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The present note aims at describing the evolutions related to connections with flexible
access in the mid/short term and with a focus on the federal grid. These evolutions were
initiated for the following reasons:

e The growing importance of connections with flexible access, in an energy
transition context leading to a massive increase of connection requests for
renewables, storage and electrified processes that often require to be connected
earlier than the grid reinforcements that are necessary to absorb those additional
injections/offtakes.

e The received feedback and concerns from Market Parties, highlighting the fact
that the current way to treat connections with flexible access needs to be clarified.
On the one hand, more transparency is needed on the way the flexible volumes
are estimated and on the way Elia makes use of those connections with flexible
access in operation. On the other hand, there is a need for more guarantees so
that concerned Grid Users can calculate the viability of their business case.

e The willingness from the CREG to amend the Code of Conduct (federal
regulatory framework) and have a dedicated and comprehensive framework for
connections with flexible access.

e The 2024 incentive related to a “Vision and roadmap on flexibility for congestion
management and transparency on flexibility activations for connections with
flexible access” as described and approved in CREG decision project

(B)658E/84.

The present design is based on the existing “Gflex product”, where the flexibility is
activated in Real Time with setpoints based on measurement of critical grid elements.
Three workshops were organized in Q1 2024 in order to support the proposal of this
design and a fourth workshop is planned in June 2024. Based on the present design
and on the feedback from Market Parties to the related public consultation, Elia will:

e Propose a modification of Code of Conduct to the CREG;

e |dentify the other regulated documents (e.g. Connection Contract, Coordination
Rules for Congestion Management...) that should be adapted;

e Propose an implementation plan.

In addition, further discussions related to the development of new products in order to
deal with the evolving context and with needs of specific Grid Users (e.g. “slow” demand
facilities) will take place later in 2024, with the objective to provide a roadmap of
evolutions by the end of the year in a dedicated workshop to be organised in Q4 2024.

This note is structured as follows.

The first Section (introduction) gives more insight on the context of connections with
flexible access, the trigger and scope of the proposed design and the expected further
evolutions.


https://www.creg.be/fr/consultations-publiques/prd658e/84
https://www.creg.be/fr/consultations-publiques/prd658e/84
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Section 2 gives an overview of the existing European, federal and regional regulatory
frameworks related to connections with flexible access as well as the expected
evolutions. This section highlights that there are divergences between the regulatory
frameworks at federal and regional level and that there is a need for harmonization
between the different voltage levels.

Section 3 elaborates on the concept of “temporary period” for Grid Users choosing for a
connection to the grid prior to the realization of the needed grid reinforcements. This
would be possible with a connection with flexible access during a temporary period where
the Grid Users would have to bear the cost (i.e. ho compensation) of the activated
flexibility needed to solve congestions.

Section 4 analyses the current situation of the connection process (connection studies
and capacity reservation process) and proposes improvements in order to streamline
those processes and to avoid “sleeping” reserved capacities. The main proposed
changes consist in applying a serial approach for linked orientation studies (this in order
to avoid situations where the results are obsolete by the time the study reports are sent),
in limiting the (prolongations of reserved capacities, and in introducing a bank depositin
order to avoid “sleeping” reserved capacities.

Section 5 describes the procedures and criteria used when performing connection
studies. This includes, amongst others, the clarification of the reference context (which
existing and future GUs are considered, what are the considered profiles...), which
system states are analyzed and what are the applicable technical criteria, what are the
considered connection solutions and what is the methodology for computing the flexible
volumes.

Section 6 describes the guarantees that need to be provided to Grid User with flexible
access in order to enable them to assess the viability of their business cases. The
proposed guarantees are related to the maximal duration of the temporary period
(covering cases where grid reinforcements are already foreseen or not) and to the use
of flexibility during this temporary period. A binding cap is defined, beyond which potential
flexibility activations are subject to a compensation to the Grid User. The compensation
is defined consistently with the ICAROS framework. Finally, the section includes
considerations on the revaluation of flexible volumes calculated in the grid connection
study.

Section 7 explains how connections with flexible access are considered in the
operational congestion management process. In a nutshell, the connections with flexible
access that have not yet reached their cap are considered first in the merit order (after
internal elia remedial actions) to solve congestion on a limited set of monitored grid
elements. After having reached their cap, the connections with flexible access are
treated the same way as contracts with a firm access in the forecasts and activations
(redispatching) in Day-Ahead and Intraday — but activations in Real Time can still occur
for residual congestions that were not forecasted (and are compensated according to
modalities described in section 6). In a general way, activations of connectionswith
flexible access are always performed in Real Time in order to avoid unnecessary
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activations of flexibility— but Elia intends to inform the concerned market parties if
preventive activations are forecasted in Day-Ahead or in Intraday.

Section 8 describes the data on the flexibility activations of connections with flexible
access that will be reported to the CREG and to the concerned Grid Users, as well the
aggregated data that will be published on Elia’s website.

Section 9 describes a proposed Target Model (i.e. a vision) on how Grid User flexibility
could be used for congestion management purpose in the future. This section describes
the fundamental principles of the proposed Target Model first, and then elaborates on
how long term grid planning and client connection processes would evolve based on this
proposed vision. Finally, this section elaborates on the need to develop new congestion
flexibility products in the future.

Section 10 describes the next steps that will follow the public consultation of the present
design note, being the gap-analysis with the current regulatory framework, the analysis
of the received feedback and the resulting modifications of the proposed design, a
proposal of amendment of the Code of Conduct to the CREG and the organization of
additional workshops.
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CBA : Cost-Benefit-Analysis

CoC : Code of Conduct

CNE : Critical Network Element (Grid User
DA : Day Ahead

DP : Delivery Point

DPsy : Delivery Point Single Unit

DPpc:: Delivery Point Providing Group
EDS : Detailed study

EOS : Orientation study

EMS : Energy Management System

EHV : Extra High Voltage

iICAROS : Integrated Coordination of Assets for Redispatching and Operational
Security

ID : Intraday

MIC : Minor Change

PTDF : Power Transfer Distribution Factor
RA : Remedical Action

RT : Real Time

(Core) ROSC Methodology: Core TSOs’ common methodology for Regional
Operational Security Coordination

SA : Scheduling Agent

e SoC : State of Charge
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The energy transition implies a massive integration of renewable energy sources and
the electrification of (industrial) processes leading to an increase of demand and
increasing needs for flexibility in the system. In this context, Elia must provide a robust
and fit-for-purpose power grid to the Belgian society. To reach this purpose and in order
to meet the Belgian and European objectives of renewables integration, electrification of
demand and market integration, Elia proposes the appropriate grid reinforcement
projects, striving for a techno-economical optimum for society.

During these last years, the energy transition has significantly accelerated, leading to an
increasing number of Grid Users’ connection requests for renewables, storage and
electrification of industrial processes. In case of connection requests in a grid area
without enough hosting capacity®, grid reinforcements? must be realized to enable a
connection with firm access of those Grid Users. Given the significant difference in lead
time® between the development or reinforcement of Grid Infrastructure on one hand and
electrification/renewables projects on the other hand, instead of refusing the connection
requests — and therefore slowing down the energy transition — and if agreed by the Grid
User, Elia can propose a (temporary) connection with flexible access®*to the Grid User
so that he can connect before the realization of the needed grid reinforcement projects.

Besides, the so-called “Gflex” solution® was historically developed in 2010 in order to
manage congestions on the transmission grid (high/medium voltage transformers,
upstream lines) due to local production (onshore wind and solar) at DSO level. Due to
the acceleration of the energy transition, this solution — which was only marginal at first
— is expected to be used more frequently, including for TSO-connected units.
Connections with flexible access can therefore no longer be considered as a marginal

Li.e. in “congested” grid areas
2 Which can be already anticipated and foreseen in the federal development plan, or not identified yet.

3 Typical lead time of an electrification or renewables project varies from 1 to 3 years, while the lead time
of a grid infrastructure project can vary from 5 to 15 years depending on the type of project (substation,
line or cable) and the concerned voltage level

4 For the sake of clarity, losses or reductions of access to the grid remaining from planned maintenance of
the connection equipments is not considered as flexibility. Moreover connection with interruptible access,
i.e. connections contracted by a grid user in the knowledge that the outage of one or several grid equipments
implies a complete loss of access to the grid, are not in the scope of this design note.

5 The Gflex solution is based on real-time surveillance of some critical lines or elements and sends real-
time setpoints with the maximal admissible injection or withdrawal at the level of the connection point to
the concerned Grid Users when a risk of congestion is detected. This solution was historically developed
for Generation (Generation-flexible), but the same concept can be applied to batteries (Bflex) and load
(Lflex).
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solution. In this context, Elia has launched the Grid User Flexibility for Congestion
Management project in 2023, aiming at:

e Defining the vision concerning the consideration of flexibility of Grid Users for
congestion management in Long Term Grid Planning, connection contracting,
operational planning and grid operations processes (the so-called “Target
Model”)

e Developing congestion management products suited for more frequent
congestions and that can be used by demand, storage and generation.

Complementary to those objectives, the CREG has defined® an incentive related to
flexible access to be performed in 2024 and covering the following aspects:

e Ensure transparency related to the activation of connection with flexible access
to solve congestions.

e Develop a vision and methodology to integrate flexibility in the cost-benefits
analysis of the connection options proposed to Grid Users in the context of
orientation and detail studies.

e Develop a vision and a roadmap to integrate Grid User’s flexibility in the long-
term grid planning.

Two public consultations related to connections with flexible access already took place
in 2023:

e During Summer 2023 and upon CREG request, Elia launched a public
consultation of a Design Note describing the criteria used to assess when a
connection with flexible access can be proposed and the current way to use
connections with flexible access, aiming at gathering the main concerns and
comments of stakeholders as regards to the existing “flexible connection
product”.

e In Autumn 2023, the CREG launched a public consultation’ of the Code of
Conduct aiming at adapting the approval process by the CREG for granting
connections with flexible access.

The feedback from Market Parties captured through those public consultations
highlighted that the current way to treat connections with flexible access needs to be
clarified. There is a need for more transparency on the way the flexible volumes are
estimated, on the way Elia makes use of those Gflex units and a need for more
guarantees so that Grid Users can calculate the viability of their business case.

In that perspective, the CREG asked Elia to prepare a proposition of amendment of the
Code of Conduct and submit it to the CREG in September 2024.

6 Decision (B)658E/84 of 12 october 2023

7 https://lwww.creg.be/nl/openbare-raadplegingen/prd2667


https://www.elia.be/en/public-consultation/20230714_public-consultation-on-the-design-note
https://www.elia.be/en/public-consultation/20230714_public-consultation-on-the-design-note
https://www.creg.be/fr/consultations-publiques/prd2667
https://www.creg.be/fr/publications/decision-b658e/84#:~:text=Afin%20de%20limiter%20l%27impact,par%20Elia%2C%20avec%20certaines%20adaptations.
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Elia aims to address these needs and to support the definition of a federal regulatory
framework on connections with flexible access which can be implemented from Grid
Studies to Operations in the short/mid term. While investigating the subject and having
exchanges with market parties, Elia has identified new questions and interlinks with other
topics (such technological particularities, needs to develop potentially different products,
European evolutions such as ROSC, etc.) that are leading us to work in different steps.
Defining a regulatory framework addressing all those questions and interlinks at once
would indeed imply a very long leadtime before the first benefits would be made available
given that new products would need to be developed.

In a first step, Elia will therefore focus on the clarifications and guarantees that can be
given to flexible contracts for Grid Users according to the existing “Gflex® product” — open
to all technologies (production, storage and demand) which have the capability to react
to real-time activations of flexibility for congestion management purpose —and according
to the existing operational context. This approach is meant to cover a significant part of
the identified Grid User needs and concerns and enable an implementation from grid
studies to operations in the short/mid term, so that contractual conditions (including the
guarantees given to Grid Users) and operational rules of activations applicable to
connections with a flexible access are clear and transparent.

In a next step, Elia will develop a global vision aiming at integrating existing and new
products taking into account European, federal and regional framework evolution.
Section 9 already lays some elements of this Target Model. It is to be noted that this
parallel trajectory will already be initiated this year.

The present design note, which is part of the incentive related to flexible access and
which will lead to an amendment of the regulatory framework in 2024-2025, is therefore
written in that perspective. Most of the content has been discussed in workshops with
Market Parties in Q1 2024. In parallel to those workshops, the CREG has published a
vision note on flexible access. This vision note is intented as an input for the discussion
and can evolve as a result of discussions with the Market Parties and with Elia. Elia
carefully assessed the CREG vision note; on those areas where this design note differs
from the one from CREG, Elia also included the underlying rationale.

Following the public consultation of the present design note, Elia will prepare a proposal
of modification of the Code of Conduct and submit it to the CREG in September 2024.
In parallel, Elia will identify the other regulated documents (e.g. Connection Contract,
Coordination Rules for Congestion Management...) that should also be adaptedand
propose an implementation plan.

In a later stage in 2024 Elia will gather additional needs for evolutions (for example
specific needs for "slow" demand facilities, contextual european and regional evolutions

8 During the present note, we will systematically use “Gflex” to refer to “activation of flexibility of Grid
User with a connection with flexible access by using RT setpoints”

10
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that might impact operational processes...). These needs will be presented and
discussed during workshops with stakeholders, and Elia will then propose a roadmap for
all those identified necessary evolutions.

The present design note describes Elia’s vision for all Grid Users connected on Elia’s
grid and will be applied for connections with flexible access at the federal grid in a first
stage. As regards to the regional grids, Elia will comply with the particularities of the
existing regional frameworks and will pursue discussions in order to harmonize the
frameworks as much as possible.

When building the proposals in the present document, it is important to ensure
consistency between the different processes. This is necessary to ensure a global
consistency between the methodology to calculate the required flexibility in the grid
connection study, the operational processes that activate the flexibility and the
methodology to determine the activated flexibility for the purposes of reporting, of how
the activated volumes are counted and of what happens if/when the volumes activated
reach or exceed the required volumes estimated in the studies.

The design note is structured as follows:

e Section 2 gives an overview of the existing federal, regional and European
regulatory framework related to connections with flexible access as well as their
expected evolutions.

e Section 3 defines and justify the temporary period concept.

e Section 4 proposes some clarifications and adaptions related to the connections
processes’.

e Section 5 describes the procedures and criteria for client-connection studies.

e Section 6 describes a proposal of guarantees to be provided to Grid Users with
flexible access.

e Section 7 provides a description of operational principles related to connection
with flexible access.

e Section 8 describes the data on the activations of connections with flexible
access that will be reported and published.

e Section 9 describes the “Target Model” (i.e. Elia’s vision on how connections
with flexible could evolve in the long term for congestion management purpose)

e Finally, section 10 describes the next steps that will follow the public
consultation of the present design note.

9 Orientation and Detail Studies process and reservation/allocation of capacities. These aspects are not
foreseen in the scope of the incentive on flexible access. However, given the strong synergy and link
with flexible access, Elia proposes to include these processes in the scope of the present design note
and in the proposition of Code of Conduct that will follow.

11
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At European level, the principles for access limitation of new connections are established
in article 42.2 of Directive (EU) 2019/944.

2.The transmission system operator shall not be entitled to refuse the connection of a new
generating installation or energy storage facility on the grounds of possible future limitations to
available network capacities, such as congestion in distant parts of the transmission system. The
transmission system operator shall supply necessary information.

The first subparagraph shall be without prejudice to the possibility for transmission system
operators to limit the guaranteed connection capacity or to offer connections subject to operational
limitations, in order to ensure economic efficiency regarding new generating installations or energy
storage facilities, provided that such limitations have been approved by the regulatory authority.
The regulatory authority shall ensure that any limitations in guaranteed connection capacity or
operational limitations are introduced on the basis of transparent and non-discriminatory
procedures and do not create undue barriers to market entry. Where the generating installation or
energy storage facility bears the costs related to ensuring unlimited connection, no limitation shall

apply.
From this the TSO can conclude connection contracts with flexible access in the following
conditions:

e For generation and storage faciltities,
e In case of congestions that would lead to a refusal of the connection,
e Upon approval of the regulatory authority.

Furthermore, article 42.1 states that:

The transmission system operator shall establish and publish transparent and efficient procedures
for non-discriminatory connection of new generating installations and energy storage facilities to
the transmission system. Those procedures shall be subject to approval by the regulatory
authorities.

From this, the TSO should establish and publish these procedures for connection,
including connections with flexible access.

Next to this, article 13.7 of Regulation (EU) 2019/943 states that:

Where non-market based redispatching is used, it shall be subject to financial compensation by the
system operator requesting the redispatching to the operator of the redispatched generation,
energy storage or demand response facility except in the case of producers that have accepted a
connection agreement under wich there is no guarantee of firm delivery of energy. [...]

This implies that a financial compensation is not compulsory as long as the Grid User
has accepted a connection contract where firm access is not guaranteed. Nonetheless,
one can conclude that this does not prevent the TSO to foresee compensation beyond
a contractually defined flexibility threshold.

12
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The above-mentioned framework has been adapted with the recently adopted Electricity
Market Design Reform?® that explicitely includes the concept of flexible connection
agreements as opposed to firm connection agreements. The adopted Electricity
Directive ! coming from this reform should enter into force soon and should be
transposed in national law within the 6 months of its entry into force. According to the
Directive, these flexible connection contracts should:

e Be allowed for all Grid Users who request a connection in an area where there is
limited or no network capacity available;

e Not delay network reinforcements;

e Be converted to firm connection agreements when the network is developed
while they can be considered as a permanent solution if network development is
not considered as an efficient solution.

Besides, these contracts should include at least:

e The firm and flexible capacities with time differentiation throughout the year;
e The applicable network charges for these firm and flexible capacities;
e The duration of the flexible connection.

These evolutions further develop the EU legal framework for connections with flexible
access. The framework proposed in this document has been developed according to the
above-mentioned principles and evolutions.

The federal regulatory framework for connections with flexible access is described in the
Code of Conduct!?. Article 61 of the Code of Conduct describes the procedure to be
followed when the transmission system operator proposes a connection with flexible
access during an orientation study or a detailed study. This procedure can be
summarized as follows:

Access refusal (art. 15, 81 of the | Access can only be refusedincase of lack
Electricity law) of capacity.

10 Electricity market reform: Council signs off on updated rules - Consilium (europa.eu)

11 Directive of the European Parliament and of the Council amending Directives (EU) 2018/2001 and (EU)
2019/944 as  regards improving the  Union’s electricity = market design  (
https://data.consilium.europa.eu/doc/document/PE-2-2024-INIT/en/pdf )

12 Code of Conduct of 20 October 2022 establishing the conditions for connection and access to the
transmission system and the methods for calculating or determining the conditions for the provision of
ancillary services and access to cross-border infrastructure, including the procedures for capacity
allocation and congestion management.

13
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Orientation and detailed studies (art. 22
84 and art. 46 882 and 3 of the Code of
Conduct)

Possibility of proposing a connection with
flexible access during the orientation
and/or detail study for generation units,
energy storage units and consumption
facilities, if the necessary capacity is not
available (permanent access refusal)

Procedure (art. 61 81 of the Code of
Conduct)

Elia draws up a technical report to send to
the applicant and the CREG, for approval,
to justify its choice on the basis of
objective and well-founded criteria. A
copy is sent to the DG Energy of the FPS
Economy.

Technical report (art. 61 83 of the Code of
Conduct)

The technical report specifies the planned
timing of any reinforcements, the
permanent and flexible power, and an
estimate of the average and total duration
of flexibility per year.

Activation of flexibility (art. 61 84 of the
Code of Conduct)

The flexibility is activated in the event the
following cumulative conditions are met:
congestion and when network security
and reliability are threatened.

Limitation in time (art. 61 882 and 3 of the
Code of Conduct)

The flexible access is limited in time until
the necessary reinforcement of the
network is carried out.

- If the reinforcement does not take place
when planned, Elia asks the CREG for an
extension of the flexible access.

- If the development plan does not provide
for the necessary reinforcement of the
network, there is no time limit.

Capacity reservation (art. 33, 34 and 57 of
the Code of Conduct) and standard
connection contract (art. 60 81, 11e and
82, 9e of the Code of Conduct)

When the study is ordered (consumption
facility)/sent (other installations) the
capacity is reserved and when the
connection contract is signed the capacity
is allocated, taking into account the
flexible nature of the access.

The connection contract type contains the
terms and conditions for flexible access,
as well as the terms and conditions for
active power control.

14
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The current Code of Conduct does not further specify how objective and well-founded
criteria as mentioned in article 61 81 should be defined and according to which process
they should be evaluated. In such context Elia currently proceeds according to the
methodology it has developed based on own experience and described in the document
that was publicly consulted in the summer of 2023 as described in section 1.

Based on article 42 of Directive (EU) 2019/944, the CREG® requests Elia to establish
these procedures and criteria. These should in fine be included in the Code of Conduct
upon proposal of Elia and after decision of the CREG. Next to these procedures and
criteria, the CREG asks Elia to develop a general framework for connections with flexible
access!. The latter should indeed not only include the procedures and criteria for flexible
connection studies but also operational and contractual modalities to have a fully-fledged
framework for the implementation of connections with flexible access. The questions that
the CREG asks Elia to tackle in its proposal of regulatory framework are further clarified
in section 1 of CREG’s Note (Z) 2779 of 28 March 2024 (own translation):

The following questions should be answered.

1. On what grounds may the TSO refuse a connection with firm access? Should a
refusal of connection with firm access always be accompanied by an allocation of
flexible access?

In case of flexible access:

2. How does the TSO determine the share of the requested connection capacity that
can be connected with either firm access or flexible access? How does this share
evolve over time?

3. What methodology does the TSO use to estimate congestion risks?
3.1. What is the reference grid?

3.2. What are the input data and assumptions regarding generation, consumption
and storage capacities connected to the grid?

4. How does the TSO translate congestion risks into a risk of activation of the relevant
requested connection capacity in the study phase? What parameters should be
expressed to understand this risk for the evaluation of the business case of the
(candidate) Grid User?

5. What information must the TSO provide to CREG and to the (candidate) Grid User
requesting an orientation study or submitting a connection request, for evaluation of
the report and of the business case?

13 Note (Z) 2717 of 14 december 2023, Chapter 5

14 Ibidem.

15
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6. What data from the detail study on the requested connection capacity will be
contractually defined (e.g., in the connection contract)? In other words, which
parameters from the detail study should be made binding? What are the implications
if in reality these parameters should deviate from the contractual values?

7. What future evolutions could lead to a revaluation and, if necessary, revision of
connection with flexible access?

8. How is flexible access used in the operational time window?

8.1. What is the risk of effective activation? When may the TSO request the activation
of the flexible connection? When does the TSO identify the need for activation
of flexible connection? How does the activation of flexible connection compare
to other congestion management remedial actions?

8.2. Will the activation of flexible connection be reimbursed?

8.3. Does the TSO correct the perimeter of the BRP when the flexible connection is
activated?

9. What is the impact of flexible access on the ability of the connection capacity to
participate in the provision of ancillary services? How will this impact be mitigated?

10. What information should the transmission system operator make publicly available
to support (prospective) Grid Users in considering connection projects?

11. Where appropriate, additional questions arise as to whether technology neutrality
applies, or whether there is justification for different sets of criteria and procedures
for consumption facilities, power generation units, or energy storage facilities (or
some other categorization).

The objective of this design note is to provide answers to these questions. Questions 1,
10 and 11 will be discussed in section 9, questions 2-5 will be clarified in section 5,
guestions 6-7-9 will be clarified in section 6 and finally question 8 will be further
developed in section 7.

Next to these aspects, there is also a strong relationship between the proposal of a
flexible connection by Elia and the usual connection process described in the Code of
Conduct®. More specifically, the capacity reservation and allocation process directly
impact the hypotheses of the reference grid mentioned above in question 3.1. This in
turn influences the potential congestions identified in the studies and therefore the
estimated flexibility percentages. Given this, Elia also proposes evolutions to the current
connection process in section 4 of this design note. The objective is twofold: address the
needs of the connection requestors by streamlining current procedure and ensure that
reserved/allocated capacities correspond to sufficiently concrete projects.

15 Chapter 2.1.1 for orientation studies and Chapter 2.1.2 for connection requests

16
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2.3.1 Wallonia

The Walloon region has a framework for connections with flexible access applicable to
both DSOs and the local transmission network since 2016. The principles from the
Electricity decree are implemented through the dedicated “Arrété de Gouvernement
Wallon”!6. The latter is subject to an ongoing revision’ in order to implement the new
principles introduced by the modification of the Electricity decree in 2022. The existing
and future principles are described in the overview table below.

2.3.2 Flanders

In Flanders there is no framework for connections with flexible access at the moment.
Congestions must be solved by market flexibility or can be solved, under specific
conditions, by the technical flexibility regime as foreseen by the Flemish Electricity
decree'®. The latter foresees the possibility for the system operator to impose flexibility
activations to Grid Users in specific conditions against (possible) cost-based
compensation. The VREG is currently considering implementing a framework for
connections with flexible access via its proposal for a technical regulation for the local
transmission network®®. The characteristics of this framework are described in the
overview table below.

2.3.3 Brussels

In Brussels, there is no framework for connections with flexible access. So far Elia has
not faced the need for such regime in Brussels but would recommend implementing it in
order to anticipate on eventual needs to come.

16 Arrété du Gouvernement wallon du 10 novembre 2016 relatif & I'analyse colt-bénéfice et aux modalités
de calcul et de mise en ceuvre de la compensation financiére.

17 Proposition d'arrété du Gouvernement wallon relatif & la gestion des congestions issues des unités de
production et de stockage d'électricité raccordées sur le réseau moyenne et haute tension | CWAPE

18 Article 4.1.17/5 from Decreet van 8 mei 2009 houdende algemene bepalingen betreffende het
energiebeleid (Energiedecreet)

19 https://www.vreg.be/sites/default/files/document/bijlage 1 trpv 2024.pdf
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2.4 Overview

The following table aims at giving a non-exhaustive overview of the characteristics of the
current and anticipated regimes on connections with flexible access in Belgium. It shows
the variety of regimes, each with a different level of maturity and its own specificities.

Principle

Federal (current regime)

Wallonia

(current regime)

Flanders (TRPVN
proposal®)

Scope

Alternative to flex
access ?

Justification for
flexible access

Assessment of
flexibility level

Decision of
regulator

Network
reinforcement vs.
flexibility

Temporary period
for flex access

Financial
compensation

Injection and offtake of
consumption,
production and storage
facilities at transport
level.

No

Permanent access
refusal because of
congestions.

Not defined

Yes, based on a technical
report.

Based on network
reinforcements already
foreseen in
development plan.
Until the realization of
the network
reinforcement or
illimited if no
reinforcement is
foreseen.

No

(future regime)

Injection of production
facilities and storage
facilities at local transport
network and DSO network
levels.

No

Permanent access refusal
because of congestions.

Permanent vs flexible
capacity

Flexible energy volume at
unit level

Yes, based on a specific
report + CBA.

The CBA will only be
performed if flexibility
volume is >15% or in N-
situations.

CBA by CWaPE to
determine if a network
reinforcement is justified.

5 years after contract

signature (after realization

order by the client) if
decision from CWaPE that

a network reinforcement is

justified.

Cost-based.
Only for green production
facilities and only for

Injection of green
production facilities
at local transport
network level.

Yes, refusal is
possible under the
same conditions.
Permanent access
refusal because of
congestions + flex
volume > 5%
Flexible energy
volume of all units
connected to same
network element
No =>» Notification.

Not defined

No

Below the 5% flex
volume :
“technische
flexibiliteit” regime

20 Ontwerp van Technsich Reglement Plaatselijk Vervoernet van Elektriciteit, 23/02/2024
https://www.vreg.be/sites/default/files/document/bijlage 1 _trpv_2024.pdf
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Order of activation

Not defined

activations in the
permanent capacity.

Compensation between
the flex volume estimated
by the system operator
and 5% of the flex volume,

between 5% and 15% of
the flex volume and above
the flex volume estimated
by the system operator (if
the latter is >15%).

Local constraints:
Technology based
(1°Storage, 2° grey, 3°
green production) + LIFO.
Upstream constraints:
PTDF + technology based
(1°Storage, 2° grey, 3°
green production) + LIFO.

elia

Elia Group

with cost-based
compensation.

Above the 5% flex
volume : flex access
regime without
compensation

Not defined

Table 1 : Overview of the characteritsics of the current and anticipated regimes related to
connections with flexible access in Belgium

2.5.1 Harmonization

The overview table in previous section shows the need for harmonization between the
different voltage and competence levels regarding the connections with flexible access

regime.

This is further illustrated in Figure 1 below, showing the compensation regimes
applicable or foreseen in Wallonia, Flanders and at federal level (the proposal at federal
level will be explained further in the present document).
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Case where the calculated flexibility is = 15% of expected production

No financial

Financial compensation
compensation

Proposition d’arrété du

ouvernement wallon
Applicable to green production  Contractual cap 5%

and green storage facilities (f()r Case where the calculated flexibility (EMOD) is = 15% of expected production
injection) only 9= Financial compensation LD TIE Financial compensation
compensation compensation

5% 15% EMOD - 15%

Future TRPV
Applicable to green Financial compensation No financial compensation
production facilities anly
5% (This 5% is not the flexibility of the specific Grid User, but the production of the total area)

Elia’s proposal No financial

Applicable to all GUs compensation AREIC AR (S0 L

Contractual cap

Figure 1 : illustration of fragmented regulatory requirements

Those differences in regimes lead to several sub-optimal or conflicting situations.
Therefore, applicable access conditions would be more complex for Grid Users. These
would also have incentives to connect to specific voltage levels and/or in specific regions
in order to benefit from the most favorable access conditions. Next to this, these
differences will increase the time-to-market of designed solutions, delaying benefits for
the Grid Users and generating additional costs for society.

2.5.2 To whom will the new framework apply?

When implementing the new framework, the question arises whether it will apply
retroactively to Grid Users who have already received their EDS / signhed their connection
contract.

This question is under analysis and will be discussed with stakeholders in detail during
the 4" workshop on the 14™ of June 2024. Elia will take into account stakeholder’s
feedback on the public consultation of the present document on what will be presented
during the workshop.

Important to note: retroactivity means that the rules apply on existing contracts, not that
the use of flexibility and possible remuneration will be corrected for the period preceding
the entry into force of the new GUFlex contractual modalities
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The difference in time required to develop new grid infrastructure or to develop new
generation, storage and demand electrification projects constitutes an important
challenge for system development:

e For electrification of demand, storage or renewables generation projects, the total
lead time ranges from 1 to 3 years
e For building new Grid Infrastructure, the lead time depends on the type of project
and on the concerned voltage level:
o Substation projects: typically, 5 years
o Cable projects: typically, 5 years
o Overhead line projects: typically, 5 to 10 years for regional grid and
typically, 10 to 15 years for 150, 220 or 400kV line

These challenges are overcome with several actions:

e As it will be more detailed in section 9.4, grid development plans are designed to
enable connection of future generation, storage and load capacities that are
expected to be part of future scenarios for the power system. Connection
requests of projects aligned with the future plans (in timing and localisation)
should therefore be realized without delays associated to the expansion of the
transmission grid. The hosting capacity maps published by Elia allow to provide
transparency on connection possibilities provided by the grid development plans
to new generation, storage and demand electrification projects.

e Incase local hosting capacity is not sufficient (because a firm connection capacity
would require the realization of a grid reinforcement project which was not
identified or not planned in this timing), the promoter of the new generation,
storage and demand electrification projects has several options:

o Anticipate its connection request, in order for development plans to be
adapted to be able to host the connection request at the request
connection date.

o To the extend possible, connect to a (more) appropriate substation or at
a later timing (after realization of the needed grid reinforcement) where or
when grid connection capacities are available.

o Accept a connection with flexible access as an alternative compared to a
later firm connection after realization of the needed grid reinforcements.

Therefore, in case the connection request requires a (planned or not identified nor
planned) grid reinforcement project and if agreed by the Grid User, Elia can propose a
connection before the realization of the grid infrastructure identified in the context of the
development plans. In those conditions, flexibility will be applied to solve the congestion
associated to the operation of a power system with this hew capacity but without the
needed grid reinforcements during a temporary period. As it is the Grid User’s choice to
connect earlier, those inherent flexibility costs shall not be socialized but shall be borne
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by the Grid User until the end of the so-called temporary period, which is linked to the
needed time to realize (or identify then realize) the necessary grid reinforcements
projects (the definition of the temporary will be more detailed in section 6.3).

This last option enables to quickly connect new Grid Users without additional costs borne
by society. The absence of remuneration aims at incentivizing Grid Users to ask for a
connection in a timely way, at the appropriate location and to contribute to the definition
of (local and global) scenarios of the future power system energy mix.

Note that, if the choice would have been made that the congestion during the temporary
period would be managed by redispatching, the cost of these actions would impact the
grid tariffs and would therefore be socialized. Additionally, Elia would need to secure the
local availability of these means which is not always possible if congestions are created
by demand users for example. All Grid Users would then be impacted by the earlier
connection of this new Grid Users and there would be no incentive for this new Grid User
to anticipate its connection request or connect to a (more) appropriate substation. These
are the reasons why this solution is not retained.

Therefore, it is proposed, when a Grid User makes the choice to connect earlier, to keep
the current approach where inherent flexibility costs are borne by the Grid User until the
end of the temporary period.

Nevertheless, it is proposed to reduce the risks for those new Grid Users by providing
guarantees so thateach Grid User can assess the viability of his business case, as it will
be further detailed in Section 6.
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The adaptation of the connection process is not foreseen in the scope of the incentive
on flexible access. However, given the strong synergy and link with flexible access, Elia
proposes to include clarifications on the connection process in the scope of the present
design note and in the proposition of Code of Conduct that will follow.

Due to major changes in the context (a.o0. a lot more connection requests, a lot of new
(candidate) Grid Users, large reservations of capacity for projects,...) the current way of
working is no longer fit for purpose. This section describes the proposed changes in the
framework of the connection process. Some clarifications are given on the current
situation in order to better understand the proposed changes.Connection request

An application form has to be filled out by the (candidate) Grid User on the website of
Elia to launch a connection requestThe request can be made to perform an orientation
study (or “EOS”) or a detailed study (or “EDS”)?1. Information is asked about the company
of the requestor, while for existing Grid Users this information is already known by Elia.
A change in an existing connection can only be requested by the Grid User itself. For a
new Grid User, it is not always clear which type of study to request.

(Candidate) Grid Users often have questions before launching a connection request.
This can include questions on the connection process, on the request form or on the
network situation. Existing Grid Users can contact their key account manager with their
guestions.

Elia observes that there is a lot of value in aligning with the (candidate) Grid User even
before a connection request is launched and proposes to make this step more
transparent on its website. It should be clear how to ask for an exchange and on which
topics. As such a meeting can be set up by the customers department with the right
experts around the table. This exchange will be free of charge and has the purpose to
clarify all questions concerning a new connection or changes in an existing connection.

The hosting capacity map that is published on the website of Elia gives the (candidate)
Grid User some first information on the available capacity in a region. Elia is of the
opinion that a first mutual understanding of the project and connection constraints allows
to provide better guidance and information to (candidate) Grid Users.

In order to avoid filling data in an application form that is already known by Elia, Elia is
developing the possibility for existing Grid Users to ask a connection request through its
client portal (hamely the EPIC platform). As such the application form can be simplied.

21 See following sections for an explanation of purpose of an EOS and an EDS and their main differences.
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Elia is willing to guide (candidate) Grid Users on which study is needed based on some
criteria. This will be further elaborated in the next sections.

An orientation study is a preliminary study, before the detailed study, that assesses,
through network calculations (see section 5for the applied methodology), the possibility
to connect a new asset to the grid, and that sets out the technical connection options
with a high-level estimation of costs and planning. Often multiple options are suggested
to connect a new asset to the Elia network. Each technical connection option can be
granted with a permanent or flexible access to the grid, in which case a technical report
has to be sent to the regulator (see section 2.2) before sending the study report to the
(candidate) Grid User. 5

The different steps in an orientation study are visualized in the graph below. The blue
part covers the process as described in the Code of Conduct and the orange part covers
some additional steps in the internal Elia process.

cuU: Elia: Gu: Elia:

request send send send
EOS EOS signed EOS
offer offer=

Prepare study offer * Signature Prepare study report

* Additional exchange might be needed | Grid study Draft report Signature

** Request complete = order
EOS
report

Figure 2 : Different steps of an orientation study

Internal
validati

Send

Fix technic

hypoth
esis

The timing for an orientation study is fixed and is defined in the Code of Conduct.
However, this timing of 40 working days (hereafter “WD”) dates from a time where a
limited number of studies was requested. Due to the large increase in study requests
(multiplication by a factor 5 over the last 4 years), the increased complexity of the studies
as well as of the reference context, some changes and improvements are proposed in
the processes and some additional resources are foreseen to conduct the studies.
Despite these changes, it is still expected to lead to some situations where the timing of
40WD cannot be respected, requiring the Code of Conduct to be adapted accordingly in
line with today’s context. The proposal would be to keep in the Code of Conduct a
requirement to deliver as soon as possible, complemented with a indicative target for the
maximum number of WD. This target should be met for most of the studies, provided
that the request is complete, there is no need for additional information, and there is no
flexible connection proposal.
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The timing for an orientation study is fixed for the moment and therefore multiple studies
are often running at the same time in parallel. In case of studies that are linked (which
means that the studies are impacting the same congestion), this may lead to results that
are obsolete by the time of sending the study report. This is visulalized in the graph
below.

£l O Cm Fix hypothesis
m m_
m
T —TT—

Figure 3 : Linked studies

After the study request is complete, the network calculations start by fixing the
hypothesis. This includes identifying which other studies should be taken into account.
Since only detailed studies lead to a reservation of capacity, other orientation studies are
not taken into account in the hypothesis. In case a detailed study is requested after fixing
the hypothesis (Study EDS 1 is requested after fixing the hypothesis for Study EOS 2
and 3), this is impacting the study results (Study EOS 2 and 3 are obsolete by the time
of sending the study results). Due to the fixed timing and multiple studies running in
parallel, the hypothesis are not updated.

Remark: it is important to mention that this will not be the case for all studies. In the case
of sufficient potential and infrastructure to connect, studies will not impact one another.

In order to guarantee that the results are valid at the time of sending of the study report,
the proposal is to apply a serial approach for linked studies. This is visualized in the
graph below.
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m m See next section for

explanation on EOS(*)

Figure 4 : Proposed serial approach for linked studies

In case of multiple linked EOS requests, the studies will be conducted one by one,
respecting the order of the requests. The advantage is that there is a guarantee that the
results are valid at the time of sending the study report. In case a detailed study is
requested, only one study is impacted for which the hypothesis can be updated before
delivering the study report. Another advantage is that this approach respects the order
of requests including some decision time to move to a detailed study. The proposed
process also provides some transparency on other ongoing requests, without sharing
confidential data of other Grid Users. In this case the (candidate) Grid User can better
assess the guarantee of the study results. A consequence of this approach is that in
case of linked studies the defined timing will be depending on the number of linked
studies. However, the timing can be made more transparent by communicating the
number of linked studies and follow up on the EPIC platform (Elia is already developing
this feature on the EPIC platform). In case of an unforeseen peak in the number of study
requests, the serial approach will also help to flatten the number of simultaneous studies,
without being discriminatory.

After the internal validation process, a study report has to be drafted and in case of a
flexible connection proposal a technical report has to be sent to the regulator. The
proposal would be to share already at this stage the results of the study with the
(candidate) Grid User. This will be in slide format, without an official correspondence.
The (candidate) Grid User could decide based on the results to stop the study (in this
case 50% of the study is paid). In case of a flexible connection, this should be done
before the end of a possible escalation request?. In case of a connection with firm
access this should be done within 10WD. The (candidate) Grid User can also decide to

22 The “escalation” should be understood at light of the newly introduced §6 of article 61 in the CREG’s
proposal to review the Code of Conduct (Public consultation document : (PRD)2667 available at
PRD2667FR.pdf (creg.be).). The proposal from CREG consists in the possibility for the (candidate)
Grid User to introduce an appeal to the CREG on the technical report.
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move to the detailed study based on the results, in this case the study report will be
finalized (in case of flexible connection after the 20WD escalation period and in case of
a connection with firm access after 10WD).

For the moment, Grid Users need to reach out to their key account manager in order to
informally receive information about the status and delivery times for their studies. The
proposal is to work on more transparency through the EPIC platform. The process should
also be more streamlined with closer follow up.

For the moment, the CoC does not state clearly on whether an orientation study is
needed or not, what can sometimes lead to confusion for the requestor. For the sake of
clarity, the proposal is to make an orientation study obligatory, except for specific cases
where a fast track is possible.

The proposed future decision flow is visualized in the graph below. The definition of
potential can be found in section .

‘ Madification of o n option ‘

[ = ] [ ] [ Ees | [ eos |

ru

EOQ5{"}: In cse the requested relevant capadty s notpart of the potential, an EQS has 1o be performed. When
passible, the requestor may askto integrate the grid study normally performed in the sope of the EOS within
the ED5 or the MIC, with the associated specdific cost of the EO5to be added on top of the EDS price. When doing
so, the requestor assumes the fact that the condition of access to the grid that willresult from the grid study
may not suit him andfor may impact the viability of its project.

Figure 5 : Proposed future decision flow to evaluate the need of an EOS

The application form to request an orientation study sets out the rules on what can be
asked in an orientation study (one location, the technology, the capacity, ...). However,
a limited number of sensitivities (f.e. multiple capacity levels, other profile, ...) can be
studied on request of the (candidate) Grid User and after consultation with Elia.
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A detailed study is an in-depth study that sets out the technical solution and associated
cost and timing. In case in the orientation study multiple options are elaborated, the
detailed study elaborates on one solution for the connection. This is why, in the
application form, some additional technical specifications are required to conduct the
study. The project of the (candidate) Grid User should already be concrete and should
not just revolve around reservation of relevant capacity on the grid. The main focus of a
detailed study is about the infrastructure needed to realize the connection of the
(candidate) Grid User.

The different steps in a detailed study are visualized in the graph below. The blue part
covers the process as described in the Code of Conduct and the orange part covers
some additional Elia steps. As from the detailed study the capacity is reserved (with a
difference in timing for load and production/storage units).

cu: Elia: GU: Elia:

N send send ’
reduest EDS signed Tnd
offer offer™

Prepare study offer * Signature Prepare study report Technical solution valid Prolong technical solution

Infra study Draft report | Signature | Realization offer Signature contract

i':d Elia:
Es ReA signea
report
P offer & contract
contract

Figure 6 : Different steps of a detailed study

* Additional exchange might be needed
** Request complete = order

Grid Internal
solutio validati
n on
valid? results

Since a detailed study is an in-depth study focusing on one solution, all technical
specifications should be set from the start, covering the exact location of the connection,
the requested capacity, the single-line-diagram and who will install the other connection
installation. The detailed study will be used in a later step to refer to in the realization
phase (reserved capacity, location of the connection, costs, materials to be ordered...),
which leaves no room for multiple options. In case of a scope change (technical or
responsibility) during the study, it should be decided whether this is possible or whether
a new study should be launched. This will be depending on the stage of the study and
the requested change.

In case the detailed study is requested after the orientation study without any changes
in the hypothesis, no new grid calculations are needed during the detailed study. The
more time after the orientation study, the higher the probability that there are some
changes in the hypothesis. In this case an update of the orientation study should be
performed. In case of a flexible connection, a new technical report should be sent to the
regulator.
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For the moment, the detailed study consists in elaborating on technical details that are
often not needed at this stage of the study for the (candidate) Grid User or not yet known
by the (candidate) Grid User at this stage of the study. Elia proposes to shift some
content from the detailed study to the realization phase, while keeping all the necessary
content in the detailed study in order to make a decision to go to the realization. This will
help respecting the defined timings from the Code of Conduct.

The timing for a detailed study is fixed and is defined in the Code of Conduct. However,
this timing of 60WD dates from a time where a limited number of studies was requested.
Due to the large increase in study requests some changes and improvements are
proposed in the processes and some additional resources are foreseen to conduct the
studies. Despite these changes, it is still expected to lead to some situations where the
60WD are unrealistic and the Code of Conduct should be adapted accordingly.

The proposal would be to keep in the Code of Conduct a requirement to deliver as soon
as possible, complemented with an indicative target for the maximum number of WD.
This target should be met for most of the studies, provided that the request is complete,
there is no need for additional information, and there is no flexible connection proposal.

The reservation and allocation of capacity is visualized in the graph below. The rules for
capacity reservation are set in the Code of Conduct and are covering the period between
the ordering of the detailed study and the signing of the connection contract (or appendix
8 for existing connection contract). Once the capacity is allocated, which means once
the connection contract (or appendix 8 for existing connection contract) is signed, the
rules defined in the connection contract are applicable.

GuU:
Elia: technic
send al
EDS approv
al

GuU: ** Request complete = order
send

signed

offer=

Prepare study report Technical solution valid Prolong technical solution

Realization offer Signature contract

Connection contract:
1: appendix 8
2: appendix 1

Elia:

send Elia:

REA send
offer & signed
contract contract

Capacity reservation: load |

Capacity allocation

| Capacity reservation: production & storage |

Figure 7 : Reservation and allocation of capacity
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It is important to avoid sleeping capacity that may impact other (candidate) Grid Users
or may trigger network reinforcements. Elia strictly applies the rules for capacity
reservation and allocation and proposes to make the rules more straightforward.

For the moment, in case of a capacity reservation the technical solution is valid for
120WD, with a possibility to prolong with 60WD on request of the (candidate) Grid User
(without the possibility of refusal by Elia). After this period there is a possibility to prolong
as long as the connection conditions (e.g. a new linked detailed study having an impact
on the available capacity) do not change. The proposal would be to limit the prolongation
of the reservation to 1 period of 120WD without the possibility of refusal by Elia.

At the latest 70WD after the prolongation of the technical solution the Grid User should
give its technical approval, in order to leave 20WD for Elia to prepare the connection
contract and offer, and 30WD for the Grid User to sign the offer and contract. Once the
capacity is allocated the rules set out in the connection contract apply. In case the
application of the rules by Elia is disputed (which may lead to a situation where the
capacity is no longer allocated), an appeal can be filed to the CREG.

For the moment there is no payment for the reservation or allocation of the relevant
capacity®® before the related access point comes effectively in service and the allocated
capacity is invoiced based on the tariff for Power Put At Disposal (PPAD). This makes
that large capacities can be allocated for a potentially unlimited periodhaving a large
impact on network development and other studies without any consequence fif,
ultimately, the project is not realized by the (candidate) Grid User.Elia propose to request
a bank deposit that has to be paid by the (candidate) Grid User as from the ordering of
the realization. In this case, when the connection is ordered, a connection contract is
signed, the appendix 82* of this contract is filled-out and signed with mention of the
relevant requested capacity that is allocated. The expected realization date of the project
(which should be defined by the (candidate) Grid User) is also considered to define the
bank deposit to be paid for the relevant requested capacity. The graph below gives some
clarity on the application of the bank deposit.

23 Relevant Connection Capacity: The maximum Apparent Power for Injection and/or Offtake, expressed
in megavolt ampere (MVA), directly linked to a specific Connection Request.

24 Appendix 8: Execution modalities and periods with regard to the realization of a new Connection or a
substantial modification of an existing Connection, or the Commissioning of a Generation Unit
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Figure 8 : Application of the bank deposit

The proposal for the bank deposit is to reflect the number of years during which there is
no payment for the relevant capacity, the number of MVAs of the relevant capacity and
the tariffs applied for the power put at disposal:

Amount of the deposit = Number of years x MVA x yearly tariff PPAD

Thisdeposit could also be applied for storage facilities and power generation modules
with an amount calculated based on the PPAD tariff that applies for offtake. In case there
is a relevant capacity for injection and offtake, a bank deposit is requested for the
reservation of the relevant capacity in both directions.

The purpose of the bank deposit is to provide an incentive for (candidate) Grid Users not
to block capacity unless they intent to use it. Therefore, Elia asks to pay a bank deposit
for the relevant capacity (based on the PPAD tariff) as of the moment the capacity is
allocated and till the effective connection of the (candidate) grid user or the moment the
relevant requested capacity is put at disposal by Elia on the grid in case the connection
of the (candidate) grid user is delayed. If the connection commissioning happens as
planned the Grid User is reimbursed for the amounts blocked and the tariff for PPAD is
applied. If the realization is abandoned, Elia keeps from the bank deposit the yearly bank
deposit amount for the number of years the capacity has been unduly blocked. The rest
is reimbursed. If the project is realized but delayed, Elia keeps the yearly bank deposit
amount for each full year of delay and reimburses the rest.
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This section describes the principles and methodology applied to the grid connection
study part of an orientation or detail study. Compared to the current methodology
description which is placed into appendix of orientation and detailed studies and was
placed in appendix of the consultation “Raccordements avec accés flexible: cadre
régulatoire” organized by Elia in the summer 2023, much more details are provided to
enhance transparency.

The objective of the grid connection study is to propose to the applicant a series of
variants for connection to the electricity grid that allows the connection of the requested
power to the requested geographical location while complying with the needed technical
criteria for Elia to fulfil its mission as a network operator.

The study also makes it possible to identify the points of attention specific to this request
in order to facilitate the connection of the object of the request (consumption facility,
production or storage units, etc.) while respecting the rules in force.

The latest version of this methodology is attached in appendix of the orientation or
detailed study.

5.1.1 Clarification of the reference context

The reference context corresponds to the expected situations of the power system in the
future years impacted by the study. It is built on the basis of:

e The evolution in the overall level of offtakes (from consumption facilities and storage
units) and injections (from production and storage units);

e The geographical distribution of offtakes;
e The geographical distribution of injections;
e The planned evolutions of the electricity grid, constituting the reference network?2>;

e The estimation of the functioning of the electricity market, taking into account typical
annual profiles for temperature, solar irradiance and wind;

25 |t can be noted that this approach for defining the reference network is aligned with the one of the CRM
functioning rules: "ELIA uses the most recent status and anticipation of the planned and approved grid
infrastructure projects as listed in the latest Federal Development Plan & Regional Investment Plans".
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e Reactive power control and voltage adjustment options.

The overall level of offtakes and their geographical distribution in the Belgian control area
for a reference year is compiled by Elia, on the basis of statistical data from the past,
announced changes of offtake at existing or new connection points, as well as
macroeconomic information for Belgium and its various sectors of activity.

The overall level of injections and their geographical distribution in the Belgian control
area for a reference year is compiled by Elia and takes into account the latest known
agenda for the commissioning and decommissioning of production units and storage
systems as well as expected developments in the macroeconomic scenarios for
generation and storage.

The evolution in offtake and injections may therefore result from evolution of allocated
and reserved capacities, but also from growth potential by technology?®, geographically
distributed, not yet reserved or allocated, but taken into account when proposing the
portfolio of projects presented in the federal and regional network development plans.

At the level of the foreign grids, the reference context in the other countries covered by
the ENTSOe TYNDP is established by Elia on the basis of the information exchanged
between transmission system operators as part of the data collection organised by
ENTSOe as well as on the basis of other bilateral information exchanged between Elia
and neighbouring system operators.

The reference network is the network as it is expected to evolve according to the project
portfolio at the time of the study. This portfolio covers the horizon of the latest validated
federal and regional network development plans as well as in the event that such a vision
is available, the anticipated developments beyond the haorizon of the plans.

A description of this reference context is made available to the regulator in Annex of the
orientation study.

5.1.2 Adaptation of the reference context as part of the Grid connection
study

Depending on the type and localization of the connection request, this reference context
is adapted in order to achieve the following key objectives:

¢ Remain consistent with contractual engagement Elia has already made to other Grid
Users with either firm or flex access where a cap is defined on the volume of
modulated energy borne by the Grid Users.

26 By technology, we consider the following categories separately: load, wind generation, solar generation,
hydroelectric generation, storage, co-generation, other conventional generation.
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e Ensure that grid hosting capacities will be present for evolutions in low-voltage
generation and consumption which do not require capacity reservation and can
therefore connect without further notice.

e Ensure that grid hosting capacities will be present for the growth potentials
considered as one of the objectives for development plans?’. Connection request
realizing this growth potential will then benefit from these grid hosting capacities while
only the remaining grid hosting capacities prior to grid reinforcement will be available
for the connection requests outside of the identified potential.

¢ It musttherefore be concluded that low-voltage connections and connection requests
within identified potential come first before other connection requests. Doing
otherwise would lead to an unwanted situation where opportunistic demand requests
could be made to tap in a developed hosting capacity that was initially intended and
approved for another purpose. Within these categories of connection requests or for
the other connection requests, the principle of first come first served applies.

e Avoid socializing (through tariff) congestion management costs which would results
from market position of Grid Users (injection or consumption profiles) that cannot be
anticipated.

Concretely, a local zone of network influence is defined around the location of the
connection request. The purpose of this zone is to identify other existing and future Grid
Users (with or without reserved capacity) that have a significant influence on the
conclusions of the grid connection study.

In this local zone of network influence, the following adaptations to the reference context
are made:

o Reserved or allocated capacities with permanent access that is not already included
in the reference context are taken into account.

o Note that this is done in order to be coherent with the contractual engagement
Elia has made with the other Grid Users. It must be noted that the
consideration of these EDS could either increase or decrease the hosting
capacity for the new connection request.

o Reserved capacities or capacities allocated with flexible access that correspond to
capacities that are within the potential, mentioned in Section 5.1.1, and that would
not already be included in the reference context are taken into account. Their
flexibility will not be used to reduce the flexibility of connection request.

o Note that this is done in order to be coherent with the contractual engagement
Elia has made with the other Grid Users; the flexibility of these other Grid
Users will therefore not be used to reduce the flexibility of connection request.

27 Today, in order to reach the energy mix of the scenario considered in the currently published
development plans, in addition to existing, reserved and allocated capacities, growth capacity potential
is needed to be defined for wind, photovoltaic, heatpumps, electric vehicle and transmission connected
demand electrification.

34



Flexible access: evolution of the framework at federal level — 31/05/2024 el ia

Elia Group

e Evolutions in low-voltage generation and consumption for which a capacity
reservation is not necessary are taken into account.

o Note that these capacities correspond to generation or consumption growth
that do not need to follow a connection reservation procedure to the DSO grid
28and can therefore connect without further notice. It must be noted that the
consideration of these potential growth could either increase or decrease the
hosting capacity for the new connection request.

o Depending on whether the connection request concerns injection (renewable
generation, conventional generation or storage system when its profile is in injection
mode) or consumption (load or storage system when its profile is in consumption
mode):

o If the connection request concerns an injection, the consumption growth
potentials (load or storage system when its profile is in consumption),
mentioned in Section 5.1.1, for the zone are set to zero and generation growth
potentials of other types are taken into account.

= Note that growth potentials are expected to come and their capacity
shall be ensured inline with the objective of the development plans.
However, because they correspond to capacities that have not yet
requested an EDS, uncertainty remains on the timing of their
connection. If the generation growth potential is realized as it is
expected, the hosting capacity of the new request will be as
considered in the grid connection study. If it is realized later, the
activated volume of flexibility could be lower than computed in the
context of the grid study. Concerning the consumption growth
potential, uncertainty remains on the timing of their connection and
Elia cannot guarantee it will be present to increase the hosting
capacity for the connection request.

o If the connection request concerns consumption, the generation growth
potentials (renewable generation, conventional generation or storage system
when its profile is in injection mode), mentioned in section 5.1.1, for the zone
are set to zero and consumption potentials of other types are taken into
account.

= Note that growth potentials are expected to come and their capacity
shall be secured inline with the objective of the development plans.
However, because they correspond to capacities that have not yet
requested an EDS, uncertainty remains on the timing of their
connection.

¢ Depending on the situation, whether or not the connection request corresponds to a
capacity identified in the potential, mentioned in section 5.1.1, for the zone and
technology of the request:

28 The capacities that need to follow the connection reservation procedure to the DSO grid are also reserved
and allocated capacities (CAPAC process — that has the same implication as the EDS process) like any
other capacities to the TSO grid.
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o If the connection request corresponds to a capacity identified in the potential,
the reserved or allocated capacities with flexible access that correspond to
capacities that are outside of the potential, referred to in Section 5.1.1, for
the zone and technology of the connection request are set to zero.

Note with such an approach the need for flexibility means is not
computed twice and the hypothesis made for the connection grid
study of the connection request is coherent with the hypothesis made
for the connection grid study of the reserved or allocated capacities
with flexible access that correspond to capacities that are outside the

potential.

o If the connection request corresponds to a capacity that is outside the
potential, reserved or allocated capacities with flexible access that would not
already be included in the reference context are taken into account.

Note that this is done in order to be coherent with the contractual
engagement Elia has made with the reserved or allocated capacities
with flexible access. The expected volume of flexibility for these other
Grid Users would then not be increased to facilitate the connection of
this new connection request.

The adaptations in the local zone of network influence can therefore be illustrated and

summarized by the following table:

Connection request in line with | Connection request outside the
potential considered in the potential considered in the
development plan development plan
Injection Consumption Injection Consumption
request request request request
Existing
permanent and
flexible
capacities &
permanent Considered Considered Considered Considered
reserved or | present for the | present for the | present for the | present for the
allocated study study study study
capacities &
expected low-
voltage
potential
Reserved or
allocated Considered Considered Considered Considered
flexible present for the | present for the | present for the | present for the
capacities in study study study study
the potential
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Reserved or
allocated

technologies

flexible Not considered | Not considered Considered Considered
. present for the | present for the

capacities for the study for the study stud stud

outside the y y

potential

Injection Not

potential of the | Not considered . Not considered | Not considered

considered for
same type of | forthe study for the study for the study
the study

technology

Injectlgn Considered Not Considered .

potential of . Not considered

other present for the | Considered for | present for the for the stud

study the study study y

Consumption
potential of the

Not considered

Not considered

Not considered

Not considered

same type of | forthe study for the study for the study for the study
technology
Consumption , .
potential  for | Not considered Considered Not considered Considered

present for the present for the
other types of | for the study for the study

study study

technology

Table 2 : Adaptation of the reference context in the local zone of network influence

As the above-mentioned adaptations in the local zone of network influence may have an
impact on the Belgian level of offtakes and injection identified in the reference context
described in Section 5.1.1, adaptations are also made in geographical areas other than
the one concerned by the connection study in order to avoid significant deviations in total
installed capacity per type as well as in Belgian power balance compared to the

reference context.

In terms of production or consumption profile:

¢ With the exception of connections of renewable energy production units for which
a specific production profile is applied, the connection project will be considered
to be operating permanently at maximum power and under all realistic reactive
power setpoints??. In the context of a storage facility, two studies are carried out,

29 Note that, during the workshops of 23" of February and of 16" of April, market profiles were incorrectly
proposed for conventional generation. However, depending on the type of assets and on its use,
different market profiles could be possible (embedded generation with goal of netting annual
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one with a constant injection profile and the other with a constant withdrawal
profile. These profiles will be taken into account when determining the contractual
conditions associated with connection and access to the network.

o Note that wind and PV (without embedded storage) are not considered
capable of producing more than the available power and producing less
at these moments is not expected to create issues in the grid as currently,
the Grid User is not present. For dispatchable generation, storage and
demand facilities, an expected profile cannot be ensured and
contractually secured.

e The capacity of an existing renewable generation or consumption facility (in
operation for more than one year) is represented by a realistic profile based on
historical measurements and a projection of this profile for future years.

e The capacity reserved, allocated or in operation for less than one year of a new
renewable generation or consumption facility is represented by a profile that is
representative of the sector of activity and such that all its capacity is used at
least once in the future year.

e The reserved, allocated or installed capacity of a conventional generation or
storage facility is initially represented by a profile generated as part of a
simulation of the future functioning of the electricity market. Subsequently, in the
local zone of network influence of the connection request of a storage facility, the
profiles of the other storage facilities are modified as follows:

o When studying the connection request with a constant injection profile,
the consumption values of the profile of the other storage systems are set
to zero.

» Note that, in the reference context, storage systems profiles are
obtained by energy market-based dispatch. However, other
revenue streams are available for storage system such as system
balancing and BRP portfolio balancing. This is the reason why, in
the context of the study, a modified profile is considered for the
other storages in the local zone of network influence as explained
above. This proposal, which doesn’t increase injection values
above energy market-based dispatch and which doesn’t replace
consumption values by injection values still bears some risks of
unforeseen congestion as it is not the worst case profile for the
other storages in the zone. Risk is however considered acceptable

consumption, peak consumption shaving, for embedded generation process driven, for GT,
CCGT, diesel backup generators, CHP, etc.). Therefore, different types of market profile should be
generated and an agreement with the client should be made on the profile to use, knowing that this
would lead to discrepancies in case the use of the asset evolves. Therefore, it is proposed to consider
that for the connection project of a conventional production unit, the profile considered is a permanent
operation at maximum power (and under all realistic reactive power setpoints). This is aligned with
the current methodology of application since many years for connection request. Section 6.4.2
describes how this will be consistently taken into account in the way the use of the flexibility is
quantified in operation
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as these storages have been connected considering, for them, a

flat profile.

o When studying the connection request with a constant consumption
profile, the production values of the profile of the other storage systems

are set to zero.

¢ Inthe case of a connection request for a mixed installation, different combinations
of the profiles of the individual parts, for the determination of injection capacity or
withdrawal capacity, are considered as illustrated by the table below:

Consumption capacity

Production capacity

Profile for the consumption
part

constant consumption
profile

zero profile

Profile for the conventional
generation part

zero profile

constant production
profile

Profile for renewable
generation

specific production
profile (PV, Wind, etc.)

specific production
profile (PV, Wind,
etc.)

Profile for the storage
system

constant consumption
profile

constant production
profile

Table 3 : Combinations of the profiles for connection request of mixed installation

It must be noted that an analysis of the way Gflex modulation is activated and monitored
in cases of mixed sites is described in Section 7 Depending on the outcome, the
approach currently followed in this section could need to be reviewed for some specific

cases.

5.1.3 Technical characteristics of the object of the connection request

Unless explicitly stated at the time of the application, typical technical characteristics
resulting from a conventional design of the production, consumption or storage unit will

be considered.

e For production units, these characteristics cover the limits in active and reactive
power, current limits, impedances, regulators (speed, frequency, voltage, etc.),
the step-up transformer, the consumption of auxiliary services, etc.

e [For consumer installations, these characteristics cover reactive behaviour, three-
phase short-circuit power contributions, etc.

e For storage units, these characteristics include active and reactive power limits
(MW, Mvar), storage capacity, ramping rate, impedances, regulators (frequency,
voltage, etc.), step-up transformer, auxiliary consumption, etc.
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5.1.4 Analyzed situations

In future years, evolutions in the reference context, as well as periods of network
infrastructure works may lead to different connection or operating constraints for the
subject of the application. Phases, periods during which the constraints will be
considered equivalent, are identified.

For each identified phase, different possible operational situations are considered. They
are the result of the synchronized combination of production profiles, consumption
profiles and of the market.

The situations considered are chosen in such a way as to identify the main constraints
of the power system in the presence of the applicant's new installation(s)/unit(s), for each
phase and for each of the proposed connection solutions.

Typically, 100 situations per year will be analysed in order to best represent all the
different market situations of an average year in terms of temperature, wind or sunshine
profile. Each of the 100 situations will therefore have a weight, resulting from a grouping
of the 8760 hours of the average year and will be used to determine the conditions of the
connection, including the average annual flexibilization volumes required in the case of
a connection with flexible access.

5.1.5 Analyzed system states

For each of the identified situations, the currents and voltages in the system, the dynamic
stability and the compliance with the requirements in terms of voltage quality are checked
for different system states. A state is characterized by a planned or unplanned outage of
one or more grid elements (line, cable, busbar, network user, etc.) in relation to the
reference context and the analyzed situation.

Typically, the following are studied:

e N state, where all the grid elements available in the reference context are
operational. For each phase of network evolution, a new N state is studied.

e N-1 state, where relative to the N state, a grid element or user is disconnected
(either planned or unplanned) from the system.

o With the exception of specific situations linked to certain types of grid
elements or to the phasing of network development works, the average
unavailability of grid elements is 1% of the time. This unavailability rate
includes both network maintenance and incidents. It should be noted that
since the frequency of maintenance is not annual, the annual volume of
flexible energy that could be needed, may therefore vary around the
average value determined in the grid connection study.

o In the context of the realization of network infrastructure works, the
unavailability of certain grid elements can be significantly greater. For
network development works in the zone of the connection request, in
progress or planned within 3 years after the commissioning date of the
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connection request, as well as for network development works to upgrade
the 400kV network and which would impact the determination of the
permanent power or the volume of needed flexible energy, phases of
work realization will be taken into account as part of the grid connection
study.

e N-1-1 state, where a grid element is preventively taken out of service in order to
carry out maintenance, updates or repairs and during which an unplanned
incident occurs. It should be noted thatthis state mustrespect operational criteria
only during a sufficient number of situations (or periods of the year) (and not
during the whole year) to carry out the tasks of the network operator.It is also
important to identify, during the study, whether specific agreements need to be
made between the network operator and the connection applicant in order to
enable each party to manage its own system.

5.1.6 Technical criteria

5.1.6.1 Limits for a responsible system operation
The grid development criteria of application in the context of the grid connection study
are deemed to be met, for each situation and state, if:

e The requirements set out in the contingency list of the "methodology for
coordinating operational security analysis in accordance with EU 2017/1485
(SOGL)"® and the requirements of Regulation (EU) 2019/943 of June 2019 on
the internal market for electricity are met;

e The voltage at each point of the network remains within the specified limits;

e The currents in the various grid elements do not exceed the maximum specified
values provided; the maximum values of grid elements that must not be exceeded
are divided into permanent and temporary maximum values. Temporary
maximum values can be used in an unplanned N-1 situation when curative
actions are available to reduce currents below permanent maximum values within
a 15' timeframe.

e The short-circuit currents do not exceed the maximum specified values;
e The dynamic and transient stability of the production units is ensured;

e The requirements in terms of voltage quality are met.

30 https://www.acer.europa.eu/sites/default/files/documents/Individual%20Decisions_annex/Annex%20I
%20-%20ACER%20Decision%200n%20CSAM.pdf
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5.1.6.2 Limits for a responsible system development
Additionally, in the context of connection studies, criteria exist for the proposal of the
connection point of a new Grid User:

e |If a voltage level is planned to be dismanteled, as mentionned in the network
development plan, in the electrical zone where is located the connection request
(e.g. 70kV), generally no connection options on this voltage level are proposed
as the Grid User would then need to switch to other voltage level later. It could
however, still be proposed if this variant is techno-economical interesting for the
a Grid User even if he would then need to foresee multi-voltage transformers and
connection links.

e If a new voltage level is created in a zone (e.g. 150kV), a connection option is
proposed to a Grid Users if the network evolution is within relevant time horizon
or if anticipation of the infrastructure project is possible.

e Based on the typical ratings of grid elements and depending on the capacity of
the connection request, a connection option having the adequate voltage level
will be proposed. This criterion, illustrated on the figure below with maximum
capacity per voltage level on source substation (i.e. a substation of a given
voltage level supplied by more than one transformer from a higher voltage level)
and on remote substation, enables investment in public grid infrastructure to
benefit more than a single Grid User.

) 150kV

300MVA
50 .. 150MVA

175MVA

60MVA
25 .. 60MVA

60MVA

100MVA 150MVA 25..40MVA

Max allowed connection capacity

Typical connection capacity S0MVA 20MVA

Figure 9 : Maximum allowed connection capacity per voltage level for source substations and
remote substations

5.1.6.3 Connection solutions considered

For illustration purposes, here is a non-exhaustive list of considered connection
solutions:
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A standard connection to a substation of the transmission network. This
connection may consist of one or two bays (for a redundant connection). In the
case of a redundant connection, Elia will specify in the orientation study the
authorised operating mode(s) in the customer's facilities in order to avoid any
transit flow through the customer's facilities in N or N-1 in the transmission
network (diagram on the left in the figure below).

e A double-tapping connection with the unavailability of one of the customer's two
connection links in the event of maintenance or work on the concerned

transmission grid element®! (diagram in the middle of the figure below).

e A single tapping connection at voltages below 400kV and for a production or
storage facility with an interruptible connection contract. The customer
connection links in the event of an incident, maintenance or work on the
concerned transmission grid element®?,

e A standard connection to a substation of the transmission system through one or
more links temporarily made available to the customer for exclusive use (Part
B)% but which could possibly be partly integrated into the transmission network
and part of which will then become Part Z**. This will involve the construction of
a substation and the relocation of the customer's connection point (diagram on
the right in the figure below).

GU

B rarta PartZ ﬁ SHERE
SUBS B ==x—f - SUBS C == oo alurinim

SUBS C=x—# o f— ke

Am
[3] ly——=—
v

PartB PartC

=

Part B transformed to
PartZ in future

4P
=<}

SUBS A

SUBS A SUBS A SUBS B

Figure 10 : Considered connection solutions

5.1.6.4 Actions considered for controlled network operation
e Standard operating topologies and preventive actions

In the context of the grid connection study, network security is ensured by proposing a
network infrastructure and operating topologies that can be adapted for sufficiently
identifiable, predictable and stable situations. The potentially very fast ramping rates of
storage units rule out the use of real-time adaptation of the operating topology to manage
potential network congestion.

31 Max one tapping per grid element allowed.
32 Max one tapping per grid element allowed.

33 part B = all equipments making up the connection link between the connection bay at Elia substation
(Part A) and the own installation of the (candidate) grid user (Part C)

34 part Z = equipments and infrastructure part of the global Elia grid
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The main objective ofpreventive actions is to ensure that in a planned N or N-1 situation,
the grid elements are not overloaded beyond their permanent maximum value and, at
the same time, to ensure that after an unplanned incident the grid elements are not
overloaded beyond their temporary maximum value.

If these preventive actions are not sufficient, network reinforcement and/or connection
with flexible access (possibly pending network reinforcement) are proposed. In the case
of a connection with flexible access, the active power connection request will be
modulated in the network situations that require it up to a level where all technical criteria
are met again.

e Curative actions in case of unexpected N-1

After the loss of an element, certain technical criteria will be between their permanent
and temporary limits. The return of the system within the permanent limits of these
technical criteria will require the use of a limited number of curative actions that can be
carried out in less than 15 minutes.

If these curative actions are not sufficient, network reinforcement and/or connection with
flexible access (possibly pending network reinforcement) is proposed. In the case of a
connection with flexible access, the active power connection request will be curatively
modulated in N-1 or N-1-1 situations.

The probability of a curative activation is therefore the product of the probabilities of an
unplanned N-1 and of a situation where the grid element’s permanent capacity in N-1
would be exceeded.

e Modulation of the Grid User (in case of connection with flexible access)

In cases where preventive or curative internal Elia’s RAs are not sufficient and in the
event that network reinforcement alternatives cannot be implemented before the Grid
User request is connected, a modulation of the requested power is proposed. These
modulations therefore only concern situations where the Grid User is still connected to
the network and exclude situations where the Grid User is disconnected from the network
following an N-1 situation. These particular situations are covered contractually with the
Grid User who has opted for a non-redundant or interruptible connection.

The flexibilization volumes determined in the grid connection study are based on the
assumption that the new connection will be modulated in the event of congestion caused
or exacerbated by this new connection request, before the other Grid Users taken into
account in the reference context adapted for the study (see Section 5.1.2) except in cases
where the connection request has a low influence on a congested grid element and a
more efficient means is available in real time to resolve the congestion. Under these
conditions, the constraint is not taken into account for the calculation of the flexibility
energy volume. The following metrics are used to determine the influence of connection
request on grid elements:
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e For congestion located at a voltage level equal to or higher than the voltage level
of the proposed connection point for the request, the critical network element will
only be considered if the product of the PTDF3% of the applicant on this element
by the ratio of the power of the request to the power of the network element is
greater than a threshold (unless no other means are available in real time).

> . STlOm 0
Uene 2 Ugys |PTDFGU,CNECGU| Xo——| >x%
MOMeNECqy

e For congestion located at a voltage level lower than the voltage level of the
proposed connection point for the connection request, the critical grid element
will only be considered if the PTDF of the connection request on that element is
above a threshold (unless no other means are available in real time).

Uene < Ugys PTDFgy cneceu > Y %

The appendix of the orientation study clarifies the thresholds x & y in force at the time of
the study.

The connection request is integrated into the reference situation at different grid
connection locations in the physical vicinity of the object of the connection request. The
resulting system is simulated in the situations and states mentioned above. The
simulations cover the functioning of the market, that of the power system (load-flow, etc.)
and the manual actions of dispatchers and automatic systems.

Through an iterative process, in order for all technical criteria to be met,

e Connection variants to the electricity grid are being considered. Variants that are
technically not feasible or not economically justified, in discussion with the
customer, are not retained. The list of all variants considered, whether or not they
have been selected, shall be communicated to the applicant.

e Realistic adaptations to the timing or phasing of planned infrastructure projects
and/or changes in the way the network is operated wi