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1. Article 19e(1) of Regulation (EU) 2019/943 (‘Electricity Regulation’) mandates that the regulatory
authority or another authority or entity designated by a Member State (‘designated authority or
entity’) shall adopt a report on the estimated flexibility needs for a period of at least the next 5 to
10 years at national level (‘FNA report’). The FNA reports will support the Member States in setting
their indicative national objectives for non-fossil flexibility according to Article 19f of the Electricity
Regulation, and must be based on the data and flexibility needs analyses provided by the
transmission system operators (‘TSOs’) and distribution system operators (‘DSOs’).

2. This document is referred to as the flexibility needs assessment methodology (‘FNA methodology’).
It defines the data type and format, as well as the methodology for the analysis to be conducted by
TSOs and DSOs for the preparation of the FNA reports. The aim is to create a standardised
framework that ensures consistency and compatibility of inputs to the FNA reports across all
Member States.

3. As stated in the Electricity Regulation, the FNA reports are necessary in view of the need to cost-
effectively achieve security and reliability of supply and decarbonise the electricity system. These
considerations encompass the integration of variable renewable energy sources (‘RES’) and the
different sectors, as well as the interconnected nature of the electricity market, including
interconnection targets and potential availability of cross-border flexibility. To ensure that the FNA
reports effectively fulfil their intended purpose, the FNA methodology has been developed with
these objectives in mind and should be applied accordingly.

4. Considering the above, the FNA methodology takes into account the reliability standard, where it is
set by the Member State under Article 25 of the Electricity Regulation, which indicates the necessary
level of security of supply. It also takes into account the binding overall Union renewable energy
target set in Directive (EU) 2018/2001 and the national contributions to meet this target, set as part
of their integrated National Energy and Climate Plans (‘NECP’). The FNA methodology also aligns
with the overarching principles and objectives outlined in the Electricity Regulation and Directive
(EU) 2019/944 (‘Electricity Directive’).

5. The FNA methodology also ensures the FNA reports will be consistent with the European resource
adequacy assessment (‘ERAA’) and the national resource adequacy assessments (‘NRAAs’) carried
out under Articles 23 and 24 of the Electricity Regulation. Consequently, the FNA methodology
addresses flexibility needs in a manner that is consistent with these assessments while ensuring that
there is no overlap.

6. To ensure cost-effectiveness, the FNA methodology uses the economic viability assessment (‘EVA’)
conducted as part of ERAA or NRAA based on the ERAA methodology.

7. This methodology distinguishes between two main types of flexibility needs: network flexibility needs
and system flexibility needs. Network flexibility needs are assessed at DSO and TSO level. They reflect
the flexibility needed to adjust for grid availability, by means of preventing or solving congestion or
voltage issues. System flexibility needs are described by three indicators: RES integration, ramping
and short-term. They reflect the flexibility needed to adjust to the variability of generation and
consumption. Flexibility needs are categorised as upward needs when more injection into or less
demand from the network is required, and as downward needs when less injection or more demand
is required.
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8. This methodology also distinguishes between covered and uncovered flexibility needs. The former
refer to the portion of the flexibility needs that are expected to be met by the available sources of
flexibility, in accordance with Article 19e(4)(b)(i) and (ii) of the Electricity Regulation. The latter refer
to the flexibility needs that are not expected to be met by the existing flexible resources or resources
expected to be deployed in the system, e.g. new resources identified by the EVA.

9. According to Article 32(3) of the Electricity Directive, the DSOs’ distribution network development
plans (‘DNDPs’) shall include the flexibility resources that the DSOs are to use as an alternative to
system expansion. Therefore, this flexibility is, in principle, expected to be available to the DSOs. In
the context of the nomenclature adopted by the FNA methodology, the flexibility identified in the
DNDPs is considered covered, i.e. expected to be available to DSOs for the target years considered.

13.10.The indicator of the RES integration needs is—ealeulatedteo—ceverrepresents the amount of
flexibility needed to reduce the curtailment of renewables in order to achieve the renewable targets

set in the NECPs. RES generation curtailment; typically happens during low demand and high
renewable generatlon condltlons and—a#ewate—system—etress—d&wrg—tew—%—gene#aﬂen%nd—h@h

sy-stem—een&trmnts—and—eannet—bewhen the RES surplus is_not stored shifted or exported by

avallable energy storage demand response, other non-fossil erX|b|I|ty resources or transmission

14-11.The indicator of the ramping needs represents the additienal-system-needsamount of flexibility
needed to cover the expected heurlyvariation of the residual load variatiens(demand minus RES
generation), taking into consideration the technical constraints of available flexible generation
units. This analysis complements the-simplification-of some-technical-constraints-notaccounted-for
inthe ERAAZ or NRAA studies used—as—referenceforthe ENA-methedology-which havelower
relevaneemay not account for capabilities that are less relevant for adequacy en-the-day-ahead
market—(studles e. g srmplmeaaen—ef—mmmwm—pewe#er—start up% or shut down constraints-te

15:12.The indicator of the short-term flexibility needs represents the additienal-system-needsamount
of erxibiIity needed to cover unexpected variations ef—thein demand RES generation_(forecast

( orced outages). This ana|y5|s complements ‘hourly resolution’ and perfect forecasts assumptlons
followed in the ERAA and NRAA-assessrents, and covers market flexibility and TSO balancing from

the—day—-ahead to real-time. Ihe—net—shert—term—ﬂe*rb#ﬁy—needsﬁare—e*pressed—by—ﬂeﬂbﬂﬁy

13. WhileAs short-term flexibility needs aim to at-addressingaddress all forecast errors and forced
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outages in the system, part of these-the short-term needs will be covered by FRRthe frequency
restoration reserve (‘FRR’) capacity m—hne—w&hgursuant t Article 157 of Commlssmn Regulatlon

(EU) 2017/1485

16-14.In case of processing of ERAA or NRAA economic dispatch results, downward ramping needs and
short-term flexibility needs ef-the-system,—norforthereserve-capacity-needs-during-hon-seareity
pemds—UneeveFed—st#t—teFm—ﬂe*rbH%y—needs— Ieadmg to RES curtallment - are calculated in

but—La%ge—ﬁeFeeast—e#e#s—even%s—flrst and then added to the RES curtallment time series used to
calculate the RES integration needs, in order to avoid overlaps and double counting between these
indicators.

18-15.Network flexibility needs are leeatand-locally- and time--specific, because congestion occurs«—

where and when_the forecasted current exceeds operational limits on a given grid asset. Network
flexibility needs depend on the local injection and demand patterns, on the local kinematics of
connection applications or changes in injection consumption patterns, as well as on grid topology
and configuration.

16. FSOs-and-DSOsCongestion issues may address network situations beyond ‘congestion’ as defined in

the Electricity Regulation or ‘physical congestion’ as defined in Commission Regulation (EU)
2015/1222 establishing a guideline on capacity allocation and congestion management. The FNA
methodology defines ‘congestion issue’ as a situation in which the electric current flow exceeds
operational limits that are not solely security limits on assets on the network. These operational
limits may also be related to additional thresholds, such as contractual agreements between system
operators on the use of the network capacity at the connection point between systems operators’
networks, limited ranges for importing or exporting active or reactive power between system
operators, or limited flows due to aging equipment.
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23-TSOs” and DSOs’ network flexibility needs include both upward and downward local needs associated
tewith network constraints,~whieh-. These needs are not observable wnthln the economic dlspatch
results
dewnwa#elof ERAA or

NRAA WhICh relv on the 5|mpI|f|ed network needs—and—sy—stem—ﬂe*%ﬂ%needs

das#rbuﬂen—le*‘el—de—net—ﬁe&eﬂ-t—m—aﬂy—elements W|th contlngency Hence to av0|d any

underestlmatlon oftotal erxlbllltv needs, a fine- tunlng of system needsand—a%eassessed—mémdﬁa#y—

avaﬂeb\lewould take into account local network constraints and=Agiti } = leingH th

£ + + by | Iyg 1ol $ifioln]
=) Y

23-17.Fhe-fine-tuningalse-invelves the potential unavailability of flexible resources whose activation is
Ilmlted based on grld prequallflcatlon and temporary Ilmlts set by TSOs or DSOs. Sueh—petenta«l

18. TSOs and DSOs outline the planned development of their networks in their respective network
development plans (‘NDPs’). According to Articles 32(3) and 51(3) of the Electricity Directive, they
are required to consider alternative solutions to system expansion in these plans. Article 32 also
establishes that regulatory frameworks shall ensure that DSOs are able to procure flexibility where
such services cost-effectively alleviate the need to upgrade or replace electricity capacity and
support the efficient and secure operation. Furthermore, DSOs shall be adequately remunerated
for the procurement of such services.

19. The fine-tuning is carried out only when certain conditions of relevance are met. It involves the re-«——

analysis of system needs, taking into account the data coming from the network and the
unavailability of flexible resources due to prequalification and temporary limits. Additional needs
resulting from the fine-tuning must be clearly identifiable.

20.

asGuiding criteria further characterise the needs quantified under this FNA methodology These
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21.

include considerations on how to account for interactions among different needs, recognising that
flexibility technologies may have the technical capabilities to cover multiple needs. The criteria
highlight the importance of understanding the interactions between FNA and other relevant studies,
such as NDPs and the results from ERAA and NRAA, as well as the interdependencies among the
needs and the consideration of other cost-effective solutions. The impact of instruments used to
manage network needs, such as those provided in the bidding zone review in accordance with
Article 14 of the Electricity Regulation and remedial actions in accordance with Article 2(13) of
Regulation (EU) 2015/1222 should also be considered in the FNA reports for a comprehensive
analysis. The goal is to ensure that the FNA reports provide the Member States with comprehensive
and useful information for identifying indicative national objectives for non-fossil flexibility,
including the specific contributions of both demand response and energy storage to that objective.

TSOs and DSOs should use common NECP targets in their scenarios to ensure consistency. ENTSO-

22.

E, the EU DSO Entity and ACER have a role in steering the implementation by providing guidance
throughout the process.

In line with Article 32(3) of the Electricity Directive, DSOs are required to produce a distribution

23.

network development plan (‘DNDP’). The DNDP is expected to be the main data source for the
distribution level under the FNA methodology, as it provides transparency on the medium and long-
term flexibility needs and outlines planned investments for the next 5 to 10 years. However, DNDPs
might not always be available since Member States may not require them from the integrated
electricity undertakings with fewer than 100,000 customers or serving small isolated systems. In
those cases, the data required for the FNA methodology may be based on other relevant data
sources indicated in the FNA methodology.

The DSO data and analysis referenced in the FNA methodology should be submitted using the

24.

template in Table 15 of Annex 2 to ensure that each specific group of DSOs maintains the necessary

harmonisation, to facilitate the coordination with other groups of DSOs and/or TSO(s), and to
streamline the preparation of the FNA report by the designated authority or entity.

DSOs operating within the Member States differ significantly in size, measured by the number of«—

connected customers, the presence or absence of connections to the TSO grid, and differingin their

obligations, such as the preparation of a DNDP. aRecognising this-context—alowingeach-BSO-to
de#ega%e—a#e{—paﬁ—ef—anﬁasks—wmh—wh&el%%sted-uﬂdeﬁ the FNA methodology to-one-or

moreallows DSOs e

Me#eev&*—DSOs—mrghtto assess thelr network erxnblIlty needs |nd|V|dua|Iy or coIIectlvely through a
group of several DSOs, based on similar network configuration, electrical interconnection between
themselves, similar planning methods, or other relevant criteria. A DSO may also delegate all or part
of any tasks with which it is entrusted under the FNA methodology to one or more DSOs or to an
organisation representing DSOs, a TSO or another third party, provided that they can carry out the
relevant task(s) at least as effectively as the delegating DSO. Finally, while the obligation to provide
data and analysis under the FNA methodology applies to all TSOs and DSOs, Article 64 of the
Electricity Regulation envisages that Member States may request derogations from certain
provisions of the Regulation, including those outlined in Article 19e. However, such derogations may
only be granted under specific circumstances listed in the Electricity Regulation, such as challenges
in_operating small, isolated systems, small connected systems or systems lacking physical
interconnection with the EU energy market.

25-The BSO-data—and-analysesreferenced-inthe-FNA methodology shewld-be-submittedinusing-the

nationatemplateprovided—in—-Article—213does not specify the governance structures, roles, or
11
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responsibilities, of

the designated authority or entity-—Anrnextefthis

A

responsible for developing the FNA report. These aspects are outside the scope of the FNA
methodology includesseveral-examples:

26:25.; and should be addressed by each
Member State. However, approval of the FNA methodology triggers the processes outlined in the
Electricity Regulation, #e-hbiethe dolom snabod oo anidineeniornonhonbersseosthosmabil

additionatinfermation-to-the-which ultimately lead to Member States te-support-theidentification
defining their indicative national ebjectivestargets for non-fossil flexibilitytargetsfor demand
side—response,—storage—and—flexible resources,—pursuantto-Article19f and to ACER analysing

flexibility needs of the EU as a whole. It is therefore essential that these national processes,
particularly the regulatory approvals of the FNA reports where required, are completed in a timely
manner to prevent delays in the effective implementation of the Electricity Regulation. Fe-thisaim;

27. Dynamic stability, including system inertia, is primarily related to the frequency stability of the power

system. As frequency is a common variable across interconnected systems, these stability factors are
synchronous area-level issues and therefore extend beyond the scope of the FNA methodology.

28-Given that twelve months for the adoption of the FNA report is a relatively short timeframe,
especially considering the complexity of establishing the data collection and analysis processes, the
FNA methodology allows the system operators to implement certain specific elements gradually.
Additionally, the process for amending the FNA methodology is outlined so as to acknowledge that
amendments may be needed as more experience is gained.
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Article 1.Subject matter and scope

1. In accordance with Article 19e(4) of the Electricity Regulation, this—decument—shalthe FNA< | Formatted: Numbered + Level: 1 + Numbering Style: 1,
methodology: 2,3,... + Startat: 1 + Alignment: Left + Aligned at: 0.8

cm + Indent at: 1.43 cm

a. definedefines the type and format of data that the TSOs and DSOs shallare to provide at
national level to the designated authority or entity; and

b. develepsets out a methodology for the analysis by the TSOs and DSOs of the flexibility needs
atnatienabevelin each Member state including guiding criteria on how to assess the capability
of the different sources of flexibility to cover the flexibility needs.

2. TSOsand DSOs in accordance with the FNA methodology shall analyse the following flexibility needs:
a. system flexibility needs, including:

i. _ RES integration needs pursuant to Article 8; Formatted: Not Highlight

ii. ramping needs pursuant to Article 9; Formatted: Not Highlight

b. distribution network needs pursuant to Article 11; Formatted: Not Highlight

c. transmission network needs pursuant to Article 12. Formatted: Not Highlight

iii. short-term flexibility needs pursuant to Article 10; {Formatted: Not Highlight

3. -The quantification of system flexibility needs is carried out at bidding zone(s) level and includes

needs associated with both the transmission and distribution network without localising them.

4. The FNA methodology also provides the main data categories relevant for the evaluation of

barriers for flexibility in the market and the contribution of digitalisation, pursuant to Article 15. {Formatted: Not Highlight

5. The FNA methodology also contains guiding criteria on how to assess the capability of the different

sources of flexibility to cover the flexibility needs, pursuant to Article 16. { Formatted: Not Highlight

6. TSOs and DSOs either individually or jointly some or all of them, may provide additional data and
analysis not explicitly described in the FNA methodology. Except for additional target years,
additional scenarios within the set of reference scenarios of ERAA and/or NRAA, higher granularity

data, and additional data and analysis provided by DSOs pursuant to Article 6(7), any such [Formatted: Not Highlight

additional data and analysis shall not be used for the definition of needs pursuant to the FNA
methodology and shall be accompanied by appropriate descriptions to ensure their proper

interpretation and justifications, clarifying the rationale for their submission. In the case of data, a
detailed description of the data type and format must also be provided.

Article 2.Definitions

1. For the purposes of the FNA methodology, the definitions in Article 2 of the Electricity Directive,
Article 2 of the Electricity Regulation, and Article 2 of the ERAA methodology shall apply.

2. In addition, ferthisENA-methodelegy-the following definitions shall apply:
a. ‘climate year’ means a climatic year or weather scenario simulated within the-ERAAZ or NRAA.
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For the purpose of the FNA methodology, the terms ‘climate year’ and ‘weather scenario’ are
given the same meaning;

b. ‘confidential information’ means non-aggregated information and information restricted
under national law, trade secrets and relevant confidentiality agreements, exchanged as
partfor the purpose of the FNA report adepted-atrationaHevel;

C. ‘congestion issue’ means a situation whenin which the electric current flow through a physical
asset exceeds operational limits;

d. ‘D-1’ refers to the latest forecast reported at, in local time of the bidding zone, 12:00 the day
before real-time observation in the same bidding zone.

ee. ‘daily timeframe’——one—ef —the —timeframes_ _means a timeframe for the
characterizationcharacterisation of flexibility needs;-itreferste-needs-eeeurring which occur at
the level of the single day of the year. Depending on the specific indicator, daily values can be
further characterised (e.g. cumulated, averaged, etc.) to provide statistical insight on flexibility
needs;

e-f. ‘demand’ means the total instantaneous electricity consumption observed in the transmission
and distribution systems, including the network losses;

g. ‘designated authority or entity’ means the regulatory authority or another authority or entity
designated by a Member State to receive the data and analysis submitted by TSOs and DSOs
pursuant to Article 19e(3) and adopt the FNA report pursuant to Article 19e(1) of the Electricity
Regulation;

h. ‘dispatchable assets’ refers to assets (as individual units or aggregated) which are controllable
by market participants or system operators to manage system or network needs;

i. ‘downward flexibility needs’ means the needs whose solution requires either decreasing
injection eninto the network or increasing demand from the network;

j. ‘economic dispateh’dispatch (ED)’ means a mathematical optimisation model as described in {Formatted: Font: Bold

Article 7 of the ERAA methodology;

k. ‘Ecenemiceconomic viability Assessmentassessment (EVA): means a model assessing the
profitability of capacity resources, informing decisions on retirement, mothballing and re-
entry, renewal/prolongation and new-build of a capacity resource as described in
Methodology—forArticle 6 of the Furopean—resource—adeguaey—assessment—(ERAA
Methodelegy);methodology;

|.  ‘Energy-NotDeliveredenergy not delivered (END)%:)‘ means the energy which is not supplied
due to network constraints;

m. ‘Energy-NetServed‘energy not served (ENS)=)’ means the energy which is not supplied due to
insufficient capacity resources to meet the demand;

n. ‘ERAA’ meansthe most recent European resource adequacy assessment conducted by ENTSO-
E pursuant to Article 23 and approved by ACER pursuant to Article 27 of the Electricity
Regulation;

0. ‘ERAA methodology’ means the methodology for the European resource adequacy

assessment approved-by-ACER Decision24/2020;developed by ENTSO-E pursuant to Article
23(3) of the Electricity Regulation;
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p. ‘fast flexibility’ means the capacity able to react to aggregated intra-dayD-1 or shorter error
variations (15 to 60 minutes before real-time);

‘ : .

qg. ‘FNA_report’ means a report on the {Formatted: Font colour: Text 1

eharaete%&aﬂen—ef—estlmated flexibility needs;-treferste for a period of at |least the next 5 to

{ Formatted: Font colour: Text 1

10 years adopted at national level pursuant to Article 19e(1) of the Electricity Regulation;

&r.‘hourly timeframe’ means a timeframe for the characterisation of flexibility needs
oeeurringwhich occur at the level of the single hour of the year. Depending on the specific
indicator, hourly values can be further characterised (e.g. cumulated, averaged, etc.) to
provide statistical insight on flexibility needs;

5. ‘local service’ means energy or capacity procured by a TSO or DSO to solve congestion or
voltage issues they have identified in their systems;

s:t. ‘local maximum value’ means the maximum flexibility (expressed in MW) needed to solve a
congestion or voltage issue on a given asset during a given time block;

U. ‘NECP’ means an integrated national energy and climate plan pursuant to Regulation (EU)

2018/1999;

£v. ‘network flexibility needs’ means the flexibility needed to adjust for grid availability, by means
of preventing or solving congestion or voltage issues, across relevant timeframe;

t=W. ‘non-dispatchable generation’ refers to assets which are constrained in controllability of
injections following weather or other conditions such as wind, solar and run-of-river hydro
generation;

X. ‘NRAA’ means the most recent national resource adequacy assessment pursuant to Article 24 of
the Electricity Regulation. If an NRAA is subject to ACER's opinion pursuant to Article 24(3) of the
Electricity Regulation, it shall only be considered for the purposes of the FNA methodology once
it is amended in accordance with ACER’s opinion or accompanied by a report detailing the
reasons for not fully incorporating ACER's opinion.

¥Y. ‘ramping needs’ refer to needs associated with variations of the residual load assuming perfect
forecast conditions;

w-z. ‘RES curtailment’ means limiting the generation or transmission of renewable power for
system operational reasons or grid-capacity reasons;

¥-aa. ‘RES integration needs' refers to the quantity of flexibility required for the Member State to

achieve its annual RES integration targets-erwmaximum-acceptabletevel RES-curtaitmentfor
the-Member State-target;

bb. ‘RES integration target’ refers to the maximum RES curtailment amount or share compatible
with the RES target for the Member State. It is expressed either as a maximum RES curtailment
in_absolute terms, or as a maximum RES curtailment in relative terms to the total RES
generation or to the total electricity demand, or symmetrically as the minimum effectively
integrated (i.e., non-curtailed) RES generation in absolute terms or in relative terms to the total
RES generation or to the total electricity demand.

cc. ‘RES target’ refers to the national target for RES in the electricity sector of the most recent
NECP or from another relevant official national document consistent with the most recent
NECP. It is either expressed as a RES volume in absolute terms or as a share of RES production
in relative terms to the total electricity demand;
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y-dd. ‘residual load’ refers to the total demand minus non-dispatchable generation (as individual
units or as aggregated units}), such as from wind or solar as well as generation, subject to must
run conditions per market time unit;,

zee. ‘seasonal timeframe':—eone—of —the —timeframes  means a timeframe for the
characterizationcharacterisation of flexibility needs;-itrefersto-needs-eceurring which occur at
the level of the single month of the year. Depending on the specific indicator, monthly values
can be further characterised (e.g. cumulated, averaged, etc.) to provide statistical insight on
flexibility needs;

aa-ff. ‘short-term flexibility needs’ referstemeans needs associated with unexpected variations
of the residual load ersuch as forced outage of assets during the intra-day or balancing
timeframe;

bb-gg. ‘slow flexibility’ means the capacity able to react to aggregated day-aheadD-1 or shorter
horizons forecast error (360 minutes to 524 hours before real-time);

ee:hh. ‘system flexibility needs’ means the flexibility needed by the electricity system to adjust to
the variability of generation and consumption patterns, across relevant market timeframe;

dekii. ‘target year’ means a year for which data and aralysesanalysis are provided within the
framework of the FNA methodology;

ji. _‘uncovered flexibility needs’ means the additional flexibility needs identified by the FNA
methodology, not expected to be met by new or existing resources based on ERAA or NRAA
inputs;

ee-kk. ‘upward flexibility needs’ means needs whose solution requires either increasing injection
eninto the network or decreasing demand from the network;

f£1l. ‘voltage issue’ means a situation when voltage levels are not within the operational limits;

gg=mm. ‘very fast flexibility’: means capacity able to react to aggregated day-aheadD-1 or intra-
dayshorter horizons forecast error variations (5 to 15 minutes before real-time).

Unless the context clearly indicates otherwise, any reference in the FNA methodology to legislation,

regulations, directives, orders, instruments, codes, guidance documents or any other enactments shall
be deemed to include any amendments, extensions, or re-enactments thereof in force at the relevant
time.

Unless explicitly stated otherwise, references to paragraphs within an article shall be interpreted as

pertaining specifically to the corresponding paragraphs of that article, while references to articles shall
refer to the articles of the FNA methodology.

Article 3. Roles and responsibilities

1. Each TSO and DSO ef-each-MemberState-is responsible for:

a. providing the reguired—data and analysesanalysis for the preparation of the FNA report
pursuant to Article 19e(3) of the Electricity Regulation and in accordance with the definitions

aﬂd—fe#mat—ef—d—ata—set—ee%m—Aﬂﬁex—Laﬂd—Aﬁne*#ef—thﬁ-FNA methodology,

.°'

b. ensuring the correctness and completeness of the data provided,—and-making-sure-thatthe
submitted-data-adheres and their adherence to the minimum-standards-and-complieswith-the
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data-types—and-formats—data-set requirements, data type and format specified in the FNA
methodology including those in Article 6 and in Annexes 1 and 2.

2. Each DSOQ s responsible for:

b-a.assessing network flexibility needs to prevent or solve congestion or voltage issues on their«

b. .

3. ENTS

own network over the next 5 to 10 years. These needs consist of both upward and downward
network flexibility which the DSO is forecasting to use in order to prevent or solve congestion
or voltage issues through active power in the most efficient and effective manner, in addition
to, or in combination with other available means including grid reinforcement as defined in the
DNDP processes; and

ovidingany-additional-informationthat-might-be-needed-oranalysing the reasons for such
network flexibility needs. This analysis shall take into account the national regulatory
framework, particularly the transposition of Article 32(1) of the Electricity Directive, and the
incentives for connecting additional RES, load, storage and/or other flexibility resources at
specific locations of the distribution system.

0O-E and the EU DSO entity shall coordinate TSOs and DSOs as regards the data and analysis to

be provided for the preparation of the FNA reports. To this end, ENTSO-E and the EU DSO Entity shall

also cooperate closely with each other. This coordination shall include providing the following

guidance to TSOs and DSOs within 18 months from approval of the FNA methodology:

a.

The EU DSO Entity shall publish guidance to DSOs in order to promote harmonisation of the

DSO flexibility needs assessment defined under the FNA methodology, as well as to
progressively improve their cooperation and coordination under the FNA methodology and
the methods used for the analysis of their flexibility needs in a cost-effective manner. In
developing this guidance, the EU DSO Entity shall take into account regulatory authorities’
guidance on distribution network planning and experiences and lessons learnt from the
implementation of the FNA methodology in the Member States, and in particular of Articles
4,6,and 11.

ENTSO-E shall issue and subseguently regularly update a ‘Questions and Answers’ document

1. Withi

regarding the main and/or recurring implementation challenges related to the system needs
assessment raised by TSOs. ENTSO-E shall consult ACER on any question related to the
interpretation of the FNA methodology.

Article 4.National implementation

n four months of ACER’s approval of the FNA methodology, TSO(s) and DSO(s) within each

Mem

ber State shall agree with each other and with the respective designated authority or entity

and, where an entity is designated, also with the regulatory authority:

The exact scope of data and analysis the TSOs and DSOs intend to provide at national level;

a.

b. Their respective roles and responsibilities in providing the data and analysis;

c. Estimated timeline for the exchange of data;

d. Common target years for the purpose of data and analysis pursuant to Article 6(1), and Article
Prepared in cooperation with ACER and CEER according to Action 3 from the EU Action Plan for

Grids (COM/2023/757 final).

17

DSO Entity | Rue du Luxembourg, 3 | 1000 Brussels | info@eudsoentity.eu | www.eudsoentity.eu |
ENTSO-E asbl | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

—

| Formatted: Line spacing: Multiple 1.08 li, Numbered +
Level: 1 + Numbering Style: 1, 2, 3, ... + Startat: 1 +
Alignment: Left + Aligned at: 0.63 cm + Indent at: 1.27
cm

| Formatted: Indent: Left: 1.6 c¢m, Hanging: 0.63 cm,

Line spacing: single, Numbered + Level: 1 +
Numbering Style: a, b, ¢, ... + Start at: 1 + Alignment:
Left + Aligned at: 0.63 cm + Indent at: 1.27 cm

) [ Formatted: Space After: 6 pt




ACERHE

European Union Agency for the Cooperation
of Energy Regulators

6(2) if applicable;

e. In case of multiple TSOs within one Member State, their respective contributions to the
provision of data and analysis, as agreed between them;

f.  Temporal, spatial and voltage granularity of DSO data pursuant to Articles 6 and 11;

g. Data to be provided, where relevant, for the purpose of evaluating the barriers for flexibility in
the market and the contribution of digitalisation pursuant to Article 15;

h. Any additional DSO inputs and justifications for those inputs pursuant to Article 6(7);

i. Any additional data and analysis according to Article 1(6). Any additional data or analysis
required from the DSOs to perform additional changes proposed by TSOs shall be duly justified
and agreed by DSOs and vice versa.

&j. Where possible, additional inputs to the FNA report requested by the designated authority or<

entity pursuant to Article 19 “withinthereguiredtimeframeand

e(3) of the Electricity Regulation

k. ADSOisentitledte-Where applicable, the expected timeline for the approval of the FNA report.

2. Within ten months of ACER’s approval of the FNA methodology, the TSO(s) and DSO(s) shall submit
the agreed-upon data and analysis to the designated authority or entity based on the scope defined
in paragraph (1). To facilitate the work of the designated authority or entity on drafting its FNA report,
the TSO(s) and DSO(s) shall use reasonable efforts to gradually conduct parts of the agreed-upon
analysis and submit it to the designated authority or entity prior to this deadline.

3. Thesecond FNA report adoption cycle starts two years after ACER’s approval of the FNA methodology,
to be followed by subsequent cycles every two years.

4. Starting from the second cycle, the TSOs and DSOs shall agree on the scope under paragraph (1)
within two months of the start of each cycle and submit the relevant data and analysis within 8
months of the start of each cycle.

5. A DSO may delegate all or part of any-tasks-with-which-itis-entrustedits responsibilities under the
FNA methodology to one or more BSOs,+eDSO(s), an organisation representing the DSOs, te-a TSO,
or-te a third party. Fheln this case, the delegating DSO shall-+emainrespensible:

3-a.retain responsibility for ensuring compliance with the obligations underthisset forth in the FNA<«——

methodology-;

o

i notify the designated authority or entity, and where an entity is designated
also the regulatory authority without delay;
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4.c. where applicable, ensure that the suitable confidentiality agreements with the other party have«

been put in place prior to the delegation pursuant to Article 5-efthe FNA-methodelogy-—.

o ated

of-DSO(s) submitting data te-fuli-theirreguirements-pursuant-te-the FNA-methodology-and
int - . . NRA:

5:6. AH-DSOs-and-TSOs-whe-have-provided-data-and/or analysis pursuant to the-previeus-paragraph (2)
shall eeerdinatecooperate with the designated authority or entity during the finalizatien—and
adeptieon—phasepreparation of the FNA report to ensure clarity and correct representation of the
providedsubmitted data and analysesanalysis in the ENA-report—which-shall-also—address—market

Do e b e e e i e e
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7. |

In instaneces-wherecase the BSOsDSO(s) and/or TSOSTSO(S) of a Member State are unable to reach

an agreement on any points listed in paragraph
(1 in), the deadlinesspecified-inthismethodelegy—the DSOsDSO(s) and/or
FSOs;TSO(s), as the case may be, shall inform the designated authority or entity abeutthelack-of
- and where an entity is designated also the regulatory
authority, about their disagreement(s), providing the relevant drafts of their proposals, if any, along

with appropriate explanatlons %easetheMemberéta%ean&de&gnateé—aiPSO-eeanetheeamtyier

6-8.Subject to the agreement of the designated authority or entity, the TSOs and DSOs may deviate from

the deadlines specified in paragraphs (1), (2) and (4) as long as such deviation does not affect the
adoption of the FNA report within 12 months of each cycle’s start.

Article 5. Confidentiality obligations

Any confidential information received exchanged or transmitted pursuant to thisthe FNA

and-) to (4-of this-Article-).

The obligation of professional secrecy shall apply to any person or authority, including the designated
authority or entity, who is subject to the provisions of the FNA methodology.

Confidential |nformat|on recelved in the course of duty by the persons or authorities; referred to in

inthecourse-of their-duties shall not be divulged to any other person or authority, without prejudice
to cases covered by national law, other provisions of thisthe FNA methodology or other relevant
Union legislation.

Without prejudice to cases covered by national law or Union legislation, the regulatory authorities,
bodies or persons who receive confidential information pursuant to the FNA methodology shall use
it only for the purpose of carrying out their duties under the FNA methodology, except where written
consent has been provided by the respective primary owner of the data.

Article 6.Data and analysesanalysis

The TSOs and DSOs shall provide the data and analysis as required by the FNA methodology for the
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target years used in ERAA progressively increasing the number of target years with each submission.
The first submission shall include at least two target years, one being an EU policy target year in line
with targets and objectives specified in Article 19e(4)(b)(iii) of the Electricity Regulation. Subsequent
submissions shall, in addition to at least one EU policy target year, progressively expand the number
of target years until they encompass all the common target years from ERAA and DNDPs. ENTSO-E
and EU DSO Entity shall coordinate with each other and with all TSOs and DSOs in order to select at
least one EU policy target year in line with targets and objectives specified in Article 19e(4)(b)(iii) of
the Electricity Regulation that is assessed by the system operators in all Member States.

2. If agreed with the designated authority or entity, and where an entity is designated also with the
regulatory authority, the TSOs and DSOs may provide data and analysis for additional target years
beyond those specified in ERAA.

4.3.Pursuant to the-previsions-included-in-Article 12-ef-this FNA-methodelogy-13, the TSOs and DSOs

shall provide the data needed to perfermassess the analysisrelativevolumes of unavailable flexible
resources duc to the-network-flexibility-needs-atdistribution-system-evelshall-be-sourced-by-either
the DNDP-ifavailableannualreportson-grid prequalification;- and temporary limits. This data shall
be sourced from the annual reports on the appllcatlon of temporary ||m|ts—pabhshed—m£e#naﬂea—m

annual reports on grid prequallflcatlon if avallable

4. FerThe data required to perform the TSOs’ analysis shall be sourced from either national or European
studies, platforms and other sources pursuant to Article 7, provided that consistency with ERAA

and/or NRAA is ensured.

5. The TSOs;shall provide the data and aralysesshat-be-providedanalysis for at least the same climate
years/.or weather scenarios as those considered in the Economic Viabiity-Assessment{EVADispatch
(ED) of thelatestpublished-ERAA/ and/or NRAA for the chosen target years. In the first cycle of
adopting the FNA report, the TSOs may provide data and analysis only for the same climate years or
weather scenarios as the EVA pursuant to Article 7(1). This approach must be agreed with the

designated authority or entity and, if an EVA-is—earried—eutentity is designated, also with the
regulatory authority.

6. To provide the data and analysis for the FNA Report, each DSO shall use assumptions, scenarios,
methods and data developed in the final version of their latest DNDP and, if relevant, information
published in the framework of procurement of local services. The DSO data and analysis referenced
in the FNA methodology shall be submitted using the template in Table 15 of Annex 2.

7. Where information in paragraph (6) is unavailable or insufficient, the DSOs may use additional

assumptions, scenarios, methods or data only if their use is necessary for the purpose of the FNA
methodology, and if the DSOs justify the necessity, consistency and relevance of using such additional
information. The use of these additional assumptions, scenarios, methods or data shall be agreed with
the designated authority or entity and, where an entity is designated, also with the regulatory
authority. These additional assumptions, scenarios, methods or data shall meet the following

requirements:
a. assumptions, scenarios, methods and data shall be transparent and consistent with
development plans of the TSO(s) and other DSO(s) at national level for the purpose of the FNA
methodology;

b. scenario(s) used by the DSO(s) shall be consistent with their DNDP, in particular:

i. reflect the most plausible futures of the electricity distribution system for the next 5 to
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10 years;

ArticleZ:-be coordinated with the planning methodology and scenario building process for the
national transmission system development plan and between the relevant Needs-covered

iii. DSO(s) and TSO(s), to ensure sufficient consistency;

iii. encompass, at least, current and forecasted electricity demand, generation and storage
capacities and consider NECPs, local energy strategies and other relevant development
factors;

c. cost-effectiveness of using flexibility services as alternative to grid expansion shall be assessed.

8. Incase the DSO(s) use data from other DSO(s) to assess their own network flexibility needs, the DSO(s)
using such data shall ensure the relevance of both the data and the method used to process it to
ensure that it is meaningful and consistent for the relevant needs. A DSO which provides data to
another DSO shall also ensure the relevance and reliability of that data.

9. When providing data, where relevant, the DSOs shall consider the regulatory authorities’ guidance on
distribution network planning? and any relevant guidance provided by EU DSO Entity, including the

guidance according to Article 3(3)(a). {Formatted: Not Highlight

| Formatted: Numbered + Level: 1T + Numbering Style: 1,
2,3, .. + Startat: 1 + Alignment: Left + Aligned at: 0.8
cm + Indent at: 1.43 cm

Article-9-Article 7.System needs

1. Scenarios to be used for the assessment of electricity-system_flexibility needs shall include at least
one scenario consistent with one of the reference scenarios of theERAA. For the purpose of the
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2Prepared in cooperation with ACER and CEER according to Action 3 from the EU Action Plan for
Grids (COM/2023/757 final).
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national assessments of system needs, an EVA shall be carried out as part of ERAA and-the-associated
tabih i -/or NRAA pursuant to Article 6 of the ERAA methodology.
The TSOs may run the assessment for additional scenarios, either included within the set of reference
scenarios of the-ERAAZ and/or NRAA; or additional ones, such as a scenario measuring the impact of
measures to unleash flexibility potential, pursuant to the—previsions—of-Article 4(2}H—ef-this
2. For the quantification of electrieity-system flexibility needs, the minimum set of data needed to run
the analysis shall include those related-to-eitherthelatestpublished-sourced from ERAA and/or NRAA
pursuant to Article 24-of-theElectricityRegulation-orto-thelatestpublished-ERAA-6. It shall also

include the data te-be-collected by TSOs at natlonal Ievel The detailed list, |nc|ud|ng the tvpe and
format of data needed to run the a z

guality-analysis is provided in Annex H1.

3. AsdetailedinArticles 9,10 and- 1l efthis FNA-methedelogythe The assessment of each system need
invelvesthe-shall be based on:

a. processing of either—ERAAERAA’s or NRAANRAA’s economic dispatch results—n—ease—the

b. an economic dispatch simulation conducted by the TSOs ef-a-MemberState-optforthe-use-of
ERAA/NRAAIndependently of ERAA’s or NRAA's economic dispatch results-and-in-case-these-,
provided that:

i. it is based on the scenarios used pursuant to paragraph (1) and the associated set of

inputs, installed capacities, climate scenarios and outage patterns;
ii. it embeds ramping needs and/or short-term flexibility needs.

24. In case the assessment of system needs is based on paragraph (3)(b) and the economic dispatch<

results already take into account:

a. the rampingtechnical constraints of generation, storage and demand assets {alse-during-ron-<
seareityrelated-perieds)-that would be needed to assess ramping needs pursuant to Article 18
ofthisFNA-methodelogy9; and/or

b. the flexibility needs assouated tewnh forecast errors pursuant to Art|c|e l—l—ef—PMS—FNA

FheFSO-eanthe TSOs may limit itstheir assessment to_one of the following:

a-i._the RES integration needs pursuant to Article S-ef-thisFNA-methodelegy8 and the analysis of«

NRAAERAA’s and/or the NRAA’s economic dispatch results for ramping and short-term needs,
provided that the economic dispatch results take—inte—aeceunt—consider both the technical
constraints of ramping needs and short-term flexibility needs+, i.e. both conditions in points (a)
and (b) abeve}-erof the first subparagraph are met;

b-ii. the RES integration needs; pursuant to Article S-ofthis-FNA-methedelegy;and8, the short-term
flexibility needs pursuant to Article 33-ef-this-methedelogyl0 and the analysis of NRAAERAA’s
and/or NRAA’s economic dispatch results for ramping needs, provided that the NRAA-economic
dispatch results enly-take into account technical constraints of generation, storage and demand
assets {related to ramping only, i.e. only condition a}-abeve}-e+(a) of the first subparagraph is

met;

<iii.the RES integration needs pursuant to Article S-ef-this-methodolegy8 and the ramping needs
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pursuant to Article 10-of-this-methodelogyd  and the analysis of NRAAERAA’s and/or NRAA’s
economic dispatch results for short-term needs, provided that the NRAA-economic dispatch

results enly-take into account the short-term flexibility fonly, i.e. only condition b}abeve)(b) of
the first subparagraph is met.

Article-10-Article 8.System needs — RES integration needs

1. To quantify RES integration system needs, the TSOs shall first-eharacterizecharacterise the RES+
generation curtailment and residual load time series extracted from the ERAA-NRAA-orseparate
economic dispatch pursuant to Article 7(3) covering at least the seasonal, daily and hourly timeframe
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according to a time decomposition methodology. This characterisation shall be conducted for each

be carried out:.

1.2. Pursuantto-Article-8-of this FNA-methodelegy; The TSOs shall extract RES generation curtailment time«
series from the economic dispatch results. Each time series consists of values per heurmarket time
unit (MTU) and per elimate-yearweather scenario for each target year representing RES generation
which could not be accommodated due to system constraints, economic optimisation or
interconnection capability.

3. When extracting RES generation curtailment time series, TSOs shall add to it the additional RES
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generation curtailment resulting from uncovered downward ramping needs and uncovered
downward short-term flexibility needs pursuant to Articles 9(6) and 10(5), provided that these needs
have not been accounted for in the economic dispatch pursuant to Article 7(4). When doing so, and
to avoid double-counting, the TSOs shall add to the RES curtailment time series, for each MTU, the
maximum of the RES curtailment resulting from ramping needs and the RES curtailment resulting
from short-term needs. For the first FNA report only, the TSOs may either exclude the contribution
of additional RES curtailment pursuant to this paragraph or may consider it when fine-tuning RES
integration needs with network needs.

3:4.The TSOs shall characterise RES generation curtailment time series te—derivewith indicators« —

expressed in terms of energy, duration and interval with the aim of evaluating the ability of the
system to cope with periods of excess generation resulting in RES generation curtailment, covering
at least the seasonal, daily and hourly timeframe. This shall be done by means of at least:

a. average, maximum and minimum values;

b. a probability distribution and relevant percentiles;

c. arepresentation as a function of time and day; and

d. the correlation between RES generation curtailment and system conditions such as at least the
24

DSO Entity | Rue du Luxembourg, 3 | 1000 Brussels | info@eudsoentity.eu | www.eudsoentity.eu |
ENTSO-E asbl | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

{Formatted: Not Highlight }

{Formatted: Not Highlight }

Formatted: Outline numbered + Level: 1 + Numbering
Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left + Aligned
at: 0.75 cm + Indent at: 1.39 cm

{ Formatted: Bullets and Numbering }




ACERHE

European Union Agency for the Cooperation
of Energy Regulators

45

wind generation, solar generation and demand.

;The TSOs shall then extract residual load time series+
from economic dispatch results. These time series shall be characterised in terms of their variability
with respect to the timeframes indicated in paragraph [1;), using established decomposition
methodologies (time decomposition, Fourier decomposition, etc.). In particular, at least the following
indicators shall be calculated:

a. An hourly indicator, to be calculated as the sum of absolute variations between the hourly
residual load and its daily average;

b. A daily indicator, to be calculated as the sum of absolute variations between the daily residual
load and the weekly average;-arée

c. A seasonal indicator, to be calculated as the sum of absolute variations between the monthly
residual load and the annual average.

The TSOs may calculate additional indicators associated tewith other timeframes, such as weekly, to

account for specific conditions-such-as-perieds-of prolonged-highresidualead.

5-6.The TSOs shall then use the results of the characterisation obtained to provide an overview of the«

7.

8. |

9.

total excess generation resulting in RES generation curtailment in the system whichand shall be-used

to-verifycompare it with the achievement-of-national-targetsforRES integration-_targets for the
Member State. The RES integration target for the Member State is defined pursuant to paragraphs

(7) and (8).

7. Fe-do-se;the-The TSOs shall identifyaextract the national target for RES integration-foreach-target

year-eitherderivedin the electricity sector from the latestapprevedmost recent NECP or frem-ether
relevantan official national deeumentsdocument consistent with the latestapprovedmost recent

NECP. Fhe-If the most recent NECP or official national taFget—ﬁe#R—%—m%eg—Fa&eFk&haH—e&he{—be

W|th it does not havecontain a national target for RES mtegr—atmnm the electricity sector and/or for

a specific target year, the TSOs shall, upon agreement with the designated authority or entity, and

where an entity is designated, also the regulatory authority, use as reference eitherone of the
following:

a. Interpolated or extrapolated values with respect to target years included in the NECP or other
relevant approved and public national source; e+

b. the EU-wide RES-integration target, national targets included in official and published EU-wide
scenarios, or national values included in EU legislation for the given Member State; of

c. aproxy derived from other parameters included in their NECP (for example using as reference
the planned installed capacity of RES included in NECPs); e+

d. inease-alif none of the above de-retapphrapplies, a set of representative values reflecting a
reasonable range of RES integration-targets.

tr-ease-The TSOs shall derive from the identifiedRES target in the electricity sector a RES integration
target, which corresponds to the maximum RES curtailment execeeds-the-tevel-ef-acceptable-, or
symmetrically, the minimum effectively integrated RES generation, to comply with the RES target in
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the electricity sector pursuant to paragraph (7).

The uncovered RES integration needs are defined as the amount of RES curtailment defined-in
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paragraph-5-efexceeding the maximum level of RES curtailment compatible with the RES integration
target defined in this Article.

6:10.In case of positive uncovered RES integration needs, the TSOs shall analyse the benefit of adding«
new flexibility resources to the system for the target years-in-which-theabevecendition-ishot
respeeted.. To ensure technological neutrality, the additional flexibility resources shall be
characterised at least in terms of power, energy capacity, energy-to-power ratio, availability and
roundtrip efficiency. The TSOs shall consider at least flexibility resources with an energy-to-power
ratio of 2, 4, 8, 20, 50, 100 and 200 hours and the most representative roundtrip efficiency for each
of these ratios.

711. The TSOs shall quantify additional flexibility resources required to meet the RES integration target.«
To measure the contribution of a solution to RES curtailment reduction, the TSOs shall consider the

resulting from economic dispatch results-era-cembinationofthese-TSO. The TSOs shall then provide
further eharacterizationcharacterisation of the quantified needs through the guiding criteria;

pursuant to the-provisiens-ef-Article 37+5;-16(6-ane-FA-of this FNA-methodology).

8.12. The TSOs shall assess the impact of additional flexibility resources on the RES integration pursuant
to paragraphs (6-anrd—7-ef-this-Artiele;) to(11), either by running a—separate_an economic dispatch
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simulation pursuant to Article 8-{4)-efthis ENA-methodelogy7(3)(b), or by reflecting the new
flexibility resources in the residual load time series resulting from ERAA-erNRAA-economic dispatch
results pursuant to Article 7(3)(a) and taking into account the contribution of existing—flexible
resources and interconnections. In particular:

a. In case the TSOs opt for aseparatean economic dispatch; simulation pursuant to paragraph4
of-Article 8-ef-thisFNA-methodelegy;7(3)(b), the TSOs shall model and then optimise the
additional flexibility resources directly through the economic dispatch model, ensuring the
achievement of annual RES integration targets as an average across the considered elimate
years;-orweather scenarios pursuant to Article 6(5);

b. In case the TSOs opt for the use of residual load time series resulting from ERAA/NRAA
economic dispatch results;_pursuant to Article 7(3)(a), they shall model new flexibility
resources to reflect the behaviour they would have in day-ahead-electricity markets and their
contribution to reducing hourly, daily, and annualseasonal residual load variability while
meeting the ratienal-RES integration target- pursuant to paragraph (8).
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13. Whenever relevant in accordance with the criteria in Article 14(3) and depending on the availability
of data, the TSOs and DSOs shall determine downward needs resulting in additional RES curtailment
due to transmission and distribution network constraints and unavailability of flexible resources due
to grid prequalification or temporary limits to be used to fine-tune RES integration needs, pursuant

to Article 16-ofthis FNA-methodology-14.

9:14. To produce fine-tuned results pursuant to Article 14 the TSOs shall repeat the reIevant steps«

curtailment and unavailability of flexible resources within either the separate economic dispatch or
the ERAA/NRAAERAA’s / NRAA’s economic dispatch results. To avoid double-counting of RES
integration needs, the RES curtailment hourly time-series to be used as input shall consider for each
hour the maximum among RES curtailment derived pursuant to paragraph-paragraphs (2-ef-this
artiele) and (3) and RES generation curtailment associated with downward needs at the transmission
26
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16.

and distribution level to be provided pursuant to Article 16-of-thismethodelogyl4.

Unavailability of flexible resources is applied in the form of derating factor to the flexible resources;
considered in the economic dispatch pursuant to Article 7(3), based on the estimation resulting from
the application of Article 3513 and correlating information via time periods (hour and day of the year)

or system eperatingoperation conditions (renewable and load conditions).

The deratlng factor shaII be allocated to hours in which the network could face constraints—er

17.

authority or entity.

Whenever accounting for the contribution of flexible resources considered in the inputs of the

economic dispatch pursuant to Article 7(3), and whenever additional RES curtailment has been
added due to ramping or short-term needs pursuant to paragraph (3), TSOs shall account for flexible

resources that were already used in the computation of the flexibility gap for ramping and/or short-
term needs.

Asrticle-11-Article 9.System needs — Ramping Needsneeds

For each heurMTU and el+mate—yearweather scenario for each target year the TSOs shall extract the
hew’-l-y—remdual Ioad from EF y

dlspatch results pursuant to Article 7(3) The TSOs shall calculate the variations of this re5|dual load,

i.e., the changes in the level of the residual load between consecutive MTUs. The TSOs shall
characterize the variations of this residual load by means of at least:

a. average, maximum and minimum values;

b. a probability distribution and relevant percentiles;

c. arepresentation as a function of time and day;

d. the correlation between residual load variations and system conditions such as at least the
wind generation, solar generation and demand.

For each heurMTU and elimate-yearweather scenario for each target year, pursuant to Article 6(1),
the TSOs shall extract from the economic dispatch results efpursuant to Article 7(3) the ERAA-o¢

NRA-A—the—seheduJesdlsgatc of flexible resources en—igeneratlon storage and demand unlts L as well
as the y i
schedules ofgeneraﬂen—sterage—éemand—and—mtereemteeﬂen—a&set&exchanges The dlspatches and
schedules are used to calculate the ramping residual margins on these-assetsthe generation, storage,
demand assets and exchange capacities by means of all the following:
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a. the difference between the scheduleddispatched power production and the minimum and
maximum power of the generation ersterage-assets (on unit or aggregated level};), including
renewables;

b. the difference between the seheduleddispatched off-take and the minimum and maximum
power of the demand and storage assets (on unit or aggregated level); and

c. the difference between the scheduled import and export and the available
transmissionexchange capacity-efan-interconnector.

3. For each heurMTU and elimateweather year for each target year, TSOsshalhverify-ithe-pursuant to
Article 6(1), the TSOs shall characterise the ability of the ramping residual margins (excluding reserve

capaaty) m—paragraph—l—ef—ths—Amele—eanto prowde upward and downward ramping capacity te
considering the technical
constralnts ofgeneratlon (|nc|ud|ng renewable) storage, demand er—t-r-ansnms&en—assets or exchange

capacities as follows:

a. actual upward —and downward heurly-ramping rate (MW/min) capability of dispatchable units
(on a unit by unit or aggregated level); and

b. wherever relevant, additional constraints for specific technology types -as specified in Article
4(4) of the ERAA methodology including start-up;_and shut-down times, minimum up,
minimum down time and energy or activation duration constraints in case of energy-limited
assets; and

c. where relevant theﬂe*rb#ﬂeﬁ-mte#eermeete#s—based—en—the—e#eeﬂeﬂeﬁ- e5|dual margins of
/v Bexchange
capacmes pursuant to parggraph (2)(:—45 can be reduced takmg |nto account the market

liquidity constraints during-high-spet-that appear in extreme price situations. When doing so,
the TSOs shall limit these reductions to periods with either the 1% lowest (for downward
flexibility constraints) and 99% highest prices (for upward flexibility constraints) ervery-tow
prices—{downward—flexibility—constraints)—Fhis—reductionof the economic dispatch results

pursuant to Article 7(3). These reductions shall be based on the observed cross-border liquidity

in intra-day and balancing markets during 6;the 1% lowest and 99;9% highest spot market
prices.

4. The TSOs shall determine the up- and downward uncovered ramping needs per weather scenario for
a target year. The uncovered ramping flexibility needs are calculated as the difference between the

hourly—residuaload—variation—specifiedvariations of the residual load and the ability of ramping

residual margins (excluding reserve capacity) to manage these variations.

5. For upward ramping needs, the TSOs shall account for the possibility to ramp up capacities prior to
their dispatch or offtake to cover needs.

4-6.For downward ramping needs time series of the uncovered downward ramping needs resulting in
3 agra isadditional RES
curtailment shall be used to assess RES integration needs pursuant to Article: 8(3). When doing so,

the TSOs shall also include the additional RES curtailment that would arise in case the downward
ramping needs are met using RES downward ramping flexibility.

5.7.The TSOs shall analyse the uncovered ramping needs in terms of capacity per event, duration per
event and interval (heursduration between two events) and shall include at least:

a. the average amount of uncovered ramping needs; and

b. a probability distribution of the uncovered ramping needs and relevant percentiles; an
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6-8.

Bl

c. arepresentation of the uncovered ramping needs per hour and day, for a full year; and

d. the correlation between uncovered ramping needs and specific system conditions, including
at least the wind generation, the solar generation, and the demand.

prequalification or temporary limits to be used to fine-tune ramping needs—Fe-preducefine-tuned

on the availability of data, pursuant to Articles 13 and 14.

0 A . L L)

{Formatted: Not Highlight
Ia-To produce fine-tuned results pursuant to Article 14, the ease-thatTSOs shall repeat the relevant {Formatted: Not Highlight
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#11. In cases where the TSOs opt for separatean economic dispatch simulation, pursuant to Article 8{4}
ofthis FNA-methodelegy7(3)(b) and this economic dispatch already embeds ramping constraints, the { Formatted: Not Highlight

task of the FSOTSOs is limited to extracting and analysing the uncovered ramping needs directly from
the results of the separate-economic dispatch_simulation. Whenever not directly provided by the
simulation tool, this eanshall be done by either comparing ENS and RES curtailment indicators with
and without the ramping eenstrainsconstraints, or by assessing the different hours in which either
ENS or RES curtailment are a direct consequence of ramping constraints.

Asrticle-12-Article 10. System needs — Short-term flexibility
needs

The TSOs shall determine the short-term flexibility needs as the 0.1 and 99.9 percentile of the
probability distribution of the residual load forecast errors for each target year_according to the
following:

a—Fhe-At the MTU granularity, the residual load forecast errer—feorerrors are defined as the
difference between the D-1 forecast of the residual load and its real-time observations, or a
combination of the difference between the D-1 forecast of load, solar, wind, and other generation
subject to forecast errors and real-time observations. These residual load forecast errors for a
target year shall be calculated as a time series based on:
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the extrapolation of at least

two years;

H#——the-histerieal of time series of thehistorical residual load forecast errors-ealevtated-asthe
surr, Or a combination of histeriehistorical forecast errors of wind—pewerload, solar
power, wind, and other generation subject to forecast errors, minus-theforecast-errorof

after accounting for at least:

i. _the projected evolution of the load; and

generation subject to forecast errors, in line with the installed capacities of the reference
. ¢ coan NRAA . . ) ¢
mprovements:scenario pursuant to Article 7(1); and
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iii. _the expected forecasting improvements.

b—The probability distribution of the-residual load forecast errors for the target years shall take
rte-account:

Hb. FSOs-may-use for separate distributions to represent different time periods (e.g. hour of day,+

day of week, season) or different system conditions (e.g. high or low renewable or load

conditions}and).

Hkc. FSOsmay—aggregateln case the forecast errors related to forced outages of large generation
units and interconnection assets are accounted for in ERAA or NRAA, the TSOs shall distinguish
their_probability distributions from those of the residual load forecast errors with-to avoid

double-counting. The parameters of these probability distributions eftheforced-eutage-oftarge

outage probability and duration per technology) witcan be provided with the analysis.

e-d. Lower percentiles may be considered by the TSOs as sensitivities on the 0.1 and 99.9 percentile«
for informative purposes.

e. The TSOs may calculate forecast errors for shorter horizons (from D-1 to 5 minutes between the
residual load forecast and real observation), if available, and determine their distributions to
further distinguish the slow, fast, and very fast residual load variations for a target year, for
example from 5 to 15 minutes (to calculate very fast residual load variations), 15 to 60 minutes
(to calculate fast residual load variations) and 1 hour to D-1 (to calculate slow residual load

variations).

2. For each heurMTU and elimate-yearweather scenario for each target year, pursuant to Article 6(1),«
the TSOs shall extract from the economic dispatch results efERAA-e+NRAApursuant to Article 7(3)
the sehedulesdispatch of flexible resources en-(generation, storage and demand units;), as well as
the el ; e fe—eh i tons:

schedulesschedules of exchanges. The dispatches of generation, storage, demand and

interconnectionassetsschedules of exchanges are used to calculate the short-term residual margins
on these assets by means of all the following:

30
DSO Entity | Rue du Luxembourg, 3 | 1000 Brussels | info@eudsoentity.eu | www.eudsoentity.eu |
ENTSO-E asbl | Rue de Spa, 8 | 1000 Brussels | info@entsoe.eu | www.entsoe.eu | @entso_e

{ Formatted: Not Highlight }

| Formatted: Indent: Left: 1.37 cm, Outline numbered +

Level: 2 + Numbering Style: a, b, ¢, ... + Startat: 1 +
Alignment: Left + Aligned at: 1.45 cm + Indent at: 2.08
cm

| Formatted: Indent: Left: 1.37 cm, Hanging: 0.63 cm,

Outline numbered + Level: 2 + Numbering Style: a, b, ¢,
...+ Startat: 1 + Alignment: Left + Aligned at: 1.45 cm
+ Indent at: 2.08 cm

[Formatted: Not Highlight }

Formatted: Indent: Left: 0.63 cm, Hanging: 0.63 cm,
Outline numbered + Level: 1 + Numbering Style: 1, 2, 3,
...+ Start at: 3 + Alignment: Left + Aligned at: 0.75 cm
+ Indent at: 1.39 cm

{ Formatted: Not Highlight }




ACERHE

European Union Agency for the Cooperation
of Energy Regulators

a. the difference between the seheduleddispatched power production and, respectively, the
minimum and maximum power of the generation ersterage-assets (on unit or aggregated
level};), including renewables;

b. the difference between the scheduleddispatched off-take and the minimum and maximum
power of the demand and storage assets (on unit or aggregated level); anrd

c. the difference between the scheduled import and export and the available
transmissienexchange capacity-efan-intercennector.

d. Ifavailable, the TSOs may use shorter horizons to further distinguish between very fast, fast, and
slow short-term residual margins for a target year, for example from 5 to 15 minutes (to
calculate very fast short-term residual margins), 15 to 60 minutes (to calculate fast short-term
residual margins) and 1 hour to D-1 (to calculate slow short-term residual margins).

3. For each heurMTU and el+mate—yearweather scenario for each target year the TSOs shall assess-the«
hcharacterise the

Heeds-)—takmg—mte—aeeeuﬂt on5|der|ng the techmcal constraints o theset assets as follows

a. actual upward and downward-heurly ramping rate (MW/min) capability of dispatchable units
(on a unit by unit or aggregated level);

b. wherever relevant, additional constraints for specific technology types {sueh-asas specified in
Article 4(4) of the ERAA methodology including start-up, shut-down times, minimum up-and,
minimum down time}—and _and energy or activation duration constraints in case of energy-
limited assets;

c. whereverwhere relevant, the flexibility—en—interconnectors,—based—onresidual margins of
exchange capacmes pursuant to perggraph (2) can be reduced taking |nto account the

A g-market
I|qu|d|ty constralnts durmg—h\tgh—spet—marketthat appear in extreme prices (—upward—ﬂe*@#ﬂ-y

constraints)-orverytow-prices{situations. When doing so, the TSOs shall limit these reductions
to periods with either the 1% lowest (for downward flexibility constraints}—Fhisreduction) and

99% highest prices (for upward flexibility constraints) of the economic dispatch results
pursuant to Article 7(3). These reductions shall be based on the observed cross-border liquidity

in intra-day and balancing markets during 8;1% lowest and 99;9% highest spot market prices.

d. |If available, the TSOs may use shorter horizons to further differentiate between very fast, fast,
and slow flexibility assets for a target year, for example from 5 to 15 minutes (to characterise
very fast residual margin), 15 to 60 minutes (to characterise fast residual margin) and 1 hour
to D-1 (to characterise slow residual margin).

4. The TSOs shall determine the up- and downward uncovered short-term flexibility needs per<
hourMTU and per elimate—yearweather scenario for a target year. The uncovered short-term
flexibility needs are calculated as the difference between the short-term flexibility needs specified

n-Article 113 Ha)of thisFNA-—methodelogy—and the sum—ef-residual margins ofalflexibility
assets(excluding FCR reserve capacity) as specified in Articledparagraphs (2) and (3)}-ef-thisFNA

methedelegy). When doing so:

a—The TSOs shall relate-the-use similar system conditions effor the short-term flexibility needs te
similarsystem-conditions-assessed-and for the flexibility resources {sueh-as—eemparingwhen
calculating the uncovered short-term flexibility needs and-reseurces-during(e.g., low andor
high renewable generation eenditions)and
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ba.’

Qerlods) and—Amele—l—l—(—Z-)—ef—tMS—FN-A—memeéelegy-)—

5:b.The TSOs may furtheranalyse the potential contribution of technologies in providing balancing

services to meet the ¥$Os-balancing market:needs, by attributing the ability to provide FRR
reserve capacity with the residual margins determined in paragraph (2) and (3). In this case:

a=(1) the TSOs’ balancing needs shall be evaluated pursuant to Article 157 of Commission<
Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity
transmission system operation; and

b-(2) the FSOs'TSOs shall evaluate the potential of technologies in providing balancing means
shal-be-evaluatedservices based on technical capabilities of scheduled units identified in
paragraph (2) to meet up-with-aFRR and mFRR product requirements (on a unit by unit or
aggregated level). These capabilities are derived as the percentage able to participate in
aFRR and mFRR, derived from observed prequalification procedures and market behaviour.

c. The TSOs shall report the probability of occurrence of uncovered short-term flexibility needs to
reflect their probabilistic nature.
d. The TSOs may use shorter horizons, if available, to further distinguish between very fast, fast or

slow uncovered needs for a target year, for example from 5 to 15 minutes (to calculate very fast
uncovered flexibility needs), 15 to 60 minutes (to calculate fast uncovered flexibility needs) and
1 hour to D-1 (to calculate slow uncovered flexibility needs).

Time series of the downward uncovered short-term needs resulting in additional RES curtailment

.\‘

shall be used to assess RES integration needs pursuant to Article 8(3). When doing so, the TSOs shall

also include the additional RES curtailment that would arise in cases where downward short-term

needs are met using RES downward short-term flexibility. The time series shall consist of the

expected additional RES production curtailed, calculated as the capacity of the uncovered needs

times the associated probability of occurrence of the corresponding uncovered needs.

The TSOs shall analyse the uncovered short-term flexibility needs in terms of capacity per event«
(expressed in MW), durationof expected energy per event (expressed in hours)—and—intervat

{expressed-in-hours-between-two-events)MWh and shalHnrelude-calculated as the capacity per target
year{overalelimateevent times the associated probability of the event), and shall include per target

year} at least:

a. the average ameuntefcapacity per uncovered short-term flexibility needs_event;

b. a probability distribution of the capacity of uncovered short-term flexibility needs_events;

c. the total amount of expected energy resulting from uncovered short-term flexibility needs
events;

b-d.the expected number of hours with uncovered short-term flexibility needs events; «

€-e. a representation of the uncovered short-term flexibility needs per hour and day, for a full year;

f.

and

a representation of the expected energy resulting from uncovered short-term flexibility needs

per hour and day, for a full year;

e-g.the correlation between uncovered rampsshort-term flexibility needs and specific systems<

conditions (including at least the wind generation, the solar generation and the demand).

FNA—metheéeleﬁThe TSOS and DSOs shall determine unavallablllty of erX|bIe resources due to grid
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prequalification or temporary limits to be used to fine-tune short-term needs—, whenever relevant

and depending on the availability of data, pursuant to Articles 13 and 14. [ Formatted: Not Highlight }
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1. Pursuantte-Article-4{2{e)of this FNA-methedelegy—theThe following principles shall be-applied-in
eonsideration-efapply when considering the nationally coordinated temporal, spatial and voltage

granularity of DSO network flexibility needs:

a. temporal granularity shall pertain to the agreed-common target year(s), as defined in Article
4{2}e});6, and, if available and relevant, to the time blocks (such as a year, season, months,
days within a week, range of hours, or others);

b. spatial granularity shall be smaller or equal to:
i. the bidding zone when a esuntryMember State has more than one bidding zone;
ii. the Member State area, otherwise.

c. voltage granularity shall consist of needs per network voltage level or aggregating between
different network voltage levels.

2. DBSOs;The DSO(s), alone or jointly with other DSOs, considering the nationally coordinated spatial«
and voltage granularity, shall detail their network flexibility needs per direction (upward and
downward), and-perseenarie, if applicable, per scenario, according to_one of the following options:

{ Formatted: Indent: Left: 0.75 cm, Hanging: 0.63 cm

Formatted: Normal, Centred, Indent: Hanging: 0.61
cm, Line spacing: single, No bullets or numbering,
Font Alignment: Baseline

b.a. o o aph d-ifavailab d elelition summat|0n<
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of Iocal maximum values of power (MW) and thetotal energy (MWh) during time blocks and/or

during representative days for each target year;-e+ defined in Article 6;

As-gualitative-deseription-of-data—from—paragraphs—al-orb}-of-this-as the minimum data set,

summation of local maximum values of power (MW) and total energy (MWh) for each target
year defined in Article i#6.

&:3. If the DSO(s) cannot provide the quantitative information in-paragraph-a)-efthis-Articlepursuant to«
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paragraph (2), qualitative information may be provided for the purpose of the FNA report, but shall
not be considered for the fine-tuning under Article 14.

3-4.The selection of representative days pursuant to paragraph (2-b-efthis-Article)(a) shall be based on
either:
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a. a repetitive situation within a time block; e+

b. a particular situation, relevant for network development or operation, such as extreme

situations.
4:5.Data defined in paragraph-paragraphs (2-ef-this-Artiele) and (3) shall be provided to the TSO(s) and< | Formatted: Indent: Left: 0.63 cm, Hanging: 0.63 cm,
to the designated entity-er-authority and-te-FSOs—and-published;-or entity in accordance with the Outline numbered + Level: 1 + Numbering Style: 1,2, 3,
followingformat described in Table 1-with-samples-of example-ofeach-a)-b)and-cl-included15 in -+ Startat: 3 + Alignment: Left + Aligned at: 0.75 cm

Annex k2. Examples of the expected submission of data are also provided in Annex 2. + Indent at; 1.39 cm
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shall include, potential effects of existing or planned frameworks and incentives to connect

Netwerknetwork flexibility needs provided in Table 1-ineludingthel5 in Annex 2. This reasoning {
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additional assets, such as generation, load, storages and other flexible resources, on certain
partparts of their networks, if technically feasible in terms of location or voltage levels. If available,
each DSO mayshall also provide information on the expected contractual means to access flexibility,
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such as local services or flexible connection agreement, adding this information to Table 15 in Annex
2.
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7. In order for the DSO(s) data to be used for the fine-tuning of RES integration system needs in
accordance with Article 14, the DSO(s) shall identify the share of their downward flexibility needs
that pertains to RES generation curtailment compared to the total downward flexibility needs. If the
DSO(s) cannot_identify the share of downward flexibility needs pertaining to RES generation
curtailment compared to the total downward flexibility needs, this data shall not be used for the

fine-tuning.

6-8.In addition to the data ireluded-withinthat shall be provided according to the format of Table 15 in« | Formatted: Article, Outline numbered + Level: 1 +
Annex 2, each DSO shall provide to the designated authority or entity all of the following Numbering Style: 1, 2, 3, ... + Start at: 3 + Alignment:
complementary information: Left + Aligned at: 0.75 cm + Indent at: 1.39 cm

a. the source of data and the studies used to previdedetermine/assess its network flexibility
needs;

b. the scenario(s) used to define future generation, loads and energy storages en-BSOin its
network;

c. the methods used to assess thetheir network flexibility needs and to select representative
days_and time blocks.

Article-15-Article 12. TSO network flexibility needs

1. Onlyineasecases where the TSOs do not already model transmission network constraints within their

bidding zone(s) rtein the economic dispatch simulation; performed according to Article 7, the TSOs { Formatted: Not Highlight
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atnationaHevel may quantify downward network needs resulting in RES generation curtailment due
to transmission network constraints in the form of hourly time-series or etheranother relevant time

block. When-deingse;

1:2.1f the analysis in fulfilment of paragraph (1) is performed, a TSO shall use the quantified needs to< Formatted: Not Highlight

fine-tune RES integration needs quantified pursuant to Article S-efthisFNA-methedeology8, provided
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thecondition-setin-that the follewingconditions of Article 15(214(3) are satisfied.
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methodelogy;8, the quantification of RES generation curtailment due to transmission network
constraints pursuantte-in fulfilment of paragraph (1-efthis-Artiele) should feeus-enconsider network
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simulationssimulation results reflectingthat reflect representative periods (related to relevant time Formatted: Not Highlight

2:3.To avoid overlaps with the quantification of RES integration needs, pursuant to Article S-efthis-FNA {

or system condition) in which the system is not experiencing high RES generation curtailment as a Formatted: Not Highlight
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result of economic dispatch, but may be ebservingexperiencing local RES generation curtailment due
to local constraints.

3-4.Whenever not already accounted for in the reference ERAA or NRAA study; and upon agreement
with the designated authority or entity, and, where an entity is designated, also with the regulatory
authority, the TSOs may quantify upward flexibility needs due to transmission network constraints
resulting in energy not delivered. When doing so, the TSOs shall analyse the upward flexibility needs
in terms of capacity per event, duration per event and interval (hours between two events) and shall
include at least:

a. the average amount of upward flexibility needs;
b. a probability distribution of the upward flexibility needs and relevant percentiles;
c. arepresentation of the upward flexibility needs per hour and day, for a full year; and

d. the correlation between upward flexibility needs and specific system conditions, including
at least the wind generation, the solar generation, and the demand.

5. The TSOs shall carry out a cost-benefit analysis to justify the use of flexible solutions as an alternative
to grid expansion. In doing so, they shall provide to the designated authority or entity, and where an
entity is designated also to the NRA, a description of the method and the calculations they used to
make this comparison.

4:6.The quantification of RES generation curtailment due to transmission network constraints and of* | Formatted: Indent: Left: 0.63 cm, Hanging: 0.63 cm,
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2. Todo so, the TSOs and DSOs shall use histerical-data from the annual reports on grid prequalification
and on temporary limits according to the following process:

a. whenWhen historical velumes-aredata is unavailable; or null-eralmestzere,

i. system operators may provide estimation of unavailable flexible resources expressed
as maximum hourly volumes power over an entire year, or per relevant time block in
case the TSOs and/or DSOs foresee an important increase of unavailability of flexible
resources due to grid prequalification and/or temporary limits;

a-ii. _otherwise, system operators can neglect the effect of grid prequalification or<
temporary limits on the availability of flexible resources;-.

b. #aln all other cases, system operators shall provide estimated—maximum—-hourly—velumesan<
estimation of unavailable flexible resources expressed as maximum power over an entire year
or per relevant time block, based on the available and relevant historical data-and. They will
explain the method used to extrapolate historical data.—

3. The TSOs and/or DSOs shall provide to the designated authority or entity the reasoning for the
estimates, as well as the data, methods, and scenarios used for their assessment.

3-4.The data pursuant to paragraph [(1-ef-this-Article) shall be used to fine-tune the flexibility needs
assessment pursuant to Article 16-ef this-FNA-methodelegyl4.

Article-1Z:Article 14. Fine-tuning system needs with network
needs and unavailability of flexible resources

1. WheneverWhen network flexibility needs or unavailability of flexible resources are provided;
pursuant to Articles 11 to 13, 14{1}and-15-ef this-methodelogythe TSOs shall fine-tune system needs
quantified pursuant to Articles 949};8 to 10{6}-and-tH7}-of this FNA-methodelegytaking. In doing

so, they will take appropriately into account the downward network needs resulting in RES generation
curtailment for the analysed bidding zone(s) quantified under Articles 4311 and 4{3}-ofthis
rmethodelegyl2, and unavailability of flexible resources due to prequalification and temporary limits
quantified under Article 35-efthismethedelegyl3 according to the steps described in this Article and
illustrated in Annex 3.

2. The TSOs and DSOs shall provide downward flexibility network needs resulting in RES curtailment due
to local constraints aggregated per analysed bidding zone (pursuant to Article 12 for the TSOs and to
Article 11 for the DSOs).

2:3.The TSOs shall first verify the relevance of transmission network needs, distribution network needs«
and unavailability of flexible assets due to prequalification and temporary limits_for the purposes of
the fine-tuning, based on the following criteria:

a. For the fine-tuning of RES integration needs with downward transmission network needs: the
annual RES curtailment in MWh due to network constraints at transmission level (average
among the weatherclimate years considered) aggregated for the analysed bidding zone(s)
isshall be higher than 10% of the RES curtailment (average among the weatherclimate years
considered) quantified pursuant to Article 9-ef-this-FNA-methedelogy8;

b. For the fine-tuning of RES integration needs with downward distribution network needs: the
average—annual RES curtailment in MWh due to network constraints at distribution level
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prowded by the DSOs aggregated for the analysed bidding zone(s) pursuant-to-the-timeframe
shall be higher than 10% of the average RES
curtailment (average among the climate years considered) quantified pursuant to Article S-of

this-FNA-methodology8; { Formatted: Not Highlight }

c. For the fine-tuning of all types of system needs;: the maximum hourly unavailability of flexible
resources due to prequaliﬁcation and temporary Iimits, to be provided pursuant to Article 15

13 shall be hlgher than 10% of the installed capacity of flexible resources as provided by the {Formatted: Not Highlight }
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7. If the granularity of the data provided as-perunder paragraph 5(2) and referred in paragraph-3-ef-Article< [Formatted: Not Highlight }
4311 is lower than the minimum granularity referred to in Annex H-ef-thismethedelogy, FSOs]1, the TSO(s) Formatted: Numbered + Level: 1 + Numbering Style: 1,
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correlating data viaover time periods (hour, day, season or other relevant time block) or system operating + Indent at: 0.63 cm
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DSO(s), the following default approach shall be used:
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a. incase dataon DSO’s RES curtailment is provided with annual granularity, RES curtailment shall
be distributed across the year based on system-level daily wind and solar generation data and
then within the single day, based on system-level hourly wind and solar generation data;

b. in case data_on DSO’s RES curtailment is provided with seasonal granularity, RES curtailment
shall be distributed across each season based on system-level daily wind and solar generation
data referred to each season and then within the single day based on system-level hourly wind
and solar generation data; are
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c. incase datais provided with daily or hourly granularity for some typical days, such distributions
of typical days shall be used as reference for the rest of the required input data.

The computed data pursuant to paragraph (7) shall be reported to the designated authority or entity.

Article 15. Market barriers and contribution of digitalisation

For the purpose of evaluating the barriers for flexibility in the market and the contribution of
digitalisation in the FNA report pursuant to Article 19e(2), points (c) and (d) of the Electricity Regulation,
the TSO(s) and/or DSOs shall provide, where relevant, data for the following categories:

a. Lack of proper legal framework for market access to new entrants and small actors

b. Lack of enablers and incentives to provide flexibility

c. _Restrictive requirements to provide balancing services

d. Restrictive requirements to provide congestion management

e. Complex, lengthy, and discriminatory administrative requirements

f. Lack of regulatory incentives to system operators to consider non-wire alternatives.

Article-18-Article 16. Guiding criteria

1. The TSOs and DSOs shall enablepelieymakerste-assessassist in the assessment of the capability of«—

flexibleresoureesthe different sources of flexibility to cover flexibility needs identifiedpursuantte
Articles 9-to-11and-in-Articles13-and-14-of this-defined in the FNA methodology based-enpursuant
to the guiding criteria defiredoutlined in this Article. For this Artielepurpose, the TSOs and DSOs shall
provide the indicators and analyses specified in this Article, while keeping a technology neutral
approach and taking into account technical parameters and cost-efficiency as applicable.

2. Unless an alternative arrangement is agreed upon with the designated authority or entity and, where
an entity is designated, also with the regulatory authority, the TSOs and DSOs shall provide the
indicators and analyses listed in this Article to the designated authority or entity.

w

3. The TSOs and DSOs shall agree with the designated authority or entity, and where an entity is
designated, also with the regulatory authority, on whether to provide analysis for the application of
the guiding criteria forto the fine-tuned system needs pursuant to Articles 8(14), 9(9), and 10(8) or
to the system needs quantified pursuant to Article 8(9), Article 9(4), and Article 10(4). In either case,

assessment of the capability of the different sources of flexibility to cover the different types of
flexibility needs pursuant to Article 1(2), i.e. system needs or network needs, should be considered.

2:4.The DSOs shall provide the following indicators for the distribution network flexibility needs beinrg+

solved-by-localservices-include-the-following-technicalindicaters:for the relevant target years:

a. the location of the flexibility need_in terms of geographical and voltage level;

b. the direction of activatienthe flexibility need (upwards or downwards);
e—the timeframe in which the resource shall be available to solve the flexibility need;
e—, including, if available, data related-to-the forecasted-use,such- as+

—— the duration of a continuous need;
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#——, the cumulated duration of discontinuous need per time block;

Hic., ameasure of the frequency of activation (level of recurrence or sporadicity};—), the cumulated<
energy per time block and the applicable economic criteria;

& thesselieablecesnomie oo

d. the local maximum power required during the activation;

g-e. other available relevant criteria_ agreed upon with the respective designated authority or entity<
and, in the latter case, also the regulatory authority.

3-The data—ferindicators listed in this paragraph 2—ef-this—Article—shall be based on marketthe«
information published for the procurement of local services and information from Table 215 in Annex
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2, or other studies, if available.

ForIn case any part of the identified needs is not expected to be covered by the flexibility resources
foreseen to be available at the distribution level, the DSOs shall clearly indicate that part of the
flexibility needs and provide reasoning why it is not expected to be covered.,

5. The TSOs shall provide, for each of the addressed system flexibility needs and transmission network

flexibility needs—addressed—FSOs—shall—derive, sub-indicators eapable—efwhich further
interpretinginterpret the results obtained through the application of Articles 9;8 to 102%%; and

Articles 13 and 14-ef-this-methedelogy-—Sub. The sub-indicators represent technical requirements of
the flexibility needs that weuldcan assist peheymakers-in the identification of the most suitable
resources to cover them. The below minimum set of sub-indicators te-of the uncovered needs shall
be computed includes-the-thoserelated-to-fregueney-{at the hourly, daily, and seasonal timeframe
for each target year:

a. _number of heurs-erintervalsperyearMTUs showing aan uncovered need-rumberofhours;

b. interval between #weuncovered needs;;
c. _duration of uncovered needs;

4-.d.volume of uncovered needs in terms of energy; and power}and-duration-of-eventsperhour«
day,week, season-and-year.

5:6.FerThe TSOs shall assist with further analysis of the assessment of the technical capability of the«
different sources of flexibility to meet uncovered downward needs as included in the RES integration

needs-furtheranaly Aar—Pe-carHea-outtoaaare re-contruten-ottrevared oes-etnew

particular; FSOs-shatk-:

a. take—inte—aceountidentify for each flexibility resource the marginal contribution to RES<

integration via the reduction of RES curtailment assessed ferinereasing-capacitiesper additional
unit of capacity until the RES integration target is reached; and

b. derive for each flexibility resource the curve representing the contribution to RES integration«
via the avoided RES curtailment as a function of the increasing capacity (expressed in GWh) of
the resource; and

c. compare the resulting curves to establish a hierarchy among the flexibility resources that can
facilitate the attainment of the RES integration target. Fhe-Such comparison shall be based on
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the capability of technologies to reduce RES curtailment, the technology thatyieldsyielding the

greatest reduction in RES curtailment per additional GWh shalbebeing prioritised until
another technology yields greater reduction in RES curtailment (depending on the slope of the
eurverespective curve, i.e. their differential coefficients) or until the RES

eurtaibmentintegration target is met.

7. Guiding-eriteria-may-be-apphied-The TSOs shall assist with further analysis of the assessment of the
capability of the different sources of flexibility to eitherRES-integration-meet uncovered upward

needs, quantified pursuant to Articles 9, 10 and 12. In particular, the TSOs shall provide: [Formatted: Not Highlight

a. Analysis of the technical capability of the different sources of flexibility (e.g., additional
flexibility resources - including at local level where relevant, additional reserve capacity, or
further participation to balancing) to reduce the uncovered needs. The TSOs shall account for

the technical characteristics, sub-indicators identified in paragraph (5), and cost-efficiency. [Formatted: Not Highlight
b. Analysis to verify possible overlaps with the adequacy findings of ERAA or NRAA, starting with« | Formatted: Line spacing: Multiple 1.08 li, Outline
the results of the scenarios compliant with Article 946,73(5)(a) of thisthe ERAA methodology-e+ numbered + Level: 2 + Numbering Style: a, b, , ... +
o-the-fine-tuned-needspursuantto-Article 9{9)-of this-methodelogy—. When analysing the Start at: 1 + Alignment: Left + Aligned at: 1.45 cm +

Indent at: 2.08 cm

uncovered upward needs quantified pursuant to Articles 9 and 10, the TSOs shall consider ]
reliability standards for the bidding zones, where such standard is defined.

o [Formatted: Not Highlight

8. Wheneverapplicable,-As short-term needs are covered by the FRR capacity in line with Article 157 of
Commission Regulation (EU) 2017/1485 establishing a guideline on electricity transmission system
operation, the TSOs shall provide an analysis on how uncovered short-term flexibility needs
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quantified in Article 10 will first be met using additional reserve capacity or with further participation
to balancing.

9. For the identified transmission network needs quantified pursuant to Article 12, the TSOs shall
provide an analysis of the capability of grid reinforcements already identified by the most recent
published TYNDP or a national development plan to cover these needs.

9:10. The TSOs shall include—within—guiding—eriteria—provide an assessment—enanalysis of the« —

interdependencies among the needs quantified pursuant to Art—9-te-1l—and—314—ofthis
methodelogyArticles 8 to 12, especially upward needs arising from network and system needs.

11. The TSOs and DSOs shall agree with the designated authority or entity and, where an entity is

designated, also with the regulatory authority, on what data and analysis are needed, if any, for the
assessment of other cost-effective solutions as an alternative to new flexible resources. These
solutions could include, for example, the introduction of additional RES capacity, network
development or any other means deemed relevant.

Asrticle-20:Article 17. Amendments of the FNA methodology

1. WhereACER, through a request for amendment, or ENTSO-E and the EU DSO Entity deem-necessary;
they-may-suggest-potential-updatesand-jointly, through a joint proposal for amendments-te, may

initiate an amendment process of the FNA methodology-te.

1.2. If ACER—Whenpreparing-theirpropesals; requests amendments, ACER shall consult with ENTSO-E«——

and the EU DSO Entity should-censiderthe views—of relevant-stakeholders—including-ACER {0

determine the deadline by which they shall submit their proposed amendments to ACER. Unless
otherwise specified in ACER’s amendment request, the default deadline for submitting proposed
amendments shall be nine months from the date of ACER’s request.

3. Before submitting a proposal for amendments, ENTSO-E and the EU DSO Entity shall carry out a
public consultation. They shall duly take the results of that consultation into consideration in their

proposal.

2:4. Within three months of the-date-ofreceiptefreceiving the proposal for amendments referred to in«——

paragraph (1;), ACER shall either approve or amend it. In the latter case, ACER shall consult the
Electricity Coordination Group, ENTSO-E and the-DSO Entity before adopting the amended proposal.
AGER—&haH—prhsh—me—apprevedThe adogted proposal shall be published on i#sACER’s website
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Article 18. Language Formatted: Font: 12 pt, Bold, Font colour: Text 1,

Ligatures: Standard + Contextual

1.The reference language for the FNA methodology shall be English. Where_the TSOs and DSOs need to+

{ Formatted: No bullets or numbering
translate the FNA methodology into their national language(s), the TSOs and DSOs shall provide the

{ Formatted: Bullets and Numbering

translation to the relevant regulatory authority. In the event of inconsistencies between the FNA
methodology and any version in another language, the TSOs and DSOs shall-previde, in accordance with
national legislation, provide the relevant regulatory authorities with an updated translation of the FNA
methodology.

-Market Barriers
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Annex —barapleseitaele-1 serosers BSOHodbilinotwerkroods

T L) fasibili
Direction-of Spatial Voltagelevelof
fAeed Bes Fmeblock | o anulaty | congestione ypeohvalue | oo ibility-needs
velageissue
Bate
Hewardsor | Batapersuant Datapurstant | Date-pursuantto | Data-parsuantto | Betepursuantto
Art B3I Ha}
Hustrative-example{notreal— TSO input data)} Table 4 —yearlyvalue Formatted: normaltextrun, Font: 11 pt, English (United
— Kingdom)
L. Directs v Timeblock_ | Spati lagi ge - ¢ Elesdbilibrnebuork
voltageissue-
_l_ . Total 2y var th. ‘Y’ r 4§gg_Mwh_
2 Downwards-needs ) zone B network | summation-of-Maximum-power 110-MW
3 Hexibitity- 2030 =RegionT+Region2| \odium Voltage |  Fotaleneray-over theyear 2-000-MWh-
4 20k\-retwork- | summation-of-Maximurm-power 45 MW
5 axibil Latireyesr i . Ne-need
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+ High-Voltage- | Totalenergy-overthe-entiretime-block | 3-000-MWh-
2 Downwardsneeds 132k -petwork- Summation-of Maximum-power 5O-MW —RESgenerationin
3 Hexibitity- bo-0023:50 Medium-Voltage | Totalenergy-overthe-entire-time bloek | 1$500-MWh- 109% Py
4 20k\-retwork- Summation-of- Maximum-power 20-MW
5 High\loltage | Totalenergy-overtheentiretimeblock | 1-500-MWh-
6 Downwards-needs Apr-Oet ) 132kV-nretwork- Summation-of Maximum-power GO-MW RES generationin
Mon-Sun— Region-2 - o
7 flexibility- 5:59 Medium- \oltage | Total-energy-overthe-entiretime-bloek | 500-MWh- region-24s-95-%-PV-
8 2030 Q'Qk‘V—Het‘WGF'@ Summation-of-Maximum-power 25-MW
9 Any-time & 3 No-Need
A Lpebvierle
10 Oet-Mareh Totalenergy-overthe entire ime bloek | 10-MWh
PMer-Fr
. Summation-ofMaximum-power 3 MW
7 ol arebSa—Sun Dieleling zone Medidm-Voltage
00:00-23:59 | Regionl+Region2 | 20k network
12 Oct-Mareh Totalenergy-overtheentire time block |  50-MWh
Men-Fri ‘ ‘ e Emggu ©
3 08:00-18:59 Sepaben-e i Mmdmdm-powear S
-;T' hloel far R g=| 1 ic dly 4 v ( H |’ indlf. ) N N 84" PN v itk & Ir' Iy L\'I'+’, N 5 H 2 + ,I'g«-' £l | + < Formatted: List Paragraph, Add space between

Heme-bloeks gion-2-tmainly-PV- paragraphs of the same style, Bulleted + Level: 1 +
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Anrnex-H—hputdatate TSO input data to the FNA process — Type and format

The following set of data shall be provided by TSO(s) to the Natienal-Regulatery-Autheritydesignated authority or entity pursuant to the provisions of Art. 1, 3 and 4 of the FNA« [ Formatted: Indent: Left: 0 cm, First line: 0 cm

methodology, based on the format indicated in the tables_below.
The harmenizedharmonised set of reference templates to be used to collect the information in each Member State is made available by ENTSO-E in the form of xml. Tables.

The set of data is intended to be provided for each target year and for the bidding zones considered in the assessment (besides the ones of the Member States atteastand the
modelled +**set-ofneighberingneighbouring bidding zones)).

Input to FNA . [ Formatted: Indent: Left: 0.12 cm
Table 1. Pemand b [Formatted: Font: 11 pt
Data label Type Granularity Unit Reference Template [ Formatted: Left
Demand Time series HourlyAt least hourly MW ERAA public dataset
1 per WS
Implicit demand  side Time series At least hourly MW ERAA public dataset
response (iDSR) 1 per WS
profiles (electric

vehicles, heat pumps,
behind-the-meter

batteries)
Implicit _demand _ side Fixed value 1 per iDSR type and TY % ERAA public dataset
response flexible
shares
Table 2. Reserve requirements [Formatted: Font: 11 pt
Data label Type Granularity Unit Reference Template
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Balancing reserves requirements
(FCR, FRR)

Time series

HeourlyAt least hourly

MW

ERAA public dataset

Table 3. Installed capacities (used as input in ERAA/NRAA market dispatch, before and after EVA-when-carried-out)

Data label Type Granularity Unit Reference Template
Solar PV Fixed value - MW ERAA public dataset
Solar CSP Fixed value - MW ERAA public dataset
Wind onshore Fixed value - MW ERAA public dataset
Wind offshore Fixed value - MW ERAA public dataset
Hydro (RoR, Reservoir, Pumped Fixed value - MW ERAA public dataset
Storage OL and CL)
Hydro reservoir size Fixed value - MWh ERAA public dataset
Other RES Time series Hourly-At least hourly MW/% (capacity factor) ERAA public dataset
Explicit Demand Side Response Fixed value 1 per DSR price band MW ERAA public dataset
Resources installed —capacities Fixed value —1 per unit (or technology if per unit MW ERAA public dataset
(thermal, etc.) not available)
Energy Storage size Fixed value 1 per storage capacity MW, MWh ERAA public dataset
Availability  timeseries  (after Time series 1 per thermaltunit (or technology if per % ERAA public dataset
planned maintenance__and unit not available)
forced outage)
Derating factor Time series 1 per unit (or technology if per unit not % ERAA public dataset

available

DSO Entity | Rue du Luxembourg, 3 | 1000 Brussels | info@eudsoentity.eu | www.eudsoentity.eu |
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Data label Type Granularity Unit Reference template
Hydroelectric inflows per hydro technology Time series HeurlyAt least hourly or weekly | MWh ERAA public dataset
1 per WS
Hydro reservoir min/max levels per hydro Time series HeurlyAt least hourly or weekly | MWh To be provided in .xml
technology
Hydro Min/max generating power per hydro Time series DailyAt least daily or weekly 1 MW To be provided in .xml
technology
PSP max pumping/generating power Time series BailyAt least daily or weekly, 1 MW To be provided in .xml
Hydro Min/max generated energy per day/week per | Time series BailyAt least daily or weekly 1 MWh To be provided in .xml
Initial and final reservoir levels Time series At least daily or weekly 1 MWh To be provided in .xml
Table 5. Must run generation
Data label Type Granularity Unit Template available?
Must-run Time seriesFixecvatue 1 per must-run unit (or MW)/% (capacity factor) ERAA public dataset

technology if per unit not
available)

8
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CHP generation profile Time series HourlyAt least hourly MW To be provided in .xml
(based on CHP
revenue profile, if not
already accounted in
Must Run)
Table 6. Technical and economic characteristics of dispatchable generation
Data label Type Granularity Unit Reference template
Efficiency range / heat rate Fixed value 1 per unitf (or technology if per unit not % or MWh/GJ
available)
Standard efficiency / heat rate Fixed value 1 per unit (or technology if per unit not %
available)
CO2 emission factor Fixed value 1 per unitf (or technology if per unit not kg/net GJ
available) ERAA public dataset
(standard values)
Minimum time on Fixed value 1 per unitf (or technology if per unit not hours
available)
Minimum time off (hours) Fixed value 1 per unitf (or technology if per unit not hours
available)
Ramping up limit Fixed value 1 per unitf (or technology if per unit not % of max output power
available) /min
Ramping down limit Fixed value 1 per unitf (or technology if per unit not % of max output power
available) /min
Start-up time Fixed value 1 per unitf (or technology if per unit not hours
available)
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Shut down time Fixed value 1 per unitf (or technology if per unit not hours
available)
Minimum stable generation Fixed value 1 per unitf (or technology if per unit not %
available)
Start-up fuel consumption - cold Fixed value 1 per unitf (or technology if per unit not Net GJ/MW started
start available)
Start-up fuel consumption - warm Fixed value 1 per unitf (or technology if per unit not Net GJ/MW start
start available)
Start-up fixed cost (fuel Fixed value 1 per unitf (or technology if per unit not EUR/MW started
consumption  independent) available)
warm start
Start-up fix cost (fuel consumption Fixed value 1 per unitf (or technology if per unit not EUR/MW started
independent) cold start available)
Start-up fuel consumption - hot Fixed value 1 per unitf (or technology if per unit not Net GJ/MW started
start available)
Start-up fix cost (fuel consumption Fixed value 1 per unit (or technology if per unit not EUR/MW started
available)
Transitional time from hot to warm Fixed value 1 per unit (or technology if per unit not H
available)
Transitional time from hot to cold Fixed value 1 per unitf (or technology if per unit not h
available)
Fixed O&M Costs Fixed value 1 per unit (or technology if per unit not €/ MW
available)
Variable O&M Costs Fixed value 1 per unit (or technology if per unit not £€/MWh
available)
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(De)mothballing cost Fixed value 1 per unit (or technology if per unit not £/ MW
available)
Decommissioning or Fixed value 1 per unit (or technology if per unit not MW
demothballing capacity available)

The technologies considered are:

Nuclear

Hard coal (old 1, old 2, New, CCS)

Lignite (old 1, old 2, New, CCS)

Gas (conventional old 1, conventional old 2, CCGT old 1, CCGT old 2, CCGT present 1, CCGT present 2, CCGT new, CCGT CCS, OCGT old, OCGT new)
Light oil

Heavy oil (old 1, old 2)

Oil shale (old, new)

a h [Formatted: Font: Italic
Table 7. Investment data '| Formatted: Left, Space After: 8 pt, Numbered + Level:
1 + Numbering Style: 1, 2, 3, ... + Startat: 1 +
Data label Type Granularity nit Reference template Alignment; Left + Aligned at: 0 cm + Indent at: 0 cm
CAPEX Fixed value 1 per technology £€/MW ERAA public dataset
Lifetime Fixed value 1 per technology Years ERAA public dataset
Hurdle rate Fixed value 1 per technology % ERAA public dataset
WACC Fixed value - % ERAA public dataset
Expansion constraints Fixed value 1 per technology MW ERAA public dataset
11
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[Formatted: Font: 11 pt

—_—
Data label Type Granularity Unit Reference template
Fuel prices Fixed value 1 per fuel type EUR/net GJ Scenario building
CO2 prices Fixed value - EUR/ton Scenario building
Activation price (when used for Fixed value 1 per technology EUR/MWh ERAA public dataset
price-sensitive technologies)
Activation Price for demand Fixed value - EUR/MWh ERAA public dataset
reduction for Price Band “X”
(for explicit DSR)

Table 9. Interconnections [Formatted: Font: 11 pt
Data label Type Granularity Unit Reference template
Interconnections capacities (NTC) Fixed value or timeseries 1 value or timeseries for MwW ERAA public dataset

each border
Interconnections outages profiles Time series HeurlyAt least hourly % ERAA public dataset
1 time series per border
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Flow-based domains: RAM, PTDF, hourly FBD representation (fixed values + HourlyAt least hourly, MwW ERAA public dataset
assignment timeseries) tme  series FBD
assignment per border
and WS
Exchanges with implicit regions Time series HourlyAt least hourly, 1 MW ERAA public dataset
timeseries each

border

Table 10. ERAA/NRAA market dispatch per unit (or technology {if per unit is not available -only for TSOs opting for processing of ERAA/NRAA results)

Data label Type

Granularity

Unit

Reference template

Generation per technology

Time series

Heurly

At least hourly

1 per unit (or technology_if per unit not
available

1 per WS

MW

To be provided in .xml

RES generation curtailment

Time series

HourlyAt least hourly
1 per WS

MW

To be provided in .xml

Explicit and implicit demand

Time series

side response schedules

At least hourly

1 per DSR type
1 per WS

To be provided in .xml

Imports Time series

HourlyAt least hourl
1 per WS

MWh

To be provided in .xml

Exports Time series

HourlyAt least hourly
1 per WS

MWh

To be provided in .xml
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Table 11. Other ERAA/NRAA dispatch output (only for TSOs opting for processing of ERAA/NRAA results and only if used in the FNA)

Data label Type Granularity Unit Reference template
Energy Not Served (only if Time series HourhyAt least hourly MWh To be provided in .xml
used 1 per WS
Market clearing Price Time series HourhyAt least hourly €/MWh To be provided in .xml
1 per WS
Additional data
Table 12. Forecast errererrors,
Data label Type Granularity Unit Reference template
Forecast errors Time series/fixed value Hourly MWh To be provided in .xml
Demand At least hourly
Historical
Forecast errors Time series/fixed value Hourly MWh To be provided in .xml
RES generation At least hourly
Historical
Table 13. FNA computations
Data label Type Granularity Unit Reference template
Derated flexible resources Time series At least hourly MW To be provided in .xml
(Art 8(17)) 1 per  technology, if
applicable
1 per WS
14
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Derated residual margins Time series At least hourly MW To be provided in .xml
(Art 9(10)) 1 per technology, if
applicable
1 per WS
Derated residual margins Time series At least hourly MW To be provided in .xml
(Art 10(9)) 1 per  technology, if
applicable
1 per WS
Allocated DSO RES Time series At least hourly MW To be provided in .xml
curtailment (Art 14(8))
TSO  network flexibility Time series At least hourly MW To be provided in .xml
needs (upwards and
downwards; Art 12(6))
Table 14. FNA results
Data label Type Granularity Unit Reference template
Additional flexibility Fixed values - MW To be provided in .xml
resource (Art 898) 1 per Ws
Uncovered ramps (Art 189) Time series HourlyAt least hourly MW To be provided in .xml
1 per WS
Short-term needs (Art £110) Time series HourlyAt least hourly MW To be provided in .xml
1 per WS
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Additional flexibility Fixed values - MW To be provided in .xml
resourc.e (Art. 098) fine- 1 per Ws
tuned, if carried out

Uncovered ramps (Art 209) Time series HourlyAt least hourly MW To be provided in .xml
fine-tuned, if carried 1 per Ws
out

Short-term needs (Art 3210) Time series HourlyAt least hourly MW To be provided in .xml
fine-tuned, if carried 1 per WS
out
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Annex H—Pessiblesonies for markes barders acsacsmant

Market-aecess? - DSO input data to rew-entrantsthe FNA process — Type and smallaeters—format

laeentivesPursuant to the provisions of Articles 3, 4, 6 and 11 of the FNA methodology, the following set of data shall be provided by the DSO(s) to the designated authority or

entity, using the format indicated in the following tables.

Table 15. Table to report DSQ’s network flexibility needs

Share of
d d Expected
N Voltage level of A .O\fv-nwar Xpecte
Line number Direction of Target year Time block |Spatial granularit congestion or Type of value Network flexibility | flexibility needs contractual
Lineé number Time block | Spatial granularity congestion or Type of value .
need N needs pertaining to RES means to access
voltage issue N o
generation flexibility
curtailment
Data pursuant Data pursuant to
1 Upward or Data pursuant to to Article t Data pursuant to Data pursuant to Data pursuant to Data pursuant to Article 11(7 Data pursuant to
= downward Article 11(1)(a) 1)) Article 11(1)(b) Article 11(1)(c) Article 11(2) Article 11(2) Article 11(7) Article 11(6)

Information to be provided in addition to the information in Table 15:

o the reasoning for the flexibility needs reported in accordance with Table 15, including potential effects of existing or planned frameworks, and incentives to connect

additional assets such as generation, load, storages and other flexible resources on certain part of their networks, if technically feasible in terms of location or voltage

levels;

o the source of data and studies used, to provide the network flexibility needs,

o Smart-metersthe scenario(s) used to define future generation, load and submetersrol-out
o+ Availability-ef Fime-ef-Useenergy storages in its network-tariffs
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Table 16. An example of data provided in accordance with Article 11(2) (yearly values)

Share of
downward Expected
Line |Direction of Target vear Time block Spatial Voltage level of congestion or Type of value Network flexibility needs contractual
T . . yp T I
number| need 1argetyear granularity voltage issue flexibility needs | pertaining to RES | means to access
generation flexibility
curtailment
1 high voltage total energy over the year 4 500 MWh 70% local service
2 Bidding zone 132kV network lsummation of maximum power [110 MW 70%
3 Downwards 2030 Entire year M ] total energy over the year 2 000 MWh 100 % flexible
Region 2 medium voltage 20kV connection
twork ; : 100 % Si=de
4 hetwork. summation of maximum power {45 MW agreements
5 Entire year Biddine zone high voltage 132kV network |no need z z z
6 Upwards 2030 Oct-Mar for all = Region 1 + medium voltage 20kV total energy over the year 60 MWh z - .
7 hours Region 2 network. summation of maximum power |5 MW - B
Additional explanation: Whereas this table represents yearly needs, upwards needs occur only in winter.
Table 17. An example of data provided in accordance with Article 11(2) (data provided by region and time block)
Share of downward
Reasoning to Voltage level flexibility needs Expected
. R g . " Y p
n::rr‘l‘ser Dlricet;(:in of T—a:‘:—t Time block define the time ra%;%:ilt olio:OIt::tlsn Type of value ﬂex:\ll:)?lti‘tﬂor:'e(eds pertaining to RES | contractual means
year block granularty. Eg_ generation to access flexibility
- curtailment
RES generation in . total energy over the entire 50 % .
1 D d 2030 Reg. 1 MWh | |
1 ownwards region 1 being 90% egion ime block 3000 ocal service
18
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from wind and 10 high . . 70%
2 % from voltage 132kV Sir:/?ram” R 50 MW
Jan-Dec photovoltaics. network
3 Mon-Sun: 00:00 - medium t.otal energy over the entire 1500 MWh 100 % ‘ '
23:59 voltage 20ky Hmeblock R flexible connection
g - - S
4 e summation of maximum 20 MW 100 % agreements
— |power
5 high t.otal energy over the entire 1 500 MWh 100 % . '
volta_g_e 132KV ltime block - flexible connection
1 1 0
it
6 Apr-Oct | RESgenerationin network ~ pumimation of maximum oMW . e
Downwards| 2030 | Mon-Sun: 12:00- [region 2 being 95 %| Region 2 - S
7 16:59 from photovoltaics medium L"ﬂ Elr;ecrfv over the entire 500 MWh 80%
voltage 20kV - - 5 local service
P network summation of maximum 25 MW 80 %
— |power
high no need
9 Any time - Region 2 |voltage 132kV - -
network
Oct-Mar total energy over the entire =
1 - 1 -
- Mon-Fri: 19:00- off hours in winter fime block — local service
Upwards 2030 |07:59 and Sat-Sun:(=— | Biddin . summation of maximum - e
11 . . medium 3 MW
00:00-23:59 zone voltage 20kV ower
=Region 1 i -
12 Oct-Mar - . _eq@r_+ _g—network t_otal energy over the entire 50 MWh -
- working hours in | Region 2 — [time block - .
Mon-Fri: 08:00- winter Kummation of Maximum - local service
13 18:59 - ower 5 MW -

Additional explanation:

- Time block for Region 1 is the entire year (mainly windfarm) as wind blows throughout the year with equal probability, whereas spring-summer at daylight is the relevant <«

time block for region 2 (mainly PV).

- Not statistically relevant to split per region for upwards needs; relevant time block was to split needs by working hours and off hours.
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Table 18. An example of data provided in accordance with Article 11(2) (data provided for representative days — daily values)

Additional explanation; The representative days have been chosen as a likely day for downward needs. The representative days have been chosen as the extreme case for
upward needs, as the use would mainly be to cover unplanned outages (rare events).

20

Share of
. R . " Voltage level of Network —d? Yv.nward Expected contractual
Line [Direction o| Target . Reasoning to define the . . . o | flexibility needs
Time block " Spatial granularity congestion or Type of value flexibility - means to access
number| fneed year representative day voltage issue needs pertaining to RES flexibilit
voltage issue needs - y
generation
curtailment
total energy during the
1 ‘ total ener; .durln the 70 MWh 50%
high voltage representative day - = local service
Typical windy day Region 1 132kV network  |summation of I
2 ; ; 40 MW 70%
Downward| 203 Jan-Dec 90% of generation from =DSO 1 and maximum power
— | = |Mon-Sun: all hours|wind, 10 % of generation| delegating DSO’s total energy during the
3 - . - 30 MWh 50%
from photovoltaics Areas medium voltage |representative day local service
2 -
4 0kV network sumrnatuon of 15 MW 70%
maximum power —
total energy during the
5 ‘ total ener. .durln the 30 MWh 100% ‘ A
high voltage representative day - flexible connection
6 Apr-Oct Tygﬁcal sunny dayina Region 2 132kV network summaﬁon of 50 MW 100% agreements
Aprocl region where 95 % of =DS0O 2 and maximum power —
Downward| 203 Mon-Sun: 09:00- . N , .
e A B— generation is from delegating DSQO’s total energy during the
7 18:59 : . - 10 MWh 70%
photovoltaics Areas medium voltage |representative day local service
2 -
8 0kV network sumrnatuon of 20 MW 60% [
maximum power -
9 Any time - Region 2 high voltage 132k no need
= oy ime fiegion £ network — - -
2 hours local duration total energy during the
10 Upward idding 10 MWh -
- war 2030 Oct-March if/where needed B“.jdm zone . medium voltage |representative day - .
Mon-Sun: all hours = Region 1 + Region 20kV network mmation of local service
11 : 2 su ' ation o 5 MW .
maximum power
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Annex 3 - Fine-tuning Process
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Fine-tuning
Process”

Short-term Needs

Ramping Needs

3
©
= T TSO Upward Needs Not used for fine-tuning
s \ J
[a]
%‘ ) 'S ) v ém-
RES ™ Yes Yes \ Y
E [ ¢ TSO Downward Needs J curt.2 >10% — : ——
] . | RES Curtailment = ED RES Curt. . -
= l}ES Intggratlon Needs | | max(Ramp, Short-term ¥) [ Guiding Criteria ]
[e) (ED RES curtailment)
) [ TS0 Unavailability J Yes \
\ J

© 1
" T DSO Upward Needs Not used for fine-tuning RES Integration Needs
< max(RES Curtailment, I (Fine _W"‘t‘ﬁ’, (_'Oﬂs-‘di"'nﬂ_u
=< > TSO Needs', DSO Needs') RES integration targets
o 1 S Yos Yes and available flexibile
E * DSO Downward Needs curt.2 >10% resources)
% J
=
2 Y
8 DSO Unavailability =

* This diagram focuses on the fine-tuning process of system needs. Therefore, the flow of network flexibility needs and

upward system flexibility needs towards the guiding criteria is omitted. N.B.: this diagram serves for illustration purposes only Legend abil ‘

ins simplificati t
s conals st oveept Downward eed Unnaltiiy o
ibility needs computation is optional Flexible Resources
*+* Ramping and short-term needs are also considered individually in the guiding criteria.
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