCM (including the 70% tar( All BE borders should be considered in FB according to the FBMC CORE CCM, whict
(please | in FBMC) properly accounts for the 70%arget
specify)
CY Fit for 55 RES integration
Cz 70% All provided NTC values are meant to be compliant with the minimumi@¥connection
target capacity requirement. However, due to the monitoring methodology sgtup difficult to
estimate whether a certain value will be compliant. It should also be emgg#ththat the
given time periods occur after the diwve of the Core flowbased capacity calculaticas
well asthat the Clean Energy Package itself is designed to make all TSOs compliant w
70% minRAM requirement by the end of 2025.
DE Other Based upon national studies and | NTCvalues provided by German LACs for the ERAA pracesst guaranteedo be CEP
(please | current project state in TYNDP compliant.Thisisbecause he German TSO denot have a consistent method to
specify) determine the NTC valudkat take into account the 70% minRAM requirements.
DK NECP For the ERAA 2022, interconnectors have been reported in compliance with the Proje

Assumptions for 2021 as the rest of the scenario.
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Please further explain the primary
What drivers for the data related to

Country were the | interconnection submitted for ERAA Are the submitted NTC values coordinated with the neighlsimg TSO and, thus,
primary | 2022- In particular, provide further | consistent? If notindicate the interconnections for which this is not the case and expla
drivers? | details on your county's borders

compliance with the 70%arget

EE Other Regional gridlevelopment plans an( EEFI HVDC is expected to wakfull capacity. After 2025, on the EE interconnectar
(please | synchrornisation project with central | there must always remain free capacity for sharing reserves accordihg ®altic LFC
specify) | EU block concept document.

ES Specific SWE TSOs are currently implementing a new capacity calculation methotlubgpvers
project the 70% criteria for FFES and PJES borders. With this achievement, SWE TSOs exped
delays significantly increase the level of compliance during the year 2022. In the meantime, &

derogation was granted for 2022 establishing an intermediate target.

FI Other Currentcapacities and known Aurora Line project betweend3E1 assumed to finish by 12/2025 and increase the tran
(please | projects, and assumption on Russig capacity. fjRU interconnection is assumed to be 0 MW due @ tisks related to import
specify) | imports to be zero for the adequacy availability. In reality, there is 1300 MW import capacity (from RU to FI) and 320 MW ¢

analysis. capacity (from FI to RU), but the import capacity has been limited to 900 MW for now.

FR Other Specific network projestplanning | The provided NTC are not calculated according to a specific CEP70% methodology.
(please However, the exchange capacities today do obey the CEP70% criteria on all the bord
specify) except for FranogSpain, on which it is compliantore than80% of the time. Given the

limited evolution of grid and production, it is assumed that it will remain valid for the ye
to come.

GR 70% Primary drivers for the data on interconnectiane compliance wth the 70%target and the
target trend to increase the count® interconnectivity (15% target for 2030) to facilitate RES

integration (Fit for 55).

HR 70% Action planin line with Article 15 of Regulation (EU) 2019/943 of the Euroftaathament
target and of the Council of 5 June 2019 on the internal market for electricity

HU Other Best estimation based on existing | The data is based on best estimation. Hungary has an Action Plani¢tveatEP 70
(please | NTCs and new interconnection compliance by the end of the derogation period (2025). The linear path is based on flg
specify) | projects. based compliance instead of NT@mrefore, no effects on longerm NTCs can be

estimated.
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Please further explain the primary

What drivers for the data related to
Country were the | interconnection submitted for ERAA Are the submitted NTC values coordinated with the neighlsimg TSO and, thus,
primary | 2022- In particular, provide further | consistent? If notindicate the interconnections for which this is not the case and expla
drivers? | details on your county's borders
compliance with the 70%arget
IE Other Alimited number of interconnectorg N/A
(please | arein place or in the planning
specify) | stages.

IT NECP The NTC values sent by Terna to ENESIOring the data collection are compliant with th
70% minRAM requirement. Variations of these values are allowed by the ERAA
methodology (e.g. adopting @nservative approach in case a neighbing TSO
communicates lower NTC values). In the future, Italian NTC values could be further
upgraded in light of upcoming energy scenarios.

LT Other Lithuania has quite strong All interconnection data provided are coordinated with neighbog TSO.

(please | connections withLV, SE and PL. Oy

specify) | the next decade, the country expec
to significantly reduce its import
dependence through ambitious RE;]
development

LU Other N/A N/A

(please
specify)

LV 70% According to NECP and TSO fkesttmate scenario

target

MK Other NTC forecast N/A

(please
specify)
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Please further explain the primary

What drivers for the data related to
Country were the interconnectipn submittgd for ERAA Are t_he submitted_ NTC values_ coordinatec_i with the n_eighhl_mg TSO and, thus,
primary | 2022- In particular, provide further | consistent? If notindicate the interconnections for which this is not the case and expla
drivers? | details on your county's borders
compliance with the 70%arget
MT Other NationalResourceAdequacy The expected increase in Ma®gpopulation, labar force and tourism is expected to drive
(please | Assessment, which identified the | energy demand even higher in the coming years. As a restiitsoéxpected increase in
specify) | need for a second electricity demand, Malta has carried out a national adequacy study with the aim to present cost
interconnector with Italy by 2026. | optimal solutions to meet the expected growth in electricity demand and tackle any
projected future shortfalls. Based on the stady a I f (i hnieét degide@oSriNést in a
second electricity interconnectdinking Malta to Sicilywhichis expected to be
commissionedn 2026, with an additional capacity of 200MW.
NL Other National investment plan 70% included in FB calculations
(please
specify)
NO Other Security of supply Years with low precipitation
(please
specify)
PL 70% There is agreed trajectory for the period 2@2025, specified ithe Polish Action Plan
target (https:/iwww.gov.pl/attachment/8flecddbe9744562-8768219f7051a8cf) tde fully
compliant with 70% minRAM criterizy 2026. Level of transmission capacities in 2025
resulting from the CNEC list provided for FB purpose in PEMMDB 3.4 (ERAA 2022) ig
consistent with Polish Action Plan. 2024 and 2025 NTC values do not considé¥he 7
minRAM criteria for technical profiles with DE, CZ, SK, due talinglan unscheduled flow
through Polandn the calculations, which limits the NTC level.
PT Other Data submittecare based on most | Regarding the 70% minRAM requirement within the NTC simula@oaswith respect to
(please | recent RER Gridinvestment Plan | Portuga) the medium to longterm NTC values do nget consider the 70% minRAM
specify) requirement. The available values were calculated in joint studies Wwémeighbairing

TSO before the publication of this rule. New studies considering more recent informat
on future scenarios are planned; these will also consider the 70% minRAM requireme
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Please further explain the primary
What drivers for the data related to

Country were the | interconnection submitted for ERAA Are the submitted NTC values coordinated with the neighlsimg TSO and, thus,
primary | 2022- In particular, provide further | consistent? If notindicate the interconnections for which this is not the case and expla
drivers? | details on your county's borders

compliance with the 70%arget

RO 70% For the 20222025 period, the NTCs valugovided for the EU borders are in line with th

target Action Plan developed by Romanian TSO in accordance with the provisions of Art. 15
Regulation (UE) 2019/943 and the Derogation 2022. A linear trajectory was considere
capacity on each of the two boeds (RQHU and REBG) in order to gradually achieve the
70% percentargetbythe year 2026. Starting from 202he values are compliant with the
70% minRAM requirement. For n&tJ borders, an NTC calculation is applied.

RS Other National TYNDP Not relevant
(please
specify)

SE Other Planned projects and investments. | Driving forces: the project and investment drivers can be divided into Connection (larg
(please scale producers and consumers), Market Integration, SyRemforcement and
specify) Reinvestment. All Swedish borders are compliant with the 70% rule.

Sl Other NECPEHt for 55, permitting process,| The NTC values sent by ELES to EMETB@ing the data collection are compliant with the
(please | 70% target 70% rejuirement. Variations of these values are allowed by the ERAA methodology (e
specify) adopting a conservative approach in case a neighing TSO communicates lower NTC

values).

SK Other NECP, National Terear Network | The primary drivers for the data related to interconnection are specifigdaational
(please | Development Plafwhich is based | TenYear Network Development Plan (which is based on National Development Plan)
specify) | on National Development Plan)

8.1.5 Efficiency

The aim of the following questions isgaininsightsinto eachMember States targetg$or reducing their emissions through increase in efficideay.
by converting/upgrading heating technologies, electrifying transport, improving building insulation, reducing temperatusntieehd
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8.1.5.1 Efficiency increase by converting/upgrading heating technologies

The large majority of TS®(26 d 31) anticipate a dhuction of emissions through an increase in efficieddgmber State intending to reduce
emissions through an increase in efficiencygdprimarily via regulation and subsidies to electrify heating by installing heat pumps. Other technologies
thatare soetimes mentionehcludedistrict heating system, insulation of houseslcogeneration.

Does your country intend
to reduce emissions

bt through an increase in . Please further explain how your country intends to reduce emissions through an increase in effic

your . If WtherQexplain . . . .

country? eff|C|en_cy by _ by converting/upgrading heating technologies

converting/upgrading
heating technologies?

AL No Upgrading heating technologies will be possible from market incentiveduced heating costs for
consumers from new efficient technologies.

AT Yes Austria invests in climat&iendly technologies for heating(g.heat pumps, biomass) Hinancially
supporting the switch from fossil fuels and will continue to do so in the future.

BA No This would be considered in NECP.

BE Yes Assumptions provided in relation to HPs

CcYy Yes Through dispersed PV generation

Ccz Yes Thereduction of emissiosrelated to heating is to be achievéd partby increasing penetration of hed
pumps.

DE Yes Based on subsidies

DK Yes Theproject assumptiongncludeelectrification of heating (heat pumps and electric boilers).

EE Yes Support schemes for introducing heat storage smito district heating systemare one way to reduce
emissions. Households with local biomasg (wood-based)heatingare invited to electrify their
heating by installing heat pumps.

ES Yes The NECP includes measures in the residential sector for installations of heating and air conditio
The measures contemplate the incorporation of renewable energy sources to cover demand in
accordance with the final renewable energy consumption obyesticonsidered in thiglan. These
measuresncludehybridisation of renewable technologies in converting/upgrading heating
technologies

Fl Yes Heat pump technology develops and replaoes onlyfossitfuel generation and direct electric heating
but alsoolder heat pump technologies.

FR Yes Target 22% of buildingsisingheat pumpsby 2030
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Does your country intend
to reduce emissions

L through an increase in . Please further explain how your country intends to reduce emissions through an increase in effic

your - If WtherQexplain . : . .

country? eff|C|en(_:y by _ by converting/upgrading heating technologies

converting/upgrading
heating technologies?

GR Yes Several relevant measures are envisaged, such as:
- Incentives for installing heat pumps areplacing akconditioning units.
- Replacingil-fired heating systemsvith gasfired heating systems.
Already, the scenario of the NECP includes an increase of RES share in final consumption for he
cooling from 30.6% in 2020 to 43% in 20&M@ich is attributed to a projected 42% incrednadhe direct
use of RES in the final consumption of eneggg.thermal solar, geothermal, heat pumps, bioenergy
in parallel with a significant decrease in the direct use of oil procagtsell as sigificant risein the
direct use of natural gaspecifially,in the NECP scenariihne RES for heat pumps (ambient heat an
low-enthalpy geothermal energy) is shown to increase from 126 ktoe in 2020 to 336 ktoe in 2030
of Greecehttps://energy.ec.europa.eu/system/files/202(@|_final_necp_main_en_0.pdf

HR Yes Some highly efficient cogenerations are in the proceggvifalising and increasing efficiency.

HU Yes Help households switch from wodshsed heating to heat pumps combined with PV panels (Recov
and Resilience Plan).

IE Yes Promotk heat pumpsinsulation of houses, etc.

IT Yes Gradualtransition from boiler heating to heat pumps for residential installations.

LT Yes The main goal of thetrategy isto achieveconsistent and balanced modésation (optimisation) of
district heating systemsnsuring efficient heat consumpticas wellasreliable, economically attractivg
(competitive) supply and manufacturingnabling the introduction of modern and environmentally
friendly technologiesusing indigenous and renewable energy sources to secure sydteriiility;, and
creatinga favairable environment for investment.

LU Yes Energy renovation of buildingsd switching gas/fuel heating systems to heat pumps

LV Other (please specify) |No clear decision ye| Increase RES in energy profile and reduce conventional production

MK Yes N/ A
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Does your country intend
to reduce emissions

L through an increase in . Please further explain how your country intends to reduce emissions through an increase in effic

your - If WtherQexplain . : . .

country? eff|C|en(_:y by _ by converting/upgrading heating technologies

converting/upgrading
heating technologies?

MT Yes Malta promotes a number of different renewable heating technologies, which include solar water
heaters (SWBJ, heat pump water heater@HPWH) and airto-air heat pumps. Given the high solar
intensity prevalent in Malta, SWétdire considered a viable renewable source. In fact Madtese
government provides financial support for the purchase of S\Whd HPWIH Furthermore, eversible
air-to-air heat pumps are a wedistablished technology in Malta amde considered by many to be
essential for thermal comfort. The number of-&irair heatpumps is projected to increase without th
need for policy intervention. The impact of these techryiés is reflected in demand projections.

NL Yes Targets are to be met vEATS and regulatioras well agovernmental stimulation to reform gé#ing
processes toward electrifying processes

NO Other (please specify) |Yes, to some degreg See above

However most of
the potential for
increase in efficiency
is already readed.

PL Yes Targets are to benet by onverting and upgrading heating technologies

PT Yes For the purposes of demand scenarios, electricity savings resulting from energy efficiency meast
were considered according to Directive (EU) 2018/844 of the European Parliamenttaed3zfuncil of
30 May 2018

RO Yes No specificdetailed data are included in NECP.

RS No N/ A

SE Yes Some efficiency improvements are expecfedy.converting direct heating to heat pumps

Sl Yes NECP includes the necessargasures. Slovenia investstive renovation of old houses arttie use of
climatefriendly technologiege.g.heat pumps, biomassp heat new dwellingd®y providing financial
support.

SK Yes Information about reduced emissions through iacrease in efficiency by converting/upgrading heat

technologies in detail are specified in NECP and Sl®akizovery and resilience plan
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8.1.5.2 Efficiency increase by electrifying transport

Almost allMember State expecto redue emissions by electyfng transport. For most, EV adoption is the key drisktransportelectrification
often introducing subsidies for EV or deploying charging infrastructure to remove the barriergvi@miner State focus on rail transport (Greece,
Spain) or by improving public transportation (Lithuania, Serbia, Hungary). The Netheffilanitls part, intendso make fossil fuels more expensive.

What is Does your _cogntry intend tq _ _ o _ _ N
your red_uce emls_5|on_s_through If l4§ith_er§2 Pleas_e f_urther explain how your country intends to reduce emissions through an increase in efficiency by
an increase irefficiency by |explain electrifying transport
country? e
electrifying transport?

AL Yes Currently there is no official strategy regardifity/market penetration.

AT Yes Austria invests in electrifying transport by financially supporting the switch from-fogs$iiriven transport to
E-Mobility and will continue to do so in the future.

BA No This would be considered in NECP.

BE Yes Assumptions provided in relation t&/&

CY Yes Generous subsidies for buying electric cars are alrpaolyidedby the Ministry of Energy.

Ccz Yes It is intended to reduce emissions through tinerease of electromobility.

DE Yes Based on subsidies

DK Yes The Project Assumptions contain assumptions regarding electrification of transport.

EE Yes Transition to electric public transportation and subsidies for purchasing persusal E

ES Yes Some important measures regarding this issue are included in the demand forénektdingpromotion of
the modal shift towards more efficient modes of transport, accelerated introductideMsfand increasd
mobility through electrified rail trasport.

FI Yes Finland has introduced mechanisms to support EV adoption. Finnish government scenarios consider the
possible future mechanisms (WAM scenario: With Additional Measures).

FR Yes LoadFt for 55 Electrification +»: 13 million EbYy 2030

GR Yes Ambitious targets have been sktr electric mobility (trains, buses, cars, etc.), which are expectepidw even
more ambitious in the framework of Fit for 55. A 20% RES share in final consumption for transport is for¢
the scenario oD NB SNEE€Rascording to whickelectrification of the transport sector will mainly be achiev,
by rait the share of ectricity for road and rail transport is expected gwow from 0.4% in 202@ 4%in 2030
The NECP has also set a target of 30% for the share of electric passenger vehicles in the number of ney
registrations in 2030.

HR Yes New charging stations fd&Vsare constantly being built. The state subs&d the purchase dE\s.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 60



entso®@

What is Does your _cogntry intend tg _ _ . _ _ N
your red_uce emlsglon_s_through If lt;th_erQ Pleas_e f_urther explain how your country intends to reduce emissions through an increase in efficiency by
an increase irefficiency by |explain electrifying transport
country? e
electrifying transport?

HU Yes Reducing transport emissions by improving rail transport, operating zero emission buses (Recovery and
Resilience Plan, Green Bus prognag), state aid for buyingVs

IE Yes There are targets for more\&

IT Yes

LT Yes The directions envisaged in the National Energy Independence strategy are: to renew the car fleet, encg
the transition to modern and efficient publicansport, optinise transport and alternative fuel infrastructure &
electrification or using alternative fuels.

LU Yes Deployment of charging infrastructure for light duty and hedwy vehicles (buses)

LV Yes Governmental support foelectrical vehicles, subsidy scheme

MK Yes N/ A

MT Yes The projected increase &Vdn Malta is based on assumptions undertaken for the national electricity supy
study. The Government promotes the uptakeEdfshrough financial grants.

NL Yes focus on emission levels, making fossil fuels expensive and sebish

NO Yes Support schemes fdgVs Fossil cars will probably be forbidden in a few years

PL Yes Support schemes for EV

PT Yes With regard to electric mobilitygstimates based on NECP were taking into account the expected evolutio
the number of light passenger vehicles with Rilnddybrid Electric Vehicle (PHEV) and Battery Electric Veh
(BEV) technologies, of light goods vehicles with BEV technology;, passenger and freight vehicles with BE
technology, as well as electric passenger river ships.

RO Yes No specific data are available.

RS Yes New subway system will be built in Belgrade.

SE Yes

Sl Yes Slovenia is investing into electrifying transport by providing subsidies. New charging statibivsdos
constantly being built, especially a lot of effort is being made for building fast charging stations near the
highways, especially forteucks. Slgenia also promotes usage of public transport.

SK Yes Information about reduce emissions through an increase in efficiency by electrifying transport in detail ar
specified in NECP and Slov&kigcovery and resilience plan
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8.1.5.3 Efficiency increase by improving building insulation

Most TSOs mention that an improvement of building insulation is foreseen. Key drivers for improving building insulatierpalieies defined by
governments and subsidies-getto support insulation. Notably, Norway and The Netherlands plan to update their law/building code to include more
stringent requirements.

Does your market
node intend to
binEilE ) rEauss EMISSIONS ¢ WtherQ Please further explain how your country intends to reduce emissions through an increase in efficiency by
your g &I (TR explain improving building insulation
country? |in efficiency by '
improving building
insulation?
AL Yes According to nevegislative packages, all existing and new buildings must be certified to be energy efficient.
AT Yes Austria has been investing for years in improving house insulation (often combined with switching to-climate
friendly heating systems) kproviding financial support for loan repayments and will continue to do so in the
future. However, an increase in the annually implemented house insulation is necessary to achieve climate
neutrality in 2040.
BA No This would be considered in NECP.
BE Yes Assumptions provided in relation to EE in buildings
CY Yes Subsidies for building insulation materials are given from Ministry of Energy.
Ccz Yes By expanding the number of buildings insulated.
DE Yes Based on subsidies, policy
DK No The Project Assumptions do not contain assumptions regarding improving specifically building insulation.
EE Yes National building renovation strategy requires majority of renovated buildings to have a minimum energy
performance level by issuirenergy performance certificates
ES Yes The objective of the NECP is to promote the installation of thermal insulation in 1.2 million homes by 2030,
measure that is included in the section dedicated to energy efficiency in existing buildings inideatiaksector
and to which 5,509 million will be allocated of euros of public support until 2030. The impact of these plans i
demand has been taken into account in the demand values considered.
FI Yes There are ambitious government targets @ducing emissions though increased efficiency in buildings. Impro
building insulation is one of them.
FR Yes Target for 2030 for improving insulation: 7,000 dwellings/year
GR Yes Incentives for buildings renovations.
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What is

Does your market
node intend to
reduce emissions

. If WtherQ Please further explain how your country intends to reduce emissions through an increase in efficiency by
your ULE R L2 explain improving building insulation
country? |in efficiency by '
improving building
insulation?
HR Yes Everyyear, the state significantly dinances the energy renovation of buildings. Due to the earthquake in Cro
in 2020, the European Union is alsoefamncing the energy renovation of buildings in Zagreb and the Banoving
HU Other (please Thereis no specidded state aid program of building insulation in progress, but households cése fitilancial
specify) support for renovation projects.
IE Yes By offering grants and incentives
IT Yes Other: The ltalian policy scenario foresees apglies a given yearly ratio refurbishment of buildings, which is
responsible for energy savings due to energy efficiency in buildings
LT Yes By promoting the comprehensive renovation of mialiartment residential and public buildings.
LU Yes National regulation includes high financial subsidies for energy renovation of buildings
LV Other (please Partly In details not assessed yet
specify)
MK Yes N/ A
MT No
NL Yes Making fossil fuels expensiy&ibsidsinginsulation and electrificatiorand changing building codes
NO Yes More stringent building codes. Some support from governmental bodies (Enova)
PL Yes Support schemes for building insulations
PT Yes The national Londerm Strategy for th&enovation of Buildings 2050 (ELPRE 2050) was taken into account,
view to renovating the national residential and nmgsidential, public and private buildings, to convert it into a
decarborised and highly energy efficient real estate park.
RO Yes No specific data are available.
RS Yes The government is giving incentives to the population.
SE Yes
Sl Yes Slovenia is promoting and financially supporting the renovation of buildings/apartments/houses.
SK Yes Information aboutreduced emissions through an increase in efficiency by improving building insulation in def

specified in NECP and Slov&kigcovery and resilience plan
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8.1.5.4 Efficiency increase by reducing temperature dependent load

According to thaesponsesl4 TSOs expect reduction of emissions by reducing the temperature dependent load while 11 see no such plans by their
country. Remaining TSOs answered 'Other' due to a lack of information or no specific target related to this. For T8&#othis gtrongly linked
to the insulation and upgrade of heating.

Does your county intend to

UL reduce emissions through an . Please furtherexplain how your country intends to reduce emissions through an increasg¢

your . . . .| If BtherQexplain L .

country? increase in efficiency by reducin efficiency by reducing temperature dependent load

temperature dependent load?

AL Other (please specify) Using gas as an Using gas as an alternative form of heating will be nwaidespread in the future and the
alternative form of | possible growth of industrial consumers may both reduce the temperature dependent lo
heating.

AT Yes Yes, by an increase of heat pumps and their availability to shift the load.

BA No This would be considered in NECP.

BE Other (please specify) NA N/ A

CY No

Cz No N/A

DE No The opposite effect is expected: The trend is to electrify residential heating with heat pu

coming from mostly combustible heating.

DK No The Project Assumptions do nexplicitly contain assumptions regarding temperature

dependent load. On the contrary, temperature dependent load is expected to increase &
the data reported for ERAA 2022.

EE Yes District heating plants are made more efficient. Renovated housed sefficient insulation

to reach minimum energy performance levels

ES Other (please specify) Efficiency is the basis of all national policies although no concrete measures are consid

currently in the NECP and thus has not been considered idghe@nd values.

Fl Other (please specify) See explanation Main way to reduce temperaturdependent load is to replace direct electric heating and ¢
below. heat pumps with more efficient heat pumps. Overall, however, temperatagendent load

might increase as heating is electrified both in srradhle and largscale (district heating). Ir
district heating development is seen driven by the industry, where electric boilers or larg
scale heat pumps are planned to be commissioned. At the same there aietplancrease
energy storages in DH, which in turn might add flexibility. Flexibility is also assumed to
increase in smakcale household heating. Increased flexibility is considered in the inputs

FR Yes Increasing heating efficiency and insulatechieves the desired result.
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Does your county intend to

LIk reduce emissions through an . Please furtherexplain how your country intends to reduce emissions through an increasg¢

your . : - .| If WBtherQexplain . )

country? increase in efficiency by reducin efficiency by reducing temperature dependent load

temperature dependent load?

GR Yes Mainly by increasing efficiency and building renovations.

HR Yes Lowemission technologies related to temperatudependent load will be promoted.

HU No N/A

IE Yes Overall emission will reduce with the electrification of heating and increase insulation of
homes

IT Yes Improving building insulation reduces its temperatardependency.

LT No No such intention yet

LU No N/A

LV No N/A

MK Yes /

MT Yes For the ERAA 2022 data collection, temperatdependent load was considered as the spé
heating and cooling and water heating electricity portion. As explained in previous ques
efficiency increases are achieved through the deployment of reffieient renewable
heating and cooling and water heating technologies in the-gs& sectors, such as heat
pumps, SWH and HPWH.

NL No

NO Other (please specify) See above. But therel See previouanswers

is more focus on load
shifting through
tariffs

PL Other (please specify) No information

available

PT Yes For the purposes of demand scenarios, electricity savings resulting from energy efficien
measures were considered according to Directive (EU) 2018/844 of the EurBpdament
and of the Council of 30 May 2018

RO Yes No specific data are available.

RS No /

SE Yes

Sl Yes Renovation of buildings and installation of efficient heat pumps decreases the temperat

dependent load.
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Does your county intend to

LIk reduce emissions through an . Please furtherexplain how your country intends to reduce emissions through an increasg¢
your . : - .| If WBtherQexplain . )
country? increase in efficiency by reducin efficiency by reducing temperature dependent load

temperature dependent load?
SK Yes Introduction of low carbon alternatives like heat pumps. Information about reduced
emissions through an increase in efficiency by reducing temperature dependent load in
are specified in NECP and Slovakia's recovery and resilience plan
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Facilityo

progr

ed consi der e dOnlyafew TSGseanfirmed that
their submissiosiconsider the Recovery and Resilience Facility. Specific resp@msdistedelow.

What is your country

Did your country consider the Recovery and
Resilience Facility in the completion of this
data?

If WtherQexplain

GR Other (please specify) Using gas as an alternative form of heating.

Sl Yes

LT No

MT Other (please specify) N/ A

LV No

AT No

DE No

IT No

ES Yes

FR Other (please specify) Efficiency is the basis of atitional policiesalthough no concrete
measures are considered

PL No

RO Yes

EE Yes

BE Yes

SE No

Fl Yes

Cz Yes

IE No

NL No

PT No

BA Yes

AL Yes

MK No

LU Other (please specify) See above. But there is more focusload shifting through tariffs

HR Other (please specify) No information
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What is your country

Did your country consider the Recovery and
Resilience Facility in the completion of this
data?

If WtherQexplain

RS Yes
SK Yes
NO No

HU Yes
CY Yes
DK Yes
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8.1.7 Drivers of evolution
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The next questioaimsto understanavhetherthe data provided would still be valid in November 2022 in the opinion of each TSO, and what factors
would influence eventual evolutions.

Do you expect that the
assumptions of the key drivers

B e (policy or not) of the capacity . Describe the key capacity and energy mix evolution drivers (policy or not)

your . ) If WtherQexplain .

country? and energy mix evol_utlon fpr all the data provided.

the data provided will continue
to be valid in November 20227

AL Yes National RE&rategy and targets.

AT Yes NECP

BA Other (please specify) The NECP is expected to be fised. After finaising NECP, some provided data would not be valid.

BE Other (please specify) Maybe not. Some changes might occu New CRM auctions and upcoming electrification from industry.

due to the results of new CRM auctiong
and upcoming electrification from
industry.

CY Yes Satisfying demand in the next decaaled meetingthe RE$argets set.

Ccz No Even though the number of prosumers and level of energy efficiency is
expected to rise, the data related to the demaindicatethat electricity
demand is expectetb grow due toincreasing electrification, mainly in the
sector of transport (electromobility) and heating (heat pumps). All relevant
factors thatmayhave an impact on electricity demand are also considered
these includehe evolution of the Czech Repuli@ y I G A 2 yas vell &
how the country recovesfrom the COYD-19 pandemics. Concerning the
supplyside, a gradual decommissioning of all lignite units is expected by th
end of 2038 thisshould be paiitlly compensated witlyreaterpenetration of
RES (in compliance with national and EU climate targetspysditching from
coal to gas production of electricity and heat.

DE Yes Unless thereare changes due to the war Policy, subsidies

in Ukraine
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What is
your
country?

Do you expect that the
assumptions of the key drivers
(policy or not) of the capacity
and energy mix evolution for
the data provided will continue
to be valid in November 20227

If WtherQexplain

Describe the key capacity and energy mix evolution drivers (policy or not)
all the data provided.

DK

Yes

Over time,installed thermal capacity is expected to decredse toa gradual
coal phaseout towards 2030whereasgas, oil-, and biomassired thermal
power are expected toremainrelatively constant towards 2030. Installed
capacity of photovoltaics and wimbwer is expected to increase significantly
towards 2030.

EE

Yes

The transitioning of existing power plants' fuels from oil shale to biofuel.
Ambitious renewable energy targets and sulisidy of RES projects.

ES

Other (please specify)

Thedrivers of Spa YERAA 2022 data a
the NECP target and the best informati
available however,unexpected
economic politicaland social issues in
the short termmayimpact the data
providedbetweennow and November.

TheERAA 2022 datasstflects the rapidly energy evolving and consider the
best data right now and always seeing the current Spanish NECP target. \
could expect that a future update of the NECP could introduce enforcemer|
and / or additional targets for the fulfilment of tHeuropean energy objectivey

Fl

Yes

Market-based development is the main driver (high fossil fuel anglgtiCes
drive the development of RES and storages). There are also government
including phaseut of coal in energy use by 2029 and suppuytihe transition
to clean sources if the phasrit is done by 2025. Many energy companies h
published their plans to phaseut of coal. There are many confirmed and
expected investments on onshore wind power (as well as solar to some ex
that are cdbne on market basis. These have been considered in the capacity
energy mix evolution.

FR

Other (please specify)

New NECP is under discussidout will
be published in 2023Also,nuclear
maintenance planning should evolve
throughout2022

NECP for nuclear capacity, thermal generation capacity and energy, RES
capacity and energy, DSR capadkgsumption Fit for 55 fdoad and P2G
transparency for nuclear energy

GR

Yes

The man drivers for all the data provided are the country's NECP and its
ongoing revision in view of the Fit for 55 targets, which include energy sec
GHG emissions reduction, lmest,andreduction of energy dependence.
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What is
your
country?

Do you expect that the
assumptions of the key drivers
(policy or not) of the capacity
and energy mix evolution for
the data provided will continue
to be valid in November 20227

If WtherQexplain

Describe the key capacity and energy mix evolution drivers (policy or not)
all the data provided.

HR

Yes

In Croatia, the share of conventional power plants in installed capacity ano
energy production isontinuouslydecreasingHowever the share of wind and
solar power plants is growing significantly. Croatia already has a large inst
capacity of hydropwer plants, which wiltontinue toincrease in the coming
years. Croatids expected tachieveits decarbonisatiomgoals without major
problems.

HU

Other (please specify)

See question 25.

The yarly process of gathering input data aassumptions fothe National

TenYear Network Development Plan (every year from August to Decembeg
could overwrite the provided dathecausehis process is designed to take in
account changing policy drivers, investment plans and all relevant factors.

IE

Other (please specify)

Updated CAP 2021 will be used

CAP 2019

General drivers for collected data:

- 2030 RES capacity: new policy targets

- 2030 demand: updated to reflect increase in GDP growth and further
electrification

- New storage capacity is in line with NECP

- Demandside response is in line with the actual capacity qualified for
participating in the ancillary services market tbe midterm; increase
projected by 2030 due to new sources becoming available

- Complete coal phaseut by 2025¢ except for Sardiniavhere the coal plants
will be phased out by 2028 after Tyrrhenian Link enters into operation

- New thermal capacity in line with capacity market results with delivery yeq
2022/2023

LT

Yes

The majorityof fossil generation capagitmainly gas) is quite oldby 2025, it
will reach the end oits usefullifetime andbe decommissionedlhe s$rategic
target isto derive100% of electricity consumed from RES by 206Wvever, it
appears likelyhat this target can bereachedahead of schedule.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e 71



entso®@

Do you expect that the
assumptions of the key drivers

LIk (policy or not) of the capacity . Describe the key capacity and energy mix evolution drivers (policy or not)

your : ) If WtherQexplain 4

country? and energy mix evol_utlon fpr all the data provided.

the data provided will continue
to be valid in November 20227
LU Yes The key capacities provided are compliant with the target scenario publish
the NECP. Ffor-55-compliant updates aréeing preparedy national
authorities. Fulfilment of target scenarios depends on subsidies and nation
tenders (for large solar farms)

LV Other (please specify) Some updates on conventional National development plans andngterm strategies, TSO forecast and the
generation(i.e. reduction) appedikely. |bestestimate scenario, current situation and leteym prognoses

MK Yes N/ A

MT Yes Capacity and energy mix evolution submitted for the PEMMDB is based ot

national electricity supply study. Additionallyaltausesan N1
system/generation adequacy standard. This requires,tivagn when losing the
largest piece of power generation infrastructure (e.g. interconnector or gas
facilities) the systemmustbe sufficiently resilient to meet maximum electrici
demand. Malta also fulfils its obligations under the Renewable Energy Dirg
which requires continuously increasing deployment of renewable energy
technologies.

NL Other (please specify) Yes, but at every time stamp for data | The national climate and energy outlaals well as sustainabfature policies
collection new insights and policy can kj aiming forCQ reductionsby 2030 and zero CG@missiondy 2050
incorporated iio new data sets

NO Yes Existing hydro will still benost important. In the future, more solar and

onshore wind are expected, with huge quantities of offshore wind from 203

PL Other (please specify) May not be valid Changing policieand RES development

PT Other (please specify) A new National Adequacy Assessment| - Decommissioning of all existing coal power pldsyshe end of 2021 (1.7 GW

Report with updated data is expected t¢
be deliveredbefore the end 0£022.

- New large hydro power plants (1.2 G&/9 GW with pumpingd)y 2023
- Decommissioning of old CCGT (1 GW) in 2029
-12.1 GW of new RES between 262030 (of which 8 GW are solar)
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Do you expect that the
assumptions of the key drivers

M (policy or not) of the capacity . Describe the key capacity and energy mix evolution drivers (policy or not)
your : ) If WtherQexplain 4
country? and energy mix evol_utlon fpr all the data provided.
the data provided will continue
to be valid in November 20227
RO Other (please specify) The trajectory data provided in the See above
current NECrelated to the evolution of
RES capacity and tipenetration of
Electrolyser/DSR/Batteries in the mark
are expected to be adjusted in respons
to Fit for 55 However,no specific data
areyetavailable.
RS No Interest of the investors in RES, dudrioentivesystem.
SE Other (please specify) As the data (and scenarios) are based | National climate and energy targets. Decommissioning of nuclear power p
uncertainties and assumptions, they mi at the end of60-year lifespas.
have changethy November 2022.
Sl Yes Themain driver is NEGBupplemented byhe information gathered by plant
owners, investors, policymakers, projectioatc. However, the provided
PEMMDB datare continuouslyupdated and some of the provided data coul
always be ovewritten by the latest.
SK Other (please specify) The assumptions of the key drivers of t| The trajectory of electricity demand until 2050 provided during the data

capacity and energy mix evolution
probably will continue to be valid in
November 2022.

collection for PEMMDB is in line with the NationalBlepment Plan of the
Slovak transmission system. The electricity demand evolution reflects the
expected evolution of the national economy in Slovakiarelevant factors
knownat the time of providing data for ERAA 20®2t could have a significar
impact on the electricity demand evolution (such as the impact of CQ¥)D
were consideredThe resource energy mix evolution in the EERA reflects th
national policies translated into the Integrated NECP (INECP). A significan
development in increasing prodtion capacity is expected in nuclear
technology. In addition, a significant increase in RES (especially solar and
is expected. This is also in line with the INECP. The assumed evolution of
energy mix, affected by an increase in nuclear capaiciticates an increase ¢
resource adequacy margins.
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8.1.8 Market reforms
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The questioraimedto understanavhethernational market reforms were initiated in the differt@mber State, which reforms and in what extend
they were considered in the data provided. Most TSOs have not started a reflection on a potential market refdiemBentstate consider that
this question is not applicable to their contexg(Norway, Luxembourgthe Czech Republic, Slovenia). Detailed answers can be found below.

Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in t

Which market reforms (e.g. price cap rulg

%ﬁ?t 'S|ERAA scenarios. Please p_ro_vi_d_e your feedback scargit_y pricing) were considered \{vhe How_vyere the reforms listed above considered wh
country? whether or not your country is initiating (currently o{ providing data for ERAA 2022? Please lise | providing data for ERAA 20227
" |in the future) national market reforms (e.g. price cg reforms.
rules, scarcity pricing).
AL There are not any future plans for these market |- -
reforms.
AT No plans yet. - -
BA No specific market reforms are considered when |- -
providing the data.
BE Automatic increase of SDAC technical bidding limj - Automatic increase of SDAC technical bidding lim
(60% increase rule) relates to the modelling rather than to the data
provided
CcY Full market software will be operational in October - -
2022.
Ccz N/A At the moment of providing the ERAA input |-
data, no national market reforms (according
Article 20(3) of the Electricity Regulation) we
considered in the Czech Republic.
DE /' yQi LINPGARS FSSRol O |- -
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What
your
country?

is

Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in {
ERAA scenarios. Please provide your feedback
whether or not your country is initiating (currently o
in the future) national market reforms (e.g. price ca
rules, scarcity pricing).

Which market reforms (e.g. price cap rulg
scarcity pricing) were considered whe
providing data for ERAA 2022? Please lisé
reforms.

How were the reforms listed above considered wh
providing data for ERAA 20227

DK

The scenarigAnalysis Assumptions for Energinet @
2020 provided by the Danish Energy Agetayhe
ERAAs the best guess for a likely development
pathway for the Danish energy system until 2040.
The scenario is constructed around Danish targets
such as 70% greenhouse gas emission reductiong
2030 compared to 1990 levels and a climagutral
society by P50. Additionally, the scenario is
constructed around assumptions that onshore win
and photovoltaic capacity will enter the market
without subsidies/on market terms beyond capacit
additions already agreed upon as of now.

EE

Introducingancillary services market after 2025.
There will also be a transition to 4Binute market
time unit (from 1 hour)

Ancillary services market adoption.

Sharing of reserves between LV angvfiich
follows the Baltic LFC block concept document. T
meansthat some of the capacity is reserved for
ancillary services only.
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ES

Input data provided in line with market
arrangements expected from 2022 onwards.

- Market reforms recently carried out:
*Demandside and storage facilities cgarticipate in
balancing services (after the corresponding
prequalification process) since January 2020
*Modification of price caps and floors have been
Y2RAFASR (2 bommnegwmaX
ahead marketandto+hpdhd € ka2 K A
market.

*Connection to the European RR platform (March,
2020)

*Integration irto Imbalance Netting process throug
IGCC platform (October 2020)

- Foreseen reforms:

*Interconnection reinforcementhowever,
interconnection targets as set out in Art. 4 of
Regulation (EU) 2018/1999 are not expected to be
reached in the 2030 timeframalthough significant
progress is expected with the new Bay of Biscay 3
Transpyrenean projects.

*Imbalance Settlement Harmasation in April 2022
*Programming QH in regime markets: National
approaching to the mFRR standard prod(icteseen
in Q2 2022

*Participation of demaneside and storage facilities
in the redispatch market (foreseen Q4 2022).
*Participation ofindependent aggregators in the
markets (foresee in Q4 2022).

*Market for voltage control (foreseen in Q3 2022)
*National project approaching the aFRR standard
product (foreseen in Q2 2023

*Connection to mFRR European platform (MARI)
Q3 2023 and aFRR European platform in Q2 2024

All Market reforms mentioned have been
considered when providing data for ERAA
2022.

entso®@

Interconnection reinforcements already considere
in the future expected NTC values in the different
time horizons of the study. The possibility for DSR
participate in the markets opens the possibility the
new developmentsnayplay a role in adequacy
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Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in t

Which market reforms (e.g. price cap rulg

%ﬁ?t S| ERAA scenarios. Please pro_vi'd_e your feedback scar(_:it_y pricing) were considered v_vhe How_V\{ere the reforms listed above considered wh
country? whether or not your country is initiating (currently o| providing data for ERAA 20227 Please lisé| providing data for ERAA 20227
" |in the future) national market reforms (e.g. price cg reforms.
rules, scarcity pricing).
Implementgtion of Imbalance Settlement Period =
min in Q4 2023.
FI Significant market reforms expected in the upcomi The direct effect of the market reforms cannd The reforms were not considered when providing

years are consequences of an-#lde harmonsed
balancing market, imbalance settlement and

requirements for the procurement of reactive powe
In addition, the recast or the national regulation on
strategic reserve is under preparation.

be preciselyquantified however, e.g. balancin
market reforms are expected to support price
signals that incentige DSR development in th
balancing timeframe. Some reforms, such as
price cap rules, should be modelled within th
ERAA EVA but were not consideredhe t
provided data. The recast of the national
regulation on strategic reserve has also beer
done and notedalthoughit does not diredly
impact the data.

Finland has also set a new reliability standar
of LOLE 2.1 hours/a and EENS 1 100 MWh/
(previously3 h/a and 1800 MWh/a) based on
an updated analysis.

data for ERAA 2022 for the aforementioned reaso
The new reliability standard will be included in the
ERAA analysis.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

78



entso®@

Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in t

Which market reforms (e.g. price cap rulg

y\éﬁ?t S| ERAA scenarios. Please pro_vi'd_e your feedback scar(_:it_y pricing) were considered v_vhe How_V\{ere the reforms listed above considered wh
country? whether or not your country is initiating (currently of providing data for ERAA 2022? Please lisé| providing data for ERAA 20227
" |in the future) national market reforms (e.g. price cg reforms.

rules, scarcity pricing).
FR France is submitted to therice-cap rules, not to NECP interdiction of new fossil plantapact | No new fossil plant can be invested in (EVA).

scarcity pricing. NECP also fodtige construction of| of priceccap rules on the provided data not

new fossil plants seen.
GR Greece has submitted a Market Reform Plan for | Mainly the reforms that will enable By providing estimates on DSR potential.

approval by the EU Commission. participation of DSR in electricity markets.
HR The electricity market in Croatiagentinuously A new law on the electricity market was ERAA 2022 data are in line with the provisions of

improving. adopted at the end of 2021 new electricity market law.
HU No information. - -
IE - The SEM already incorporates scarcity pricing| - -

- There are some neanergy reforms that could

have an impact on the business cases for
investmentin new capacitysuch as:
0 Significant systems service changes
0 RAs are leading a review of network
tariffs.

IT Yes. Market reforms will be considered according | Increase of interconnection capacity, enablin Data for demandinterconnection and storage

the plan.

seltgeneration, energy storage and demand
side measures and the promotion of Europeg

Market Integration.

capacity updated according to the planned marke
reforms.
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Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in t

Which market reforms (e.g. price cap rulg

%ﬁ?t S| ERAA scenarios. Please pro_vi'd_e your feedback scar(_:it_y pricing) were considered v_vhe How_V\{ere the reforms listed above considered wh
country? yvhetheror not yqurcountry IS initiating (currently o| providing data for ERAA 2022? Please lise | providing data for ERAA 20227
in the future) national market reforms (e.g. price ca reforms.
rules, scarcity pricing).
LT No plans to initiate market reforms. No market reforms considered No market reforms considered
LU No, Luxembourg is part of the DE/LU market. Mar| - -
reforms should be agreegponand established
jointly by the relevant authorities.
LV N/A - -
MK - - -
MT No national market reforms currently envisaged. |- -
NL Currently not foreseen - -
NO Not relevant to Norway More flexibility from demand, ability to reducq Assumptions that there is a reasonable national
(shift) demand at high prices balancebetween demand and generation in avera
climate years
PL To be developed on MS level - -
PT No market reforms were considered - -
RO N/ A - -
RS Serbia is noturrentlyinitiating national market - -

reforms.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

80



entso®@

What
your
country?

is

Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in {
ERAA scenarios. Please provide your feedback
whether or not your country is initiating (currently o
in the future) national market reforms (e.g. price ca
rules, scarcity pricing).

Which market reforms (e.g. price cap rulg
scarcity pricing) were considered whe
providing data for ERAA 2022? Please lisé
reforms.

How were the reforms listed above considered wh
providing data for ERAA 20227

SE

With regards to adequaqyurposes, it is believed
that the transition to a 18ninute imbalance
settlement period (scheduled launch 20243y have
an impact.Scenarios beyond 202dhay require
additionalconsiderations. Other national market
reforms (with respect tdrticle 20.3 ofthe Electricity
Regulation) relate more to balancing markets and
should not have a significant impact on the ERAA
input data.

Sl
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Market reforms (Article 23(5)(e) and Article 20(3)
the Electricity Regulation) shall be considered in t

Which market reforms (e.g. price cap rulg

y\éﬁ?t S| ERAA scenarios. Please pro_vi'd_e your feedback scar(_:it_y pricing) were considered v_vhe How_V\{ere the reforms listed above considered wh
country? whether or not your country is initiating (currently o| providing data for ERAA 20227 Please lisé| providing data for ERAA 20227
" |in the future) national market reforms (e.g. price cg reforms.
rules, scarcity pricing).
SK So far, he results of the adequacy calculations at t| The application of market reformsmainly For example, increasing NTC o3

European level (as well st 2 @ loyn/calcOidtions
at the national level) do not point to problems with
the adequacy of resources in Slovakia. For this
reason, it was not necessary to apply the principle
(market reforms) of Article 20(3) of Regulation (EU
2019/943 in order to eliminate possible regulatory
distortions.

perceived in the INECP (NECP of Slovakia),
which corresponds iits content to the
relevant Euopean regulations and directives,
e.g. from the point of view of removing markg
barriers in the time frames of the daily and
intraday market by joining the 4M Market
Coupling (market coupling between the Czeq
Republic, Hungary, Romania and Slovakia)
subsequent interconnection with the pan
European MRC, as well as the integration of
wholesale electricity markets. A significant
contribution in the area of integration of
wholesale markets, in terms of reducing prict
differences between market areas, wée
commissioning of new 400 kV lines on ik
HUborder. The commissioning of these new
400 kV crosborder lines results in an increag
in crossborder transmission capacity on the
SKHU profile andnakesa positive impact on
the release of capacity for the connection of

new RES.

interconnection profile.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

82




8.1.9 Out-of-market measures
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The questioraimedto understanavhich out-of-market measures TSOs have at their disposal, thkatvolumeis, and how they contribute to the

adequacy of their system.

Twelve TSOs don't have owuttf-market measures to address potential shortfalls in supply. Most of the remaining TSOseipewer reservaigainly
FCR and FRR) as ouif-market measures. DSRoltage reduction andrategicreserves are also mentioned regularly. Other meathaesvere\
mentionedinclude nmarket suspension and restoration rules (Spain), emergency comtiictESOs (Francepnd national safeguard regulation
(Romania). Elering operates an emergency power plant in Estonia.

In general, frequency reserves (FCR, FRR) and voltage control are operational measures and are not considered tosplssiadeighe future.
Albania mentioned that the indicated FCR and FRR capacity contribute to the increase of system adequacy. Capacity@eseamsare activated

based on DA and/ or I D

prices

( 3 00 0 AsEpartvoiVdM aluatins, DERAvIll eontiibutetdtige ddedu&cy € / MWh

assessment scenario with CM. In Sweden, only strategic reserves and disturbance a#iseitpesig@lly) are considered for adequacy.

What out-of-market measures (e.g. capacity

Quantification of the outof-market measures

Bl e market strategic reserves, FRR, FCR) do you h that could be used to address potential shortfal F_’Iease el hO.W N2 GENHITEME! MEESINEE
your . . . . . .| listed above contribute to system adequacy for
country? at your dlgposal in order to address potential |in supply. Please indicate whether the value rs your country
shortfalls in supply? MW or % peak demand
AL FRR and FCR FCR requirement is 6 MW and FRR needs are| The above measures contribute to the increase
evaluated at 144 MW. the system adequacy.
AT None - -
BA None - -
BE Previously relevamut-of-market measures for |- -
BE were thestrategicreserves (S§g However,
the SR mechanism is no longer relevant for BE
(i.e. no longer approved under EC State Aid
Guidelines).
CY Full market software will be operational in Based on predicted peak demand in MW and | Full market software will be operational in

October 2022.

relevant reserves.

October 2022. Until therand when results and
drivers are generated, otdgf-market measures
will be the main driver for designing the adequa

of the country.

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

83

f

C



entso®@

What is
your
country?

What out-of-market measures (e.g. capacity
market strategic reserves, FRR, FCR) do you h
at your disposal in order to address potential
shortfalls in supply?

Quantification of the outof-market measures
that could be used to address potential shortfal
in supply. Please indicate whether the value s
MW or % peak demand

Please explain how the oubf-market measures
listed above contribute to system adequacy for
your country.

Cz

Currently, the country does not have any anft
market measures dts disposal. The reserves ar
modelled as increa&sl load (extra load) so that
power plants conventionally delivering reserveg
are made part of the dataset and are available

the market.
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DE

The outof-market resources for Germany
include

- Capacity reserve: Reserve for unforeseeable
events, which are activated in case of a lack of
market clearance (2 and ID). They can also be
used to resolve grid congestions.

- Grid reserve: Used to resolve congestions an|
contains different types of@wer plants located
in Germany. In emergency situations, it can be
used for adequacy in grid operation, if not neeq
for solving grid congestion. However, in terms (
system forecasting, its availabiligynot
sufficiently reliable tde counted orduring
national scarcity situations. Therefore, it is
excluded here.

- Out-of-marketdemandside response: With the
Ordinance on Interruptible Load Agreements
(AbLaV), interruptible demand can be obliged {
take measures to maintain gridhd system
security. For the purpose of AbLaV, interruptibl
demand is defined as consumption urtitsit can
reliably reduce their demand for a fixed capacit
upon request by the German TSO. (If prices
exceed200e k a2 KX (KA & NB&S
market. herefore, this reserve j®n the one
hand a TSO oubf-market measureon the other
hand it ispart of the ERAA simulation runs if
pricesexceedd nn e ka2 KO @

- Lignite units in standbyS{cherheitsbereitschaft
- Frequencyestorationreserves.

- Speciahetwork equipment: usednlyfor
redispatch.

- Capacity reserve: Since 1 October 2020 and {
30 September 2022, a total capacity of 1056 M
of gasfired power plants outside the market is
available. These power plants have todyailable
within maximally 12 hours. 2025 & 2030:
Dimensioning of capacity reserve is not doney
Best guess of TSO: Same level as today.

- Out-of-the-market Demand Side Response
(AbLaV): For 2024250 MWof interruptible load
are consideed; for 2030, 1758.9 MW.

No other out-of-market resources should be
taken into account for adequacy studies in 202
and2030.

For information: Development of further reservg
that do not directly contribute to national
adequacy.

- Lignite units in standby5{cherheitsbereitschaft
Lignitefired power plant blocks with a total
capacity of 2.4 GW are currently in backup mog
until 2023. The lead time in which the power
plants arecompletely available is 240 hours. In
addition, the TSOs may dispatch themly if the
German governmenteclaresan energy crisis
situation. Theinal shutdown of theseplants will
come graduallyAfter 30 September 2023his
reservewill becompletelydissolved.

- Grid reserve: Currently, it comprises a total
capacity of 5.6 GW. The new capacity values g
currently being determined in the ongoing
national study.

- Special Network Equipment: a total of 1200 M
are currently under construction anaill be
available for curative redispatch aft&iOctober

2022.

entso®@

Thecapacity reserve contributes 1056 MW to
national adequacy. Activation trigger:

-Dayl KSFR LINAOS I onnn
- Intraday price bid side over one hour = 9999.9
ekKaz?K

No other reserves should be taken into account
for adequacy studies.
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What is
your
country?

What out-of-market measures (e.g. capacity
market strategic reserves, FRR, FCR) do you h
at your disposal in order to address potential
shortfalls in supply?

Quantification of the outof-market measures
that could be used to address potential shortfal
in supply. Please indicate whether the value s
MW or % peak demand

Please explain how the oubf-market measures
listed above contribute to system adequacy for
your country.

DK

Denmark has not reported any cof-market
measures as part of the ERAA databetcause
capacity mechanisms/capacity markets/strateg
reserves are not uiged in the country.
Reserve/ancillary service capacity is normally
considered oubf-market (dayahead market).
Data for both FCR and FRR have been provide

Total reserve requirements ithe ERAAre 692
MW for DKE1 in 2021 and 712 MW from 2022
onwards. For DKW1he requirement is 394 MW
for the entire 202%2031 period.

Within the hour of operationFCR will be

activated with the shortest possible response
time (a few seconds), whereaftaFRR and mFR|
will be activated further to meet any imbalance

EE

KiisaEmergencyPower Plant.

250 MW

Will be used only after all available markedsed
resources are exhausted. It is the emergency
reserve

ES

In such caseshe market suspension and
restoration rules stemming from Network Code

Emergency and Restoration would be applied.

N/A, as no specifiout-of-marketproducts are
available

No specific products available for eot-market
measures.
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What out-of-market measures (e.g. capacity

Quantification of the outof-market measures

M market strategic reserves, FRR, FCR) do you h that could be used to address potential shortfal F_>Iease SIEN hO.W 1S @ IFIMENED TS RUITEE
your . . . . - .| listed above contribute to system adequacy for
country? at your dlgposal in order to address potential |in supply. Please indicate whether the value s your country
shortfalls in supply? MW or % peak demand
FI Finland has a strategic reserve measure in pla¢ Strategic reserve capacityas611 MWas ofthe | Strategic reserve is used if a potential shortfall
until 2032 to safeguard security of supply of | end of June 202Dut no capacity was contracte( supply is known in advance (>¢i2 hours).
electricity.However the reserve igrocuredon |in the latest procurement of the reserve for the
anannual basisand currently there is no capaci| period 20222023 Therefore, reserve capacity | The mFRR are mainly used fiquency
contracted to the reserve. for the upcoming years is unknown. restoration but caralsobe used for system
adequacy for short periods of time.
According to the revised natioheegulation, The mFRBtal capacity is currently 1218 MW:
Fingrid should primarily use mFRR capacity for 927 MW owred; 291 MW leased. The
potential shortfalls in supply to the extent that | development of the capacity is included in the
operational security can be upheld. The mFRR| data inputs.
consists mainly of gas turbines, some of which
owned by Fingrid and some of which are lease|
by Fingrid.
FR Eco gestures, voltage reduction, interruptible lo| Eco gesturesdepencdent on the situation sothey | Eco gestures, voltage reduction, interruptible lo
contract with industries, emergency contracts | cannot be modelled as a guaranteed amount o| contract with industries: reduction of load
with TSO, mfRR MW. Voltage reduction: 84% of peak demand | emergency contracts with TSO, mfRR: increass
(but decreaimg after a few hours)interruptible | production
load contract with industries: 350 MW
Emergency contracts with TSO: depemtion the
situation, sothey cannot be modelled as a
guaranteed amount of MAMfRR: 1500 MW
GR No out-of-market measures are available. - -
HR DSR, FRR, FER. - The outof-market measures contribute positive
to system adequacy.
HU Balancing market products. - -
IE Voltage reduction TBC Voltage reduction can be used as a temporary
relief measuran times of stress.
IT At presentthere is no strategic resenia Italy. |- -
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What out-of-market measures (e.g. capacity

Quantification of the outof-market measures

M market strategic reserves, FRR, FCR) do you h that could be used to address potential shortfal F_>Iease SIEN hO.W 1S @ IFIMENED TS RUITEE
your . . . . - .| listed above contribute to system adequacy for
country? at your dlgposal in order to address potential |in supply. Please indicate whether the value s your country
shortfalls in supply? MW or % peak demand
LT Active power reserve ~520 MW until the end of 202%rom2026 With the synchronous mode with continental
onward,total national reserveequirementwill Europe network (from 2026nward), the country
be 709 MW. will be subject to the same rules asi@l
Member States Today Lithuania is still part of
the IPS/UPS system.

LU None - -

LV Latvia is keeping FRR. - -

MK - - -

MT Capacity market strategic reserves. 215MW. These ouf-market reserves consist of gasoil
fired opencycle gas turbinesvhich can be
dispatched in case of any failurasother plants
or potential shortfalls in supply. Gas turbines af
always available for dispatch and take only 15
minutes from start to synchrasation.

NL - - -

NO It is assumed that the need foeserves will See above Reduces capacity available for the edyead

increase, but because thisnot yet quantified,
the same values are used for tomorrow and

today.

market

ENTSEE | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

88



entso®@

What out-of-market measures (e.g. capacity

Quantification of the outof-market measures

M market strategic reserves, FRR, FCR) do you h that could be used to address potential shortfal F_>Iease SIEN hO.W 1S @ IFIMENED TS RUITEE
your . . . . - .| listed above contribute to system adequacy for
country? at your dlgposal in order to address potential |in supply. Please indicate whether the value s your country
shortfalls in supply? MW or % peak demand
PL 1. DSR contracted for the period 2@2026as a | 1. Average values: a) 2022: 8839 MW, b) Therole of these operationabut-of-market
part of alreadyconcluded Capacity Market 2023: 801 MM c) 2024: 1039 MW ¢) 2025: 95| measures is to restore reserves in the system
auctions. MW c) 2026: 1509 MW a) level dependent on| therefore, not all of them contribute to the EVA
2. Voluntary DSR contracted with consumers f( season; b) values from main and additional CN (Economic Viability Assessment) of ERAA 202}
the period April 202¢March 2022. auctions; c¢) reduction tests did not proceed yet| and the adequacy assessment of scenario with
3. Additional mustun understood as the increaq effectivelevel may be lower Capacity Market in mediunand longterm
of the contracted infeed of CHPs. 2. Up to 100 MWhased on a recent PSE (Polisl perspectives. DSR contracted for the period
4. Administrative loadeductionaccording to the | TSO) survey. Availability not guaranteed and |2021¢2026 (andestimated through2030) as a
national legislation: Regulation of the Council g depends on voluntary counterparty offers. part of already concluded Capacity Market
Ministers of 23 July 2007 on the Detailed 3. About 200 MW. Availability depends on auctions will contribute to the adequacy
Principles and procedures bftroducing weather conditions (heat demand). assessment of scenario with Capacity Market
Limitations on Sale of Solid Fuels and Supply & 4. Adminig¢rative loadreductionrefers to (after caseby-case quanfication).
Consumption of Electricity or Heat (Journal of | electricity consumers throughout the year, for
Laws of 2007, No. 133, item 924). The descripl which the contracted power is set above 300 kK
of this measure is also described in the draft off There are many exceptiomgnongthe above
the RiskPreparednes$lan (draft is not pubtily | mentioned consumers fawhomload curtailment
available). cannot be used.
PT For ERAA 2022 purposes, there were noaut |For ERAA 2022 purposes, there were noaut | For ERAA 2022 purposes, there were noafut

market measures indicated by REN, accortting

the PT national adequacy assessment report.

market measures indicated by REN, accortting

the PT national adequacy assessment report.

market measures indicated by REN, accordting
the PT nationahdequacy assessment report.
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What out-of-market measures (e.g. capacity

Quantification of the outof-market measures

M market strategic reserves, FRR, FCR) do you h that could be used to address potential shortfal F_>Iease SIEN hO.W 1S @ IFIMENED TS RUITEE
your . . . . - .| listed above contribute to system adequacy for
country? at your dlgposal in order to address potential |in supply. Please indicate whether the value s your country
shortfalls in supply? MW or % peak demand
RO In crisis situations in the operation of the natior] N/A Therole of these operationabut-of-market
power systemthe Romanian TSO may apply th measures is to restore reserves in theteys,
safeguard regulation issued bye NRAThe aim therefore, not all of them contribute to the EVA
of applying this regulation is to balance (Economic Viability Assessment) of ERAA 202}
productionandconsumption as wellas and the adequacy assessment of scenario with
maintaining scheduled exchangeby increasing Capacity Market in mediunand longterm
production and reducing consumption. perspectivs. DSR contracted for the period
Consumptioncan be reducedby applying the 2021¢2026 (andestimated through2030) as a
Limitation Norm elaborated by TSO. part of already concluded Capacity Market
auctions will contribute to the adequacy
assessment of scenario with Capacity Market
(after caseby-case quantificatioh
RS Voltage reduction and FRR. With voltagereduction peak demand caneb With voltage reductionpeak demand caneb
reduced by 3% reduced by 3%
SE Strategic reserve, disturbance reserve, FRR, F| Strategic reserve: 562 M\Wisturbance reserve: | The strategic reserve with a capacity of 562 M\
FFR, disconnection of load. 2000 MW FFR: 100 MWFOR-D: 580 MW FCRN: |in price area SE04 is contracted to March 2025
240 MW, FRR: 140 MW and could address adequacy problems within t
period. A portion of the disturbance reserve
(which has a total capacitf 2000 MW) might be
able to help resolve adequacy problems
temporarily, but this is not its intended purpose.
Capacities for the other oubf-market measures
(FRR, FCR and FFR) have not been included |
due to low resilience.
Si None - -
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What is
your
country?

What out-of-market measures (e.g. capacity
market strategic reserves, FRR, FCR) do you h
at your disposal in order to address potential
shortfalls in supply?

Quantification of the outof-market measures
that could be used to address potential shortfal
in supply. Please indicate whether the value s
MW or % peak demand

Please explain how the oubf-market measures
listed above contribute to system adequacy for
your country.

SK

Measures to address decreases and increases
frequency; measures to address voltage drops
and surgesmeasures to prevent overloading of
elements

With regard to FCR+/aFRR+/andmFRR+/ the
total market node requiremenin 2022is as
follows:

- total market node requirement (positive): 793
MW

- total market node requirement (negative): 681
MW

To prevent the emergence and spread of majo
system failures (management of critical
conditions in the ES SR), a system of preventiy
measures (Defese Plan) has been createdith
the aim of keeping the power system of the SR
stable operation as much as possible. These
measures are described in the Technical Rules
SEPS.
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