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Executive summary

Context

In case Elia activates an mFRR or redispatch energy bid, and Elia hence explicitly requests a change of the
offtake/injection of certain assets, Elia also adjusts the Balancing Perimeter of the BRP. Currently, Elia adjusts
the Balancing Perimeter of the BRP during the quarter hour(s) of the activation with the energy volume re-

qguested (i.e., the so-called block approach).

In the context of different evolutions, questions are raised regarding the BRP perimeter adjustments currently
applied. First, there is the question of how to ensure that the perimeter adjustments (and the imbalance price)
do not result in financial incentives for not (fully) delivering the requested energy. Indeed, in case an adjust-
ment with the requested energy volume is applied, the exposure to the imbalance price could in a certain moment
provide an incentive to not change the injection/offtake in the direction requested by the activation (e.g., when the
imbalance price is low when an upward activation is requested or when the imbalance price would be high when a
downward activation is requested).

Second, it is foreseen that in the future, different parties will be able to take up the roles of SA (and/or BSP) on
the one hand, and BRPsource ONn the other hand. In absence of a framework/model for splitting the roles, this would
imply that an activation of a delivery point by the SA (or BSP) could have an impact on the Balancing Perimeter of the
BRPsource (i.€., the BRP responsible of the offtakes/injections at the activated delivery point). To neutralize the impact
on the Balancing Perimeter of the BRPsource, the original iCAROS design notes presented in 2017 foresaw an evolu-
tion towards adjusting the perimeter of the BRPsource With the actually delivered volume of energy (instead of a correc-
tion with the requested energy volume). However, there are important open questions related to the originally pro-
posed design that carefully need to be addressed. These questions among others relate to the balance responsibility
and cost recovery related to imbalances caused in case of over or under delivery of the requested service.

Third, the activation profiles for the activation of mFRR and Redispatch energy bids will be adapted and are
formalized in the context of the MARI project and also adopted for iCAROS (redispatching). In that context, there is a
guestion of whether or not the block approach for the perimeter adjustments that is currently applied would

need to be adapted (and if yes, in which way).
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Objectives and scope

Considering the different contextual elements described above, the objective of this study is to determine the
most suitable design for the adjustments of the Balancing Perimeter of the BRP in case of activations of
MFRR or redispatch energy bids.

To this end, different possibilities for the BRP perimeter adjustments have been considered and described. Spe-
cifically, two fundamentally different options/models have been considered. In Option 1, the perimeter of the BRP
taking up the role of the BRPrsp is adjusted with the requested energy volume (as is the case today) while in Op-
tion 2, there is no BRPksp role and the perimeter of the BRPsource is adjusted with the effectively delivered vol-

ume.
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- Edel (in case of ToE) + Edel (in case of ToE) - Edel (all activations)
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Schematic overview of the two main options for the BRP perimeter adjustments in case of activation of mFRR and
Redispatch energy bids: Option 1 (adjustment with the requested energy volume; left-hand side) or Option 2 (adjust-
ment with the delivered energy volume; right-hand side)

For each of these two options, different variants have been analyzed depending on the link made between the as-
sumed activation profile and the perimeter adjustments (e.g., block approach for the perimeter adjustments or alter-

native adjustments resembling more closely the assumed activation profile) as illustrated in the figure below.
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Schematic overview of all analyzed options for the BRP perimeter adjustments in case of activation of mFRR and Re-
dispatch energy bids

The benefits and drawbacks of the two main options for the perimeter adjustments are first analyzed (Sections
3 to 5). Subsequently, the different variants of these options are analyzed in depth (Section 6). In the overall
analysis, specific attention is given to:

e The impact on the financial incentives for correct delivery of the activated bids;

e The impact of the approach for the perimeter adjustment on the allocation of the balance responsibility (in
case of imbalances resulting from under or over delivery of the activated bids) and the implications for the re-
covery of the balancing costs;

e The possibilities to enable different parties to take up the role of BRPsource/Supplier and SA/BSP (and
BRPssp/sa).

Conclusions on the possibilities and needs for evolutions of the BRP Perimeter adjust-

ments in case of the activation of mFRR or redispatch energy bids

A first main conclusion of the study is that incentives for not delivering the requested energy can be avoided
by applying well-dimensioned incentives for under delivery, and this for all considered options for the perime-
ter adjustments (the incentive scheme for under delivery would however need to be different for the two options of

perimeter adjustments considered).
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A second main conclusion is that a model based on adjusting the perimeter of the BRPrsp based on the re-

quested energy volume? (Option 1) has significant benefits compared to a model in which there is no BRPrsp

role and in which the BRPsource is by default adjusted with the effectively delivered energy volume (Option 2),

namely:

In Option 1 (adjustment of the perimeter with the requested volume), the BRPrsp takes up the balance
responsibility for all imbalances introduced by under- or over delivery of the requested energy, and
therefore balancing costs related to the introduced imbalances are recovered via this BRP. In contrast,
in Option 2 (adjustment with the delivered energy volume), no BRP would be responsible for the imbal-
ances introduced in case less energy is delivered compared to what has been requested. This intro-
duces a risk for socialization of balancing costs (as balancing costs would need to be recovered in an-
other way).

Option 2 has drawbacks related to enabling a split of roles. Notably, in Option 2, the BRPsource (and
Supplier) would be financially impacted in case the FSP delivers more than the requested volume and
valorization of flexibility that is available on top of the requested volume would only be possible via the
party taking up the role of BRPsource, potentially making it more complex to valorize all available flexibil-
ity. These drawbacks are not present in Option 1.

The complexity of implementing of Option 2 is significantly higher and the transition to such a model
would require significant changes to the current processes.

Option 2 does not seem compliant with the requirements stipulated in the Clean Energy package, which
requires any market party to be responsible for the imbalances they introduce and to that end requires
any market party to either be a BRP or appoint a BRP to take up this balance responsibility.

A third key conclusion is that at this moment there is no {strergjsufficient motivation for adapting the block

approach for the perimeter adjustments applied in case of the activation of mFRR or Redispatch energy bids. The

main attention point related to the block approach is that it would introduce small imbalances in the perimeter of the

BRPesp in case the activation profile adopted in the context of MARI would be exactly followed by the FSP (at least

on a quarter-hourly basis). Such imbalances could potentially introduce costs for the BRPrsp that could in turn impact

the pricing of energy bids (as the costs of such imbalances could be internalized in the bid). However, this study

shows that such potential impacts weuld-beare highly limited-anrduncertain, cannot be avoided for all technologies/de-
Hverpelnts-topetentobmbalonecsforthe BRProreonalsenetheaveldedfarallicehnelacics/delivery points when
applying-more-complex-perimeteradjustments).and expected to be highly limited. This because:

1 Where applicable complemented by additional perimeter adjustments that would be performed if a correction model
(such as Transfer of Energy) is applicable in case different parties would take up the roles of FSP/BRPrsp on the one
hand and BRPsource/Supplier on the other hand.
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Independent of the profile taken for adjusting the perimeter of the BRPrsp, potential imbalances for the

BRPrsp cannot be fully avoided_as long as there is no strict control on whether BSPs/SAs follow the as-

sumed activation profile (i.e., as long as mFRR and redispatching are quarter-hourly energy products

instead of profile products). Indeed, any difference between the profile of the perimeter adjustment and

the actual activation profile will result in an imbalance for the BRPFsp. In practice, the different delivery

points/technologies that participate to mFRR (or redispatching), while being fully compliant with the acti-
vation requirements, present in practice slightly different ramping characteristics (e.g., not all technolo-
gies follow exactly the theoretical profile described in the context of MARI). As a consequence, different
activation profiles will be observed in practice and hence potential imbalances for the BRPrsp cannot be

fully avoided_regardless of the profile of the perimeter adjustments.

The potential average financial impact on the BRPrsp that would result from imbalances that would be
introduced in case the assumed activation profile is exactly followed while the block approach for the
perimeter adjustments is applied is considered to be highly limited. This because i) the imbalances that
would be introduced represent highly limited energy volumes, ii) the imbalances that would be intro-
duced are in opposite directions and would hence partially cancel out on average; iii) the financial im-
pact on the BRPrsp depends on the correlation between imbalance prices and the moment of mFRR/re-
dispatch activations. This correlation is found to be close to zero for redispatching and uncertain for
mFRR after connection to MARI (but rather expected to decrease than to increase).

Aside from the impact of the block approach on the Balancing Perimeter of the BRPksp:

The block approach does not impact the financial incentives for delivering the requested energy once a
bid has been activated. As such, the right financial incentives are ensured via a combination of the acti-
vation control (and applicable incentive scheme) and the exposure to the imbalance price.

The block approach enables the split of roles of FSP/BRPrsp and BRPsource/ Supplier without introducing
additional complexity.

Proposed target design for the BRP Perimeter adjustments

Based on the above conclusions, Elia recommends maintaining the current approach for the perimeter adjust-

ments (i.e., the so-called block approach or the Option 1a).

Impact assessment and implementation plan

Elia currently recommends maintaining the block approach. In case market parties would demonstrate in the

future (and based on clear evidence) that -by exactly following the activation profile- the financial impact on

the BRPrsp has increased and has become significant, Elia is ready to re-investigate the matter of a possible
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evolution towards perimeter adjustments adjustment during all guarter hours based on the assumed activa-

tion profile (Option 1c), alongside necessary changes to the mFRR product design. Indeed, if Option 1¢ would

be considered, Elia believes significant evolutions of the mFRR product would also be necessary (e.q., mFRR as a

profile product instead of a quarter-hourly energy product). This would, among others, be necessary to enable Elia to

monitor and calculate the delivered volume during the end (beginning) of the quarter hour where the ramp up (down)

is initiated (terminated) as would be required for the extension of Transfer of Energy (and/or alternative models) to

the ramping periods.

In case of such an evolution, the implementation of Option 1c for the perimeter adjustment would consist of two parts.

A first part relates to the adaptation of the block approach in order to perform the perimeter adjustments coherent

with the assumed activation profile. Such a change requires significant IT developments at Elia side as well as
amendments to the T&C BSP mFRR, the T&C SA and the T&C BRP. A second part of the implementation consists of

extending the application of transfer of energy (for mFRR) to the periods in which the ramp is initiated and termi-

nated. This would in turn require additional IT developments as well as further amendments to the T&C BRP and the

ToE Rules. Note that a possible evolution towards Option 1c would necessitate also further evolutions of the mFRR

product. The impact of these evolutions is likely to be highly significant for all market parties. However, such evolu-

tions would require further analysis and go beyond the scope of the presented study. Therefore, such evolutions are

not described in the impact assessment.
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1. Introduction

1.1 Context

In general, Balance Responsible Parties (BRPs) are incentivized to balance their Balancing Perimeter on a quarter-
hourly basis or to intentionally deviate from a balanced Balancing Perimeter in order to contribute to the overall objec-
tive of maintaining the balance of the Belgian control area.? The incentives follow from the imbalance settlement pro-
cess. In the imbalance settlement process, the imbalances of each BRP are settled based on the imbalance price. As
such, BRPs receive the incentives provided via the imbalance price and at the same time take financial responsibility
for the imbalances in their Balancing Perimeter.

In case Elia activates an mFRR or redispatch energy bid, and Elia hence explicitly requests a change of the
offtake/injection of certain assets, Elia also adjusts the Balancing Perimeter of the BRP. Currently, the Balancing
Perimeter of the BRP is adjusted with the energy volume requested during the activation.

In the context of different evolutions, questions are raised regarding the BRP perimeter adjustments currently
applied. First, there is the question of how to ensure that the perimeter adjustments (and the imbalance price)
do not result in financial incentives for not (fully) delivering the requested energy. Indeed, for Redispatching,
the direction of an activation is dependent on the congestion to be resolved/prevented and independent of the imbal-
ance price. Similarly, for mFRR and after the connection to the European balancing platforms, the direction of an acti-
vation is determined by the total imbalance in the uncongested area while the imbalance price could be dependent on
the imbalance in the Belgian zone. As a result, the imbalance price could in certain moments provide an incentive to
not change the injection/offtake in the direction requested by the activation. To avoid incentives for the incorrect deliv-
ery of mFRR and redispatching, Elia has recently proposed to apply financial incentives that are dependent on the
imbalance price in the T&C SA/ T&C BSP mFRR. As such, any potential incentive for under delivery provided to the
BRP in the form of the exposure to the imbalance price would be compensated by the incentives provided to the
SA/BSP in the form of the additional incentive component. Although a solution to this issue has been recently pro-
posed in the form of applying financial incentives that are dependent on the imbalance price, different solutions could
be envisaged. For instance, in case the perimeter adjustment would be based on the actually delivered volume of
energy, any under- or over delivery would not impact the perimeter of the BRP, and hence would not result in an in-

centive for not providing the service.

2 Note that BRPs are only allowed to intentionally deviate from a balanced Balancing Perimeter under certain condi-
tions.

10
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Second, it is foreseen that in the future, different parties will be able to take up the roles of SA (and/or BSP) on
the one hand, and BRP on the other hand.? If no clear framework is put in place, this would imply that an activation
performed by the SA (or BSP) could have an impact on the Balancing Perimeter of the BRP responsible of the
offtakes/injections at the Delivery Point concerned (i.e., the BRPsource). TO neutralize the impact on the Balancing Pe-
rimeter of the BRPsource, the design in the original iICAROS design notes* foresaw an evolution towards adjusting the
perimeter of the BRP with the actually delivered volume of energy (instead of a correction with the requested energy
volume). However, there are important open questions related to the in 2017 proposed design that carefully need to
be addressed. These questions among others address the balance responsibility and cost recovery related to imbal-
ances caused in case of over- or under delivery of the requested service. In addition, there are questions on whether
a correction of the perimeter of the BRP with the delivered volume is sufficient to neutralize the financial impact on
the involved market patrties.

Third, the activation profiles for the activation of mFRR and Redispatch energy bids will be adapted in the
context of the MARI and iCAROS projects. Specifically, the mFRR full activation time (equal to the default full activa-
tion time for redispatch energy bids) will be reduced from 15 minutes to 12,5 minutes. Moreover, scheduled activa-
tions will be requested in the middle of the quarter hour before the quarter hour for which the bid has been submitted.
In the context of the changed activation profile, there is a question of whether or not the so-called block ap-
proach for the perimeter adjustments currently applied would need to be adapted (and if yes, in which way).
Indeed, currently, the adjustment of the Balancing Perimeter of the BRP is restricted to the quarter hour(s) for which
an energy bid has been activated and does not consider the ramping in the quarter hour(s) before or after this quarter

hour.

1.2 Objective and scope

Considering the different contextual elements described above, the objective of this study is to determine the
most suitable design for the adjustments of the Balancing Perimeter in case of activations of mFRR or redis-
patch energy bids.® To this end, the different possibilities for the BRP perimeter adjustments and their impact on

different design elements is analyzed. Specific attention is given to:

3 Note that for DPpg, the BSP can be a different entity than the BRPsource (i.€., the BRP that takes the injec-
tions/offtakes at the Delivery Point in his Balancing Perimeter). However, for DPsu, the roles of SA, BSP and
BRP are currently taken up by the same party.

4 The original iCAROS design note can be found on the Elia website.

5 Note that the scope is restricted to the perimeter adjustments related to mFRR or redispatch activations.

11
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The impact on the allocation of the balance responsibility (in case of imbalances resulting from under or over
delivery of the activated bids) and the implications for the recovery of the balancing costs;

The impact on the financial incentives for correct delivery of the activated bids;

The possibilities to enable different parties to take up the role of BRP and SA/BSP.

1.3 Remainder of the study

The remainder of this document is structured as follows:

Section 2 first provides an overview of the perimeter adjustments that are currently applied and the different

options for the perimeter adjustments that will be considered in the remainder of the study.

Section 3 describes the implications of the two main options of the perimeter adjustments on the balance

responsibility in case of under- or over delivery of the requested energy;

Section 4 analyzes for the considered options for the perimeter adjustments how to avoid incentives for not
delivering the requested service;

Section 5 looks at the implication of the perimeter adjustments on the possibilities for enabling different parties
to take up the role of BRP and SA/BSP;

Section 6 addresses the link between the perimeter adjustments applied and the assumed activation profile;

Section 7 finally presents Elia’'s recommendation for the BRP perimeter adjustments in case of the activation

of MFRR and/or redispatch energy bids.

12
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2. Overview of the different options for the perimeter adjust-
ments in case of the activation of an mFRR or Redispatch

Energy Bids

This section aims to provide an overview of the different options of the perimeter adjustments that will be further ana-
lyzed in the subsequent sections. Section 2.1 will first describe the model with perimeter adjustments based on the
requested energy volume. Subsequently, Section 2.2 describes an alternative model relying on perimeter adjust-
ments based on the actually delivered energy volume. Finally, Section 2.3 presents different variants for both types of

perimeter adjustments related to how the assumed activation profile is transformed into the perimeter adjustments.

2.1 Option 1: Perimeter adjustments based on the requested energy volume
Before describing the perimeter adjustments, it is important to describe the distinct roles that are involved in or im-
pacted by the activation of an mFRR or redispatch energy bid would be activated in the model of Option 1:

e The Balancing Service Provider (BSP) or the Scheduling Agent (SA): the BSP or SA (more generally re-
ferred to in the remainder of the study as the flexibility service provider or FSP) is responsible for the sub-
mission and the correct activation of energy bids. To this end, the BSP/SA delivers flexibility at one or more
Delivery Points;

e  The BRPssrisa (or more generally BRPesp): the BRPrsp is a BRP that is appointed by the FSP to take in its
balancing perimeter the responsibility for the energy volumes requested by Elia in case of an activation.®

. The Grid User: the party owning the installations that are physically injecting/consuming electricity from the
grid;

e  The BRPsource: the BRPsource is the BRP that takes the measured injection/consumption of electricity at the
Delivery Point in his Balancing Perimeter;

e  The Supplier: the Supplier invoices the Grid User for the consumed electricity (or pays the Grid User for the

injected electricity).

In the model of Option 1, the Balancing Perimeter of the BRPksp is adjusted by subtracting the energy volume re-
guested by the system operator. In practice, such a perimeter adjustment is applied each time an aFRR, mFRR or

redispatch energy bid is activated. For example, in case Elia would activate an upward mFRR or Redispatch Energy

6 Note that the role of the BRP&sp is well defined (e.g., in the T&C BSP mFRR/aFRR). However, the role of the
BRPsa currently does not officially exist. However, implicitly, the role of BRPsa is allocated to the BRPsource. Indeed, in
iICAROS phase 1, the Balancing Perimeter of the BRPsource (i.€., the BRP responsible for the Injection at the Access
Point where a Technical Facility is located for which redispatch energy bids have been submitted by the SA) is ad-
justed in case a redispatch energy bid is activated.

13
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bid of 40 MW for the quarter hours Qhl and Qh2, Elia would adjust the Balancing Perimeter of the BRPksp in the
quarter hours Qhl and Qh2 with -10 MWh (= - 40 MW * (1/4)h). The perimeter adjustment with the requested energy
volume is thus i) independent of the energy volume that is actually delivered at one or more Delivery Points, and ii)

independent of whether the role of the FSP is taken up by a different party than the BRPsource/Supplier.

In the context of enabling different parties to take up the role of FSP and BRPsource/Supplier, the model of Option 1
foresees the possibility to have additional adjustments of the Balancing Perimeters of both the BRPsource and the
BRPrsp. More specifically in case the role of the BRPsource is taken up by a different party than the FSP or BRPrsp,
and in case a correction model for splitting the roles such as Transfer of Energy is applied, the Balancing Perimeter
of the BRPsource is adjusted to subtract the actually delivered volume of energy from his Balancing Perimeter and the
Balancing Perimeter of the BRPrsp is adjusted to add the actually delivered energy volume. As such, the actually de-
livered volume of energy is transferred from the Balancing Perimeter of the BRPsource to the Balancing Perimeter of
the BRPrsp. For example, in case an FSP would, in response to an activation request, reduce the consumption of a
Delivery Point for which Transfer of Energy is applicable by 5 MWh, the Balancing Perimeter of the BRPsource is ad-
justed with - 5 MWh (thereby neutralizing the impact of the reduction of the consumption) and the Balancing Perime-
ter of the BRPrsp is adjusted with + 5 MWh. In addition, the correction model for splitting the roles foresees in a
mechanism to avoid financial impacts on the Supplier (e.g., to neutralize the lost revenues in case the consumption is
reduced as a result of the activation). This compensation can be organized in different ways. In the Transfer of En-
ergy framework, the FSP needs to compensate the Supplier in case of a reduction of consumption/increase of injec-
tion and vice versa. In the individual correction model proposed by Elia, this compensation could happen implicitly by
adjusting the meter values such that the Supplier would invoice the energy that would have been consumed/injected

in case no activation would have taken place.

The distinct roles and perimeter adjustments in this model are schematically represented in Figure 1. Given that in
this model, any activation of an energy bid will always result in a net adjustment (across the possibly different BRPs
involved) with the requested energy volume, we refer to this option as the option with a perimeter adjustment based

on the requested energy volume.

- Ereq (all activations)

- Edel (in case of ToE) + Edel (in case of ToE)
w Financial .
T compensation E

= (in case of ToE)

Figure 1: Schematic overview of the roles and perimeter adjustments in the model corresponding to option 1 for the
perimeter adjustments (adjustment with the requested energy volume)
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2.2 Option 2: Perimeter adjustments based on the delivered energy volume

The model corresponding to Option 2 for the perimeter adjustments is currently not applied in Belgium. However, this
model was proposed in the original design notes related to the iCAROS project with the goal of enabling a split be-
tween the role of the SA and the BRP. It must be noted that Transfer of Energy is currently not applicable for redis-
patching actions.” In the absence of a legal framework for a correction model, the idea behind the model is that the
impact of an activation on the BRPsource Would always be neutralized by performing an adjustment of the Balancing
Perimeter of the BRPsource that consists in subtracting the delivered volume. In this model, this is the only perimeter
adjustment that would be applied. This means that in this model, there is no BRPrsp involved.

The distinct roles and the perimeter adjustment in this model are schematically represented in Figure 2. Given that in
this model, any activation of an energy bid will always result in a net adjustment with the actually delivered energy
volume, we refer to this option as the option with a perimeter adjustment based on the delivered energy volume.

- Edel (all activations)

! | !l source

Figure 2: Schematic overview of the roles and perimeter adjustments in the model corresponding to option 2 for the
perimeter adjustments (adjustment with the delivered energy volume)

Aside from splitting the roles, adjusting the Balancing perimeter of the BRP with the delivered energy volume could
potentially also form an alternative approach to avoid incentives not to perform the requested activation. Indeed, in
case the Balancing perimeter would be adjusted with the actually delivered volume of energy, any under- or over de-
livery would not impact the Balancing perimeter of the BRP. Therefore, the imbalance price could not provide incen-

tives to not (fully) perform the requested activation.

2.3 Variants of the two main options for the perimeter adjustments related to the as-

sumed activation profile

7 Art. 19bis of the current Electricity law restricts the scope of Transfer of Energy to mFRR, aFRR and DA/ID markets.
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As described in Section 1.1, an activation profile needed to be formalized for mFRR in the context of the integration
of the European balancing energy markets, i.e., assumptions needed to be made on the activation profile in order to
account for the impact of the exchange of balancing energy on the observed deviations between scheduled and
measured cross-border flows (and hence the FRCE). This activation profile has been taken over for Redispatching

(at least for Redispatch bids with the default full activation time of 12,5 minutes).

The formalization of the activation profile for mFRR and Redispatching introduces questions on how the Balancing

Perimeter of the BRP would ideally be adapted.

For Option 1 (perimeter adjustments based on the requested energy volume), three different variants will be consid-
ered for the perimeter adjustments performed in case of an activation of an mFRR or a redispatch energy bid:

e In Option 1a), the full requested energy volume is adjusted in the quarter hour for which the activated bid
was submitted. This approach is better known as the “block approach”, is currently applied and also fore-
seen to be applied for ICAROS/MARI go-live.

e In Option 1b), the Balancing perimeter would also only be adjusted in the quarter hour for which the acti-
vated bid was submitted. However, the energy volume adjusted would correspond to the energy volume
under the assumed activation profile within that quarter hour.

e In Option 1c), the perimeter adjustments would be fully aligned with the assumed activation profile, in the
sense that an activation for one quarter hour would not only result in a perimeter adjustment in the quarter
hour for which the activated bid was submitted, but also result in perimeter adjustments in the quarter hour
in which the ramp of the assumed activation profile was initiated and the quarter hour in which the ramp of

the assumed activation profile would be terminated.

Table 1 presents an illustration of the perimeter adjustments that would be performed in these three options in case a

scheduled activation is requested (for one quarter hour) of an upward bid of 40 MW submitted for QH(to).

QH(t-1) QH(to) QH(ty)
- 10 MWh
Option 1a) / /
(=-40 MW * (1/4)h)
- 8.33 MWh
Perimeter Option 1b) / (=0.833 * -40 MW * /
adjustment (1/4)h)
- 0.83 MWh - 8.33 MWh - 0.83 MWh
Option 1c) (=0.083*-40 MW * | (=0.833*-40 MW * | (=0.083 *-40 MW *
(1/4)h) (1/4)h) (2/4)h)

Table 1: lllustration of the perimeter adjustments applied for the three variants of Option 1

For option 2 (perimeter adjustment with the delivered volume), two different options could be considered:
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e In Option 2a), the delivered volume is only determined in the quarter hour for which the activated bid was

submitted.

e In Option 2b), the delivered volume would be calculated for the quarter hour for which the activated bid

was submitted, but also for the quarter hour in which the ramp of the assumed activation profile was initi-

ated and the quarter hour in which the ramp of the assumed activation profile would be terminated. In all

these quarter hours, the perimeter would be adjusted with the delivered volume as calculated for that quar-

ter hour.

A schematic overview of all considered options for the perimeter adjustments is presented in Figure 3.

1 Option 1: Adjustment with the Requested Option 2: Adjustment with the Delivered
| volume (-Egeg) volume (-Ep,)
L Del?
1 Option 1a) Option 2a)
1 Mw (=ASIS)
|
Without consideration of | R;?,";:"ed ,’ S
ramping profiles 1 e R N
| s N MW
’ > Power —_—
! i ~. Requested ’ N
| QH[L,) Qite] amity) T Actvation | ¢ .
1 ime request i’ N
! Option 1b) Py .
' . 2 N, .
1 Power 1 T T T
With consideration of | Requested QH(t) QHIt) QHe
ramping profile within the | Activation
Qh of the activation request
Pt 1 4 Y
s AY
| l ’ S
L Y LY } >
1 QH(ty) QH(ts) QH(t;)
I Time
1 Option 1c) Option 2b)
With consideration of : MW Mw
ramping profile within the Power Power | —_—
Qh of the activation and 1 Requested Requested , s N .
the ramping Qhs I Activation Activation ’ \
T request request s Y
s AN
s Al
| L |
I N
T T T T T >
QHit,) QHtg) QHity) Time QH[L) QHt;) QH(ts) Time
I:l Perimeter adjustment(s) = = Assumed activation profile = = Actual activation profile

Figure 3: Schematic overview of all considered options for adjusting the Balancing perimeter of a BRP in case of an
mMFRR or a redispatch bid. This figure represents the adjustments that would take place for a scheduled activation for

one quarter hour.®

8 An actual activation profile is drawn in Figure 3 for the Options 2a) and 2b) (the green dashed lines). However, it
must be noted that mFRR and Redispatch are quarter-hourly products relying on quarter-hourly measurement and
baseline data, the delivered energy volume would be calculated on a quarter-hourly level.
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3. Balance Responsibility and cost recovery

The starting point of this section is that under- or over delivery impacts the balance in the system. An illustration is
given in Figure 4 below where an upward redispatch or mFRR bid of 200 MW is activated but not delivered.

Example activation redispatch bids Example activation mFRR bid

1) ACE (= SI) = -300 MW

Downward activation: 2) Request upward activation with Egeq = +200 MW

v Ergq=- 200 MW
+ Ege =-200 MW

Upward activation:
.= ®  Erq=+200 MW
. Edel =0 MW

Upward activation:-= <
* Ereq =+ 200 MW
. Edel =0 MW

= Contribution of underdelivery upward
redispatch bid to the ACE and S| = -200 MW

= Contribution of underdelivery upward mFRR bid to the

ACE and Sl =-200 MW (i.e., the ACE and Sl would have been 200
MW less negative in case the activation would have been correctly executed)

Figure 4: illustration of the impact of an under delivery of an upward bid on the ACE/FRCE and the Sl

One of the fundamental differences between perimeter adjustments with the requested volume (Option 1) and
perimeter adjustments with the delivered volume (Option 2) relates to who takes up the responsibility for the

introduced imbalances in case of under- or over delivery.

In Option 1, the difference between the requested energy volume and the delivered energy volumes comes in
the Balancing Perimeter of the BRPrsp. As such, the BRPrsp is responsible for any imbalance resulting from under-
or over delivery. It must be noted that this is the case regardless of whether the roles of FSP (and BRPrsp) are taken

up by a different party than the BRPsource (and Supplier) or not, as illustrated in Figure 5.
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| + Edel (no adjustment but the result of
an increase of the measured injection)

- Edel (in case of TOE) + Edel (in case of ToE)

- Ereq (all activations)

1
1
]
1
1
1

. Activate upward
e flexibility on the

premises of the GU

Increase infection /
reduce offake
by Edel

Figure 5: lllustration of balance responsibility in case of an adjustment with the requested energy volume (Option 1)

Indeed, in case all roles are taken up by the same party, there is one BRP that takes up the role of BRPsource as well
as the role of BRPrsp. As a result of the change of the offtake/injection at the Delivery Point, the Balancing Perimeter
of the BRP (in its role of BRPsource) Will be impacted, i.e., the delivered volume comes in the Balancing Perimeter of
the BRP as a result of the change of the offtake/injection). In addition, Elia will adjust the Balancing Perimeter of the
BRP (in its role of BRPrsp) by subtracting the requested energy volume. As a result of these two impacts, the BRP
will be responsible for the difference between the requested and the delivered energy volume (in this case, Transfer
of Energy and the corresponding perimeter adjustments are not applicable).

In the case where one party would take up the role of FSP and BRPrsp and another party would take up the role of
BRPsource, and a correction model such as Transfer of Energy is applied, the impact of an activation on the two in-
volved BRPs is as follows. The BRP taking up the role of BRPsource his Balancing Perimeter is impacted by the
changed offtake/injection at the Delivery Point, but this impact is neutralized by the perimeter adjustment applied in
the context of Transfer of Energy. Two adjustments apply to the Balancing Perimeter of the BRPrsp: the adjustment
consisting of subtracting the requested volume (that is applied to the BRPesp for all activations) and the adjustment
consisting of adding the delivered volume of flexibility (that is only applied in case a correction model such as Trans-
fer of Energy is applied). The consequence is that, also when the roles are split, the BRP taking up the role of BRPrsp

is responsible for the imbalances introduced by under-or overdelivering the requested energy volume.

In Option 2, no BRP is responsible for imbalances resulting from under delivery. Indeed, in this option, the im-
pact of an activation on the Balancing Perimeter consists of two elements: the direct impact following from the

change of the offtake/injection (the delivered volume comes in the Balancing Perimeter of the BRPsource) and the pe-
rimeter adjustment for the BRPsource cOnsisting of withdrawing the Delivered volume from the Balancing Perimeter of
the BRPsource. As such, the BRPsource is neutralized and this regardless of whether the delivered volume corresponds

to the requested volume or not. This is illustrated in Figure 6.
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+ Edel (no adjustment but the result of
an increase of the measured injection)

- Edel (all activations)

- . aeemT - Activate flexib ility on
——EwastT the premises of the GU

Increase injection
by Edel

Figure 6: lllustration of the lack of balance responsibility in case of an adjustment with the delivered energy volume
(Option 2)

The remainder of this section will investigate the impact of the lack of balance responsibility in Option 2 (adjustment
with the delivered energy volume). Specifically, the remainder of this section will look at whether this would be com-
pliant with the regulatory framework, what the impact would be on the recovery of balancing costs and the need for
applying a cap and floor when calculating the delivered volume of energy that would be used for the perimeter adjust-
ment.

3.1 Compliance with the regulatory framework

The Clean Energy Package requires all market participants to be responsible for the imbalances they cause in the

system. The relevant article of the Clean Energy package is provided below.

(EU) 2019/943 Art. 5(1):

“All market participants shall be responsible for the imbalances they cause in the system (‘balance re-

sponsibility’). To that end, market participants shall either be balance responsible parties or shall con-
tractually delegate their responsibility to a balance responsible party of their choice. Each balance re-

sponsible party shall be financially responsible for its imbalances and shall strive to be balanced or

shall help the electricity system to be balanced.”

Considering that in Option 2 (net adjustment with the delivered volume), no BRP would be responsible for imbalances
introduced in the system in case of under delivery of the requested service, Elia considers this option not to be com-

pliant with the Clean Energy Package.

3.2 Potential impact of absence of balance responsibility on the recovery of balancing

costs
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As discussed above, in Option 1, the BRPrsp will be responsible for the imbalances created in case of under- or over-
delivering. In this regard, the costs related to restoring the imbalances will be recovered via a BRP (as is the case for

all other imbalances introduced in the system).

In contrast, when applying the perimeter adjustments of Option 2 (adjustment with the delivered volume), no BRP
would take up the responsibility in case of under delivery. This means that the resulting balancing costs would not be
recovered by a BRP. As a result, there is a risk that part of these balancing costs would be socialized or would need
to be recovered in another way (e.g., via sufficiently high incentives applied to the FSP). However, even in that case,
it might lead to a (partial) socialization of costs and would imply that different sources of imbalances (related to under

delivery of energy requested by Elia or others) would be treated differently.

3.3 Need for a cap and floor when applying a perimeter adjustment based on the Re-

quested energy volume

In Option 2 (adjustment with the delivered volume), a cap and floor need to be introduced on the calculation of the
delivered volume (i.e., the delivered energy volume used for the perimeter adjustment in Option 2 should not exceed
the requested energy volume).® This for a number of reasons.

First, a cap is needed to avoid that potentially large imbalances following from over delivery would be socialized. An
example of a case would be where a forced outage of a generation unit would occur at the moment a (small) down-
ward bid is activated. In such a case, the downward volume delivered could largely exceed the requested volume. In

absence of a cap on the calculation of the delivered volume, a large imbalance would be socialized. This is illustrated

in Figure 7.

_____ ~=-=-=-=-=-===--- Schedule

ey St Schedule + Egg,
Imbalance not allocated to the
perimeter of a BRP in Option 2 in
case no cap is applied on the
delivered energy volume

Measured injection

Figure 7: lllustration of the need for a cap on the calculation of the delivered volume in Option 2 (adjustment with the
delivered volume)

9 Note that this is not the case for the adjustments with +/- the delivered volume that are applied in Option 1 in case a
correction model such as Transfer of Energy is applicable.
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Second, in absence of a cap, distortions could be introduced in the form of incentives for large over delivery. An ex-
ample of a case would be where a downward bid is activated on a generation unit. In absence of a cap on the deliv-
ered volume, the FSP could decide to completely shut down the unit (e.g., to save fuel costs), without getting an im-

balance in the Balancing perimeter. This is illustrated in Figure 7.

Third, the absence of a cap on the calculation of the delivered volume in Option 2 would take away all opportunities
for valorizing flexibility that might be available on top of the requested volume. As an example, imagine a case where
an upward redispatch bid is activated on a generation unit. This redispatch bid might be activated some time in ad-
vance. Assuming the unit has some remaining upward margin available, there would be no possibility to valorize this
margin (e.g., by selling energy on the ID markets or by contributing to balancing the system in real time). Indeed, if no
cap would be applied, any further increase of the injection would be neutralized and not arrive in the Balancing Pe-
rimeter of a BRP. Such a situation is illustrated in Figure 8.

Measured injection

Flexibility that
cannot be valorized

_________________ Schedule

Figure 8: lllustration of the need for a cap on the calculation of the delivered volume in Option 2 (adjustment with the
delivered volume)

Applying a cap (and floor) on the calculation of the delivered energy has certain implications. First, it introduced addi-
tional complexity on implementation. Particularly in the case where multiple Delivery Points are being activated to
deliver the requested energy, an algorithm would need to be developed to determine how to adapt the Delivered vol-
umes corresponding to the different Delivery Points involved. This is needed as the different Delivery Points could be
in the Balancing Perimeters of different BRPsources. Second, it also introduced an arbitrary factor in the neutralization

of the Balancing perimeters of the different involved BRPsource(S).

This is illustrated in below for a situation where two Delivery Points, located in the Balancing perimeters of two differ-

ent BRPsources are used for a bid and together delivery more than what has been requested.
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Assume:

* Erq =10 MWh for a bid using two DP{ and DFP2
= Egeiper = 7 MWh (before adaptation)

* Egeprz = 8 MWhH (before adaptation)

= DP1is in the Perimeter of BRPsure A and DP2 is in the perimeter of BRPspure B

-
-

Egeiprpr = £ 5 MWh OR Egerprs =+ 4,7 MWhH OR

Egeyppz =8 5 MWh Egerprz =8 5,3 MWh

AQJUSIMENt BRP ouree AQJUSIMENt BRPoure

A =-5 MWh A=-47 MWwh

Adjustment BRPsoyre Adjustment BRP:ource

B = -5 MWh B =-53 MWh

Egaypps = # 7 MWh
Egeyprz = 8 3 MWh

l

Adjustment BRPsoure

A=-7Mwh

Adjustment BRPsoure
=-3 MWh

Figure 9: lllustration of the fact that there are different possibilities to cap the delivered energy volumes when multiple

delivery points are involved.

3.4 Summary and conclusion

The starting point of this section is that an under- or over delivery of the requested energy volume introduces an im-

balance in the system. This section showed that in Option 1 (adjustment of the perimeter with the requested volume),

the BRPrsp takes up the balance responsibility for such imbalances, and therefore balancing costs are recovered via

this BRP. This is also compliant with the Clean Energy Package’s requirements on balance responsibility. In contrast,

this section has shown that in Option 2 (adjustment with the delivered energy volume), no BRP would be responsible

for the imbalances introduced in case less energy is delivered compared to what has been requested. This intro-

duces a risk for socialization of balancing costs (as balancing costs would need to be recovered in another way) and

does not seem to be compliant with the requirements in the Clean Energy Package. Moreover, Option 2 would also

introduce additional implementation complexities as a cap (and floor) would need to be introduced on the calculation

of the delivered energy volume.
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4. Incentives for correct delivery of the requested service

As discussed in Section 1.1, in case an adjustment with the requested energy volume is applied, the exposure to the
imbalance price could in a certain moment provide an incentive to not change the injection/offtake in the direction
requested by the activation (e.g., when the imbalance price is low when an upward activation is requested or when
the imbalance price would be high when a downward activation is requested). Such situations can occur for redis-

patching but could also occur for mFRR after connection to the European balancing platforms,

This section analyzes in detail how incentives for not performing the requested energy volume could be avoided, and
this both in case perimeter adjustments with the requested or the delivered energy volume would be applied.

4.1 Methodology

The financial incentives for delivering energy when an activation is requested are analyzed. When looking at the in-
centives for delivering energy, the approach adopted in the study consists of two steps:
1) In afirst step, the profits that would be realized in case a bid is activated are written as a function of the vol-
ume that is effectively delivered (Ep,;). Indeed, when determining whether or not to deliver the requested

energy volume, the actually delivered volume of energy forms the decision variable.

Profit(Epe) = Z Revenues(Epg;) — Z costs(Eper)

2) In asecond step, the incentive to deliver are mathematically derived by taking the derivative of the profits
with respect to the energy volume actually delivered. Indeed, there is an incentive to increase the energy
volume delivered as long as this derivative is positive. In contrast, there is a financial incentive to deliver less
energy if this derivative is negative.

d Profit

0 Epe

d Profit

Incentive to increase Ep,; if

Incentive to decrease Ep, if

For step 1 (determination of the profits related to an activation as a function of the energy volume actually delivered),
two key assumptions are taken:
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a) The revenues and costs from all roles taking up responsibilities or being involved in the delivery of the re-
quested service are considered. Specifically, in Option 1, this means that we will look at the financial im-
pacts on the roles of the GU, the FSP and the BRP taking up the role of BRPrsp. As there is no BRPrsp in
Option 2, for this option only the financial impacts on the GU and the FSP are considered.

b) The analysis looks at the joint profits that can be realized by (the possibly multiple) parties taking up the dis-
tinct roles involved in the delivery of the service and does not look at incentives for individual parties/roles.
This for two reasons. First, in principle the incentives would remain to maximize the total profits. Also, in
case different parties would be involved, maximizing the total profits could lead to benefits for all involved
parties. Second, the revenues/costs of individual parties depend on the arrangements made between the
different involved parties. Such arrangements could differ from situation to situation and in any case are not

known to Elia.

4.2 Possibilities for avoiding incentives to not deliver the requested energy volume

This section looks at the incentives for delivering the requested energy and the possibilities to avoid that there is an
incentive to not deliver the requested energy. For simplicity, the remainder of this section is elaborated assuming an
upward activation (positive energy volume requested). However, identical conclusions would be achieved for down-

ward activation.
4.2.1 Option 1: adjustment with the requested energy volume

The total profits (or loss) that can be realized in case an energy bid is activated can be represented as follows:

it — energy bid Operational cost incentive
Profit = EReq x P 9y — Epe X PP - (Eto be supplied — EDel)E <E X P
Del to be spplied

- (EReq - EDel) X Pimb

As can be seen, the total profit (or loss) consists of 4 components:
e The energy remuneration received by the FSP for the activated bid (= Eg,, x P¢meT9¥ bid)
o The energy remuneration is based on the requested energy volume (Ereq) and is independent of
the volume actually delivered.
¢ The operational costs or opportunity costs faced by the GU related to delivering the energy (=
—Ep,, x PoOperational cost)
o The operational costs (e.g., fuel costs) are assumed to be liner with the energy volume effectively
delivered.

¢ The incentive term applicable to the FSP in case of under delivery (= — (Em be supplied —

EDel)

X Pincentive)
if Epe1<Eto pe supplied
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o This term only applies in case the actually delivered volume is lower than the volume to be sup-
plied™®.
e The cost for the BRPrsp related to the imbalance created in his Balancing Perimeter in case more/less en-

ergy is delivered compared to what has been requested (= —(Egeq — Eper) X pimb)

When takin the derivative of the total profits with respect to the volume actually delivered (%), it can be consid-
Del

dProfit

ered that there is an incentive to increase the delivered volume of flexibility if > 0, or thus if:

0Eper
pincentive 4 pimb -, pOperational cost (ifE < E . )
{ Del to be supplied

imb Operational cost (;
P > poP (lf EDel 2 Eto besupplied)

In other words, when a perimeter adjustment with the requested energy volume is applied, there is an incentive to
deliver the service (avoid underdelivering) if the incentive term to which the underdelivered volume would be exposed
and the imbalance price to which the BRPrsp is exposed are higher than the cost of actually delivering the energy. It
can further be noted that this holds independent of the actual volume of the perimeter adjustment (i.e., whether Op-
tion 1a, 1b) or 1c) would be taken.

From this, it can also be observed that there is indeed a risk that in case the imbalance price would be low (or possi-

bly even negative) at the moment an upward activation is requested, this could result in an incentive to not deliver the
requested energy. However, such incentives can be avoided by applying a well-dimensioned incentive scheme. Spe-
cifically, incentives for not delivering the requested energy are avoided in case:

Pincentive > POperationalcost _ Pimb (1)

As can be seen from Equation (1), the amount of the incentive scheme that would minimally be needed to avoid in-

centives to not deliver the requested energy is thus dependent on the imbalance price. Moreover, the operational

costs are not necessarily known to Elia (e.g., for mFRR) but it can be considered that the price of the activated en-

ergy bid is equal or higher than the operational costs. Elia has proposed an incentivescheme in the new mFRR de-

sign as well as in the iICAROS design, in which two incentive terms can be applied depending on the imbalance price:
1) A minimum incentive term that is always applied. This minimum incentive term corresponds to 25% of the

price of the energy bid.

10 Note that the term energy volume to be supplied (E;, pe suppiiea) iS Used to reflect that the energy volume used in
the activation control. Depending on the approach taken for the perimeter adjustments (i.e., Option 1a), Option 1b) or
Option 1c)), this term could be the same or (slightly) differ from the requested energy volume (i.e., the energy volume
used for the perimeter adjustment).
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2) An additional incentive term (= penergy bid _ pimb) that js only applied in case the imbalance price exceeds
the price of the energy bid.
It can be derived that the incentive scheme proposed by Elia indeed avoids incentives for not delivering the re-

quested energy at all moments.!
4.2.2 Option 2: adjustment with the delivered energy volume

In case an adjustment with the delivered energy volume would be applied, the total profits (or loss) that would be re-
alized in case an energy bid is activated can be represented as follows:

PR energy bid Operational cost incentive
PT'Oth - EReq x P 9y - EDel X pOP - (Eto be supplied — EDel)E <E . x P
Del to be spplied

Again, the profits consists of the remuneration for the activated energy bid (= Eg., X Pe"¢797bd) the operational

costs or opportunity related to delivering the energy (= —Ep,, X Poperationalcosty gnd the incentive term applicable

in case of under delivery (z = (Eto ve supptiea — Epet) X P""C"’"”""’>. The only difference with Section

if Epei<Eto be supplied
4.2.1 is that there is no term related to an imbalance faced by the BRPrsp, as there is not BRPksp involved in this
case (and the BRPsource is neutralized).

dProfit

When takin the derivative of the total profits with respect to the volume actually delivered (T
Del

), it can be consid-

dProfit
aEDel

incentive Operational cost (;
{P > pop (if Epet < Eo besupplied)

Operational cost i
PP <0 (lf EDel = Eto be supplied)12

ered that there is an incentive to increase the delivered volume of flexibility if > 0, or thus if:

In other words, when a perimeter adjustment with the delivered energy volume is applied, there is an incentive to de-
liver the service (avoid underdelivering) if the amount of the incentive term to which the underdelivered volume would

be exposed is higher than the cost of actually delivering the energy, or thus:

11 Indeed, in case in case PimP > penergybid the term on the right-hand side of Equation (1) will always be smaller
or equal to 0 (as we can safely assume that the price of the energy bid would be minimally equal to the operational
costs) and there is no need to apply an additional incentive component. In contrast, in case PP < penergybid gn
additional incentive term might be needed. By considering that the additional incentive component equals pincentive —
penergybid _ pimb replacing this in Equation (1) yields pener9y bid _ pimb - pOperationalcost - pimb g thg

penergybid - pOperationalcost - congjdering that there is no reason to bid below the operational cost, it can thus be
shown that the proposed incentive scheme avoids incentives to not deliver the requested energy in all situations.

12 In case the FSP does not take up the role of BRPsource. If the FSP would be the BRPsource and considering that a
cap would be applied to the calculation of the delivered volume, the BRPsource any volume overdelivered would be
exposed to the imbalance price.
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Pincentive > POperational cost (2)

It can be seen that when a perimeter adjustment with the delivered volume would be applied, the financial incentive
term that is by default applicable in case of under delivery would need to be significantly higher compared to a situa-
tion where a perimeter adjustment with the requested energy volume would be applied. Considering that the opera-
tional cost can be considered lower/equal to the price of the energy bid, and that a certain margin is needed to avoid
that bids for which poperationalcost — penergy bid yoy|d still get a sufficient incentive for actually delivering the service,
an incentive term such as 125% of the price of the energy bid would realize this goal. It must be noted that the incen-
tive term applied in case a perimeter adjustment with the delivered energy volume would be applied could be inde-

pendent of the imbalance price.

4.3 Summary and conclusion

In this section, the incentives for delivering the requested energy are analyzed, and this both in case a perimeter ad-
justment with the requested energy volume would be applied, and in case a perimeter adjustment with the delivered
energy volume would be applied.

The main conclusion of the analysis is that in both main options for the perimeter adjustments, incentives for not de-
livering the requested energy can be avoided by applying well-dimensioned incentives. In case a perimeter adjust-
ment with the requested energy volume (Option 1) is applied, it is shown that incentive applied for under delivery
would need to be dependent on the imbalance price (at least in certain moments) and hence is more complex. The
incentive scheme proposed by Elia for the new mFRR and iCAROS design realize the objective of avoiding incen-
tives to not deliver the requested energy in all moments; In case an adjustment with the delivered energy volume
would be applied, significantly higher incentives would need to be applied in case of under delivery in order to avoid
incentives for not delivering the requested energy. However, the applied incentive does not need to be dependent on

the imbalance price and hence could be simpler.
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5. Implications of the perimeter adjustments for the possibili-
ties to enable different parties to take up the role of BRP
and SA/BSP

As introduced in Section 1.1, there are questions on how to adjust the perimeters in case different parties take up the
role of BSP/SA and the roles of BRPsource/Supplier. In Section 2.1 and 2.2, the model based on a perimeter adjust-
ment with the requested volume and the model based on a perimeter adjustment with the delivered volume have
been presented. In this section, we will evaluate these two models in terms of the implications for enabling different

parties to take up distinct roles.

Before the implications of the two models on the split of roles is analyzed in detail, two key principles are presented
that are essential for any model enabling different parties to take up distinct roles:
1) An activation performed by an SA/BSP should not have an impact on the roles not involved in the delivery of
the service (i.e., the BRPsource and the Supplier)!3;
2) Distortions impacting an efficient market functioning should be avoided.

5.1 Key differences between both models for the perimeter adjustment and their implica-

tions for enabling different parties to take up distinct roles

There are two key differences when comparing the two models presented in Section 2.1 and 2.2. This is illustrated
in Figure 10 and discussed in detail below.

13 Note that an activation performed by the SA/BSP could have an impact on the BRPsassp (if present in the model).
However, this impact is not considered to be an issue as the SA/BSP and the BRPsassp are both taking up responsi-
bilities related to the activation and are working together (in practice, it is observed that the party taking up the role of
BRPssp is (almost) always the same party as the party taking up the role of BSP.
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Model based on an adjustment with the requested
volume (Option 1)

Model based on an adjustment with the delivered
volume (Option 2)

- Ereq (all activations)

e

- Edel (in case of ToE) + Edel (in case of ToE) - Edel (all activations) No BRP<p taking
' - responsibility
Financial 1 ~
compensation : )

\ (in case of TOE) \. No compensation

“‘-fpr the Supplier?

BN

Figure 10: Overview of the two models and their key differences related to the split of roles.

5.1.1 Need for compensation mechanism for the impact on the Supplier

A first difference relates to the compensation of the Supplier. In the Transfer of Energy model currently applied
for splitting the roles between FSP/BRPrsp and BRPsource/Supplier, there is a financial compensation foreseen be-
tween the FSP and the Supplier.!* In contrast, in the original ICAROS design notes where the model based on ad-
justing the perimeter with the delivered volume has been proposed, there is no explicit mention of a compensation
mechanism for the Supplier. While the compensation for the Supplier is a priori out of scope of this study, this aspect
is nevertheless treated here as it has an important impact on the possibilities for enabling a split of roles.

A compensation for the Supplier is however needed on top of the adjustment of the perimeter of the BRPsource. This
because in absence of a compensation for the Supplier:
1) An activation performed by an FSP would have a financial impact on the party taking up the role of Supplier
2) Distortions would be introduced that could have a significant impact on the price formation of energy bids
(and hence the merit order)

These two effects are illustrated in the illustration below.

14 Note that the compensation can be organized in different ways in different correction models. In the Transfer of
Energy, there is a direct compensation between the FSP and the Supplier. In the individual correction model Elia has
proposed, the compensation of the Supplier would happen implicitly by adjusting the metering values such that the
Supplier would invoice the energy that would have been consumed/injected in case no activation would have taken
place.
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Assume:
e aGU has a small CHP unit and has a contract with his Supplier (=BRPsource) to sell all injected energy at a fixed
price of 150€/MWh;
e the GU takes up the role of BSP himself or appoints a third party different from his Supplier/BRPsource to take up the
role of BSP;

e the operational costs (e.g., fuel and emission costs) related to this activation in the given quarter hour correspond
to 150 €/ MWh.

The impact of the activation of the different roles is described below and presented in the figure below:

1) Elia sends an activation request of a bid of 4 MW for a single quarter hour (corresponding to an energy requested
of 1 MWh) and remunerates the BSP for the requested energy.

2) The injection of the CHP unit is effectively increased by 4 MW during the quarter hour. As a result, the operational
costs for the Grid User increase by 150€ (=1 MWh * 150€/MWh). At the same time, the GU can sell 1IMWh more to
his Supplier with a value of 150€. As a result, there is no net financial impact on the GU.

3) There is no net impact on the BRPsource. INdeed, the 1 MWh additional injection that enters in the Balancing Perim-
eter of the BRPsource is compensated by the perimeter adjustment with the delivered volume of 1 MWh.

4) The Supplier needs to buy an additional MWh from the GU for a cost of 150€ (and this without the energy ending
up in the Balancing Perimeter of the BRPsource).

In absence of a compensation for the Supplier, the consequences are that:
e The Supplier(-BRPsource) is financially impacted as a result of the activation performed by the BSP
e The parties involved in valorizing the flexibility can make a positive profit when offering the energy bid at prices well
below the operational costs. As such, there could be a significant impact on the price formation of energy bids. In-
deed, in absence of a compensation for the Supplier, the same energy can be valorized twice (i.e., the 1 MWh is
sold to Elia in the form of a balancing energy bid and is sold to the Supplier). As a result, in this example, the BSP
and GU could already make profits when selling upward energy bids at any price above 0€/MWh.

FSP and GU make profits when selling
pward energy bids at prices above 0
nstead of 1506/MWh)

1e energy sold to both

- 1 MWh (imbalance adjustment -Ep_) Supplier (dout
+ 1 MWh (increase measured injection) 5 jne ntives fo.

below the actual costs because (part
of) the costs are covered by the
" Supplier)

Additional ™

Payme;:ég;GUof .

Supplier buys energy from the £
GU that does not end up in the S

perimeter of the BRP and hence E

has no value
Increase injection of CHP unit by 1 MWh

¥ Increase of operational costs by 150€
» Sell for 150€ additional energy to the
Supplier

Activate 1 MWh
following activation of
an upward energy bid

Figure 11: lllustration of the need for a compensation mechanism for the Supplier when splitting the roles.
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It can thus be concluded that neutralizing the impact of an activation on the BRPsource is not sufficient but
that a compensation of the Supplier is also needed in order to enable different parties to take up distinct roles
without introducing distortions. The implication is that in order to effectively enable a split the roles, a compensation
mechanism would need to be put in place. As discussed above, this compensation can take different forms:

e The compensation can be agreed between the parties taking up the role of FSP/BRPFsp and the parties
taking up the roles of Supplier and BRPsource (Similar to the “Opt-out agreement’ applicable for delivery
points of the type DPpg participating to the aFRR, mFRR or DA/ID market segment via an FSP that is a dif-
ferent party than the BRPsource/Supplier)

e The compensation can be organized between the FSP and the Supplier. This is currently applied in the
Transfer of Energy framework

e The compensation can be realized implicitly by correcting the meter values such that the Supplier invoices
the energy component based on the corrected metering (i.e., the Supplier would invoice the energy compo-
nent based on the offtake/injection that would have taken place in absence of an activation). This is cur-
rently not applied in Belgium but is being proposed by Elia.

The introduction of a compensation mechanism for the Supplier might also require changes to the regulatory
framework (notable, the Transfer of Energy mechanism is currently restricted to specific market segments that do
not include redispatching).

5.1.2 Impact of the absence of BRPksp taking up balance responsibility

A second key difference between both models is that in the model based on an adjustment with the delivered volume,
there is no BRPrsp role taking up balance responsibility. At first sight, the absence of a BRPrsp does not impact the
BRPsource @and/or Supplier and hence seemingly does not impact the split of roles. However, as discussed in Section
3.3, a model based on the adjustment with the delivered volume requires to introduce a cap and floor when calculat-
ing the delivered volume. In addition to the complexity coming along with such a cap (and floor), there are important
consequences for the split of roles:

1) The BRPsource and Supplier would still be financially impacted in case the FSP would deliver more than the
requested volume. In addition, in case multiple delivery points are used for an activation with over delivery,
the capping of the delivered volume on the level of the delivery point further introduces an arbitrary element
in the compensation of the BRPsource/Supplier.

2) Valorizing available flexibility on top of the requested volumes would only be possible in collaboration with
the BRPsource.

Finally, a model where a BSP/SA could enter the market without being a BRP or assigning a BRP to take up balance

responsibility does not seem compliant with the Clean Energy Package (relevant article shown below).
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(EU) 2019/943 Art. 5(1):
“All market participants shall be responsible for the imbalances they cause in the system (‘balance re-

sponsibility’). To that end, market participants shall either be balance responsible parties or shall con-

tractually delegate their responsibility to a balance responsible party of their choice. Each balance re-

sponsible party shall be financially responsible for its imbalances and shall strive to be balanced or

shall help the electricity system to be balanced.”

5.2 Summary and conclusion

This section examined the impact of models described in Sections 2.1 and 2.2 on the split between the roles of FSP/
BRPrsp and BRPsource/Supplier .

A first important conclusion is that to neutralize the impact of the activation performed by the SA/BSP on other market
parties, it is not sufficient to only adjust the perimeter of the BRPsource. Indeed, a compensation mechanism for the
Supplier also needs to be foreseen. A framework for neutralizing the BRPsource @and the Supplier is currently being ap-
plied to the balancing market, in the form of different compensation mechanisms (as part of the model based on the
requested volume). An extension of (a part of) this framework would be needed to enable a split between the SA and
the BRPsource/Supplier for redispatching.

Second, this section has shown that the model based on the adjustment with the delivered volume (Option 2) has
drawbacks related to the model based on an adjustment with the requested volume (Option 1). Notably, in the model
based on an adjustment with the delivered volume:
e The BRPsource (@and Supplier) would be financially impacted in case the FSP delivers more than the re-
quested volume.
e Valorization of flexibility that is available on top of the requested volume would not be possible via the FSP,
and is hence only possible via the BRPsource, making it more complex to valorize all available flexibility.
e The FSP could participate to the market without being a BRP or appointing a BRP, which seems does not
seem compliant with the Clean Energy Package.

33



Elia | Study on the evolution of the BRP Nominations

6. Consideration of the assumed activation profile

As discussed in more detail in Section 1.1, the activation profile for mFRR needed to be formalized and harmonized
in the context of the connection to the MARI platform in order to have a clear way of accounting for the impact of the
exchange of balancing energy on the FRCE. As a result, the assumed activation profile for mMFRR has changed, and
has also been adopted for redispatching (at least, in case the default full activation time of 12,5 minutes is applica-
ble). Specifically:
e The mFRR full activation time (= default activation time for redispatch bids) is reduced from 15 to 12,5
minutes;
e Scheduled activations are requested in the middle of the quarter hour before the quarter hour for which the
bid is activated;
e Inthe assumed activation profile, the ramping up (down) starts (terminates) in the quarter hour before (af-
ter) the quarter hour for which the bid has been activated.

In that context, this section addresses the question of whether or not there is a need to adapt the currently used
block approach for the perimeter adjustments (and if yes, in which way). To this end, Section 6.1 first gives an
overview of the block approach for the perimeter adjustment and its impact. Next, Section 6.2 evaluates the benefits
and drawbacks of the potential alternative approaches for the perimeter adjustments that have been introduced in
Section 2.3.

6.1 The block approach for the BRP perimeter adjustments
6.1.1 Introduction to the block approach

Figure 12 schematically illustrates the block approach for the perimeter adjustments applicable today'® in case of a

scheduled mFRR/redispatch activation of two quarter hours (QH(to) and QH(t1)).

15 Before the new version of the T&C BSP mFRR for MARI and the new version of the T&C SA for iCAROS phase 1
have entered into force.
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Current situation, before iCAROS phase 1 and local go-live new mFRR design

Perimeter adjustment(s)
= Energy requested

Assumed linear activation profile

A = T based on the 15min FAT
MW
Power
Requested , & ~
Activation p -’ S ~
request ” ~
” ~
” ~
I z N
” ~
QH(t.,) QH(t;) QH(t2) Time

Figure 12: lllustration of the block approach for an upward mFRR/Redispatch activation lasting two quarter hours.

As can be seen on the above figure, the current full activation time of 15 minutes is translated in an assumed linear
activation profile (presented by the blue dashed line on Figure 12). Currently, no activation control is performed dur-
ing the first quarter hour for which the bid is activated as this quarter hour spans the full activation time of 15 minutes.
During the second quarter hour, the activation control is being performed by checking whether the energy delivered is
equal to or larger than the energy to be supplied (indicated by the white surface with the black dashes on Figure 12).
In contrast to the activation control, the remuneration of the activated energy bids and the perimeter adjustments are
based on the full power requested from the start of the first quarter hour of the activation. Given that the resulting pe-
rimeter adjustments are blocks (red rectangles on Figure 12), this way of adjusting the Balancing Perimeter of the

BRP is commonly referred to as the “block approach”.

With respect to the linear activation profile that is assumed, it is essential to note that mFRR/redispatching are quar-
ter-hourly energy products (i.e., the BSP/SA has to provide a volume over the quarter hour) and not a profile product
such as aFRR. This means that, although the current full activation time is translated in a linear minute-by-minute
activation profile as drawn on Figure 12, the activation control is based on quarter-hourly values (i.e., quarter-hourly
metering data and quarter-hourly schedules/baselines). The direct consequence of this is that different activation pro-
files can be (and in practice are being) followed by different delivery points/technologies that all respect the full activa-
tion time of 15 minutes and hence result in a successful activation control. In that sense, the combination of the acti-
vation control and the block approach currently applied results in a pragmatic solution that recognizes different activa-
tion profiles occurring in practice, while giving an indirect incentive to deliver as much as possible the energy re-

quested already during the first quarter hour of the activation.
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6.1.2 Impact of the block approach

This section looks at the (potential) impact of applying the block approach. The impact on three different aspects will
be considered:

e The impact on the Balancing perimeter of the BRPrsp and the potential impact on pricing of energy bids
(Section 6.1.2.1);

e The impact on the incentives for delivering the requested energy (Section 6.1.2.2);
e The possibilities for splitting the roles (Section 6.1.2.3).

6.1.2.1 Potential impact on the Balancing perimeter of the BRPgsp

Current situation (before go-live of iCAROS phase 1 and the new mFRR design for the connection to MARI)

Assuming that the assumed linear activation profile would be followed by the FSP, the impact on the Balancing Pe-
rimeter of the BRPrsp of applying the block approach is represented in Figure 13. As can be seen on this figure, the
impact would be the following:
e The BRPrsp would have a short (long) position during the first quarter hour of delivery in case of an upward
(downward) activation;
e The BRPrsp would have a long (short) position during the quarter hour after delivery in case of an upward

(downward) activation.

Perimeter adjustment(s) S 5 tob lied (E )
=Energy requested nergy to be supplied (Es; ee suppea)

A — — Assumed linear activation profile
MW based on the 15min FAT
Power
Requested
Activation 0 - ’
request ,
”
”
’
I ra e

QH(t) QH(t,)

FAT = 15 min

Figure 13: lllustration of the impact of the block approach on the balancing perimeter of the BRPrsp in case the as-
sumed linear activation profile is followed in reality (situation before go-live of ICAROS and the new mFRR design)

In case the linear activation profile would be followed, there would thus be both positive and negative imbalances for
the BRPrsp. These imbalances could have a financial impact on the BRPrsp if the financial impact of the negative
imbalance would not be fully compensated by the financial impact of the positive imbalance.

36



Elia | Study on the evolution of the BRP Nominations

For mFRR, the imbalance price is currently correlated with the mFRR activations in the sense that the imbalance
price in the first quarter hour of an upward (downward) mFRR activation (QH(to) in Figure 13) is on average higher
(lower) than the imbalance price in the first quarter hour after the mFRR activation (QH(t2) in Figure 13). As a result,
the financial impact of the positive imbalance on average does not fully neutralize the financial impact of the negative

imbalance, implying that, on average, a limited cost would be induced for the BRPssp in case of an activation.

For redispatching, it is observed that imbalance prices are not correlated with redispatch activations (as could be ex-
pected). As a result, the average financial impact of potential imbalances that would occur if the assumed linear acti-

vation profile would be exactly followed is expected to be close to zero.

However, it must be noted that the above holds under the assumption that the assumed linear activation profile would
be followed (on a quarter-hourly level). As discussed in Section 6.1.1, in practice different activation profiles are being
followed (e.g., depending on the technological characteristics) that could all respect the full activation time. Consider-
ing further that any difference (on a quarter-hourly level) between the actual activation profile and the profile applied
for the perimeter adjustments would introduce an imbalance for the BRPrsp, it can be concluded that potential imbal-
ances introduced for the BRPesp cannot be fully avoided, and this regardless of the profile taken for the perimeter

adjustments.

Situation following the go-live of iCAROS phase 1 and the new mFRR design for the connection to MARI

As discussed above, the assumed activation profile has been adapted and formalized in the context of the integration
of the European balancing energy markets and this activation profile has also been adopted for redispatching How-
ever, it is important to note that, although the minute-by-minute activation profile has been formalized, mFRR and
redispatching are foreseen to remain quarter-hourly energy products. As such, it cannot be excluded that the actual
activation profiles will deviate from the new activation profile, particularly because certain technologies cannot exactly
follow the MARI profile.

For technologies that would follow the profile of the block approach, no imbalances and potentially resulting costs are
introduced. However, in case technologies/delivery points are used that would exactly follow the activation profile, the
BRPssp would face certain imbalances. These imbalances would however be different with the new activation profile
and are shown in Figure 14. Indeed, the imbalances that would result if the new activation profile would be followed
represent significantly smaller energy volumes compared to the imbalances that would be found in case the linear

activation profile based on todays’ FAT would be followed.® In other words, the new activation profile more closely

16 The volume of the negative and positive imbalances to which the BRPrsp would be exposed in case the BSP/SA
would exactly follow the activation profile is reduced by 67% when comparing the new activation profile to the linear
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resembles the profile of the block approach compared to the current linear activation profile. This is due to two rea-
sons: 1) in the new activation profile, the ramp is assumed to happen over 10 minutes compared to the 15 minutes

with the current linear activation profile, 2) the ramps are assumed to be spread over two quarter hours.

The potential financial impact on the BRPrsp not only depends on the energy volumes of the potential imbalances but
also on the imbalance price spread between the quarter hours where the short and the long positions would be real-
ized. In this regard, it can be noticed that, in contrast to the imbalances that can be further apart with the current acti-
vation profile that (as shown on Figure 13), the positive and negative imbalances that would materialize if the new
activation profile would be followed happen in consecutive quarter hours (as shown on Figure 14). As a result, the

imbalance price spread observed for mFRR also tend to be smaller compared to the current activation profile.

Based on data from April 2022-April 2023, the imbalance prices during the first quarter hour where upward mFRR
was activated (QH(to) in Figure 14) was on average 90€/MWh higher than in the quarter hour before the activation
(QH(t1) in Figure 14) . Similarly, the imbalance price during the last quarter hour where upward mFRR was activated
(QH(t1) in Figure 14) was on average 88€/MWh higher than in the quarter hour after the mFRR activation (QH(t2) in
Figure 14) . As a result, the imbalance price tends to be higher at the moment the BRPgsp would have a short posi-
tion (QH(to) and QH(ty) in Figure 14) and lower during the quarter hours where the BRPssp would have a long position
(QH(t1) and QH(t2) in Figure 14). Therefore, the potential imbalances for the BRPssp when following the activation
profile on a quarter-hourly basis would on average introduce a cost for the BRPssp.

For downward mFRR activations, a different observation is made. In general, the imbalance price during moments of
downward mFRR activations is lower than outside periods of downward mFRR activations. However, when looking at
the price spreads observed shortly before/after a downward mFRR activation, the situation is different. Specifically, in
the first quarter hour after the downward mFRR activation, the imbalance price is on average 24€/MWh higher com-
pared to the imbalance price in the last quarter hour of the downward mFRR activation. However, the average imbal-
ance price observed in the quarter hour before the downward mFRR activation is on average 34€/MWh lower than
during the first quarter hour of the mFRR activation. As can be seen, for downward activations, the observed price
spreads are significantly smaller as for upward activations and would even result on average in a benefit rather than

a cost for the BRPgsp.

activation profile based on today’s full activation time. With the new activation profile, the volume of the short position
during the first quarter hour of the activation (assuming an upward activation) would represent 8,3% of the energy
volume that is remunerated for the first quarter hour. During the last quarter hour of the activation, there would be
another short position reflecting another 8,3% of the remunerated energy volume of one quarter hour. In contrast,
with the linear activation profile based on today’s full activation time, the short position in the first quarter hour of de-
livery would represent 50% of the energy volume that is remunerated for the first quarter hour.
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It must be noted that the connection to the European balancing platforms introduce uncertainty on the imbalance
price spreads observed between the quarter hour before an mFRR activation and the first quarter hour of the activa-
tion, and between the last quarter hour of an mFRR activation and the first quarter hour after the activation. However,

Elia would expect these price spreads to rather decrease than increase.'”
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Figure 14: lllustration of the impact of the block approach on the balancing perimeter of the BRPrsp in case the new
activation profile would be followed (situation after go-live of ICAROS and the new mFRR design)

The potential financial impact on the BRPsgsp is relevant as any imbalance-related cost for the BRPssp would likely be
considered in the pricing of the submitted energy bids. An illustration of the potential financial impact for an upward
MFRR activation is provided below. It must be noted that the below illustration is intended to provide an indication of
the order of magnitude of the average?® financial impact of the imbalances that would be introduced for the BRPssp in
case of an upward activation and under the assumption that the new activation profile would be exactly followed (on a
quarter-hourly basis). As indicated above, the imbalance price spread and the resulting average financial impact for a

downward activation is much lower (and on average even beneficial for the BRPssp).

17 Indeed, today mFRR activations are performed in response to a system imbalance in the Belgian zone. The price
of the mFRR activation is considered in the calculation of the imbalance price during the moment of the mFRR activa-
tion. As the mFRR component frequently sets the marginal incremental price and hence the imbalance price, the im-
balance price tends to be higher during quarter hours with upward mFRR activations compared to the quarter hours
just before/after the mFRR activation. However, after connection to the MARI platform, an mFRR energy bid could be
activated on request of another TSO. In that case, there is no demand for mFRR by Elia and the clearing price of the
activated mFRR energy bid would not be considered in the calculation of the imbalance price for the Belgian zone. As
a result, in those cases there would be no reason to assume that the imbalance price during the mFRR activation
would be higher than just before/after the activation.

18 The average financial impact is analyzed as the average financial impact is assumed to be considered by the
BSP/BRPssp When pricing mFRR energy bids.
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Assume:
« an upward mFRR Energy Bid of 100 MW is activated for 2 consecutive quarter hours (QH(to) and QH(t1))
«  The price of the activated mFRR Energy bid equals 400 €/ MWh (for both quarter hours)®
«  The imbalance price in QH(to) and QH(t1) is 400 €/ MWh?°
«  The imbalance price in QH(t-1) and QH(ts) is 310 €/ MWh?!
+  The BSP exactly follows the new activation profile
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In this case:
o The energy remuneration received by the BSP corresponds to 20.000 € (= 100 MW * 400 € MWh * % h)
e The cost for the BRPssp related to the imbalances corresponds to 378€ (= 2 * 2.1 MWh * (400-310)
€/MWh)

In other words, in this illustration, the imbalances that would be introduced if the BSP would exactly follow the ac-
tivation profile would represent (on average) less than 2% of the remuneration corresponding to the activated en-
ergy bids. In case the BSP would follow the profile of the block approach on a quarter-hourly basis, the BRPssp

would have no imbalances and related costs.

Figure 15: lllustration of the potential financial impact on the BRPssp in case the assumed activation profile is fol-
lowed and the block approach for the perimeter adjustments is applied.

19 The price reflects the clearing price of the energy bid and can hence be higher than the price at which the bid has
been offered (e.g., for bids lower in the merit order).

20 In the period April 2022-April 2023, the average imbalance price during moments where upward mFRR has been
activated corresponded to 406 €/ MWh.

21 It must be noted that the imbalance prices assumed in the different quarter hours do not directly influence the result
of the illustration as long as the spread between imbalance prices remains the same. The imbalance price during the
activation could in some moments for instance be higher than the price of the mFRR energy bid. However, this would
not impact the results from the illustration as long as the imbalance price spread would remain unchanged. Based on
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It must further be noted that the perimeter adjustments according to the block approach do not create a barrier for
participation to mFRR. Indeed, perimeter adjustments according to the block approach would not result in a financial
incentive for valorizing the flexibility implicitly instead of explicitly in the form of an mFRR energy bid, and hence

would not negatively impact liquidity.

This can be clearly shown by looking at the total profits that can be obtained by the FSP/BSP and its BRP when de-

livering a certain energy volume. Assume an energy volume as illustrated below.

Actual activation profile

Maw power
delivered /_\

QH(t;) QH(t)  aH(t,)

This energy could either be delivered as part of an implicit reaction to the system imbalance/imbalance price or could
be delivered in response to an energy bid (assuming the BSP has submitted a corresponding energy bid). In case the
energy is delivered as part of an implicit reaction, no perimeter adjustment is being applied. In contrast, in case the
energy is delivered as part of an mFRR energy bid, it is assumed that a perimeter adjustment according to the block

approach is applied.

In case the energy is delivered as part of an implicit reaction, the joint profit for the FSP/BRPrsp is a direct result from
the operational costs of delivering the energy and the imbalance prices in the three quarter hours in which the energy
is delivered:

Profit = — (Eperou(t-1) + Eperoncto) + (Eperou(en)) X pOperational cost

+ Epetgn(t-1) X Pohite—1) + Epetonco) X Poiiteo) + Eperouen) X Pgpten)

In case the energy is delivered in response to the activation of an mFRR energy bid, there are two additional terms in
the equation describing the profit for the BSP/BRPgsp: a term related to the energy remuneration of the activated bid
and a term related to the adjustment of the perimeter according to the block approach. The resulting joint profit for the
BSP/BRPssp is in that case:

Profit = — (Epeigut-1) + Epergu(to) T (Eperou(r)) X pOperational cost

+ Epergu(t-1) X ngr;?t—n + Eperon(to) X Pglll?to) + Eperou(t1) X PQiTZl(Jn)

+ Egeq X Peneroybid — Fp. . x PIb)

actual imbalance price spreads observed between April 2022-April 2023, a spread of 90 €/ MWh for upward activa-
tions is used as a representative value for the illustration.
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As can be seen from these equations, the potential revenues that could be obtained by delivering a certain energy
implicitly could only exceed the revenues from delivering the same energy in response to an activation of an mFRR
energy bid in case the two additional terms form a negative contribution to the profit, i.e., in case

+ Epeq X Peneroybid — pp . x Pt ) <0
, or thus in case the imbalance price during the moment of the activation would exceed the clearing price of the en-
ergy bid (e.g., in case the imbalance price would be set by an aFRR energy bid). This incentive related to the differ-

ent prices is general and regardless of the perimeter adjustments.??

It can hence be concluded that the perimeter adjustment with the block approach does not form an entry barrier for
participation to mFRR compared to valorizing the flexibility implicitly. This result is general for both upward and down-
ward activations and independent of any assumptions related to the imbalance price spreads between the quarter
hour(s) for which the submitted bid has been activated and the quarter hours just before/after the activation.

6.1.2.2 Impact on incentives for delivering the requested energy

In Section 4, an in-depth analysis was performed on the financial incentives for delivering the requested energy and
this for both the case where an adjustment of the Balancing Perimeter of the BRP would be performed with the re-
quested energy volume and the case where an adjustment of the Balancing Perimeter of the BRP would be per-
formed with the delivered energy volume. Here?, it was concluded that, when an adjustment with the requested vol-
ume is applied, the financial incentives depend solely on the imbalance price, the incentive scheme applied in case of
under-delivery and the operational cost of effectively delivering the energy, and hence not on the volume of the pe-
rimeter adjustment. This result is valid when applying the block approach for the perimeter adjustments but would be
equally valid in case a different profile would be taken for the perimeter adjustments. Indeed, although the adjustment
of the perimeter of the BRP represents a certain financial value for the BRPrsp (cost or revenue), this financial value
represents a sunk cost/value after a bid has been activated (i.e., the value/cost related to the perimeter adjustment
can no longer be influenced by delivering the requested energy). After the bid has been activated, the FSP still has
the choice of whether or not to deliver the requested energy and the value of delivering that energy is determined by
the imbalance price and the avoidance of financial incentive terms applied in case of under delivery. As such, it can
be concluded that the block approach for the adjustment of the perimeter has no direct impact on the financial

incentives for delivering the requested energy.?*

22 |1t must be noted that in practice, many different aspects could determine the choice of the FSP (e.g., uncertainty
related to imbalance prices, ability to deliver mFRR, etc.).

23 Section 4.2.1

24 The perimeter adjustments could provide an indirect incentive to follow the profile of the perimeter adjustment (and
avoid imbalances) where possible.
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6.1.2.3 Impact on the possibilities for splitting the roles

The block approach does not have a direct impact on the BRPsource/Supplier and hence has no direct impact
on the split of roles. Indeed, the block approach refers to the approach for adjusting the perimeter of the BRPrsp for
the energy sold to Elia in the form of an mFRR or redispatch energy bid. In case the party taking up the roles of
FSP/BRPrsp would be a different party than the party(ies) taking up the roles of BRPsource/Supplier, a compensation
mechanism (e.qg., Transfer of Energy or based on a bilateral agreement between the different parties) is applied and

this independent of the adjustment of the perimeter of the BRPrsp.

6.2 Potential alternatives for the block approach

This section analyzes the potential benefits and drawbacks of the alternative ways of adjusting the perimeter of the
BRP. The different options for the perimeter adjustments that are considered have been presented in Section 2.3.

6.2.1 Option 1b) adjustment during the quarter hour of delivery based on the assumed

activation profile

In this option, the perimeter of the BRPrsp would be adjusted only during the quarter hour for which the activated en-
ergy bid has been submitted (as also the case for the block approach). However, the volume of the adjustment would

correspond to the integral of the assumed activation profile within this quarter hour.

Figure 16 represents the impact on the BRPrsp in case the FSP would exactly follow the activation profile. Notably:
e The BRPrsp would be balanced during the quarter hours for which the energy bid has been activated

e The BRPrsp would have a positive (negative) imbalance in the quarter hour in which the ramp up is initi-

ated, and the quarter hour in which the ramp down is terminated in case of an upward (downward) acti-

vation.?®

25 Assuming the party taking up the role of BRPesp is the same party taking up the role of BRPsource.
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I:l Perimeter adjustment(s) = = Requested activation profile
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Figure 16: lllustration of the impact of the perimeter adjustments of Option 1b) on the perimeter of the BRPFsp in case
the assumed activation profile would be followed.

The result is thus that perimeter adjustments would represent a significant hidden subsidy for the BRPrsp in case
of upward activations and a significant hidden cost for the BRPrsp in case of downward activations. This be-
cause, for an upward activation, the energy delivered in the quarter hour before the activation and the quarter hour
after the activation is remunerated twice: it is remunerated by Elia as part of the energy bid remuneration and it is val-
orized via the imbalance price (that is positive on average).?® For a downward activation, an opposite impact would
be observed, i.e., the FSP and BRPrsp would need to pay twice for the downward energy delivered during the ramp-
ing periods (assuming positive energy bid and imbalance prices): once as part of the energy bid remuneration and
once in the form of a negative impact on the imbalance. Note that this subsidy/cost introduced via this way of ad-
justing the perimeter is i) applicable to all delivery points/technologies participating as it is independent of

the actual profile followed, ii) can take significant proportions.?’

The hidden subsidies and costs could introduce significant distortions. In particular for MFRR, the subsidies/costs will
significantly distort bid prices (assuming that the BSP would consider all subsidies/costs when pricing energy bids),
which would result in a strong distortion of the common merit order list of the MARI platform. This will in turn
lead to a sub-optimal use of the available flexible resources and hence higher system costs. In addition to this
distortion of the common merit order list, the additional cost introduced via this type of perimeter adjustment for
downward flexibility could result in a barrier for participation to mFRR and hence negatively impact liquidity for

downward balancing energy.

26 Note that it is assumed that the remuneration of the energy bid would not be changed when this option for the pe-
rimeter adjustments would be applied, i.e., the remunerated energy corresponds to the full energy volume of the as-
sumed activation profile (equal to the volume of the perimeter adjustment according to the block approach).

27 Taking the same illustration as in Section 6.1.2.1, but now applying the perimeter adjustments of Option 1b), the
subsidy for the BRPssp represents a value of 1302€ (=2 * 2.1 MWh * 310 €/ MWh) or more than 6% of the energy
remuneration received over the two quarter hours. For downward activations, the additional cost for the BRPssp is of
a similar order of magnitude.
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In addition to introducing undesirable subsidies/costs, this approach for adjusting the perimeters would also in-
troduce significant complexity. This because the volume of the perimeter adjustment to be applied in the different
quarter hours would need to be calculated separately considering whether or not the bid has been activated in the
previous/next quarter hours, the volumes (and direction) related to those activations and the moment of activation (in
case of direct activations).

Elia hence considers that Option 1b) does not form an appropriate approach for adjusting the Balancing Perimeter of
the BRP.

6.2.2 Option 1c) adjustment during all quarter hours based on the assumed activation pro-
file

In this option, the perimeter of the BRPrsp would be adjusted during the quarter hour for which the activated energy

bid has been submitted as well as during the quarter hours where the ramp-up is initiated and the ramp-down is ter-

minated. The volume of the adjustment in each of those quarter hours would correspond to the integral of the activa-
tion profile within that quarter hour. This is represented in Figure 17.

|:| Perimeter adjustment(s) = = Requested activation profile
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Figure 17: lllustration of the impact of the perimeter adjustments of Option 1c) on the perimeter of the BRPksp in case
the assumed activation profile would be followed.

Intuitively, this option of adjusting the perimeter of the BRPrsp has the benefit that the BRPrsp would not have im-
balances in case the FSP would exactly follow the assumed activation profile (on a quarter-hourly basis).?®
However, in practice, imbalances would still be introduced for technologies that are not able (e.g., technolo-

gies with an on/off behavior) or would not follow the assumed activation profile (e.g., possible for technolo-

28 Assuming the party taking up the role of BRPrsp also takes up the role of BRPsource.
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gies that are capable of responding significantly faster than the full activation time) while still realizing com-
pliant activations). As such, a cost/benefit for the BRPrsp will still be introduced for certain technologies/delivery

points.

Moreover, this approach of adjusting the perimeter of the BRPrsp would come with fundamental challenges. First, this
approach comes with a high level of complexity because:

e The calculation of the volume to adjust in the different quarter hours becomes significantly more complex.
This because the volume of the perimeter adjustment to be applied in the different quarter hours would need
to be calculated separately considering whether or not the bid has been activated in the previous/next quar-
ter hours, the volumes (and direction) related to those activations and the moment of activation (in case of
direct activations).

e The correction models for splitting the roles (e.g., Transfer of Energy) would logically also need to be ex-
tended to the quarter hours before and after the quarter hour for which the submitted bid has been activated.

The need to extend correction models, such as Transfer of Energy, to the quarter hours where the ramp is initi-
ated/terminated comes with fundamental inaccuracies for calculating the delivered volume during those quar-
ter hours. This because mFRR and redispatching are quarter-hourly products relying on quarter-hourly metering and
schedule/baseline values. Accurately quantifying the small energy volumes delivered during only a fraction of a quar-
ter hour while using quarter hourly metering and baseline values is not considered feasible.?° The below example
illustrates this fundamental inaccuracy The deviations on the calculated volume of energy delivered during the ramp-
ing quarter hours could i) introduce a significant risk for the BRPrsp that could potentially form a barrier for participa-

tion, and ii) introduces a random character in the adjustments performed for the BRPsource.

2% In case of a scheduled activation, and assuming the BSP follows the activation profile, energy is being delivered in
only 5 minutes during the quarter hours just before and just after the activation. In case of a direct activation, energy
could be delivered in even a smaller part of the quarter hour just before the activation.
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Assume:
*  Anupward mFRR Energy Bid of 10 MW is activated on an industrial site.
* In case no activation would have taken place, the industrial site would have consumed 20 MW (i.e., a
perfect baseline would be 20 MW).
» The industrial site exactly follows the assumed activation profile (relative to the perfect baseline).
+ In practice, the baseline is not always fully accurate. The calculated baseline is assumed to be distrib-
uted around the value of 20 MW with a normal distribution resulting in a mean absolute error of 2 MW.

Under these assumptions, the average absolute deviation of the calculated energy volume within a quarter hour
represents 0.5 MWh (either in positive or negative direction). This while the energy volume that would be effec-
tively delivered (using a perfect baseline) during the ramping quarter hours represent an energy volume of merely
0,2 MWh (= 8,3% * 10 MW * (1/4)h). In other words, the noise introduced by an imperfect baseline would repre-
sent energy volumes that are significantly larger than the energy volume effectively delivered. This is illustrated in
the figure below that shows the probability distribution of the calculated volume of energy delivered in comparison

to the volume that is supposed to be delivered during the ramping quarter hours.

0,18

Probability

Energy deliversd during the
ramping quartar hours

Calculated volume of the energy delivered [MWh]

Figure 18: lllustration of the challenge of accurately calculating the energy volume delivered during the ramping quar-
ter hours. The noise introduced by the baseline in unavoidable as Elia already adopts the best performing baseline
methodologies for mFRR (see the conclusions from the 2021 study on baseline methodologies)..

6.2.3 Option 2a) adjustment during the quarter hour of delivery based on the delivered

energy

In this option, the perimeter of the BRPsource Would be adjusted during the quarter hour for which the activated energy

bid has been submitted. The volume of the adjustment would correspond to the energy delivered during the quarter
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hour of the activation (calculated based on the quarter-hourly metering values and the quarter-hourly sched-
ules/baseline. This is represented in Figure 19.
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Figure 19: lllustration of the impact of the perimeter adjustments of Option 2a) on the perimeter of the BRP

As this option is based on adjusting the perimeter of the BRPsource With the delivered volume, this option comes with
the fundamental drawbacks of using the delivered volume to adjust the perimeter of the BRP, as identified in
Sections 3 and 5.

In addition, when this approach to the perimeter adjustments would be taken, and assuming the FSP would exactly
follow the activation profile (at least on a quarter-hourly basis):
e  The BRPsource Would be balanced during the quarter hours for which the energy bid has been activated
e The BRPsource Would have a positive (negative) imbalance in the quarter hour in which the ramp up is
initiated, and the quarter hour in which the ramp down is terminated in case of an upward (downward)
activation.
The result is that the volume of the perimeter adjustment is by default smaller than the remunerated energy volume,
and hence would result in a hidden subsidy for upward energy bids and a hidden cost for downward energy bids (as
in Option 1b).

In addition, this option would come with a very high complexity as it reflects a fundamental change compared to the
perimeter adjustments based on the requested volume that are applied today and the models for splitting the roles

applied today.

Elia hence considers that Option 2a) does not form an appropriate approach for adjusting the Balancing Perimeter of
the BRP.
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6.2.4 Option 2b) adjustment during all quarter hours based on the delivered energy

In this option, the perimeter of the BRPsource Would be adjusted during the quarter hour for which the activated energy
bid has been submitted as well as during the quarter hours where the ramp-up is initiated and the ramp-down is ter-
minated. The volume of the adjustment in each of those quarter hours would correspond to energy delivered during
each of those quarter hours (calculated based on the quarter-hourly metering values and the quarter-hourly sched-

ules/baseline). This is shown in Figure 20.
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Figure 20: lllustration of the impact of the perimeter adjustments of Option 2a) on the perimeter of the BRP

As this option is based on adjusting the perimeter of the BRPsource With the delivered volume, this option comes with
the fundamental drawbacks of using the delivered volume to adjust the perimeter of the BRP, as identified in

Sections 3 and 5.

In addition, this approach would come with a very high complexity as it reflects a fundamental change to the perim-
eter adjustments with the requested energy volume that are applied today and the models for splitting the roles that
are applied today. Moreover, this approach comes with the fundamental difficulty of calculating the delivered vol-
ume during the quarter hours where the ramp is initiated/terminated. This because mFRR and redispatching are
quarter-hourly products relying on quarter-hourly metering and schedule/baseline values. Accurately quantifying the
small energy volumes delivered during only a fraction of a quarter hour while using quarter hourly metering and base-

line values is not considered feasible.

Elia hence considers that Option 2b) does not form an appropriate approach for adjusting the Balancing Perimeter of
the BRP.
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6.3 Summary and conclusion

Based on the analysis of the impact of the block approach presented in Section 6.1, Elia considers that there cur-

rently is no motivation for adapting the block approach for the perimeter adjustments applied in case of the

activation of mFRR or Redispatch energy bids. This because:

The block approach does not impact the financial incentives for delivering the requested energy

once a bid has been activated (see Section 6.1.2.2);

The block approach does not directly impact the possibilities for splitting the roles of
FSP/BRPrsp and BRPsource/Supplier (see Section 6.1.2.3);

The block approach could potentially introduce imbalances in the perimeter of the BRPrsp. This

in case the FSP would exactly follow the activation profile. Such potential imbalances could slightly im-

pact the costs perceived by the FSP/BRPrsp related to the activation of an energy bid and could hence

impact the pricing of mFRR energy bids (as the costs could be internalized in the bid). However, it must
be noted that:

o

any potential financial impact for the BRPrsp in case the BSP would exactly follow the
activation profile is currently observed to be highly limited on average. This because i)
the imbalances that would be introduced represent highly limited energy volumes, ii) the imbal-
ances that would be introduced are in opposite directions and would hence partially cancel out
on average; iii) the financial impact on the BRPrsp depends on the correlation between imbal-
ance prices and the moment of mFRR/redispatch activations, which is expected to be close to
zero for redispatching and uncertain and rather expected to decrease for mFRR after connec-
tion to MARI.

independent of the profile taken for adjusting the perimeter of the BRPFsp (i.e., Option
1a), 1b) or 1c)), potential imbalances for the BRPrsp cannot be fully avoided for all tech-
nologies/deliver points as the actual activation profiles will differ from the profile used

for the perimeter adjustment.

50



Elia | Study on the evolution of the BRP Nominations

7. Recommended target design for the BRP perimeter adjust-

ments

Section 2 has presented the different options for adjusting the perimeter of the BRP in case of the activation of an
MFRR or redispatch bid. Sections 3 to 6 subsequently presented the result of an in-depth analysis of these different
options. A global overview of the benefits and drawbacks of the different options is presented in Figure 21.

Option 1: Adjustment with the Requested volume (-Eg,,) Option 2: Adjustment with the Delivered volume [-!E”Qg‘.]

2b) Del. during Qh of delivery
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Figure 21: Overview of the benefits and drawbacks of the considered options for the perimeter adjustments in case of
the activation of an mFRR or redispatch energy bid.

Based on this, Elia recommends maintaining the current approach for the perimeter adjustments (i.e., the so-

called block approach or the Option 1a). This mainly because:
Perimeter adjustments based on the requested volume have fundamental benefits compared to

perimeter adjustments with the delivered volume (see the conclusions of sections 3 and 5)

e From the different variants of the perimeter adjustments based on the requested volume, Elia is con-

vinced that the current approach for the perimeter adjustments provides the right incentives for

delivering the requested service, enables a split of roles and forms the most pragmatic option.
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8. Impact assessment and conditions to re-investigate a pos-

sible implementation of option 1c

The conclusions of Elia’s assessment of the different options for the perimeter adjustments, summarized in Figure 21

of Section 7, are that:

e Perimeter adjustments based on the delivered volume (Option 2a and 2b) have fundamental disadvantages and

are therefore not recommended;

e Option 1b, in which perimeter adjustments would be in line with the assumed activation profile but only applied

in the quarter hour of the activation are not recommended because such a scheme introduces hidden subsidies

for upward bids and hidden costs for downward bids that could distort the common merit order list after connec-

tion to MARI, while at the same time introducing a high level of complexity.

e Option la (the block approach) and Option 1c (adjustment during all quarter hours based on the assumed acti-

vation profile) do not have the above-mentioned disadvantages. Compared to Option 1a, Option 1c has the po-

tential advantage that no imbalances would be introduced in the perimeter of the BRPrsp in case the BSP/SA

would exactly follow the assumed activation profile. However, this potential benefit of Option 1c is highly uncer-

tain as long as there is no strict control on whether BSPs/SAs follow the assumed activation profile and the im-

pact was shown to be in any case highly limited. The main disadvantage of Option 1c is that it comes with a

high implementation complexity and poses fundamental challenges for the application of the transfer of energy.

As indicated in Section 7, Elia’s recommendation is to maintain Option 1a (the block approach). This because, based

on the analysis performed, Elia believes that the uncertain and limited potential benefits related to Option 1c do not

weigh up to the additional complexity and corresponding costs corresponding to this option.

During the public consultation of the study, all stakeholders supported Elia’s recommendation to not adopt Options 2a

and 2b as well as 1b for the perimeter adjustments. At the same time, different stakeholders expressed different

views regarding the choice between Option la (the block approach) and Option 1c. In addition, two stakeholders re-

guested Elia to look at a possible implementation plan for Option 1¢30.

In this context, the aim of this section is to describe the conditions under which Elia is ready to re-investigate

the matter of a potential evolution towards Option 1c (presented in Section 8.1). and to present an assessment

of the steps that would be required for such an evolution (presented in Section 8.2).

30 A detailed overview of the responses and Elia’s reaction can be found in the consultation report.

52



Elia | Study on the evolution of the BRP Nominations

8.1 Conditions for re-investigating a potential evolution towards Option 1c

The conditions under which Elia could re-investigate the matter of an evolution towards Option 1c are directly related

to the analysis underlying Elia’s recommendation to maintain applying the block approach (Option 1a). More particu-

larly, as presented in Section 6.2 and 7, the benefit of Option 1c (relative to Option 1a) is that the BRPesp would not

face imbalances and corresponding financial exposure in case the activation profile would be exactly followed. While

Elia recognizes this theoretical benefit, Elia assessed the actual benefits of an evolution to Option 1c to be highly lim-

ited and not outweigh the additional costs and complexity (discussed in Section 8.2). This for two reasons:

1) mFRR and redispatching are currently quarter-hourly energy products without activation control on the ramps. As

a result, different activation profiles can and are being followed in practice that could all be compliant with the cur-

rent product requirements as described in the T&C SA / T&C BSP mFRR. In that context, potential imbalances

and resulting financial exposure to the BRPrsp cannot be fully avoided for all compliant activations, and this re-

gardless of whether Option 1a or Option 1c would be used for the perimeter adjustments. Having this reality in

mind Option 1a and 1c are in the end identical.

2) The analysis has shown that even if the SA/BSP would exactly follow the assumed activation profile, the average

financial impact on the BRPesp is highly limited. The future financial impact on the BRPrsp is uncertain but with a

possible decorrelation between mFRR energy bid and imbalance prices in the future, this impact is rather ex-

pected to further decrease in the future.

In case market parties would demonstrate in the future (and based on clear evidence) that -by exactly following the

activation profile- the financial impact on the BRPesp has increased and has become significant, Elia is ready to re-

investigate the matter of a possible evolution towards Option 1c, alongside necessary changes to the mFRR product

design. Indeed, if Option 1c would be considered, Elia believes significant evolutions of the mFRR product would

probably also be necessary (e.q., mFRR as a profile product instead of a quarter-hourly energy product). This among

others to enable Elia to monitor and calculate the delivered volume during the ramping periods as would be required

for the extension of Transfer of Energy (and/or alternative models) to the ramping quarter hours.

8.2 Impact assessment

A possible implementation of Option 1c for the perimeter adjustment would consist of two parts. A first part of

the required amendments relates to the adaptation of the block approach to adjustments based on the assumed
activation profile. For this change, Articles 11.11.10, 11.13.10 and Annex 10.D of the T&C BSP mFRR3!, Articles

31 The referenced articles refer to the version of the T&C BSP mFRR that has been publicly consulted between the
5t of July 2023 and the 30™ of August 2023.
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11.9.10 and Annex 7.E of the T&C SA3? as well as_Article 20.8 of the T&C BRP would need to be amended?3. Aside

from amendments to these terms and conditions, significant IT developments are required at Elia side in order to re-

alize this evolution. More specifically, the tool for the activation of mFRR and redispatch bids as well as the tool for

the BRP settlement would need to be adapted in order to perform the calculation of the volume to be adjusted in each

quarter hour and to implement the necessary data flows to enable this calculation (e.g., scheduled or direct activa-

tion, timing of the activation in case of a direct activation, volume of the activation, (only for redispatching) activation

profile depending on the full activation time indicated in the Redispatching Energy Bid, etc.).

A second part of the implementation relates to the changes required to transfer of energy. As discussed in

Section 6.2.2_, from a design perspective it would be logic to also extend the transfer of energy framework to the

guarter hours before and after the quarter hour(s) for which the bid has been activated.3* Such a change would re-

quire amendments to the ToE Rules (notably Section 12.2 describing the calculation of the delivered volume of flexi-
bility) and Article 20.8 of the T&C BRP.33 In addition to amendments to the ToE Rules and the T&C BRP, significant
IT implementations would be required to enable this amendment. In particular, IT developments would among others

be required for the Flexhub (need to calculate the baseline and the delivered volume per delivery point also for the

ramping quarter hours), the tool for the BRP settlement as well as the tools performing the communication in between

these tools. As discussed in more detail in Section 6.2.2, the extension of the transfer of energy framework to the

ramping quarter hours not only requires additional implementations but also comes with fundamental inaccuracies for

calculating the delivered volume during the ramping quarter hours. This in turn results in risks for the BRPssp (€.9.,

although the activation could only start in the last 5 minutes of the quarter hour where the ramp up is initiated, the

BRPssp would be responsible for the deviation between the baseline and the measured offtake/injection during the

full quarter hour).

Considering that i) the potential benefits of Option 1c would only be realized if BSPs/SAs would effectively follow the

profile, and ii) that a solution for the calculation of the ToE volumes would need to be found for Option 1c, significant

design evolutions of the mFRR product (e.g., evolution towards a profile product instead of a guarter-hourly en-

ergy product) might be required. The impact of these evolutions is likely to be highly significant for all market parties

and would result in both contractual and IT modifications. However, such evolutions would require further analysis

and go beyond the scope of the presented study. Therefore, such evolutions are not described in the impact assess-

ment.

32 The referenced articles refer to the version of the T&C SA that has been publicly consulted between the 6 of June
2023 and the 25" of August 2023.

33 The details related to the perimeter adjustments are currently described in the T&C BSP mFRR and the T&C SA
but the T&C BRP contains several examples that would no longer be fully consistent with Option 1c for the perimeter
adjustments.

34 Otherwise, there would not be a possibility for the BRPgsp to avoid imbalances during the ramping quarter hours in
case the service is delivered using delivery points for which a market situation with transfer of energy applies.
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In any case, it must be noted that an initiation of the evolutions presented above- (in terms of development and

modification of regulated documents would not be feasible) in 2024 taking into account the major go-lives
foreseen in 2024 (including among others iCAROS, MARI, PICASSO, aFRR design evolutions and aFRR dynamic

dimensioning). In addition, before initiating possible evolutions, the priority relative to other evolutions would need to

be considered given the added value of this possible development and the related implementation complexity. More-

over, synergies with other projects in terms of planning and/or coherent evolutions should be taken into account.
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