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Whereas

(1) This document sets out the methodology for the European resource adequacy assessment (hereafter
referred to as “ERAA”) in accordance with Articles2{17}andArticle 23(3) of Regulation (EU) 2019/943 of
the European Parliament and Council of 5 June 2019 on the internal market for electricity (recast}—as

mar—ket—des«gn—(hereafter referred to as ”Electr|C|ty Regulahon ’). This methodology is hereinafter
referred to as the “ERAA methodology”.

(2) The ERAA methodology takes into account the general principles and goals set out in the Electricity

(a)

(b)

©

(d)

(©

®

(&)

(h)

Regulation as well as in a broader EU legalregulatory framework, in particular:

Regulation (EU) 2019/942 of the European Parliament and of the Council of 5 June 2019
establishing a European Union Agency for the Cooperation of Energy Regulators (reea&t—)—as

2024-thereinafter referred to as “ACER Regulation”);

Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on
common ruIes for the internal market for electrlaty and—ama@dmg—Dwe%e—z-Ql—l/—z—#EU—as

2—92-4—(here|nafter referred to as ”Electrlaty Dlrectlve")

Regulation (EU) 2019/941 of the European Parliament and of the Council of 5 June 2019 on
risk-preparedness in the electricity sector (hereinafter referred to as “RPR”);

Commission Regulation (EU) 2015/1222 of 24 July 2015 establlshlng a gwdellne on capauty
allocation and congestion management.

{EU2021/280 of 22 February 2021 (hereinafter referred to as ”CACM Regulatlon )

Commlssmn Regulatlon (EU) 2017/2195 of 23 November 2017 establlshlng a guideline on

(hereinafter referred to as “EB GL”);

Commission Regulation (EU) 2017/1485 of 2 August 2017 establlshlng a gmdellne on eIectrlClty
transmission system operation,—as—amended-by-Commissiontmplementing F

2021/280-6f 22 February2021 (herelnafter referred to as ”SO GL");

Commission Regulation (EU) 2017/2196 of 24 November 2017 establishing a network code on
electricity emergency and restoration (hereinafter referred to as “E&R NC”);

Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December
2018 on the Governance of the Energy Union and Climate Action as—sepﬁfemeﬂted—by

2—92—27L2-2-99—9f—15—Nevember—292-2—(here|nafter referred to as ”Governance Regulatlon”)

Regulation (EU) No 1227/2011 of the European Parliament and of the Council of 25 October
2011 on wholesale energy market integrity and transparency as-amended-by-Regulation{EY}



%he—GeaneH—ef—l%—wne—zgzll—(heremafter referred to as ”REMIT”)

0) Commlssmn Regulation (EU) 543/2013 of 14 June 2013 on submission and publication of data

(herelnafter referred to as “Transparency Regulatlon”)

ék—)—A@ER—deer&reﬂ—ef—Z—@eteber—zQ%Q—apﬁrewng egort from the Me%heée#egy—fer—the—l%urepean

Commission to the European Parhament and ef-the Council efé—}ane—zgi-é)—on the B
marketforelectricity

(k) ACER-decisionne-05assessment of possibilities of streamlining and simplifying the process of
applying a capacity mechanism under Chapter IV of Regulation (EU) 2019/943, in accordance
with Article 69(3) of Regulation (EU) 2019/943, COM/2025-ef-25-July-/65 final (hereinafter
referred to as “Streamlining Report”);

() Communication from the Commission — Framework for State Aid measures to support the
Clean Industrial Deal (Clean Industrial Deal State Aid Framework), C/2025-approvingthe/7600
0J C, C/2025/3602, 4 (hereinafter referred to as “CISAF”);

H(m) The type and format of data and the methodology for TSOs’ and DSOs’ flexibility needs
analysis approved by ACER Decision 05/2025 (hereinafter referred to as “the-Flexibility Needs
Assessment Methodology” or “FNA Methodology”);-arée

m)(n) ACERDecision-no-23/2020-of 2-October2020-approving-the-Methodology for calculating the

value of lost load, the cost of new entry, and the reliability standard approved by ACER Decision
23/2020 (hereinafter thereferred to as “VOLL, CONE and RS Methodology“})”);

(0) Technical specifications for cross-border participation in _capacity mechanisms approved by
ACER Decision 36/2020 (hereinafter referred to as “Technical Specifications”).

(3) The responsibility to determine the general structure of its own level of security of supply is a Member
State’s right, pursuant to Article 194(2) of the Treaty on the Functioning of the European Union. The
freedom for a Member State to set its own desired level of security of supply is also recalled in
reeitalRecital (46) of the Electricity Regulation.

(4) The ERAA methodology contributes to an efficient achievement of the objectives of the Energy Union
set outin Article 1(a) of Electricity Regulation, in particular with respect to security of supply, by providing
an objective methodological basis for the assessment of resource adequacy concerns.

(5) The ERAA methodology previdesferensures a thereughrealistic assessment, by requiring that the<best
forecast of the expected system state be used to assess resource adequacy.

{5)(6) The ERAA methodology has been developed in line with the principles of the electricity market
operation outlined in Article 3 of Electricity Regulation. In particular, the ERAA helps to ensure that safe
and sustainable generation, energy storage and demand response participate on equal footing in the
market (pursuant to Article 3(j) of Electricity Regulation), by requiring that all resources which contribute
to resource adequacy are modelled.
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£63(7) The ERAA aims to best reflect system development trends, including change of generation capacity
mix, change of demand patterns, network development and others. The ERAA also aims to best reflect
the expected trends in market design.

£H(8) The ERAA aims to provide reliable results and to reflect the realistic conditions of market and electric
system operation.

£8)(9) The ERAA aims to provide a consistent and comparable basis on a European level, gives key insights
into the adequacy of supply to meet demand, and identifies resource adequacy concerns (and their
causes). The ERAA results should help to inform the EU Member States (hereafterhereinafter referred to
as “MSsMember States”), national regulatory authorities (hereafter referred to as “NRAs”) and
stakeholders about the forecast level of security of supply in the EU. The ERAA results may also serve as
a basis to consider different market design options pursuant to Articles 20 and 21 of Electricity
Regulation.

“bH0) For the purpose of complementing the European resource adequacy assessment, Member {Formatted: Space After: 11.7 pt

States may also carry out national resource adequacy assessments pursuant to Article 24 of the
Electricity Regulation. National resource adequacy assessments in accordance with Article 24 of the
Electricity Regulation -and the European Resource Adequacy Assessment in accordance with Article
23(5)(eb) of the Electricity Regulation shall be based on appropriate central reference scenarios of
projected demand and supply including an economic assessment of the likelihood of retirement,
mothballing, new-build of generation assets and measures to reach energy efficiency and electricity
interconnection targets and appropriate sensitivities on extreme weather events, hydrological
conditions, wholesale prices and carbon price developments. Based on their central reference scenarios
and-sensitivities, both the ERAA and NRAAs can identify adequacy concerns.

“a2(11) Transparency and monitoring are essential for ensuring accountability of the European
Network of Transmission System Operators for Electricity (hereafter referred to as “ENTSO-E”) in carrying
out the ERAA and increasing stakeholders’ understanding of this exercise. To this aim, the ERAA
methodology includes specific data publication and public consultation requirements, thereby not only
enhancing transparency of the ERAA but also promoting transparent operation of ENTSO-E as mandated
by Article 41(2) of Electricity Regulation. Furthermore, the ERAA methodology envisages information-




sharing with the relevant NRAs to facilitate their joint regional oversight on cross-border issues pursuant
to Electricity Directive.

“33(12) The ERAA methodology envisages suitable stakeholder engagement channels to ensure that
all stakeholders and NRAs have the opportunity to provide transmission system operators (hereafter
referred to as “TSOs”) and ENTSO-E, where necessary, with the relevant data to enable ENTSO-E to
complete, compare and benchmark the data and assumptions used in the ERAA.

(13) In 2024, the Electricity Regulation was amended to improve the design of the Union’s electricity market.*

Under Article 69(3) of the Regulation, the Commission was tasked with assessing how to streamline and
simplify the application process for capacity mechanisms (CM) under Chapter IV and to request ACER to
amend the ERAA methodology as appropriate. The Commission’s Streamlining Report of March 2025
formed the basis for ACER’s subsequent request to amend the methodology.

(14) Additionally, the Commission was tasked with developing proposals to simplify the process of assessing
CMs. In August 2025, the Commission adopted the CISAF, establishing a fast-track approval process for
CMs.

(15) The CISAF relies on ERAA to provide the necessary inputs for the computation of the CM-related
parameters. The Streamlining Report recommended that the ERAA methodology should include a post-
process to enable the direct identification of the capacity volume to procure for each bidding zone linked
to the adequacy gap identified in the ERAA. Furthermore, the Report recommended that technology-
specific de-rating factors should be made publicly available by ENTSO-E, with ACER’s oversight.

(16) Consequently, this methodology requires ENTSO-E to compute and publish, within each annual ERAA
(“ERAA edition”), the CM-related parameters necessary for Member States that wish to make use of the
CISAF fast-track CM approval process, including at least de-rating factors, adequacy gaps and total firm
capacity needs for all modelled zones with an adequacy concern. Integrating the computation of the CM-
related parameters within the ERAA provides several benefits. It ensures availability of these parameters
to all Member States, enhances the transparency of the ERAA, and enables Member States to understand
how their parameters are influenced by system developments and adequacy conditions in other
countries. This approach is also the most efficient approach, since in this way parameters can be derived
through standardised post-processing of ERAA outputs, without imposing undue computational burden
on ENTSO-E and without requiring Member States to process the full ERAA datasets.

(17) Article 22(1)(c) of the Electricity Regulation stipulates that CMs must not exceed what is necessary to
address adequacy concerns. This requires that the volume of capacity procured by a Member State
appropriately considers the positive adequacy effects of CMs implemented in other Member States.
Within the ERAA, these cross-border interactions and their system-wide contribution to adequacy can
only be captured in the central reference scenarios that include CMs (with-CM central reference
scenarios). Deriving CM-related parameters from the with-CM central reference scenario is also essential
for maintaining consistency with the calculation of maximum entry capacity, as set forth in the Technical

' 1 Regulation (EU) 2024/1747 of the European Parliament and of the Council of 13 June 2024 amending
Regulations (EU) 2019/942 and (EU) 2019/943 as regards improving the Union’s electricity market design, OJ

L.2024/1747,26.6.2024.




Specifications. Therefore, this methodology provides that de-rating factors, adequacy gaps, and total
firm capacity needs will generally be extracted from the with-CM central reference scenarios. The
methodology therefore foresees a gradual implementation of the derivation of CM-related parameters
from with-CM central reference scenarios, aligned with the progressive implementation of those
scenarios across successive ERAA editions.

“5(18) Article 19e(1) of the Electricity Regulation requires that the regulatory authority, or anether

1.

authority or entity designated by a Member State, temust adopt a report on the estimated flexibility
needs fercovering a period of at least the next 5 to 10 years at the-national level. Pursuant-te-Article
19e(1)(a) of the Electricity Regulation; requires that this ratienal-level-report shalimust be consistent

with the e Lot eeA SSSeSSEAEA S Ae—adEeA oot Eee

Article 1.

Article 1 <«
Subject matter and scope,

The ERAA methodology shall be used to identify resource adequacy concerns by assessing the<
overall adequacy of the electricity system to supply current and projected demand levels for
electricity at Union level, at the level of the MSsMember States, and at the level of individual bidding
zones, where relevant, in accordance with Article 23(1) of Electricity Regulation.

432 2.-The ERAA methodology shall fulfil the requirements of Article 23(5) of Electricity Regulation

A

3. 3.-ERAAs shall have explicitly modelled systems covering at least the region composed of TSOs (i.e.

at least the European Union). ENTSO-E shall continuously engage operators of other interconnected
systems to establish and foster cooperation. If tightly interconnected neighbouring regions commit
to cooperate on resource adequacy assessments, they should be modelled as explicitly modelled
systems. Otherwise, the contribution of these systems to pan-European resource adequacy shall be
considered through non-explicitly modelled systems.

4. 4.-The temporal and spatial granularity of the ERAA shall respect at minimum the granularity<

defined in the ERAA methodology. The-frequeney-ofENTSO-E shall carry out the ERAA shalrespect
thefrequeney-definedon an annual basis,in theline with Article 23(4) of Electricity Regulation.

Article 2.
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1

2.

Methodol for tho |

4
sy-for-the Kurepea Souree )

Article 2 <

Definitions and interpretation,

1 -For the purpose of the ERAA methodology, the definitions in Article 2 of Electricity Regulation,
Article 2 of RPR, Article 2 of CACM Regulation, Article 3 of SO GL, Article 2 of EB GL, Article 2 of
Transparency Regulation as well as Article 2 of Electricity Directive shall apply. ,

2-In addition, the following definitions and acronyms shall apply. In the event of any inconsistency
between the following definitions and the definitions pursuant to paragraph (1), the latter shall
prevail.

(a) “adequacy gap” means for a given modelled zone, target year and scenario assumption basis, a

quantity expressed in MW of equivalent firm capacity representing the additional capacity

required, relative to the de-rated installed capacity in the corresponding without-CM central

reference scenario, for that modelled zone to meet its applicable reliability standard, as

determined in accordance with Article 12.

{a)(b) ‘annual fixed costs’ means costs incurred each year in the context of operation of a capacity
resource once the capacity resource starts commercial operation, independently from the

generated or curtailed (in case of DSR) energy volume;

{b)(c) ‘capacity calculation methodology’ (CCM) means the capacity calculation methodology

expected to apply for the considered target year;

{e)(d) ‘capacity resource’ means any generation, storage or DSR asset which may bring resource

adequacy benefit;

{ey(e) ‘capital expenditures’ (CAPEX) means the investment required to develop, construct or
refurbish a capacity resource without considering the financial costs (e.g. interest costs) or the
structure of financing (equity versus debt), i.e. the investment required if the capacity resource

were to be built overnight at the current prices;

{e)(f) ‘central reference scenarios’ means the main scenarios defined pursuant to Article 3(52a), in

line with Article 23(5)(b) of Electricity Regulation;
H(g) ‘CHP’ means combined heat and power;

{g)(h) ‘CM’ means capacity mechanism pursuant to Article 2(22) of the Electricity Regulation;

(i) ‘CNEC’ means critical network element associated with a contingency used in the CCM. For
the purpose of the ERAA methodology, the term CNEC also covers the case where a critical

network element is used in the CCM without a specified contingency;

{H(]) ‘CONE’ means cost of new entry in line with the CONE methodology;

(k) ‘CONE methodology’ means the methodology for calculating the cost of new entry pursuant
to TITLE 3 of the VOLL CONE RS methodology;
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(I) ‘CORP’ means cost of renewal or prolongation pursuant to Article 2 of the VOLL CONE RS

methodology;

(m) ‘demand’ means the total instantaneous electricity consumption observed in the transmission

system, including transmission network losses;

(n) ‘de-rated installed capacity’” means, for a given modelled zone, target year and scenario, the
quantity of equivalent firm capacity attributable to installed capacity located in that modelled
zone, calculated in accordance with Article 12(11).

(0) ‘de-rating factor’” means, for a given technology type, modelled zone, target year and

scenario assumption basis, the parameter that quantifies the contribution of that
technology, expressed in_equivalent firm capacity, to meeting applicable reliability
standard in that modelled zone for that target year with that scenario assumption basis,
as determined in accordance with Article 12.

{m)(p)_ ‘DSR’ means demand response pursuant to the Electricity Directive. In addition,

i. ‘explicit demand-side response’ (explicit DSR) means the change-ef-electric-demand
pursuant-to-an—-aceepted-offerto-sel-demanddemand-side flexibility that is actively

offered into the market or procured as a service. It is represented as a dispatchable
resource (i.e., a controllable reduction or inerease—inshift of load) with an explicit
activation rule. In modelling terms, it typically appears as an erganised-market-either
directly—or—through—aggregation—Explicit—DBSRexplicit decision variable subject to
constraints, and may eensist-of-eitherforegone—ortime-shifted-demand;be treated

analogously to a supply-side resource;

ii. |mpI|C|t demand- 5|de response (|mpI|C|t DSR) means the r:l4amge—e>f—e|~9mafnel—lay—fnm‘:hl

epd#eeted—by—mq—ewg-y—management—senﬂee—prewéer—demand changes that occur

passively through consumers’ normal reaction to price signals or tariffs, without an
explicit market bid or activation by an operator/aggregator. In modelling terms, it can
be captured through altered demand levels or load shapes, or appear as a dispatchable
resource;

{e)(q) ‘discount rate’ expresses the time value of money and converts future cash flows to their

equivalent present value via a discount factor, k———k = ﬁ, where r is the discount rate

and n is the number of years;

‘earliest entry year’ means the first target year in which new capacity resources of a given

(s)

technology may be assumed to enter the market in the Economic Viability Assessment. This
year is determined to ensure that there is sufficient time for commissioning if an investment
decision is made at the time of the ERAA study.

‘earliest exit year’ means the first target year in which existing capacity resources of a given

technology may be assumed to exit the market in the Economic Viability Assessment. This year

10



is determined to ensure that there is sufficient time for retirement or decommissioning,
assuming that a decommissioning decision is taken at the time the ERAA.

p)(t) ‘ECG’ means electricity coordination group;

{e)(u) ‘economic dispatch’ (ED) means a mathematical optimisation model as described in Article
7;

5(v) ‘economic lifetime’” means economic lifetime pursuant to the CONE methodology;

{s)(w) ‘economic viability assessment (EVA) means a model assessing the viability of capacity
resources, informing decisions on thetikelihoed—ef-retirement, mothballing and re-entry,
renewal/prolongation and new-build of capacity resource as described in Article 6;

H(x) ‘energy-only market’ (EOM) means the markets for electricity, including over-the-counter
markets and electricity exchanges, markets for the trading of energy, balancing and ancillary
services in all timeframes, including forward, day-ahead and intraday markets, but excluding
CMs;

f)(y) ‘energy not served (ENS)’ means, for a given MTU and modelled zone, the energy which is
not supplied due to insufficient capacity resources to meet the demand;

(z) ‘equivalent firm capacity’ means a common capacity metric, expressed in MW, used to compare
the contribution of different resources to resource adequacy and to express adequacy-related
capacity values for modelled zones. One MW of equivalent firm capacity corresponds to the
contribution to resource adequacy of one MW of perfectly reliable reference technology.

(aa) ‘ERAA edition’ means ERAA conducted for a given year. For example, ERAA 2026 edition means
ERAA conducted for the year 2026.

(bb) ‘ERAA report’ means the scenarios, sensitivities, assumptions and results of the ERAA
for the purpose of Article 23(7) of the Electricity Regulation.

&9(cc) ‘expected energy not served’ (EENS) means, in a given modelled zone and in a given
time period, the expected ENS;

w)(dd) ‘explicitly modelled systems’ means electric systems which are modelled in detail.
These systems shall be modelled considering each element of the probabilistic model set in the
ERAA methodology;

9(ee) FCR means frequency containment reserves pursuant to SO GL;

EA(ff) “fixed costs’ means the sum of the CAPEX (annualised based on WACC) and the annual fixed
costs of a capacity resource;

2)(gg) ‘flow-based’ means the flow-based approach pursuant to CACM Regulation;

taa)(hh) ‘flow-based domain’ means a set of constraints that limit the flow-based cross-zonal
capacity;

bby(ii) FRR means frequency restoration reserves pursuant to SO GL;

11



ee)(ii) ‘GSK’ means generation shift key pursuant to CACM Regulation;

deh(kk) ‘load factor’ means the power generated (respectively consumed) by a given
generation (respectively consumption) unit, divided by the installed capacity of the generation
unit (respectively the maximum demand consumed);

feey(1) ‘loss of load expectation’ (LOLE) means, in a given modelled zone and in a given time
period, the expected number of hours in which resources are insufficient to meet the demand;

H#H(mm) ‘MC’ means Monte Carlo (i.e. related to the Monte Carlo method);
fee)(nn) ‘MC sample year’ means one realisation of possible future states of the modelled

power system resulting from the combination of sampling different stochastic variables;

iy (00) ‘market-based capacity resource’ means any capacity resource available in the
system complying with market rules and commercial agreements and participating to the
Internal Market for Electricity. This includes inter alia all capacity resources participating in CMs
which are allowed to participate to the EOM;

(pp) _ ‘Member State’ means EU Member State;

6H(qq) ‘modelled zone’ means either a bidding zone, a country or another geographic area
that is explicitly modelled in the ED. A modelled zone cannot be larger than a bidding zone or a
country;

(1r) ‘Modelled zone with an approved CM means a modelled zone for which, in order to ensure
compliance with its reliability standard, capacity is to be procured in the considered target year
under a CM approved by the Commission in accordance with Union State aid rules pursuant to
Articles 107, 108 and 109 of the Treaty on the Functioning of the European Union.

ddoy(ss) ‘MTU’” means market time unit pursuant to Transparency Regulation;

(tt) ‘near-scarcity MTU’ means an MTU in which any increase in load in the considered modelled
zone would result in additional ENS.

“b(uu) ‘NECP’ means an integrated national energy and climate plan pursuant to the
Governance Regulation;

(vv) ‘NECP notification deadline” means the date by which Member States are required to notify
to the Commission either:

(a) their NECPs pursuant to Article 3(1) of the Governance Regulation, or

(b) updates of their latest notified NECPs pursuant to Article 14(2) of the Governance
Regulation.

fram(ww) ‘net generating capacity’ (NGC) of a generation unit means the maximum net active
electrical power it can produce continuously throughout a long period of operation in normal
conditions, where:

12



i.  ‘net’ means the difference between, on the one hand, the gross generating capacity of
the alternator(s) and, on the other hand, the auxiliary equipment load and the losses
in the main transformers of the power station;

ii. for thermal plants, ‘normal conditions’ means average external conditions (climate
etc.) and full availability of fuels; and

iii. for hydro, solar and wind units, ‘normal conditions’ means the nominal availability of
primary energies (i.e. water, solar or wind conditions).

am(xx) ‘net transmission capacity (NTC)’ means the coordinated net transmissientransfer
capacity approach pursuant to CACM Regulation;

eo)(yy) ‘non-explicitly modelled systems’ means electric systems which are not explicitly
represented in the modelling framework in detail, and which are directly interconnected with
an explicitly modelled system;

pp)(zz) ‘out-of-market capacity resource’ means any capacity resource which is not market-
based. Out-of-market capacity resources include capacity resources of strategic reserves;

tgep(aaa) ‘PECD’ means pan-European climate database;
&) (bbb) ‘PEMMDB’ means pan-European market modelling database;

(ccc) —‘perfectly reliable reference technology’ means a technology that is continuously available
at its rated capacity and not subject to forced outages, planned outages or energy constraints.

{ss)(ddd) ‘pivotal target year’ means a target year infor which adeguaeythe ERAA explicitly
performs economic viability and ED simulations-are—performed-and—reliability-indicaters—are
computed, rather than deriving results through interpolation.

H(eee) ‘planned outage’ means a state of a capacity resource when it is not available in the
power system and the outage was planned in advance. These outages include maintenance,
mothballing and any other non-availabilities known at the time of data collection for the
resource adequacy assessment;

o) (ffh) ‘PST’ means phase-shifting transformer;
e(gge) ‘PTDF’ means power transfer distribution factor;
& (hhh) ‘RCC’ means regional coordination centre pursuant to Electricity Regulation;

(iii) ‘reference firm capacity’ means, for a _given modelled zone, target year and scenario, the
quantity of equivalent firm capacity available to meet demand in that modelled zone, including
both domestic capacity and adequacy contributions from other modelled zones, as determined
in accordance with Article 12(9).

E0(11) ‘remaining available margin’ (RAM) means the available margin of a CNEC, pursuant
to CACM Regulation;

Gryokkk) ‘Reliability standard’ means the measure of the necessary level of security of supply,
pursuant to HFLETitle 4 of the VOLL, CONE and RS methodology.

13



a1 ‘RES’ means energy from renewable sources pursuant to Electricity Directive;
(aaay(mmm) ‘revenue’ means any income that a given capacity resource receives;
{bbb)(nnn)  ‘RR’ means replacement reserves pursuant to SO GL;

{eee)(000) ‘RS methodology’ means the methodology for calculating the reliability standard
pursuant to Title 4 of the VOLL, CONE and RS methodology;

{ddd)(ppp)  ‘scenario’ means the quantitative description of a plausible future of the power
generation, transmission and demand systems based on a collection of drivers;

(qqq) “'scarcity MTU’ means an MTU in which ENS is strictly positive.

(rrr) _ ‘scenario_assumption basis’ means the set of high-level policy and system assumptions
underlying a scenario. For central reference scenarios, this corresponds to the Trends and
Projections scenario assumption basis or the NECP scenario assumption basis.

(sss) ‘scenarios with the NECP scenario assumption basis’ means both the NECP scenario without
CM and NECP scenario with CM.

(ttt) ‘scenarios with the Trends and Projections scenario assumption basis’ means both the Trends
and Projections scenario without CM and Trends and Projections scenario with CM.

feee)(uuu) ‘sensitivity’ means a change in a scenario stemming from the variation of one (or
very few) input parameter(s) that would not involve significant changes in other input
parameters or in the overall scenario;

HEH(vvv) ‘strategic reserve’ means a type of CM in which designated capacity resources are
not available in the EOM and are only dispatched when TSOs are likely to exhaust their balancing
resources to establish an equilibrium between demand and supply;

{eeg)(www) ‘study time period” means the time period covered by the ERAA;

hhh)(xxx)  ‘submission year’ (SY) means the year when ENTSO-E submits the ERAA results to
ACER for approval, in line with Article 10(2);

G(yyy) ‘TFEU’ means Treaty on the functioning of the European Union;
Gip(zzz) ‘target year’ (TY) means a year simulated within the ERAA;

(aaaa) “Total firm capacity need” means a quantity expressed in MW of equivalent firm capacity
that a modelled zone needs, in a given target year and scenario assumption basis, in order to
meet its applicable reliability standard, as determined in accordance with Article 12.

ddday(bbbb) ~ “TYNDP’ means ENTSO-E’s ten-year network development plan;

Hh(ccec) ‘unplanned outage’ means a state of a capacity resource when it is unavailable in the
power system and the unavailability was not planned;

mmnn(dddd) ‘variable cost’” means variable cost pursuant to Article 2 of the VOLL, CONE_and RS
methodology;

14



feoe)(eeee)  ‘VOLL CONE RS methodology’ means Annex——ef—the VOLL CONE ard—RS
Methodelogythe methodology pursuant to Article 23(6) of the Electricity Regulation, approved

by ACER Decision No 23/2020;

ppp)dtth)  ‘VOLL methodology’ means the methodology for determining a single estimate of
the value of lost load pursuant to Title 2 of the VOLL, CONE and RS methodology;

(qae)(gege)  “WACC’ means WACC pursuant to Article 2 of the VOLL CONE and RS methodology.

(hhhh) 3-‘With-CM scenarios’ means the central reference scenarios that account for future
CM revenues. This includes both the Trends and Projections scenario with-CM and the NECP
scenario with-CM. These scenarios capture the effects and revenues of already awarded
contracts and additional capacity expected to be procured under approved CMs, as specified in

Article 3(3i).

(iiii) _‘Without-CM scenarios’ means the scenarios that do not account for future CM
revenues. This includes both the Trends and Projections scenario without-CM and the
NECP scenario without-CM. These scenarios exclude future revenues from CMs, while
taking into account capacity volumes already contracted under approved CMs, as specified

in Article 3(3h).

3. Inthe ERAA methodology, unless thecentextreguiresexplicitly stated otherwise, < [Formatted: Font: Calibri
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2. |

ENTSO-E shall determineselect at Ieast four plvotal target years, whlch shall be epr|C|tIy modelled
Any additional target years a g

withbeyond four shall be selected after consultmg ACER, the European Commmsmn—aﬂé Member

States—Fe-ensure-ihctusion-of- typicalmilestone and the relevant RCCs.
Among the pivotal target years-in-energy-polieyby-default, ENTSO-E shall include target years that

+:4.The remaining pivotal target years,uhtess-duly-justified-otherwise: shall be selected by ENTSO-E,« .

are multiples of five (e.g. 2030, 2035)shat-be-included-as-), except where such a year corresponds

to SY+1.

‘ Formatted:
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after consulting ACER, the European Commission, Member States, and RCCs, so as to ensure:
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(a) the availability of results for the delivery periods needed for the computation of the maximum
entry capacity by the relevant RCCs pursuant to Article 26(7) of the Electricity Regulation.

(b) adequate coverage of the ten-year horizon, by ensuring that:

i at least one pivotal target year covers the short-term horizon (SY+2 or SY+3);
ii. at least one pivotal target year covers the mid-term horizon (SY+4 to SY+7); and
iii. at least one pivotal target year covers the long-term horizon (SY+8 to SY+10).

Article 3
Scenario framework

The ERAA shall be based on projected demand and supply covering the pivotal TYs selected

2.

pursuant to Article 2a.

[ENTSO-E shall collect data to define the projected demand, supply and grid assumptions according=+

to the requirements set out in Article 5-efthepresentMethedelogy.

3.

data shallserve—as ely on the 1

stamng—pemt—ier—thefollowmg central reference scenarios referred-toas specified in paragraph+{5)
ta-partiewtar:paragraphs (5) and (5a):

(a) FortheNatienalPlansNECP, scenario;the-baseline-data- without CM;

(b) NECP scenario with CM;

(c) Trends and Projections scenario without CM;

(d) Trends and Projections scenario with CM;

The baseline data serving as the starting point for the scenarios with the NECP scenario assumption

3a.

basis shall be derived from the national projected demand, supply and grid outlooks prepared by
each individual TSO in accordance with Article 5, and subject to the principles set out in paragraphs

(3a) and (3g).

The assumptions of the scenarios with the NECP scenario assumption basis shall be consistent with

existing and planned national policies-te-meetthesbjectives, including:
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(a) national objectives, targets and contributions-, and other projections contained in the
NECPs, as referred to in Article 3 of the Governance Regulation—Fhis-includes, including

Formatted:
None

Font: Calibri, Font colour: Auto, Ligatures:

Jolicies related -to coal phase-out, nuclear-phase-eut, RES development, storage, electric
vehicles, sectoral integration, DSR and energy efficiency measures. BestScenario
assumptions shall align with the latest NECP-based TYNDP scenario.

€a)(b)

the most

best estimates regarding the state of the grid sheuld-be-censidered-taking into account«
development plans. |

recent TYNDP and the most recent national

geﬂer—aﬁen—prolected demand supply and grld mﬁr—as%ruetwe—melﬁdmgoutlooks prepared by each
individual TSO in accordance with Article 5, subject to the principles set out in paragraphs (3c) to (3g).

3c. The following general principles shall apply to the scenarios with the Trends and Projections scenario
assumption basis:

b)(a) The scenario shall be consistent with, the biennial reporting of MSs—wunrderMember<
States pursuant to Article 17 of the Governance Regulation—, and, where available, taking
into_account more recent verified information or data reflecting updated realised
outcomes,

(b) The effect of existing policies shall be considered as reflected in historical trends. Additional
adjustments for existing policies shall be applied only for measures whose impact on the
trends is expected to materialise after the ERAA data collection.

(c) For policies not yet implemented, the scenario shall reflect the best estimate of their
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expected impact, provided this estimate is supported by concrete implementation
measures; and

(d) The scenario shall be consistent with the best estimate of the expected evolution of the
electricity system. It shall not incorporate assumptions that are more conservative or more
optimistic than those supported by recent, observable demand, supply and network trends
in the energy transition.

3d. The following principles shall apply to the modelling of supply in the scenarios with the Trends and
Projections scenario assumption basis:

(a) The ERAA shall develop separate forecasts for each asset type.

(b) For each modelled zone, the ERAA report shall describe the overall approach to forecast the
projected evolution of electricity supply. That description shall be supported by concrete
and, where available, quantifiable, evidence based on at least one of the following:

17
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i historical deployment trends; and/or

ii.. data on new grid connection requests or investment plans, and/or

iii. detailed policy developments expected to influence asset deployment, such as the
adoption, amendment or withdrawal of support schemes or regulatory measures.
Where such developments are relied upon and are not already reflected in historical
trends, the ERAA report shall indicate the policy developments considered and how
their impact has been reflected in the supply forecast. Targets or policy objectives
without concrete implementation measures shall not constitute sufficient justification.

Alternatively, the ERAA report may refer to an external source that provides equivalent level of
detail on the supply forecast methodology and assumptions, including the relevant part of a
national resource adequacy assessment.

3e. For the Trends and Projections scenario assumption basis, ENTSO-E shall describe in the ERAA report
the approach and main assumptions used to forecast the projected evolution of electricity demand
for each modelled zone. That description shall be supported by concrete and, where available,
quantifiable, evidence based on at least one of the following:

(a) historical demand trends; and/or

(b) data on new demand connection requests or investment plans; and/or

(c) changes in relevant demand indicators (e.g. number of electric vehicles); and/or

(d) detailed policy developments expected to influence the demand trend, such as the
adoption or amendment of measures affecting electrification, energy efficiency, or
demand-side participation. Where such developments are relied upon and are not already
reflected in historical trends, the ERAA report shall indicate the policy developments
considered and how their impact has been reflected in the demand forecast. Targets or
policy objectives without concrete implementation measures shall not constitute sufficient

justification.
Alternatively, the ERAA report may refer to an external source that provides equivalent level of detail

on the supply forecast methodology and assumptions, including the relevant part of a national resource
adequacy assessment.

3f. The following principles shall apply to the modelling of network infrastructure in the scenarios with the
Trends and Projections scenario assumption basis:

(a) ENTSO-E shall consider the most realistic commissioning dates for network projects, taking
into account the progress of the permitting and construction processes;

(b) Any deviation from the most recent TYNDP and national network development plan shall
be justified in the ERAA report.

{e) 3g. The following principles shall apply to all central reference scenarios;: “ | Formatted: Indent: Left: 0 cm, Hanging: 0.62 cm, No
bullets or numbering
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#(a) __Inline with Article 23(5)(e) of the Electricity Regulation, the assessment shall anticipate<
the likely impact of the measures referred to jn Article 20(3) of the Flectricity Regulation.
To this aim, the assumptions of the central reference scenarios shall align with the measures \
and actions defined by MSsthe Member States pursuant to Article 10(5) of the Electricity

Regulation-;,

(b

-

The MTU distribution of demand shall reflect the expected capability of consumers to shift
consumption from scarcity MTUs to other MTUs. The assumptions on demand flexibility
shall be clearly described in the ERAA report; and

(c) Where an ERAA edition contains both an NECP scenario and a Trends and Projections
scenario, the ERAA report shall clearly describe the differences in the baseline data and
assumptions used for each of those scenarios.
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4-The ERAA report shall clearly shewindicate whether and how the baseline data has been modified by
the EVA. Fo—ensureFor consistency, the EVA may also be performed for the other scenarios and
sensitivities.

5. Eaeh The first ERAA edition published after an NECP notification deadline shall include, at feast-ene<
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a1 Whereap-FRAAedifen-ineludesonbone-cen

te-the Trends and Projections scenario without CM;
(b) the Trends and Projections scenario—\Where-muttiple with CM; and
(¢) the NECP scenario without CM.
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running the following scenarios:
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(a) wheretechnically-feasible;the NECP scenario without CM; and

(b) the NECP scenario with CM.

5a. All ERAA editions other than the one referred to in paragraph (5) shall include, at a minimum:

ta)-the Trends and

b)(a) upen-agreementbetweenACER Projections scenario without CM; and-ENFSO-Eand,  +/

RAA +to- A Rn

(b) the Trends and Projections scenario with CM;

8.6.ENTSO-E may complement the central reference scenarios with additional scenarios and/or<
sensitivities with European or regional relevance:, e.g. to assess the robustness of the identified
resource adequacy concerns. Such scenarios and/or sensitivities may be based on, inter alia, the
following elements:

(a) different assumptions related to input data and scenario uncertainties, including different
economic and policy trends relevant for resource adequacy;

(b) different electrification rates of the energy system, as one of the central drivers of the EU
system transformation—;

(c) impact of uncertainty in the deployment of electricity and wider energy system
infrastructure including—{, but not limited to}, investments in the electricity grid,
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infrastructure for the production, transport and storage of low-carbon fuels, as well as the
transport and storage of CO2;

(d) assessments of the robustness of the identified investments within the EVA,

(e) variations on fuel, wholesale prices and/or carbon prices;
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(f) consideration of extreme weather events and hydrological conditions;
(g) variations on cross-zonal capacities;
(h) alternative assumptions about CMs, e.g.

i adding or removing CMs for some modelled zones;

ii.  postponing the implementation of CMs, or prolonging CMs for some modelled zones;
iii.  changing the type of CM for some modelled zones;
iv.  delays in commissioning of new-build capacity contracted via CM auctions.

(i) presence of indirect restrictions to wholesale price formation, pursuant to Article 7(8) and<
(9) of the Electricity Regulation}-, )

9.7. Definition and prioritisation of any additional scenarios and/or sensitivities pursuant to paragraph
(#6) shall be subject to public consultation by the ENTSO-E. In particular, views of MSsthe Member
States and relevant stakeholders on the evolution of the power system and the relevance of any
proposed scenario and/or sensitivity shall be duly taken into account.

Article 4.

Article 4 N
Resource adequacy assessment,

1. Modelling framework

(a) Fhe-For pivotal target years, the resource adequacy metrics areshall be estimated through the
ED. Market entry and exit areshall be modelled through the EVA. The ERAA shall apply a single
modelling tool, in line with Article 23(5)(i) of the Electricity Regulation.

(b) AdeguaeyFor non-pivotal target years, the resource adequacy metrics willshall be ealeulated
determined as follows:

i for everytarget years preceding the earliest pivotal target year-as-defined-in-Article
3{4}, the resource adequacy metrics shall be set equal to those of the earliest pivotal target
ear;

1. for target years following the latest pivotal target year, the resource adequacy
metrics shall be set equal to those of the latest pivotal target year; and

iii.  for target years between the earliest and latest pivotal target years, the resource
adequacy metrics shall be derived by linear interpolation between the values obtained for

the immediately preceding and immediately following pivotal target years.

(b) As an alternative to linear interpolation, the resource adequacy metrics may be
determined by performing ED simulations for those non-pivotal target years, using a realistic
capacity mix based on the capacity mix of the surrounding pivotal target years.

(c) Resource adequacy shall be assessed using at least the following two probabilistic resource
adequacy metrics: EENS and LOLE.
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(d) The ERAA consists of the following major pillars: demand, supply, storage, and grid

©

®

(®

()
@

)

representation among different modelled zones.

Within a given scenario-ervariant, uncertainty is represented through the availability of capacity
resources and network, and climate conditions.

i. Availability of capacity resources is represented through random unplanned outage
patterns. Uncertainty of interconnectors is also represented through random
unplanned outage patterns of interconnectors between different modelled zones,
unless this effect is already included in the flow-based parameters considered within
the flow-based approach and/or through the thermal capacity assigned to
interconnectors.

ii. Data related to climate variables (i.e. hydro inflows, irradiance values, wind speeds and
temperatures) are consolidated in the ENTSO-E PECD. The PECD comprises a set of
hourly time series of climate variables for multiple years. The data set shall properly
consider the inter-zonal and inter-temporal correlation of those climate parameters.

The expected frequency and magnitude of future climate conditions shall be taken into account
in the PECD, also reflecting the foreseen evolution of the climate conditions under climate
change. To this effect, the central reference scenarios shall either

i. rely on a best forecast of future climate projections;

ii. weight climate years to reflect their likelihood of occurrence (taking historical or future
climate projection into account); or

iii. rely at most on the 30 most recent historical climatic years included in the PECD.

Other scenarios and sensitivities may rely on climate data beyond the one used for the central
reference scenarios, e.g. pursuant to Article 3:-7{(6)(f).

Unless the modelling framework allows for a proper characterisation of unforeseen imbalances,
the ED shall rely on a “perfect foresight” principle: under this assumption, forecast errors of
wind, solar, hydro generation, of planned outages as well as of demand are ignored in the ED.
Additionally, unplanned outages are assumed to be known in advance with the perfect foresight
principle.

The MTU shall be smaller than or equal to an hour.

The spatial granularity of modelled zones shall be set at least by the smallest level between
country and bidding zone, considering the bidding zone configuration expected for each target
year. In addition, the specific geographical characteristics of the assessed perimeter shall be
reflected in the ED model by explicitly modelling islands for which sufficiently qualitative and
granular input data exist, for example the island of Crete.

Non-explicitly modelled zones are represented by fixed time series of energy exchanges through
interconnections.

2. Probabilistic assessment
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(a) The ERAA shall use a probabilistic methodology to reflect the stochasticity of climate variables
affecting supply and demand, as well as the expected availability of generation, storage and
transmission resources.

(b) The MC method shall be used for probabilistically assessing the availability of capacity resources
and transmission resources. It creates possible future states of the modelled power system by
sampling a sequence of random outages of the relevant stochastic variables. Random outages
represent different availability of capacity resources and transmission lines, which are subject
to failures that cannot be predicted beforehand and may have a significant impact on resource
adequacy.

(c) Modelling of outages shall reflect, where possible and applicable, the attractiveness for capacity
resources to be available during MTUs when ENS is likely to occur.

(d) MC sample years shall combine the climate-dependent variables and random outages referred
to in paragraph (1)(e), as follows:

i.  Climate years, are first selected one-by-one;

ii.  Each climate year is associated with random outage samples, i.e. randomly assigned
unplanned outage patterns for at least thermal units, as well as for interconnectors;

iii. The combination of the climate years and the random unplanned outage patterns
defines the MC sample years analysed. The number of MC sample years shall ensure
convergence of the results, pursuant to paragraph (2)(e).

(e) The convergence of the Monte Carlo method shall be assessed by the coefficient of variation
(a) of the ENS. It describes the volatility of the ENS in the Monte Carlo assessment. The
coefficient of variation is defined by the equation below:

Nz

123
LENS
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where EENS is the expectation estimate of ENS over N, the number of Monte Carlo years, Formatted: Left, Space After: 11.95 pt, Line spacing:
N _ ) h
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variance of ENS over N.

(f) A stopping criterion for the probabilistic assessment shall be enforced, under a sufficiently large
number of Monte Carlo years, by comparing the relative increment of a with a given threshold
value 6. In particular, for N sufficiently large, if
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3. Demand:
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(b
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ay — ay-1| <0

aN-1

then increasing the number of Monte Carlo years would not increase the level of accuracy
considerably. Consequently, the Monte Carlo analysis can stop.

To indicate the reliability of resource adequacy assessment results, the following parameters
shall be reported along with the results:

i.  The number of analysed Monte Carlo years N;

ii. ii. The value of a as a function of N.

For each target year, demand shall be represented as a time series with a temporal resolution
equal to the MTU. Demand shall be available at least at modelled zone-level, and may be
available with a higher level of spatial detail. It shall be calculated based on historical demand
time series and considering the stochasticity of climate variables, the impact of climate change,
and projections of economic growth and penetration of new technologies (e.g. electric vehicles
and heat pumps) for each target year.

With respect to climate, demand shall be modelled considering at least load-temperature
sensitivity using historical climate data or climate data derived from climate models. The
demand sensitivity to climate may include other variables such as irradiation, wind speed or
humidity, if proven relevant.

Explicit and implicit DSR shall be considered in the assessment. The data related to potential for
demand reduction, postponement or shifting shall be based on the best forecast in the
modelled zone and within the concerned time period of the assessment.

i.  Explicit DSR potential shall be structured in different price and volume bands, each
characterised by a maximum activation capacity, maximum activation duration, unit
activation price, as well as economic and technical activation and energy constraints.
The activation price and volume bands indicate the minimum price required to activate
the corresponding volumes of DSR, hence constituting a DSR activation curve. The
estimation of explicit DSR potentials and their activation curves shall be performed at
least per modelled zone.

ii. Implicit DSR potential shall reflect the demand elasticity of the day-ahead market
expected for the considered target year, based on best forecast.

iii. DSR shall be defined as either
1. DSR potential and initial installed capacity (for various activation prices) to
allow the EVA to define the installed capacity and activation curve based on

market entry and exit of DSR; or

2. Exogenous installed DSR capacity and activation curve.
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The choice of either option shall be properly justified and transparently communicated
(see also Article 5:(11¢)(c)). In case implicit DSR activation is not directly linked to time-
variable electricity prices but rather to permanent incentive payments associated with
a certain expected behaviour of eestumerscustomers at specific hours every day/week
of the year, implicit DSR shall be modelled within ENTSOESENTSO-E’s demand
prediction process, e.g. as time-dependent flexible demand bands.

(d) The proportion of each consumer’s demand which is price-responsive, and which is excluded
from calculating the single VOLL for RS pursuant to Article 7(2)(a) of the VOLL CONE and RS
methodology, shall be included as DSR in the ERAA.

(e) Demand during charging of storage units shall be determined separately through the ED and
shall be assumed to be price-responsive.

(f) Estimates on evolution of energy efficiency and its effects on demand curves as well as demand
growth due to economic, technological and social developments shall be considered using
annual best forecasts.

4. Supply

(a) Supply assumptions shall consider current status and best estimates of all available generation
units in the system.

(b) All capacity resources and their contribution to flexible system operation shall be considered, in
line with Article 23(5)(d) of Electricity Regulation.

(c) Supply shall be defined in terms of NGC. Any seasonal impact on generation capacity
availabilities (e.g. CHP availabilities in summer and seasonal efficiencies) shall be considered
(e.g. by introducing time series of availability or by modelling unavailability through the planned
maintenance schedule). Constraints related to supply of other services (e.g. must-run of CHP)
shall also be considered.

(d) Climate-dependent electricity generation, such as wind, solar and hydro generation, shall be
based on modelled climate conditions, assuming perfect foresight in line with Article 4. The
climate conditions used for climate-dependent generation and for climate dependent demand
shall be consistent. Temperature impact on climate-dependent electricity generation (e.g. on
the efficiency of PV panels, temperature sensitivity of thermal generation to air temperature,
need of cooling water...) may be indirectly considered through the statistical information used
to build the climate-dependent electricity generation models. Non dispatchable climate-
dependent electricity generation shall be modelled by combining:

NGC for each technology, representing the expected market penetration of climate
dependent electricity generation for the target year; and

time-varying load factors reflecting the spatial and temporal dependency of climate-
dependent electricity generation, as well as the evolution of technical characteristics
of the relevant generation technologies in each target year.

(e) Availability of supply sources:

i

Availability of power generation sources shall account for planned and unplanned
outages, as well as system reserve requirements.
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ii. Planned outages are modelled assuming perfect foresight in line with Article 4.

1. For the time period SY+1 - SY+3, planned outage schedules shall be prepared
centrally by ENTSO-E, with support and inputs given by TSOs. These
maintenance profiles may be calibrated using data published by owners of
generation units pursuant to the REMIT, as well as technology specific
constraints (e.g. maximum number of nuclear units in simultaneous
maintenance);

2. For the time period SY+4 — SY+10, planned outage schedules shall be prepared
centrally by ENTSO-E, with support and inputs given by TSOs. These planned
outage schedules shall be optimised to avoid scheduling maintenance when
ENS is likely to occur, while respecting relevant constraints such as maintenance
period ferof each power plant, percentage of capacity that sheuldmust undergo
maintenance during the winter period, as—wel—-asand technology specific-
constraints (e.g. maximum number of nuclear units simultaneously under
maintenance). To preserve the representativityrepresentativeness of the
results, assumptions on optimized planned outages eanmay be refined to
respeetaccount for historical outage tendencies;. Any such refinement shall be
strictly limited to reflecting robust, well-documented patterns in partieutarfor
modeHed—zeneshistorical outage behaviour, and only where the—planning
ofthese patterns remain demonstrably relevant in light of the expected demand

profile and generation mix of the target year. Historical maintenance schedules

shall not be replicated where they are inconsistent with future system
conditions or would undermine the objective of optimising outages ir—a
serdinehe s e e s s eresnreBera e e e ko utside like by

ENS periods.

iii. Unplanned outages of supply shall be considered in a probabilistic manner and
assuming perfect foresight in line with Article 4, pursuant to paragraph (1)(e)(i) of this
Article. Assumptions on outage rates per technology type and mean time to repair shall
build on historical outage events in Europe. These assumptions may be refined to
reflect how outage rates correlate with market signals.

(f) Supply-side technical constraints shall be considered. These constraints may include minimum

and maximum generating capacities, capacity requirements for system services (such as
reserves or voltage support), capacity reductions due to mothballing, must-run constraints,
annual run hour limits (e.g. for large combustion plants subject to operating restrictions or
derogations under the-tadustrial-Emissiens-Directive 2010/75/EU on industrial and livestock
rearing emissions and related BATbest available techniques conclusions), time series of de-
rating ratio (due to constraints which are not explicitly modelled in the ED), planned

maintenance requirements, iterral—transmission—econstraints—that—temporarily—reduce

strength—and-shert-cireuit-managementmeasuresy—ramping capabilities, minimum run-time,
start-up and shut-down times and, as long as- relevant for the generation technology and
consistent with the climate modelling approach, constraints on temperature dependency of
thermal generation and constraints related to the need for cooling water.
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(2

Energy constraints (such as for hydro) shall consider energy availability. For hydro generation
modelling, the energy constraints may relate to water inflows, reservoir size or minimum energy
release requirements due to environmental reasons and may require an ex-ante optimisation
consistent with paragraph (5) of this Article.

5. Reservoir and storage

(2)

(b

~

Hydro reservoirs and pumped-hydro storage capacity resources shall be divided into different
hydro technology types, consistent to the classification of capacity collected in the PEMMDB
and the corresponding inflows (when relevant) provided by the PECD. The modelling of
pumped-hydro storage units rehiesshall rely on specific modelling techniques, some of which
include an ex-ante optimisation phase with a coarser time resolution than the timestep of the
ED model (e.g. weekly or even seasonal decomposition, depending on the time resolution of
the available inflow data or constraints). The hydro optimisation model shall respect the
constraints prescribed and collected for the corresponding technologies, including for example
upper and lower reservoir trajectories and minimum/maximum generation or pumping
capacity. The hydro optimisation shall reflect:

i.  the expected operational principles applied for each target year by market participants
which own and operate hydro storage; and

ii. environmental or other technical constraints (e.g. on potable and agriculture uses) on
the water resource.

Batteries (including vehicle-to-grid) shall be considered within each modelled zone, based on
best estimates for the concerned period of the assessment. Energy availability shall be based
on energy storage capacities and charging-discharging constraints of the batteries. The ERAA
shall consider:

i.  in-the-market batteries, which are large-scale battery capacities that are traded in day-
ahead and intraday markets. In-the-market batteries shall be modelled similarly to
pumped-hydro storage and shall be subject to the following constraints: maximum
power, maximum energy storage, state of charge, charging/discharging efficiency; and

ii. out-of-market batteries, which represent small-scale batteries typically managed
behind the meter. Out-of-market batteries shall be modelled as peak-shaving units
based on predefined peak-reduction ratios, which are a direct input to the demand
prediction process.

Other long-duration energy storage technologies can be considered, where technically feasible,
for the modelled zones for which relevant capacity and robust data are available. Modelling of
long-duration energy storage technologies should reflect expectatienexpected operational

practeepractices, and may rely on one of the modelling approaches outlined in paragraphpoint
(a) or (b), depending on the expected storage capacity.

6. Network

(@

For each target year, cross-zonal capacities shall reflect the expected CCM, taking operational
security limits into account. In particular, cross-zonal capacities shall reflect the latest available
information regarding MS action plans for a linear trajectory pursuant to Article 15 or the
minimum capacity pursuant to Article 16(8), as well as any temporary derogations granted as
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per Article 16(9) of the Electricity Regulation. Cross-zonal capacities for the central reference
scenarios shall also reflect the measures decided to reach electricity interconnection targets,
according to the information available to the TSOs.

(b) Within NTC capacity calculation, NTCs shall limit the bilateral exchange between two explicitly
modelled zones. These values shall reflect expected operational practices (which may include
specific connection agreements) for the target year.

(c) Within flow-based capacity calculation, a flow-based domain shall be computed as follows, in
line with the expected CCM:

iii.

vi.

vii.

viii.

ENTSO-E, based on TSOs’ input data, shall coordinate the identification of CNECs during
the data collection process pursuant to Article 5;

definition of relevant node-to-hub PTDFs shall use grid models covering the flow-based
area under consideration. SreAt least one grid model per target year shall be used.
European grid models from the TYNDP reference grid shall be used. These European
grid models shall incorporate the relevant grid modifications expected to be
operational by the different target times of the assessment;

node-to-hub PTDFs shall be defined for each of the different CNECs and for the relevant
variables representing the net positions of each bidding zone under consideration,
relevant HVDC flows, PST settings, and other degrees of freedom expected to be
reflected in capacity calculation;

the capacity available for cross-zonal trade on a CNEC depends on the maximum
admissible power flow at the considered MTU, defined as F . F may be implemented
as a time-varying value in order to reflect varying relevant conditions; v. the selection
of GSKs shall be in line with foreseen practices in the relevant capacity calculation
region, taking into account any simplification necessary for the ERAA;

zone-to-hub PTDFs shall be defined, combining node-to-hub PTDFs with GSKs for each
MTU;

RAM of each CNEC shall be estimated, including proper considerations on internal,
loop and transit flows, as well as applicable minimum RAM requirements. The impact
of coordinated validation of cross-zonal capacity on RAM should be taken into account;

for all relevant CNECs, the (RAM, PTDFs) parameters shall define a collection of linear
constraints for the ED. This total set of constraints shall be reduced to the set of
constraints limiting the exchanges within the simulation. The reduced combination of
relevant constraints shall form the final flow-based domain;

The final flow-based domains shall be the linear constraints introduced in the ED
model.

(d) Climate conditions and seasonal patterns that impact network constraints shall be considered
when defining cross-zonal capacities. In particular, for each target year, cross-zonal capacities
shall at least be estimated for winter and summer (following the seasons defined operationally
by TSOs). For each MTU of each MC sample year, a set of cross-zonal capacity values shall be
set based on the relevant variables (including climate, RES generation and demand) of the MC
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sample year for the considered MTU. A correlation analysis between the different cross-zonal
capacities and the relevant variables shall be applied.

(e) If the CCM allows for specific allocation constraints, such constraints may further restrict cross-

®

zonal trade (on top of the flow-based domains or NTCs). In this case, the constraint value shall
be computed in line with the expected CCM.

In the NTC approach, unplanned outages of interconnections shall be considered <in-a
probabilistic manner, as per paragraph (1)(e)(i).2 Assumptions on outage rates per line and
mean time to repair shall build on statistical analysis of historical outage events in Europe.

7- 6a., Reserves <

(a)  Reserve requirements shall be set separately for FCR, FRR and RR.

i.  For each target year, the dimensioning of FCR and FRR, and the contribution of each
TSO, shall reflect reserve needs to cover imbalances in line with Articles 153 and 157
of SO GL.

ii.  Unless the modelling framework described in paragraph (1)(g) is able to model the use
of balancing reserves in relation to unforeseen imbalances, FCR and/or FRR (or a part
of these balancing reserves) may be deducted from the available capacity resources in
the ED, by deducting their respective capacities from the available supply. However,
the modelling of FCR and FRR shall comply with Article 7(7).

iii. RR shall be considered as capacity resource available in the ED. For each target year,
the dimensioning of RR shall be consistent with Article 160 of SO GL.

&-7. Non-explicitly modelled systems

(a) Non-explicitly modelled systems shall be modelled as exogenous best estimates of cross-zonal

Article 5.

exchanges on all borders with explicitly modelled zones. The cross-zonal exchanges shall be
provided by TSOs having direct interconnections with those systems, and shall reflect expected
market conditions and expected operational practices (including specific connection
agreements) for the MTUs of each target year.

Article 5 “
Data collection,

1. _1..The ERAA data collection shall follow the ENTSO-E data collection framework principles:

(a) ENTSO-E shall provide_harmonised, data collection guidelines to each TSO, to guarantee a

—_—
coherent data collection process. Such guidelines shall specify the assumptions (including

data template) to follow when providing data, in order to guarantee a standardised data
preparation process and ensure that databases are built on consistent, transparent and
common assumptions;

2 In flow-based, unplanned outages of HVDC interconnectors are considered when computing the flow-based domain.
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2.

w |

4.

3

. 6.-For calibration purposes, ENTSO-E may also rely on other data collected in line with Transparency

7.

T

9. 9.General economic parameters, such as evolution of fuel prices and CO, emission allowance price

(b) Some of the data requested from the TSOs is used by ENTSO-E as an input to generate
centrally prepared datasets for the ERAA.

__2-ENTSO-E shall coordinate the data collection process to prepare and consolidate the TSO input.

3. 3.-During the data collection process, ENTSO-E shall communicate with TSOs through delegated

adequacy correspondents.

__4.TSOs shall provide ENTSO-E with the data needed to carry out the ERAA, pursuant to Article 23(4)
of Electricity Regulation. ENTSO-E shall clearly differentiate the origin of data used in its studies
(MSsMember States, TSOs, ENTSO-E assumptions, NRAs, DSOs, NEMOs, other/external, etc.). In
addition, in case of inconsistency in the collected data, ENTSO-E shall request the relevant TSOs to
disclose their data sources and shall define a consolidation mechanism in order to combine such
data into a consistent dataset.

5. 5-Producers and other market participants shall provide the TSOs with the relevant data regarding

expected utilisation of the generation resources, pursuant to Article 23(4) of Electricity Regulation
and respecting confidentiality of such data where required, in order for TSOs to set up or benchmark
the scenarios of projected demand and supply and to provide relevant technical and economic
assumptions for the EVAs.

Regulation, such as e.g. historical wholesale prices.
__7-In line with paragraph (4), to set up the flow-based modelling, TSOs shall either

(a) Provide ENTSO-E with the input data required to compute centrally the flow-based domain
pursuant to Article 4-(6¢)(c); or

A

__8.-Reserve requirements data collection per modelled zone shall consist of separate time series for
FCR, FRR and RR, pursuant to Article 4-7(6a),

under the EU ETS (where applicable), shall be prepared centrally by ENTSO-E based on best available
economic expertise at European level. These assumptions shall be based-en-consistent with the
ENTSO-E’s scenarios prepared for the TYNDP, but can use more up-to-date data where available—
ray—also-tead-todifferent, provided that such data are developed using a methodology that is
consistent with the modelling principles and scenario construction framework applied in the TYNDP.
These parameter values may be different among modelled zones.

10. 10.-Economic and technical data to perform EVAs shall be consolidated centrally by ENTSO-E based

on best information available to ENTSO-E. The following data items shall be estimated per relevant
technology and modelled zone:

(a) CAPEX, expressed in EUR/MW;
(b) Annual fixed costs, expressed in EUR/MW/year;

(c) Short-term variable costs (EUR/MWh), efficiencies (%) and emission factors of CO2
(t/MWh);

(d) WACC and discount rates;
(e) (remaining) economic lifetime, and

(f) eenstruetionperiod-earliest entry year, earliest exit year.
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The set of technical and economic data consolidated and adopted by ENTSO-E shall ensure the
consistency and robustness of EVA results over the modelled perimeter and horizon, minimizing the risk
of exogenous biases and inconsistencies. For the technologies used in ERAA which are also reference
technologies for CONE or CORP, the economic and technical data used for ERAA ean-be-based-on(except
for the WACC) shall be identical to the latest available best estimate used in the most recent CONE and
CORP calculations pursuant to the CONE and RS methodologies, provided that such estimates are up-
to-date,~verifiable. Where ENTSO-E uses alternative economic or technical data, the ERAA report shall
explain this choice and accompanied-by-the-describe the values used, the methodology applied and the
underlying set of assumptions. In particular, the EVA shall at least consider all the—relevant-reference
technologies and all-therelevant reference renewals/prolongations considered pursuant to Article 18
of the VOLL, CONE and RS Methodology-.

For technologies, for which the CONE or RS methodology did not define technical and economic
parameters, best estimates regarding technical and economic parameters required for the EVA shall be
prepared centrally by ENTSO-E, based on best available economic expertise at European level.

11. 11-Collected data shall originate from combined top-down and bottom-up collection processes. It« Formatted: Font: Calibri, Font colour: Auto, Ligatures:
shall be checked for completeness and consistency and eventually consolidated into a PEMMDB. None
The PEMMDB shall contain information on the network and market models for each modelled zone Formatted: Indent: Left: 0 cm, Hanging: 0.63 cm,
and target year. The PEMMDB shall at least include technical and economic data at modelled zone Right: 0 cm, Space After: 6 pt, Line spacing: Multiple
level for all the reference technologies considered during the calculation of CONE and CORP 1.08 li, Numbered + Level: 1 + Numbering Style: 1,2, 3,

... + Start at: 4 + Alignment: Left + Aligned at: 0.89 cm

(according to the CONE and RS methodologies). More specifically, the PEMMDB shall contain the
+ Indent at: 0.89 cm

generic input dataset to the ED model. The PEMMDB shall include:

(a) Generation data, consisting of, among others, RES and thermal generation NGCs, their
predicted evolution over time, maintenance requirements, technical capabilities, fuel
consumption, conversion efficiencies, mothballing predictions, RES and non-dispatchable
fossil fuel generation time series. Thermal generation data shall be collected unit by unit, to
the best availability. Wherever unit by unit data is not available, generation data shall be
aggregated following the data collection guidelines and according to the standard data
templates referred to in paragraph (1). Thermal power plant conversion efficiencies used in
the model shall be based on fuel subtypes. RES capacities shall be provided per modelled
zone, or using a more detailed geographic granularity. Both RES and non-dispatchable fossil
fuel generation time series shall have a time resolution equal to the MTU;

(b

=

Data on already awarded CM contracts, consisting of at least the type and volume of
capacity resource contracted, the duration of the contract, the description of the delivery
period and the annual amount paid to the contracted capacity during the whole duration of
the contract;

(c) Data on the current installed capacity and potential of (explicit and implicit) DSR and
storage. Such estimates should build on input from relevant market parties and TSO data,
and shall result in values that are differentiated for each modelled zone;

(d) System reserve requirements separately provided for FCR, FRR and RR for each modelled
zone, target year and MTU;

(e

~

Demand predictions, built on historical hourly demand profiles and forecast adjustments.
These components are the following:

i. Historical demand time series (with a time resolution at least equal to the MTU) shall
be collected from TSOs per modelled zone. ENTSO-E shall combine these historical
demand time series with historical climate variables, in order to build demand
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predictions centrally. The predictions are then used to generate multiple time series for
each target year to reflect different climate conditions.

ii. Aset of model parameters that allow for a characterisation of time series per modelled
zone, target year and MTU where applicable. These include:

1. Annual demand per sector (industry, residential, services and transport) and
per modelled zone shall be provided by TSOs as an aggregated forecast for each
target year;

2. current and forecast number of electric vehicles for each target year, average
effective usage with time differentiation, where possible (e.g. between
seasons, months, weekends and weekdays), average efficiency (forecast
consumption), share of fast and slow charging profiles (taking into account the
geographical diversity of charging behaviour within the study time period).
Deployment forecast of electric vehicles shall be defined by each TSO as part
of the scenario building process, while vehicle-to-grid capabilities shall be
based on best forecast;

3. current and forecast number of heat pumps, increase in thermal demand
caused by heat pump additions, average values of coefficients of performance,
threshold of coefficient of performance for switching (hybrid heat pumps);

4. current and forecast number of out-of-market batteries, their maximum total
power, storage capacities, cycle efficiency, peak reduction and ramp rate
reduction;

- 5. other forecast adjustments: other additional demand types (e.g. data centres);
6. calendars of holidays/weekdays/special days per target year;

7. other characteristics of relevant technologies that affect demand levels and
shape (e.g. energy efficiency programs).

(f) NTC of bidding-_zone borders between explicitly modelled systems, and allocation<
constraints pursuant to Article 4-(6{)(e).

(g) Flow-based domains as described in Article 4-(6{)(c).

12. 12.-The PECD shall include, at least per modelled zone level, the following data:
(a) temperature, irradiance, humidity and wind speed time series;
(b) wind power and PV load factor time series; and
(c) water inflows to hydro reservoirs. |

The PECD shall build on “state-of-the-art” climate databases, using available re-analysis of historical
data and climate projections where applicable. ENTSO-E shall periodically update the PECD within a
timeframe compatible with the “state-of-the-art” to include re-analysis of recent historical data and/or
synthetic data. The PECD shall be updated at least every 5 years, to account for the most recent climate
data (e.g. more recent climate years and/or climate projections where applicable:).
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13. 13.ENTSO-E shall estimate harmonised limits on maximum and minimum clearing prices (pursuant=
— to Article 10(1) and (2) of Electricity Regulation), based on best available economic expertise at
European level.

14. 14.TSOs shall provide ENTSO-E with their best forecast on any indirect restrictions to price formation
which are expected to significantly impact the ED or EVA (for those MSs—where—this—is
relevantMember States applying indirect restriction to free price formation), as well as any related
mitigating measures or actions pursuant to Articles 10(4) and (5) and 20(3) of Electricity Regulation.

— For each declared restriction or mitigating measure, the TSO shall provide the timeline during which
the restriction or measure is expected to apply, in line with measures and actions defined by
MSsMember States pursuant to Article 10(5) of Electricity Regulation and with implementation
plans pursuant to Article 20(3) of Electricity Regulation.

15. 15-TSOs shall provide ENTSO-E with information, on approved CMs and other state-aid support

—mechanisms-{where—relevant};, and capacity contracts already awarded under these mechanisms

for existing and new-build capacities. This information shall include assumptions on the type of CM,
amount of de-rated capacity procured or expected to be procured and time duration of the CM. This
information should allow to assess the share of the capacity within the PEMMDB relying on any CM,
as well as the expected duration of any already granted CM contract within the study time period.

“Article 6.

Article 6 -
[Economic viability assessment,

retirement, mothballing, new-build of generation assets and measures to reach energy efficiency. ,

1. 1.Pursuant to Article 23(5)(b) of the, Electricity Regulation, the EVA shall assess the likelihood of

2. 2-Subject to the constraints described in paragraph (8), and relying on the decision variables
pursuant to paragraph (7), the EVA shall take-theform-ofeither{ora-combination)-ofthefollowing
appreaches:assess the economic viability of (groups of) capacity resources, pursuant to paragraphs

= (4), (4a) and (5). By way of simplification, ENTSO-E may instead apply an approach based on the

minimisation of overall system costs in accordance with paragraph (6).

3. 3.The evolution of capacity resources based on exogenous assumptions according to the national«
baseline data as described in Article 3 may be excluded from the EVA, i.e. the EVA may abstain from
affecting these exogenous assumptions.

4. 4-4Where the EVA assesses the economic viability of capacity resources within the study time
period, fer-the economic viability of each capacity resource ardfor a given target year—econemic
viability, shall be defineddetermined based on the difference between the revenues referred to in
paragraph (9) and the costs referred to in paragraph (10).

4a. Where the EVA assesses the economic viability of capacity resources within the study time period, a
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(a) where investor risk aversion is represented through hurdle rates pursuant to paragraph (9}
and—costs—9e)(a), the capacity resource’s expected return adjusted, where applicable, in
accordance with paragraph (15), exceeds the applicable hurdle rate; or

(b) where investor risk aversion is represented through an alternative approach pursuant to+
- paragraph ({-H—i-sepasitmprsad eimenn-bassda b e nes e sh e e e s e
Hs—eosts—9e)(b), the capacity resource’s expected return adjusted in accordance with

paragraph (9e)(b) and, where applicable, paragraph (15), exceeds the WACC.

5. 5-Based on the economic viability of each capacity resource, the EVA shall;

(a) keep existing economically viable capacity resources in the market;

— (b) consider re-entry of previously mothballed capacity if the mothballed capacity is viable;
(c) consider removing or mothballing non-viable capacity resources from the model;
(d) consider renewing or prolonging viable existing capacity resources+, jf applicabley;; and
(e) consider adding new viable capacity resources.

6. 6.-AsaWhere ENTSO-E applies the simplification; referred to in paragraph (2),and assuming perfect
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competition, the EVA may instead-minimise overall system costs, i.e. the sum of:

(a) fixed costs{eensistent-with-the-definition-n-Annextof, as defined in the VOLL, CONE and
RS methodology}, based on data from Article 5(10); and

(b) total operating costs resulting from the ED.

In this case, the entry and exit decisions shall be assessed together for all capacity resources (as
substitutional effects between capacity resources may occur).

7. 7.-For each target year and modelled zone, the EVA shall include the following decision variables: <

(a) decommissioning/mothballing of existing capacity resources; <

(b) investment in new capacity resources+, such as generation, storage or DSR};;
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(c) re-entry of mothballed capacity resources; and

(d) renewal/prolongation of existing capacity resources.

8. 8.-For each target year, the EVA shall fulfil the following constraints: «
(a) the demand pursuant to paragraph (3211); <

(b) the capacity resources and their technical constraints pursuant to paragraph ($312);
(c) the network constraints pursuant to paragraph (+413);

(d) the reserve requirements pursuant to paragraph (13a);

{h(e) the market and regulatory constraints expected to apply pursuant to paragraph (1514);+

(e)(f) _the eonstructionperiodearliest entry target year for new-build capacity; pursuant to
paragraph (38}16a) and the earliest exit target year for existing capacity pursuant to

paragraph (16b).

9.-8a. The representation of the business case of investors in the EVA shall reflect realistic investment

behaviour in the electricity market. It shall include the consideration of the different revenue streams
considered by investors as described in paragraphs (9) to (9d), and the representation of investor risk
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aversion in accordance with paragraph (9e), including the way investors consider extreme price events
pursuant to paragraph (15).

9. [For each scenario{variant} and sensitivity, and for each considered target year, the revenues of a< Formatted: Font: Calibri, Font colour: Auto, Ligatures:

capacity provider shall be equal to the sum of all relevant petentialrevenuesto-becollected-bythe | None
Hy-resource € i ider—an Asidered-in-the-respective-economic-decision | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
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includerrevenues expected to be collected by its capacity resources, as set out in paragraphs (9a)

to (9¢). Revenues shall be considered relevant if they are expected to influence the investment or

operational decisions of market participants, Formatted: Font: Calibri, Font colour: Auto, Ligatures:
None

9a. The following revenue streams shall be considered relevant for all capacity resources expected to
participate in the corresponding market segment:

(a) revenues from the wholesale electricity market—Revenues; Formatted: Font: Calibri, Font colour: Auto, Ligatures:

- . . None
(b) revenues from the-whelesale-electricity-marketCMs, including: )

. ) ) ) | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
i. _revenues from already awarded CM contracts, which shall basicaty-erientate—onbe | None

considered in both the medeled-prices{with-CM and without-CM scenarios; and

ii. _revenues from future CM contracts, which shall be considered only in the with-CM
scenarios; and

(c) revenues from support schemes, subsidies, regulatory incentives, or medeled—marginal Formatted: Font: Calibri, Font colour: Auto, Ligatures:
eests)other equivalent policy measures. None

9b. The following revenue streams shall be considered relevant for the technologies specified:

(a) revenues from ancillary services (including frequency containment reserves, frequency
restoration reserves and replacement reserves) for OCGT, CCGT, hydro storage, batteries
and demand response;

(b) revenues from intraday market participation for storage technologies (hydro storage and
battery storage).
9c. The following revenues shall also be considered relevant where they are expected to influence the
economic viability of the-medeled-zone(s}-a capacity resource:

(a) revenues from electricity-related services other than those covered by paragraph (9b);

(b) revenues from services outside the electricity sector, such as heat supply;

(c) where the ERAA market time unit is hourly, additional revenues arising from the higher
temporal granularity of day-ahead and intraday markets (15-minute products) compared to
the hourly resolution of the ERAA EVA.
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9d. The relevant revenues described in paragraphs (9a)-(9c¢) shall be calculated as follows:
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(a) Wholesale market revenues shall be based on the prices derived from the ED results

aceordingpursuant to Article 7(10){and—on—actualprices—from—forward—markets—when
apphcable}—ThemodelledED prices—shall-beconsistentwith—). The wholesale market
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revenues shall reflect the probability-weighted average of the—simulated prices
everrevenues across, the MCMonte Carlo sample years. Fer-target-yearsfor-which-hedging
productsand/orexogenouspricecurvesare-expected-to-beWhere applicable and available
before or during erbefere-the submission year, these-forward market prices may be used
to complement, refine or replace the expected-prices—comingfrom-the EDresults—TFhese \

potential-based revenuesshallonlybe-includedforeapacity.

Where the ERAA EVA explicitly represents intraday trading and/or a 15-minute market time
unit, the intraday and sub-hourly revenues for storage and other flexible resources '

(b

M~
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expected-to-participatemay be modelled endogenously. Where this is not the case, ENTSO-
E may estimate the incremental value exogenously of (i) intraday and/or (ii) finer temporal ||
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granularity (15-minute versus hourly settlement) using extrapolation from historical data.
Such extrapolation may be based on historical revenue uplift factors, computed per
modelled zone and technology as the observed ratio between net revenues with intraday
trading and finer time granularity, and net revenues under a day-ahead-only hourly
benchmark. The methodology shall be documented per bidding zone, including data
sources and assumptions. Alternative robust approaches may also be developed.

Ancillary services revenues may be computed endogenously in the whelesale—electricity
market—For—target—yearsmodel where the ED explicitly represents the reservation and

(c

-
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activation of ancillary services. Alternatively, net revenues from ancillary services may be
estimated as an extrapolation of historical net balancing revenues. Historical net balancing
revenues may be calculated as the sum of:

i. _netreservation revenues, defined as the payments made by the TSO for which-hedginrg
productsand/orexegenouspricecurvesthe procurement of balancing capacity, net of
the direct and opportunity costs of reservation incurred by balancing service providers;
and

il. _net activation revenues, defined as the payments made by the TSO for the activation
of balancing energy, net of the direct activation costs incurred by balancing service
providers.

Where ancillary services revenues are expectedestimated exogenously, ENTSO-E shall allocate
those revenues to the relevant asset types or technologies in a manner consistent with their
expected participation in balancing markets.

ENTSO-E may apply alternative approaches to be-estimate ancillary services revenues. For each
bidding zone, ENTSO-E shall clearly describe the methodology applied, including the data
sources and key assumptions, in the ERAA report.

@)(d) Revenues from services out5|de the electricity sector shall be based on the best<
Available g
forecasts. As a simplification, where such revenues are expected to ensure the economic
viability of the installed capacity or replace—the—expected—prices—eomingfrom—theED
results-the achievement of the relevant capacity target, they may be assumed to do so
without explicit revenue quantification. In such cases, the EVA shall not be required for the
corresponding capacity resources;
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(f) revenuesRevenuesfrom EMsalready awarded CM contracts, All generation {erand demand}
capacity withholding CM contracts already awarded at the time of the assessment shall be
censidered—asdeemed, economically viable—henee. The EVA mayshall not be perfermed
wrequired for, such eases-for-thiscapacity resources;

fe)(g) Revenues from future CM contracts, In any variapt—ef—the—central reference4%p.rman“ [_j

seenariesscenario (or sensitivity) whiehthat includes additional CM-driven capacity to meet
the Reliability—Standardreliability standard, in the considered Member State fer—the
consideredand target year, additionatexpected, CM revenues shall be censideredtaken into
account, based on the best available forecast of the expected CM functioning, in
fineaccordance with Article 5(15). As a simplification, where such potential CM revenues
stemmingfrom-CM-schemes—may-be-assumedare expected, to ensure that the installed
capacity meets its economic viability criteria, they may be assumed to do so without explicit
EM-revenue quantification. Henee;In such cases, the EVA mayshall not be performed-insuch
easesrequired for the corresponding CM-driven capacity,
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—109e. Risk-_aversion of market playersparticipants shall be eensidered—Suitablereflected in the EVA«
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the prmuples set out in points (a) to (e)

fa-Investor risk aversion shall be reflected through technology-specific hurdle rates, consisting of
(i) the reference WACC determined pursuant to the VOLL, CONE and RS methodology; and (ii)
2 lustified technology-specific hurdle premium. In addition, a transparent and market-confs/:ty{ Formatted ﬂ
ane-transparent-increase of the WACC efa-reference investerWACC may be usedapplie
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account for price-related—er—etherasymmetrierisks—Fhe— risk, provided that the principles
underlying the—WACCsuch an, increase shal—beare consistent with the WACC calculation
guidelines fremset out in the VOLL, CONE and RS methodology;

b)(a) technology-specific“hurdle—premiums™to-be-added. ENTSO-E shall ensure that this«
WACC increase does not result in double counting of risk relative to the WACCto-definea

—hu#d%m%e—eqaal%—the—sum—eﬁ#ﬁ%@(ﬁ—base—aﬂé—suehitechnology speC|f|c hurdle

estimates;premium,

(b) additienalAlternative, risk-measures-aversion metrics, such as Value--at—-Risk or Expected
ShertfallConditional Value-at-Risk, may be used—refine—or—ealibrate—applied where it is \
demonstrated that:

i. _the alternative approach provides a representation of investor behaviour that is at l@ast
as robust as the use of hurdle premivmsreferredrates pursuant to point (a); and

ii. the methodology is transparent and based on verifiable data.

Any such alternative approach shall be duly justified and documented in the ERAA report.
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10. 23—For each scenario, modelled zone and target year, the costs of capacity resources shall be equal«
to the sum of all costs expected to be incurred by the capacity resources, consistently with the CONE
and CORP calculation process according to the CONE and RS methodologies. These costs shall be
computed based on the data described in Article 5(10). For scenarios with CM in the considered
modeIIed zone, if the EVA relies on economic viability pursuant to paragraphs (4), (4a) and (5) and
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be reduced (if properly justified) to reflect the lower risk premium percelved by the capacity
resource (due to a different risk allocation).
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11. 22—The demand for EVA shall reflect demand (excluding DSR insofar as it is represented separately
in the modelling, to avoid double counting) for each target year and modelled zone pursuant to
Article 4(3).

12. 413—The generation, DSR and storage constraints shall be modelled in line with Article 4(3), (4) and
(5). Furthermore, a maximum potential of NGC may be defined per technology, modelled zone and
target year. In this case, the maximum potential of NGC shall be consistent with the capacity
potential estimated for the new entrant and renewal/prolongation in the RS methodology-{#here
available),

13. -14—Censidering-technicalfeasibility—theThe network constraints shall be modelled pursuant to
Article 4(6).,

-15—Considering—technicalfeasibility13a. The reserve reguirements—sheuld—constraint shall be<«
accountedmodelled pursuant to Article 4(76a),

14. 35-The EVA shall reflect the following market and/or regulatory constraints: <

(a) inmodelled zones with CM for a considered target year, constraints related to CM payments
for units exceeding the CO2 emission limits, as referred to in Article 22(4) of the Electricity
Regulation;

(b) phase-out or restrictions of specific technologies+, e.g. coal or nuclear};

(c) binding targets for the integration of specific technologies, e.g. RES or energy efficiency};;,

and

(d) other market and/or regulatory constraints which are expected to apply in a target year,
and which are expected to impact significantly the overall system costs or the economic
viability of capacity providers. These constraints may include, inter alia, price restrictions,
regulatory or policy restrictions on investments, regulatory or policy uncertainty.

15. -16-The EVA-considerstheeffectrepresentation of investor risk managementtowardsprice-volatility

7

considerand-apphy-wherefeasiblearevenue-stream9e) may be complemented by an additional

approach aimed at better capturing investor behaviour in relation to extreme price events. This
complementary approach shall:

(a) be consistent with state-of-the-art industry practice and ensure coherence with an
economically sustainable business case-and-;

(b) ensure a coherent consideration of risk-prefite,feHowing;

(c) take into account the potential mitigation of exposure to the risks associated with extremes+
price events through forward market hedging, for those EVA decision variables and asset
types for which appropriate and sufficiently liquid forward market instruments are

expected behavieurfrom-marketpartiesto be available; and-rvesters,

additional-measures-complementary-aversion referred to the-enestisted-jin paragraph (10),shat ‘
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The default for this complementary approach shall be a partial discounting of Monte Carlo sample years
with the highest revenues. Alternative approaches may be applied where they provide a representation
of investor risk that is at least as robust as partial discounting of the highest-revenue Monte Carlo
sample years, and are duly justified and documented in the ERAA report.

16, The remaining economic lifetime (beyond the end of the study time period) of the capacity resources<
shall be considered, together with WACC, in depreciating the CAPEX (both for existing and new-
built capacities) within the period of the assessment. The EVA may take boundary conditions into
account, to reflect the expected costs and benefits of a capacity resource beyond the study time
period.,

18—TFhe—mannerby-which-16a. Where necessary to reflect realistic lead times for the entry of new-build
capacity enters-thesystem-shouldreflect the expected-constructionperiod—Thisresources, ENTSO-E may
define a technology-specific peried-should-considerearliest entry year. Such an earliest entry year shall
prevent the investment in _new-build capacity of the expected—time—required—to—reachconsidered
technology other than that already included in the baseline data pursuant to Article 3, in cases where the
time interval between the year of the ERAA edition and the relevant target year is insufficient for the
investment to materialise. In determining earliest entry years, ENTSO-E shall take into account only the

expected time between the final investment decision {i-e—permittinggrid-connectionete)aswelasthe

Hme—from—final—investment—decision—te—and _commissioning—{-e-, including construction and
commlssmnlng)—T—hB—peneel—ean perlods The determlnat‘uon of earllest entrv years shall be medelled

su#ﬁewntly—&stant—ﬁrm%—the—é%—subnu&mn—yea&consmtent W|th the auction schedule and dellverv

timelines of approved CMs in the relevant Member States.

16b. Where necessary to reflect the-construction-period-ofeach-technologyrealistic lead times for the exit of
existing capacity resources, ENTSO-E may define a technology-specific or asset-specific earliest exit year.
An earliest exit year shall prevent the EVA from selecting the mothballing or decommissioning of the
relevant capacity resources other than those already included in the baseline data pursuant to Article 3,
where the time interval between the ERAA edition year and the relevant target year is insufficient for
such exit to be implemented.

1916¢. Pursuant to Article 23(5)(b) of the Electricity Regulation, which provides that the EVA assess the
likelihood of retirement, (de)mothballing, and new-build of generation assets, and-reflectingthe-inherent
uneertainty-in-ihvester-decisions,-the result of the EVA based on paragraph (2{2) may also be expressed

as a likelihood of each of the decision variables listed in paragraph (7), as an-implementation-choieelong
as it ensures the computation of deterministic adequacy metrics.

(a) This approach shall assess the economic viability of (groups of) capacity resources pursuant«
to paragraphs (4), (4a) and (5) and may:

i consider uncertainties in the reference cost assumptions persuantpursuantpursuant to
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paragraph (3210) and artieleArticle 5(10) (e.g. CAPEX, annual fixed costs), taking into
account more detailed national-level data where available (e.g. next expected major
overhaul);

ii.  consider uncertainties in the hurdle rates pursuant to paragraph (389¢)(a), taking into
account the heterogeneity of investor and risk preferences
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be used to check the robustness of the results of the approaches defined under
paragraph (2), or applied independently.

il

(b) Existing and potential new-build capacity resources shall be classified into viability<
categories (e.g. very likely viable, possibly viable, unlikely viable) based on clearly defined
and transparent thresholds. In case (additional) unviable existing capacity or viable new-
build capacities are identified, the potential impact on adequacy indicators shall be assessed
by mapping these categories to deterministic entry/exit assumptions in line with paragraph
(4a) and either: |
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i using these assumptions as a basis for a sensitivity analysis pursuant to Art 3(76)(d), or
ii. iterating the calculations to update and-+refine-the (central reference) scenario.

2017, ENTSO-E shall study the stability and trustworthiness of the EVA results. ENTSO-E shall ensure<
that the assumptions of the model are consistent with relevant national policies, generation
capacity forecasts and feedback from national market parties, e.g. expressed within the national
consultations as referred in Article 9, and surveys pursuant to paragraph (2218). In case of
instability and/or untrustworthiness of the results, the reliability of the assumptions shall be
assessed and, when needed, revised appropriately to strengthen the EVA. ENTSO-E may use the
data collected pursuant to Article 5 to calibrate the EVA.

2218, To ensure that the assumptions and methodologies applied in the EVA reflect as—<clesely—as

possiblereal-world investor behaviour as closely as possible, ENTSO-E shall conduct, at least every
three years, a—regular survey of investors, utilities, financial institutions and other market
participants. The survey shall, inter alia, collect information on additional relevant revenues {other
than those listed in paragraphs (9a) and (9b), earliest entry/exit year pursuant to paragraph-9);
eonstruction—period—{pursuant—to—paragraph—19paragraphs (16a) and (16b), and risk aversion
practices {pursuantto-paragraph-17)-pursuant to paragraphs (9e) and (15). ENTSO-E shall consult

ACER on the proposed survey questionnaire.

Article 7.

Article 7 “
[Economic dispatch,

1. For each MC sample year (based on a given scenario or sensitivity), ENTSO-E shall run an ED to estimate
ENS: and to inform the EVA.

2.The ED shall assume perfect foresight of generation, storage and demand availability in line with Article
4. The window over which perfect foresight is assumed may depend on the considered technology.

3.The ED shall determine the dispatch of generation, storage and demand units in order to meet demand
for every MTU of the MC sample year, while minimising the total system operating cost. The ED shall at
least model individually each modelled zone; it may rely on a higher level of spatial detail. In this case,
the input data shall be refined accordingly.

4. The total system operating cost shall include:
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(a) generation cost, including at least short-term variable cost, pursuant to Article 5(10); <
(b) DSR activation cost and demand elasticity;
(c) storage operating cost; and
(d) cost of ENS pursuant to paragraph (8).
5. The ED shall reflect the following constraints:
(a) technical constraints of generation per modelled zone and MTU, pursuant to Article 4(4).«

The ED may reflect start-up and switch off decisions in detail, i.e. it may reflect a unit
commitment economic dispatch, in order to improve the quality of the simulated dispatch;

(b) demand (including DSR) per modelled zone and MTU, pursuant to Article 4(3);
(c) available storage, including technical constraints, pursuant to Article 4(5);

It

=

planned and unplanned outages per modelled zone and MTU, pursuant to Article
4(2)(d)) (i),

(e) available cross-zonal capacity per modelled zone border and MTU, pursuant to Article 4(6);

(f) reservesand balancing requirements per modelled zone and MTU, pursuant to Article 4(6a);

and,

6. The ED shall consider that forced demand disconnection, as a non-market-based measure, is a measure
of last resort, which shall be activated if all options provided by the market have been exhausted, or
where it is evident that market-based measures alone are not sufficient to prevent a further
deterioration of the electricity supply situation, in line with Article 16 of the RPR and with Articles
11(5)(b)(v) and 22 of the E&R NC and any other relevant national legislation related to load-shedding
procedures.

7.1n line with Article 22(2) of Electricity Regulation, the ED shall reflect that strategic reserves are to be
dispatched only if a TSO is likely to exhaust its balancing resources to establish an equilibrium between
demand and supply, without prejudice to the activation of capacity resources before actual dispatch in
order to respect the ramping constraints and operating requirements of these capacity resources.

8. To ensure consistency with the EVA, the cost of ENS shall reflect price formation during heursMTUs when
ENS occurs in a considered modelled zone, and shall be equal to the harmonised limit on maximum
clearing price (pursuant to Article 10(1) and (2) of Electricity Regulation) unless indirect restrictions to
wholesale price formation (pursuant to Article 10(4) and (5) of Electricity Regulation) impact price
formation during MTUs with ENS in the considered modelled zone.

9. The ED should reflect price formation to estimate a price for each modelled zone and each MTU. In this
case, the following elements shall be reflected, if they are expected to impact significantly the EVA or
the ED:

(a) harmonised limits on maximum and minimum clearing prices pursuant to Article 10(1) and<
(2) of Electricity Regulation;

(b) indirect restrictions to wholesale price formation (and mitigating measures) pursuant to
Article 10(4) and (5) of Electricity Regulation
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(c) pursuant to Article 23(5)(c) of Electricity Regulation, the likely impact of measures adopted
pursuant to Articles 10(5) and 20(3) of Electricity Regulation, including e.g. shortage pricing
function for balancing energy; and

(d) the impact of cross-zonal capacity allocation (e.g. flow-based, adequacy patch or other
demand-curtailment sharing expected to apply in single day-ahead coupling), in line with
CACM Regulation.

The modelling of these elements may be simplified to ensure a feasible implementation.
10. The ED simulatiensimulations shall provide the following results for each MC sample year and MTU:

(a) the total operating cost in EUR; <
(b) for each (group of) generation unit, the production in MW;

(c) for each (group of) storage unit, the injection or withdrawal in MW;

(d) for each (group of) DSR unit, the activated DSR in MW;

(e) the change in demand due to demand elasticity in MW;

(f) for each modelled zone, the ENS before activation of out-of-market capacity resources, in
MW;
MW;,

MW

{e)-for each modelled zone, the ENS after activation of out-of-market capacity resources, in
(2) Mw; «
(h) for each modelled zone, the short-term marginal cost in EUR/MWh;

(i) for each modelled zone, the price in EUR/MWh (if price formation is modelled for the
considered MTU according to paragraphs (8) and (9));

(j) for each modelled zone, the net position in MW;
(k) for each modelled zone border, the commercial cross-zonal exchange in MW; and
(1) for each CNEC, the physical flow in MW, and the shadow price in EUR/MW.

11. The ED simulations shall at least provide the following results for each target year:

(a) the EENS before activation of out-of-market capacity resources, in MWh; «
(b) the EENS after activation of out-of-market capacity resources, in MWh;

(c) the LOLE before activation of out-of-market capacity resources, in h; and

(d) the LOLE after activation of out-of-market capacity resources, in h.

12. For each modelled zone, the activation of out-of-market capacity resources shall reflect scenario
assumptions (e.g. related to presence of strategic reserve), expected operational TSO practices and
applicable legal framework for the considered target year. The modelling of out-of-market capacity

resources may be simplified to ensure a feasible implementation,and-in-any-case-are-notincludedin

13. ENTSO-E may use the data collected pursuant to Article 5 to calibrate the ED.
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Article 8.

L

Article 8 .
Jldentifying a resource adequacy concern,

1.-For a given pivetaltarget year and modelled zone, ENTSO-E shall identify a resource adequacy
concern if and only if;
(a) the relevant MSMember State or competent authority designated by the MSMember State

—_—a —_——
(or MSsMember States or competent authorities designated by the MSsMember States in
the case of cross-border modelled zones) has set a reliability standard for the target year
and modelled zone pursuant to Article 25 of Electricity Regulation, based on the RS

methodology; and

(b

=

the reliability standard is not fulfilled for the target year for at least one central reference
scenario-erenesensitivity-, Where the reliability standard is defined solely as LOLERS by the
relevant MSMember State (or MSsMember States in the case of cross-border modelled
zones), the reliability standard is not fulfilled for a target year and modelled zone, if the
LOLE after activation of out-of-market capacity resources pursuant to Article 7-(11{)(d) is
higher than the LOLERS (in at least one central reference scenario-erene-sensitivity). When |
other criteria are used in the definition of the RS, the fulfiiment of the RS should be

established accordingly in a transparent manner.

2. 3, Pursuant to Article 23(5)(k) of Electricity Regulation, for each resource adequacy concern<

identified pursuant to paragraph (1), ENTSO-E shall identify the possible source(s) of the resource
adequacy concern. The possible source(s) of the resource adequacy concerns shall be assessed at
least via:

(a) the percentage of MTUs corresponding to ENS occurring simultaneously in multiple
neighbouring modelled zones, to the total amount of MTUs with ENS; and

(b) the analysis of generation, demand, cross-zonal capacity and cross-zonal exchanges of a
modelled zone and its connected neighbouring systems during MTUs with ENS.

-Article 9.

1

>

Article 9 -
Stakeholder interaction,

1.-While complying with the methodology framework, the ERAA shall, to the extent possible, take
advantage of the latest innovations and improvements in terms of data accuracy, data granularity
and computing power, in order to maintain a state-of-the-art approach. ENTSO-E shall endeavour
to keep abreast of the latest innovations in Europe and globally, especially through interactions with
academia, research institutions, industry experts and financial experts.

2. 2.-Pursuant to Article 23(7) of Electricity Regulation, the ERAA methodology, scenarios{and-variants;

where—applicable);, sensitivities, and assumptions as well as results of the assessment shall be
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g the Europea Souree )

subject to the prior consultation of MSsMember States, the ECG and relevant stakeholders and
approval by ACER under the procedure set out in Article 27 of Electricity Regulation.

3. 3.-ENTSO-E shall establish adequate interaction channels for all relevant stakeholders, including civil
society, to contribute to each step of developing the proposals for the ERAA methodology, the
scenarios, the assumptions, and results, through a transparent, open, accessible, inclusive, efficient,
and well-structured process. Such channels shall include:

(a) stakeholder workshops and webinars to gather inputs and suggestions ahead of finalizing Formatted: Font: Calibri, Font colour: Auto, Ligatures:
the proposals for the ERAA methodology and the report, and to address stakeholder None
- questions;

(b) public consultations; and

(c) visibility on forward planning for the next steps through the ENTSO-E Annual Work Program

for each year ahead. | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
. . . N
4. _4-ENTSO-E shall hold the following consultations on the ERAA methodology, scenarios, one
assumptions, sensitivities and results for each ERAA edition: L°’ma“ed: Font: Calibri, Font colour: Auto, Ligatures:
one

(a) A public consultation on assumptions and high-level definition of scenarios with their
assumptions. This consultation shall be published and shall include at least prices of CO2
emission allowance, fuel prices, demand, DSR potential, storage, cross-zonal capacities and

an overview of generation capacity by type of technology per MSMember State, In Formatted: Font: Calibri, Font colour: Auto, Ligatures:
particular, exogenous assumptions shall be properly consulted. This_yearly public None
consultation may align with the biennial consultation the ENTSOs’ TYNDP scenario Formatted: Font: Calibri, Font colour: Auto, Ligatures:
framework. For the scenarios with the Trends and Projections scenario assumption basis, None

the consultation shall also include a description of how the assumptions were established,
including how observed historical trends were taken into account and how additional
information and expected policy developments not already reflected in those trends were

incorporated, Formatted: Font: Calibri, Font colour: Auto, Ligatures:
(b) The ECG shall be consulted regarding the ERAA methodology, scenarios, sensitivities and None
assumptions. ENTSO-E shall present an overview of the preliminary results of the ERAA to
the ECG as soon as available and before the publication of the ERAA report. | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
. " . . N
(c) Comments received from the ECG or other stakeholders during the public consultation shall one
be considered in improving the ERAA. These comments should not delay the annual
publication of the ERAA, unless they seriously challenge the credibility or acceptance of the
ERAA results. ENTSO-E shall provide a reply to the stakeholders’ comments received during
the public consultation for each ERAA edition. | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
None

(d) The results of the ERAA depend heavily on the chosen scenarios and the quality of the data
collected. During the public consultation on the scenarios, assumptions and sensitivities of
the ERAA, ENTSO-E shall ensure that all stakeholders have the opportunity to check,
compare and benchmark the data and the assumptions used in the assessment.

(e) In line with Article 11, the results of each ERAA edition, together with the assumptions on
which they are based and the data related to the different scenarios and sensitivities, shall
be published on ENTSO-E’s website alengsideas the ERAA report.

Formatted: Font: Calibri, Font colour: Auto, Ligatures: ‘

5. 5-AllENTSO-E’s consultations shall comply with Article 31 of Electricity Regulation. None
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1.

Article 10 b
Assessment process,

1.-The data collection and different stakeholder interactions, as described in Article 5 and Article 9,

shall occur in the following order:

(a) ENTSO-E shall publish data collection guidelines and model assumptions and shall provide
them along with data templates to each TSO;

(b) TSOs shall fill in the data templates according to the data collection guidelines;

(c) ENTSO-E shall collect the TSO data, execute data quality checks, prepare and store the data
in the PEMMDB;

(d) ENTSO-E shall prepare and consolidate economic and technical data to perform EVAs;
(e) ENTSO-E shall publicly consult on each ERAA edition, pursuant to Article 9(4)(a);
(f) ENTSO-E shall consult the ECG regarding the scenarios, variants—{where—relevant);

sensitivities, input variables-and, assumptions;, and on the option for a Member States to
opt-out from the calculation of CM-related parameters pursuant to Article 12(1);

(g) ENTSO-E shall execute the ERAA calculations and analyse the results;

(h) ENTSO-E shall present an overview of the preliminary results of the ERAA to the ECG and
relevant stakeholders as soon as available and preferably before the publication of the ERAA
report;

(i) ENTSO-E shall incorporate comments received from the ECG or other stakeholders during

the consultation into the relevant edition of the ERAA, pursuant to Article 9(4)(c);

(j) ENTSO-E shall publish the report containing the results of each ERAA edition on the ENTSO-
E website, together with the assumptions on which they are based and the data related to
the different scenarios, pursuant to Article 11~ and the CM-related parameters pursuant to

Article 12,
2. 2-By 1 November each year—ef-submission, ENTSO-E shall submit the seenarios,sensitivities; |

assurmphensandresultsofthe ERAA-ERAA report to ACER for approval pursuant to Article 23(7) of

Electricity Regulation.

3. Article 11.-No later than 1 month after ECG consultation on the input variable and assumptions

referred in paragraph (1)(f), ENTSO-E shall publish the final assumptions and input variables used in

the central reference scenarios.

1.

Article 11 <
Transparency requirements,

1. 4aENTSO-E shall ensure full transparency of the ERAA in line with ENTSO-E’sits obligation to

— e Y

operate in full transparency towards stakeholders and the general public-pursuantte, required by,
Article 41(2) of Electricity Regulation—ENTSO-E-shall-ensurefull-transparency—of-theERAA—. |n

particular, ENTSO-E shall publish on its website all relevant documentation pertaining to the ERAA

repertwhich shall striveenable stakeholders to facilitate—stakeholders—understandingregarding

Lhe

understand inputs, data, assumptions, and scenario {variart}and sensitivity development.-Fhe
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la. ENTSO-E shall ensure that any ERAA report shat-atsepublished prior to ACER decision pursuant to Article

27 of the Electricity Regulation, includes a clear disclaimer stating that the report is a preliminary draft.

This disclaimer must indicate that the report is subject to approval and potential amendments by ACER.

Upon the issuance of ACER's decision, ENTSO-E shall ensure that the published version of the ERAA report
is replaced with the version amended and approved by ACER.

1b ENTSO-E shall include in the ERAA report, for each modelled zone and target year, a statistical distribsition

of the duration of ENS events observed in the ED simulations. ENTSO-E may present this information by
grouping ENS events into duration ranges and indicating the share of ENS events falling within each range,
or by applying any other method that provides an exeeutive—summaryequally clear and informative
representation. The information shall be published in a manner that allows Member States and
stakeholders to understand the nature and frequency of short- and long-duration ENS events that may
occur in the assessed scenarios.

2.-1c For every without-CM scenario computed in an ERAA edition, ENTSO-E shall include in the ERAA report,

2.

3.

for each modelled zone and target year, the amount of capacity that is not subject to the EVA and the
reasons for such exclusion. ENTSO-E shall provide separate quantities for at least the following categories:

(a)
(b)

subsidised capacity as referred to in Article 6(9a)(c);

capacity receiving other electricity-sector revenues that ensure economic viability, as
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referred to in Article 6(9c)(a); and

()

capacity receiving revenues from outside the electricity sector that ensure economic
viability, as referred to in Article 6(9c)(b).

These quantities shall be reported separately for each relevant technology types referred to in Article 12,{3).

For each ERAA edition, ENTSO-E shall publish on its website the ENTSO-E data collection guidelines<

pursuant to Article 5:(1¢)(a);

3.-For each ERAA edition, ENTSO-E shall publish on its website at least the following input data for
each scenario {variartiand sensitivity:

(a) high level indicators withof relevant temporal granularity-an€, per modelled zone to enable
a comparative analysis, characterising both the demand and the supply side. These
indicators shall include at least the total demand targets and peak demand, including their
compound annual growth rate over the modelled pivotal years, as well as the evolution of
nominal generation capacities at least by technology type (including DSR) and their storage
size when relevant.

(b) high level indicators withof relevant temporal granularity and per modelled zone to enable</
a comparative analysis, characterising the underlying grid modelling and market coupling.
These indicators shall include at least the evolution of NTC timeseries for the relevant
borders over the modelled pivotal years, as well as Minimum and Maximum Net Positions
of the Flow-Based domains for the modelled Flow-Based regions (e.g. CORE and Nordic).

{e)-high level assumptions, economic and technical data to perform the EVA pursuant to
(c) Article 6, with relevant temporal granularity and at least per modelled zone; 7

(d) high level assumptions, economic and technical data to run the ED pursuant to Article 7,
with relevant temporal granularity and at least per modelled zone;
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(e) the PECD pursuant to Article 5(12) (if not already publicly available);

(f) the main assumptions underlying the modelling of the harmonised limits on maximum and
minimum clearing prices pursuant to Article 10(1) and (2) of Electricity Regulation, in line
with Article 5(13); and

(g) any indirect restrictions to wholesale price formation and mitigating measures pursuant to
Article 5(14), and Articles 10(4) and (5) and 20(3) of Electricity Regulation, for those
MSsMember States where this is relevantapplicable,

AAUSILLAS B L USEN

4. 4.-For each ERAA edition, ENTSO-E shall publish on its website at least the following output data for
each scenario {variant}and sensitivity:

(a) aggregated outputs from EVA, at least with yearly temporal granularity and per modelled
zone;

(b) for each MC sample year and modelled zone, the prices (if generated by ED), marginal costs,
net positions and ENS per MTU;

(©
(d)

for each MC sample year and modelled zone border, the cross-zonal exchanges per MTU;

EENS and LOLE before and after activation of out-of-market capacity resources pursuant to
Article 7(11) for the study time period, for each modelled zone with yearly temporal
granularity;

(e

for each target year and modelled zone, the distribution (including the average) of total ENS
and LOLE over all considered MC sample years;

(®

for each target year and modelled zone, the distribution (including the average) of net
position of the modelled zone during heursMTUs when ENS is positive over all considered
MC sample years, pursuant to Article 7(10);

(2

for each target year, the number of analysed MC sample years and the value of the

(h) for neighbouring modelled zones with a positive EENS or LOLE, an analysis of the different
situations when ENS simultaneously occurs in modelled zones. Different simultaneous ENS
situations at both regional and/or European level shall be indicated;

(i) for each MC sample year and modelled zone, the aggregated-hourly-dispatch results per
MTU, aggregated by technology and their availability;

(j) theinputs referred to in Article 5 for which default values across bidding zones are used,,

5. 5-In case of instability or untrustworthiness of EVA results, ENTSO-E shall clearly describe and justify

in the ERAA report the additional (or revised) assumptions enforced to strengthen the
trustworthiness of the EVA, as referred to in Article 6(23—17),

6. 6.-Each ERAA report shall include any policies, measures or actions which, while not modelled in the
ERAA, are expected to significantly impact resource adequacy concerns. These shall include:

(a) actions to eliminate or, if not possible, to mitigate the impact of that policy or measure on
bidding behaviour, pursuant to Article 10(5) of Electricity Regulation; and

(b) measures to eliminate any identified regulatory distortions or market failures, as defined by
MSsMember States pursuant to Article 20(3) of Electricity Regulation.

The ERAA report shall qualitatively assess how the aforementioned elements not modelled in the ERAA
may impact ERAA results.
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5. {4 1
7._7.-The level of detail of published data shall be consistent with the level of implementation of the« Formatted: Font: Calibri, Font colour: Auto, Ligatures:
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After: 6 pt, Line spacing: Multiple 1.08 li, Numbered +
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preserves their confidentiality. When publishing the aggregated data (or information), ENTSO-E shall Formatted: Font: Calibri, Font colour: Auto, Ligatures:
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9. 9—Upon request and for each ERAA edition, ENTSO-E shall provide ACER with all the information [Formatted: Font colour: Text 1
necessary for the purpose of carrying out ACER's tasks pursuant to Article 23(7) of Electricity {Formatted: Font colour: Text 1

Regulation, unless ACER has already requested and received such information, in line with Article
3(2) of the ACER Regulation.

10. 36-Upon request, and-on-a-case-by-case-basis-for each ERAA edition and for each simulated central [Formatted: Font colour: Text 1
reference scenario {and-variant-/or sensitivities—wheresensitivity, as applicable};, ENTSO-E shall {Formatted: Font colour: Text 1
provide all additional relevant information to MSs—and—te—theMember States, including their,
designated authorities or entities that are responsible for the NRAAs and flexibility needs [Formatted: Font colour: Text 1
assessments, for the purpose of the execution of the tasks pursuant to the FNA methodology, ““matted: Font colour: Text 1
Articles 19e and 24 of the Electricity Regulation,, {FormattEd! Font colour: Text 1

11. 33 —FRAA data shall be shared hetween ENTSO-E and RCCs. In particular, for each ERAA edition, ““matte“‘ Font colour: Text 1
ENTSOEENTSO-E shall provide RCCs with all the relevant information for the calculation, on annual {Formatted: Font colour: Text 1
basis, of the maximum entry capacity available for cross-border participation in eapacity {Formatted: Font colour: Text 1
rechanismsCMs pursuant to Article 26(7) of Electricity Regulation. [Formatted: Font colour: Text 1

12. 22—Upon request and for each ERAA edition, ENTSO-E shall provide the NRAs with all the [Formatted: Font colour: Text 1
information necessary for the purpose of carrying out regional cooperation tasks pursuant to Article { Formatted: Font colour: Text 1
61(2)(c) of Electricity Directive. [Formatted: Font colour: Text 1
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Article 12 Article 12.-ERAA-based

CM-related parameters supporting CISAF-implementationfast-track state aid procedure {Formatted: Font: Calibri

{Formatted: Font: Calibri

target year with an identified resource adequacy concern pursuant to Article 8(1) in the without-

CM central reference scenario, ENTSO-E shall compute and include in the ERAA report the following
CM-related parameters:

(a) de-rating factors for each technology type referred to in paragraph (3);

(b) the adequacy gap; and

(c) the total firm capacity need.
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This paragraph does not apply to modelled zones for which the Member State, within three months
after the ECG consultation under Article 10(1)(f), requests ENTSO-E not to compute these parameters.

ENTSO-E shall compute the parameters referred to in paragraph (1) for the Trends and Projections

scenario _assumption basis. Where, pursuant to Article 3(5), the Trends and Projections central
reference scenarios are not produced in a given ERAA edition, ENTSO-E shall compute the
parameters referred to in paragraph (1) for the NECP scenario assumption basis for that edition. In
all other cases, ENTSO-E may also compute the parameters referred to in paragraph (1) for the NECP
scenario assumption basis. For the purpose of this Article, references to scenarios shall mean the
central reference scenarios with the corresponding scenario assumption basis.

For the purposes of paragraph (1), point (a), ENTSO-E shall compute de-rating factors for all

4.

technology types that are able to deliver their output continuously for at least one hour, including,
as a minimum:

(a) energy-constrained technologies, including storage assets with a duration between one and
eight hours and hydro storage;

(b) demand response resources with a duration between one and twelve hours;

(c) weather-dependent technologies, including solar, onshore wind, offshore wind and run-of-
river; and

(d) all thermal technologies modelled in the ERAA.

Where new types of assets emerge, including but not limited to longer-duration storage, ENTSO-E shall
also compute de-rating factors for those assets.

ENTSO-E shall compute the parameters referred to in paragraph (1) as follows:

(a) for pivotal target years, those parameters shall be computed in accordance with paragraphs
(5) to (16);

(b) for non-pivotal target years, those parameters shall be derived from the values computed
pursuant to point (a) for pivotal target years, in accordance with points (i) to (vi):

i. where CM-related parameters have been computed for the earliest pivotal target
year, the parameters for any preceding target years shall be set equal to those of
that earliest pivotal target year;

ii. where CM-related parameters have been computed for the latest pivotal target
year, the parameters for any subsequent target years shall be set equal to those
of that latest pivotal target year;

iii. for non-pivotal target years between two pivotal target years for which CM-
related parameters have been computed, the parameters shall be determined by
linear interpolation between the values obtained for the immediately preceding
and the immediately following pivotal target years;

iv. for non-pivotal target years between two pivotal target years where CM-related
parameters have been computed for only one pivotal target year, the de-rating
factors for each technology type shall be set equal to those of the pivotal target
year for which CM-related parameters have been computed;

v. for non-pivotal target years between two pivotal target years where CM-related
parameters have been computed for only one pivotal target year, the adequacy
gap shall be determined by linear interpolation between:
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1. the adequacy gap obtained for the pivotal target year for which CM-
related parameters have been computed; and

2. an adequacy gap equal to zero for the pivotal target year for which CM-
related parameters have not been computed;

vi. for non-pivotal target years between two pivotal target years where CM-related
parameters have been computed for only one pivotal target year, the total firm
capacity need shall be determined by linear interpolation between:

1. the total firm capacity need obtained for the pivotal target year for which
CM-related parameters have been computed; and

2. the reference firm capacity of the without-CM central reference scenario,
calculated pursuant to paragraph (9), for the pivotal target year for which
CM-related parameters have not been computed.

5. For modelled zone z, target year t and scenario s, the adjustment capacity ACZS_t shall represent the
capacity of perfectly reliable reference technology that would need to be added in modelled zone
zin target year t, on the basis of the ED simulations of scenario s, in order for that modelled zone
to meet its applicable reliability standard. The adjustment capacity shall be computed as follows:

(a) ENTSO-E shall construct an ENS monotone series by collecting, for modelled zone z and
target year t, all ENS values across all Monte Carlo sample years of the ED simulations of
scenario s for scarcity MTUs, and ordering those values in descending order.

(b) ENTSO-E shall calculate the reliability standard index K, as the product of:

i. the reliability standard applicable to modelled zone z, expressed as a number of
scarcity MTUs per year; and

ii. the number of Monte Carlo sample years used in the ED simulations of scenario
S.

(c) The adjustment capacity ACzs_t shall be equal to the ENS value located at position K, in the
ENS monotone series constructed pursuant to point (a).

6. For a given technology type, target year, modelled zone and scenario assumption basis, the de-
rating factor shall represent that technology’s contribution to resource adequacy and shall be
determined as follows:

(a) for a modelled zone with an approved CM, de-rating factors shall be computed in
accordance with paragraph (7) on the with-CM scenario with that scenario assumption
basis;

(b

for a_modelled zone which does not have an approved CM and for which a resource
adequacy concern has been identified in the with-CM central reference scenario with that
scenario assumption basis, de-rating factors shall be computed in accordance with
paragraph (7) on the with-CM scenario with that scenario assumption basis. For the purpose
of this computation, and where relevant for the de-rating factor approach applied under
paragraph (7), ENTSO-E may adjust the calculation to reflect the expected contribution of
technologies if the modelled zone were aligned with its reliability standard. Such
adjustment may be performed either:

i. by post-processing the ENS results to account for the adequacy gap determined
in accordance with paragraph (12)(b); or
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ii. where technically feasible, by performing an additional calibration, limited to the
relevant modelled zone, to align the forecast level of resource adequacy with its
reliability standard in the considered target year.

7. For the calculation of de-rating factors for a given technology type i, modelled zone z, target year t
and scenario s, ENTSO-E shall select one of the approaches set out in points (a) to (d). For a given
technology type, the selected approach shall be applied consistently across all modelled zones and
target years, and shall be described in the ERAA report.

(a) For all technology types, de-rating factors may be computed using the effective load-
carrying capability (ELCC) method as follows:

DFS =AEL815”
Y56 AEENSS, ¢,

where

—_AEENSin is the reduction in EENS in modelled zone z and target year t resulting from the
addition of 1 MW of the assessed technology type iin that modelled zone, in scenario s; and

- AEENS},; . is the reduction in EENS in modelled zone z and target vear t resulting from
the addition of 1 MW of a perfectly reliable reference technology in that modelled zone in
scenario s.

The computation shall be performed using the same modelling assumptions, input data and

settings as those applied in the ED simulations of scenario s.

(b) For athermal technology i, de-rating factor may be computed as:

DF, =1—FOR; — EPM,

where:

- FOR;is the forced outage rate of technology type i. Where appropriate, this rate may also
reflect risks associated with fuel availability ef-the-given-technology-ineach-biddingzene
constraints; and

- EPM, is the expected planned maintenance rate during scarcity sittatiens-andi}-MTUs. By
default, EPM; = 0, unless evidence justifies the occurrence of planned maintenance during
scarcity MTUs.

(c) For all technology types, de-rating factors may be computed as:

1 Output]
DFifzyt _ Z PUL; 7t m

S S
Nens,z e Cap;,¢
MEMT Uy, ¢

where:

-_MTU;NS_Z . is the set of scarcity and near-scarcity MTUs in modelled zone z and target year
t from the ED simulations of scenario s.

- Ngys.zcis the number of MTUs in MTUg s , ¢

—_Outputf,z,t‘mis the output of technology type i in modelled zone zin MTU m (in MW), in the
ED simulations of scenario s;

- Capfz_ti_sthe installed capacity of the-given-technology—Fhis-caleulationshallbe-based-en

the-latestapproved-ERAA—The— type i in modelled zone z for target year t, in the ED

simulations of scenario s.
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(d) For energy-constrained technologies and demand response, de-rating factors may be
computed as:

DFS ZEEE;‘NS,ZI T, - Ce,i

i,z,t

=(1—-FOR)) -
' ZeeEi,NS'Z't T,
where:

- FOR,is the forced outage rate of technology type i;

- Efns.,¢is the set of scarcity events in modelled zone z for target year t in the ED simulations
of scenario s.
- Tisthe duration of scarcity event e, expressed as the number of consecutive scarcity MTUs;

and
- C,;is the contribution factor of technology type i to event e, defined as:

T‘avail
. Le
C; = min <1, T, >

where T&"“”is the available discharge duration at the start of scarcity event e, taking into account
the energy limitation of the asset and, where relevant, its ability to recharge between successive
scarcity events. As a simplification, ENTSO-E may assume that storage assets are fully charged at

the beginning of each scarcity event. In such case, Ti_;’”il shall be equal to the nominal storage
duration of the asset.

8. Where appropriate, ENTSO-E may derive an additional set of de-rating factors that reflects
alternative capacity mixes used to close the adequacy gap. In such cases, ENTSO-E shall:

(a) identify a set of technically plausible alternative capacity mixes capable of covering the
adequacy gap;

(b

compute, for each identified capacity mix, the corresponding de-rating factors in
accordance with paragraph (7); and

(c) describe the identified capacity mixes and the resulting de-rating factors.

9. The reference firm capacity for a given modelled zone z, target vear t and scenario s shall be<.

calculated fereveryresource-ableto-delive Sy S E e orattead hourin accordance
with point (a) where de-rating factors are computed pursuant to paragraphs (7)(a) or (7)(d) for any
technology type. Where, for a given modelled zone and target year, de-rating factors are computed
pursuant to paragraph (7)(b) and/or (7)(c) for all technology types, the reference firm capacity may
be calculated in accordance with either point (a) or point (b).,
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(a) {4 -AsMemberStatesretaintheprerogative-to-decide-which-Demand-based approach:

e =D5. +BCS, —ENSS,

where:
—_ljzslt is the average demand during scarcity MTUs across all Monte Carlo sample years
for modelled zone z, target year t, in the ED simulations of scenario ersensitivity-from
SR ERA A PR A e e s e
- BC;,is the capacity required to cover balancing needs in modelled zone z, target year
t, and scenario s; and
- mj, is the average ENS during scarcity MTUs across all Monte Carlo sample years for

modelled zone z, target year t, in the ED simulations of scenario s.

(b) Supply-based approach:

s, = Z Capf,, - DFS,, + IMPS,
i€T,
where
- I, is the set of technology types in modelled zone z;

- Cap;, s the installed capacity of technology type i in modelled zone z for target year
t, as represented in the ED simulations of scenario s;

-_DFifz't is the de-rating factor for technology type i in modelled zone z for target year t
and scenario s, calculated in accordance with paragraphs (7).

- IMP;, is the average (net) imports from other modelled zones during scarcity MTUs for

modelled zone z, target year t, in the ED simulations of scenario s.
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10. For a given target year and modelled zone, the total firm capacity need with a given scenario

assumption basis shall be determined as follows:

Formatted: Font: Calibri, Font colour: Auto, Ligatures:
None

(a) for identifyingadeguacy-concerns;a modelled zone with an approved CM, the total firm

capacity need shall be equal to the reference firm capacity calculated pursuant to paragraph
(9) on the with-CM scenario with that scenario assumption basis;

(b) for a modelled zone which does not have an approved CM and for which a resource
adequacy concern has been identified in the with-CM central reference scenario with that
scenario assumption basis, the total firm capacity need shall be equal to the sum of:

i. the reference firm capacity determined pursuant to paragraph (9) on the with-CM
scenario with that scenario assumption basis; and
ii. the adequacy gap determined in accordance with paragraph (12)(b).

11. The de-rated installed capacity for a given modelled zone z, target year t and scenario s,
DRIC;, shall be calculated as:

DRIC;, = Cap;,.DF,,
i€l

where

- I, isthe set of technology types in modelled zone z;

- Capf'z't is the installed capacity of technology type i in modelled zone z for target year

t, as represented in the ED simulations of scenario s; and
- DFL-fz't is the de-rating factor for technology type i in modelled zone z for target year t

and scenario s, calculated in accordance with paragraphs (7).

12. For a given target year and modelled zone, the adequacy gap, expressed in equivalent firm capacity
(MW), with scenario assumption basis b shall be determined as follows:

(a) for a modelled zone with an approved CM, the adequacy gap shall be equal to:

GAPZb't — DRIC;’/tith_CM'b _ DRICXtithaut—CM,b
where DRICZ';th_CM'bﬂDRICX:thout_CM'bare calculated pursuant to paragraph (11)
for, respectively the with-CM and without-CM central reference scenarios with scenario
assumption basis b;

(b) for a modelled zone without an approved CM for which a resource adequacy concern has
been identified in the with-CM central reference scenario with scenario assumption basis
b, the adequacy gap shall be equal to the adjustment capacity determined, i e

with Artieles26{2}23paragraph (SHbHe) and 24{1}-efapplied on the EIeetFmt—y—Rengaﬁen—

bethwith-CM scenario with that scenario assumption basis.

13. For a modelled zone that does not have an approved CM and for which no resource adequacy+

concern has been identified in the ERAA—and-NRAAs—can-be-used-bywith-CM central reference

scenario, ENTSO-E shall, for that modelled zone and target year compute the Member

Statesparameters referred, to identify-resource-adequacy-concerns-in paragraph (1) as follows:;

(a) Astele24-the adequacy gap shall be equal to the adjustment capacity determined pursuant
to paragraph (5) on the without-CM scenario;
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(b)_the total firm capacity need shall be equal to the sum of:

i. the reference firm capacity determined pursuant to paragraph (9) on the without-
CM scenario; and
ii. the adequacy gap determined in accordance with point (a).

(c) the de-rating factors shall be computed in accordance with paragraph (7) on the without-
CM scenario. For the purpose of this computation, and where relevant for the de-rating
factor approach applied under paragraph (7), ENTSO-E may adjust the calculation to reflect
the expected contribution of technologies if the modelled zone were aligned with its
reliability standard. Such adjustment may be performed either:

i. by post-processing the ENS results to account for the adequacy gap determined
in accordance with point (a); or

ii. _where technically feasible, by performing an additional calibration, limited to the
relevant modelled zone, to align the forecast level of resource adequacy with its
reliability standard in the considered target year.

14. For the ERAA 2026, ERAA 2027 and ERAA 2028 editions, where ENTSO-E encounters duly justified
computational difficulties that prevent the execution of the with-CM scenario, the parameters
referred to in paragraph (1) shall be computed pursuant to paragraph (13) for all modelled zones
with an identified adequacy concern in the without-CM central reference scenario.

15. As an alternative to the approach set out in paragraphs (5) to (13), ENTSO-E may instead determine
the parameters referred to in paragraph (1) on the basis of a reliability standard adjusted scenario.
In_that reliability-standard-adjusted scenario, ENTSO-E shall simultaneously adjust, in each
modelled zone for which a reliability standard applies, the capacity so that each such modelled zone
meets its applicable reliability standard, while keeping all other modelling assumptions, input data
and settings unchanged compared to the corresponding central reference scenario.

16. Where ENTSO-E uses the reliability-standard-adjusted scenario pursuant to paragraph (15), ENTSO-
E shall compute the parameters, for each modelled zone and target year referred to in paragraph

(1), as follows:

(a) the total firm capacity need shall be equal to the reference firm capacity calculated pursuant
to paragraph (9) on the reliability-standard-adjusted scenario pursuant to paragraph (15);

(b) the adequacy gap shall be calculated in accordance with paragraph (12)(a), treating the
reliability-standard-adjusted scenario as the with-CM central reference scenario for the
purposes of that calculation; and

(c) the de-rating factors shall be computed in accordance with paragraphs (7) on the reliability-
standard-adjusted scenario pursuant to paragraph (15).

Article 13 —
Implementation of the methodology,
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1. For the ERAA 2026 edition, ENTSO-E shall apply Annex | of ACER Decision 24/2020, subject to the
transitional provisions set out in paragraphs (2) and (3).
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3. By way of derogation from Annex | to ACER Decision 24/2020 for the ERAA 2026 edition, ENTSO-E
may:

(a) refrain from performing the sensitivity on the restriction of price formation referred to in
Article 3(7) of Annex | of ACER Decision 24/2020;

(b

refrain from estimating revenues from (i) other electricity-related services, as referred to in
Article 6(9)(b) of Annex | of ACER Decision 24/2020, and (ii) services outside the electricity
sector, as referred to in Article 6(9)(c) of Annex | of ACER Decision 24/2020, if ENTSO-E is
not yet in a position to robustly estimate them by the time it is needed for the ERAA 2026
edition;

explicitly model only a subset of pivotal target years pursuant to Article 2a and estimate
resource adequacy metrics for non-pivotal target years in accordance with Article 4(1)(b);

(c

(d

run a with-CM central reference scenario only as a proof-of-concept, and publish it as a
separate study, outside the ERAA 2026 report, no later than six months after the submission
of the ERAA 2026 report; and

apply the Trends and Projections scenario assumption basis in place of the NECP scenario

assumption basis.

4. Inthe event that ENTSO-E encounters computational difficulties that prevent the production of the
Trends and Projections scenario with CM for ERAA editions preceding the ERAA 2029 edition,
ENTSO-E may limit the modelling of that scenario as follows:

(e

(a) in the ERAA 2027 edition, to the earliest pivotal target year only; and

(b)_in the ERAA 2028 edition, to the earliest pivotal target year and to one additional pivotal
target year selected as the most relevant for the computation of the maximum entry

capacity.

5. For the purpose of constructing the with-CM central reference scenario for a given scenario
assumption basis, ENTSO-E may apply the following simplified procedure:

(a) ENTSO-E shall compute, for each modelled zone that (i) has an approved CM; and (ii)
displays an adequacy concern in the corresponding without-CM central reference scenario,
the maximum capacity that may be added, as the adjustment capacity determined pursuant
to Article 12(5) on the basis of the corresponding without-CM central reference scenario;

(b

ENTSO-E shall use as the starting point the without-CM central reference scenario with the
same scenario assumption basis;

ENTSO-E shall add, in each modelled zone referred to in point (a) that does not meet its
applicable reliability standard, an incremental capacity not exceeding 10% of the maximum
capacity computed pursuant to point (a);

(c
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(d)_on the basis of the incremental capacity added pursuant to point (c), ENTSO-E shall re-run
the ED simulations;

ENTSO-E shall compute the resource adequacy metrics on the basis of the ED simulations
referred to in point (d);

(e

(f) where all modelled zones meet their applicable reliability standards, the resulting outcome
shall constitute the with-CM central reference scenario; where one or more modelled zones
do not meet their applicable reliability standards, ENTSO-E shall repeat the steps set out in
points (c) to (e) until all modelled zones meet their applicable reliability standards.

Where ENTSO-E applies the simplified procedure referred to in this paragraph, it shall analyse the
performance of the procedure in bringing all the modelled zones referred in point (a) to their reliability
standard, and shall identify methodological improvements for subsequent ERAA editions. Based on these
analyses, the 2028 ERAA report shall be complemented by ENTSO-E’s assessment of the simplified
procedure in which they recommend whether it should be continued in the subsequent ERAA editions.

6. Paragraphs 6(8a)-6(9e) and 6(15) concerning the representation of investor business case shall be
implemented no later than in the ERAA 2028 edition. In preparation for their implementation and
as part of the ERAA 2027 edition, ENTSO-E shall:

(a) conduct a survey of transmission system operators to ascertain whether they perform
analyses to estimate additional revenues derived from ancillary services and intraday
markets, either within the framework of their national resource adequacy assessments or
through other processes, including but not limited to tariff determination; and

(b) assess how to estimate the additional revenues referred to in point (a) for modelled zones
whose transmission system operators do not currently carry out such analyses. This
assessment shall identify the approach to be applied, including, as appropriate, one or more
of the following:

i. inferring revenue estimates from modelled zones where such analyses are performed,
including through interpolation or other technically robust methods; and/or
ii. applying, for those modelled zones, a methodology based on an approach used by one
or more transmission system operators, or a methodology developed by ENTSO-E, to
estimate such revenues.
2—No later than three months after the approval of this amended ERAA methodology appreved-by-ACER | Formatted: Font: Calibri, Font colour: Auto, Ligatures:
; ity ot i RAA-edition-launched-after | None
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5.7. Within-three-months-of-theappreval-ofan mencea-verston-o+th AA-metnreaotog

ENTSO-E shall publish an implementation plan eutliningthat outlines the-propesed, prioritisation and
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timeline ENTSO-Eplans-to-follow-for implementing any;new methodological elements, accerdingte

thegradual-stepwise processreferred-to-rparagraph{4)—TFhisin accordance with the timelines set
out in this Article. ENTSO-E shall review the implementation plan shal-bereviewed-followingafter,
each ERAA edition-censidering, taking into account the latestavailablemost recent information

enregarding the technical feasibility of implementing the wvarieusrespective methodological
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elements{, both jndividually and in combination},anre-where-necessary-updated-by-ENFSO-Ein
consultation-with-Member-States-ACER—and-otherstakeholders—. Where ENTSO-E considers that
amendments to the implementation plan are necessary, it shall amend the plan after consulting
Member States, ACER and relevant stakeholders. Any amendment shall remain consistent with (a)
the timelines and requirements set out in this Article and (b) the most recent ACER decision on the
annual ERAA.

6-8.ENTSO-E shewuldshall assess whether the implementation of the ERAA methodology may lead to<

cybersecurity risks. If it is the case, ENTSO-E shall report on such risks (and potential mitigation
measures) to ACER without undue delay.,

7-9.ENTSO-E may suggest potential improvements of the ERAA methodology to ACER. Irrespective of<
any suggestion from ENTSO-E, ACER may request amendments to the ERAA methodology pursuant
to Article 27(4) of Electricity Regulation.

Article 14 Asticle-15- <
Language,

1-The official language for the ERAA methodology shall be English.
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