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1. Approval of the MoM of previous WG Balancing

no comments received




2. Feedback on aFRR consultation




“ %lia

Feedback oraFRR
design note

Consultation period: 3/09/2018 30/09/2018

aFRR product design note
Market Development

03/02/2018

03082018



Agenda

A Feedback stakeholders on new aFRR design

A More general remarks

A Important remarks on capacity tender and price cap
A Next steps
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Consultation aFRR Design Note

A Consultation period: '8 of September; 30" of September

A Feedback received from:
o ACTILITY

DSOs

FEBEG

FEBELIEC

RESTORE

NEXT KRAFTWERKE

O O O O O
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Feedback stakeholders on new aFRR design 3

A In general,Febelieaccanfollow and agreewith most of the elementsdiscussedand proposedin the design
note. Febeliecis pleasedthat Eliais againmakingadditional stepsto open up the balancingmarketto a
largerrangeof market playersandtechnologiesjn order to increasethe liquidity and thus the competition
in those markets,which can only lead to lower costsand more efficiency,to the benefit of societyasa
whole.

A NextKraftwerke We verymuchappreciatethe developmentin openingthe R2 marketfor non-CIPUWinits

A REstoresupports9 f base&ideconceptproposal

A LesGRDaccueillentfavorablementle développementR Q dofft® de servicedu marchéat QS lj dah f A 6 NB
systemeeélectriquea partir de clientsraccordéssur le réseaude distribution. Cetteapprochepermettra aux
clientsde la distribution repondantaux conditionsde participerat QS |j di dystemdHea également

comme objectif de diversifierles sourcespour ce servicedanst QS ZRIAFBHNKE le codt global pour la
collectivité
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Feedback stakeholders on new aFRR design 3

A FEBEGA costbenefit-analysisdemonstratingthe increasedsocial welfare of the new aFRRdesignis
missing

A Febeliecit is not alwaysclearwhento read DSQasonly publicDSO®r alsoincludingCDSOs

A DSOsCadrelégalet role FDMdesGRD

A Next Kraftwerke We would like to point out that for any investmentin R2 by an aggregatorit is very
important that there is a high level of certaintythat the R2 non-ClIPUproductwill be developed that it will
be developedwith high priority andthat a strongeffort will be madeto keepthe suggestedimeline.



Feedback stakeholders on new aFRR design

A Baselinemethodology:
A REstorefully supports9 f Xptogdsalto implementa baselinebasedon a 1-min aheadforecastsent by the BSPevery 4 seconds At this

stage,REstorehoweverrequestsfrom Eliaan additional delay to further analyzethe concreterequirementsassociatedo this baseline

proposal
A FEBEGvantsto expressits concernswith regardto the new baselineapproachfor aFRRan aFRRprovider will haveto sendthe baseline

whichis expectedone minute later each4 seconds
A The baselineis evaluatedon the pool of non-participating units (s. Article 14 in designnote). We understandthe reasoningfor the

approach but alsoseeanimportantissue

A Combinationof aFRRand mFRR
A Febelieds still disappointedthat it will not be possibleto offer aFRRand mFRRrom a samedeliverypoint. A only allowedfor unit based

bidsin first instance

A Metering and submetering
A FEBEG@greeswith the principle of meteringat the samelevelfor deliverypoints, allowingsubmeteringwithout hierarchy Tothis effect no
distinctionbetween CIPUand Non-CIPUWdeliverypoints shouldexist submeteringshouldalsobe allowedfor a CIPUdeliverypoint.
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Feedback stakeholders on new aFRR design

ARealtime dataexchange
AQualificationprocess
ASecondarynarket
ABiddingprocess
AActivationsin the EMS
APenaltyfor activationcontrol
AAvailabilitycheck
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Feedback stakeholders on new aFRR design

A Capacitytender

A Pricecap
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Feedback of the stakeholders on new aFRR design

Proposal of Elia (option 1):
A Separated procurement of FCR and aFRR
A Merge of local FCR procurement with regional FCR procurement frdivegoew aFRR design.

Reaction of stakeholders:
A FEBEG & Of SIFINXIeé& Ay FlL@2NI 2F (KS FANRG 2LIA2YyZT APSd az2yS ai

A From a practical point of view and in order to avoid too numerous changes to internal operational procedures and product
designsFebelieavould rather lean towards a orstep approach, insofar that Elia has a clear view on the availability of
sufficient volumes after this split to fulfil all the required volumes at an acceptable price level.

A REstorechallenges the proposal of Elia to wait until the launch of the new aFRR design to implement the split procurement. (N
answer with respect to option 1 or option 2)

A Next Kraftwerkeis fine with a onestop option even though this might mean that the product will be opened at a later stage.
Next Kraftwerke however only votes for a estp option if Elia can provide a high level of certainty that the suggested
timeline can be kept and that a dive by January/February 2020 is highly probable

Support of stakeholders to apply the proposal of Elia (option 1)
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Feedback of the stakeholders on new aFRR design

Feedback on capacity tender with blocks of 4 hours (summary)

FEBEGs of the opinion that Eliashould perform a sound market potential analysisdemonstratingthat only 4 hour blockswill leadto a

reductionof the total costof aFRRcapacityandenergy) takinginto accountthe followingfactors

f LYLIOU 2y [/ / D¢Qay
¢CKS AKATGO G2 LINRPOAINBYSY(d 2F n K2dzNJ of201a oAttt Kl ODeexpecied Y A T
GAOK | adzZFFAOASYG RSAINBS 2F 02y TARSY Gat-up ¢ostgwill be abdeddid theccdphicity bio S A
of CCGTs for each 4 hours block.

On top of that, the length of the stadzL) 2 F &42YS // D¢ Q& ¢2dzZ R YI 1S Al RAFFAOMA (3 vy

If Elianonethelesschosesto stickto the introduction of 4 hour blocks,FEBE@roposesto havea daily procurementof 24 hour productsin

combinationwith dailyprocurementof 4 hour blocks

A Combination of blocks of 4 hours and blocks of 24 hours is not straight forward
A Analyses are ongoing

A The objective is a technology neutral product and a 24 hour only product is typical for
CCGTs




Feedback of the stakeholders on new aFRR design

Feedback of Capacity tender with asymmetric capacity bidding (summary)

Feedbaclof Next Kraftwerke:
Due to low competitionthe aFRR markey market parties with market power can react by price dumping and

increasing the cost for the pedant R2 down (or up).

We would therefore like to ask Elia to consider the following two additional approaches:
A Obligation for all market parties to offer a part of the overall offered volume (e.g. 25 %) as fully asymmetric

products (no symmetric offer for these volumeshd/or
A Elia sources a part of the over all sourced volume (e.g. 25%) only from asymmetric bids.

A Elia understands the concern and share the same objective
A Elia is not convinced that this objective will be fulfilled in the most efficient way with thi

proposal.
A Analysis are ongoing

@ ——
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Maximum activation price for reserved bids

A Only for reserved bids of the energy bids

Avoid to activate aFRR bids

A Exante determined price cap wit higher prices compared

to mFRR bids

4@ —_——
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Feedback of the stakeholders on new aFRR design

A
A

A

Febeliec is in general not in favour of introducing price caps. However, as the balancing market and the aFRR
market in particular are not very liquid, with a very limited number of actors and a very high market concentration as
shown by the HHI index, Febeliec would support the introduction of a price cap above the value of the Intraday
market price cap in order to limit the margin for abuse from market players, and this until the level of competition
and liquidity (both number of actors and volume) have sufficiently increased to allow for the abolition of such price
cap.

REstoreR2 Sa y20 adzLJLI2 NI 9ft Al Qa LINRPLRAa&lFE (2 AYLIE SYSYd I LINR
Next Kraftwerke appreciates the removal or shift of price caps. A first stage price cap of about I60positive energy bids

and of about1500¢ for negative energy bids seems to be a good intermediate solution to avoid market power excretion at
high prices.

FEBE@otices that Elia is already proposiagvhich is much appreciatedY A G A 3 G Ay 3 YSI adzNBa G2 |

A Support to have a price cap for reserved bids as transitory measure (except Restore)
A Opinions of the value of the price cap are very different

A One option is an evaluative price cap and to start with E30I0Vh
A Only transitory measure
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Feedback of the stakeholders on new aFRR design

Feedback on remuneration

FEBEG pleads for the implementation of marginal pricing and-aa®f S| NB R { 2 ia bnB&Rap Impléniefdig the one
without the other, creates a disequilibrium in the price signal between BSPs and BRPs which is not acceptable.

Should, neverthelesglia chose to still stick to the pags-bid mechanism for a temporary period, this can only be combined
with a weighted average imbalance pricing for the aFRR activations.

Feedback on activation mFRR

On top of that, FEBEG also insists on nobear and transparent rules for the activation of mFR& the moment the
decision to start activating mFRRo replaceaFRRA & f STd (2 (0KS RAALI GOKSNXa |aasSaay
immediate impact on the activation of aFRR and the imbalance price.

A We refer to the marginal pricing study: aFRR marginal pricing only when sufficient liquidity.
A Elia will consider the possibility to keep the weighted aveiagealacingpricing for aFRR activations.

A Rules are described in the balancing rules.
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FeedbaclkaFRHRDesign Note

Feedback with regards data collection for n@g@iPU units

A 5 { ha’Kior aunified approachfor the collection of measurementsdatabetween TSCand DSCdeliverypoints.

U 9t Asbipfaits a unified approachbetween TSO*and DSOdelivery points for the data collectionto minimise entry
barriersfor newtechnologies

A NextKraftwerke asksif it will be guaranteedthat both DSOand TSQdelivery points canenter the aFRRnarket, andif so,how the
aggregatosshalltransmitmeasurementdataon deliverypoint level?

U Eliaandthe 5 { hdixaussedhe identified optionsfor the collectionof 4 secondmeasuremenidata from non-CIPUunits
andareworkingcloselytogethertowardsa hybrid solution :

V Privatelyowned deviceby the BSP

V Minimaltechnicalrequirementsset by Eliaandthe DSQ(accuracygatewayconnectionx)
V Liveconnectionbetweennon-ClIPWleliverypoint anda cloud-basedplatform

V Minimal entry barrierfor the BSP

Details on thidwybrid solutionfor the collection of measurement datavill be consulted via thenplementation plan ofaFRR

which will be published in theeginning of November

WG BALANCING 16/10/2018
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FeedbackaFRRDesign Note

A TheDSOsonsiderthat ToEis only applicablewhenthe effect of the activationis visibleat the headmeter, i.e. when BRPsourg@)is (are)
actuallydisturbed

U Eliaclarifiesthat pollution/side effectsasidefrom the deliverypoint alsoinfluencesthe headmeter on accesgoint. Dueto the
nature of the aFRRproduct (assetlevel),both the control of the serviceand the activatedvolume (which canbe subjectto ToB
needsto be calculatedon level of the delivery point. Theactualcorrectionof the perimeter takesplaceon accesgoint.

A The5 { ha@msiderthere is an inconsistencybetween the asymmetricimbalanceadjustment performed on level of the aggregatedl5Q
dataandthe 4€ measurementapproachproposedby Elia

U Eliaclarifies that BRPbsps corrected with the requestedvolume on a 15Qbasis resulting from an aggregationof 4¢ power
measurement(= incentive correction) Thereforethe asymmetricimbalanceadjustmentalgorithm will also be executedafter
aggregatiorof 4¢ measurement®on a 15(basis

A The5 { hpaposeto work with 4¢ energyvaluesbefore aggregationon a 15 minute-basis,rather than having4¢ snapshotsof power
measurements

U Eliaclarifiesthat the sameapproachwill be followedasfor CIPUWInits, meaningd€ snapshotsof the powermeasurements
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FeedbackaFRRDesign Note

A Restoreand Febeliecsupportsthe implementationof ToEfor aFRR

A However,Eliareceivedno feedbackon the surveyfor marketactors Eliahasno view on the assetsthat
will participateor volumeswhichwill be offered.

A Restorebelievesthe scopeshouldnot be limited to demandresponseand a solution for the participation of

distributed generationshouldbe assessed .
Need for a solution

— for the participation

A NextKraftwerkeindicates of net-injection

A Thediscriminationof net-injection in the frameworkof ToER 2 S Ppp\@iéalevelplayingfield
A NKW proposesan alternative solution* to give passthrough contract holders accessto the reserve |
power marketviaa BSP

U Eliaanalyseghis alternative solution in detail and discussest with CREG If this solutionindeed
provesto be an adequatealternative,it will made availableto facilitate the participationof pass
throughcontractholdersin the marketof aFRR

* all non-confidential feedback received from market players during the public consultation @RR&lesign note will be shared via the consultation note.



Next steps

A Finalizing consultation document Publication on the website of Elia 31/10
A Update design note

A Consultation of implementation study in November
A Publication of implementation study on the ®20f December

A Ongoing collaboration with DSOs

e -l
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3. Feedback consultation feedback MVAR




In general

Consultatiorfrom 10/09to 05/10
4 replies FEBEG, RWE, Febeliec, BASF

Amendedstudyreport & consultationreport to be made public on 31/10

ReminderRemarksn pricedeterminationwill be forwardedto the regulatorfor the
future discussionsbut not all are within the scope ofthe study

WG BALANCING 16/10/2018
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Remarks received (1)

A 9 f Jrlop@salis againstprovisionsof ELaw(Art. 12quinquies

Reply:Indeed, inits report Eliaindicatesthat modificationof Art. 12quinquiesis a prerequisite

A Some market parties would expect Elia to investigate how conditions for competition can be
Improved,especiallyasmarketbasedprocurementwill ultimately leadto the lowestcostfor society

Reply:In its reportEliamakesa thoroughdemonstrationthat MVAR isnherentlya product not
adaptedfor large-scalemarkets This has beedemonstratedalsoby pastexperience  butalso
the factthat no other EU countryusesa marketmechanisnfor MVAR.

WG BALANCING 16/10/2018
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Remarks received (2)

A Some market parties argue that future evolutions would lead to more liquidity allowing a market provision.

Reply:Asalsodemonstratedin the report, this is not true. Giventhat competitioncouldin theoryonly be
organizedocally evenwith muchmore liquidity problemsremain somepartieswill remain  incumbent
productsnon-comparable informationnot perfect etc.

A Eliaalsofocusseson the lackof competitionon Wy 2 Rvighdh@ argumentthat MVARIs not transportable
This claim raises some questions How can MVAR be exchangedwith neighbors (France) through
interconnectionsif it is not transportable? How can two nodes (DoelTihangé be so important that
synchronousompensatorshouldbe installedthere in caseof nucleardecommissioning?

Reply Crossborder exchangesof MVAR do not mean that MVAR'sare transportable Even these
exchange®nly aim at regulatingcertain areascloseto the border Furthermore,regulationof the 380kV
(whichis veryimportant to maintainthe reactivebalanceof the entire Belgiansystem)dependson 7 units
in overall,whichmakesit important to continuehavingcapacitiesn caseof nucleardecomissioning

WG BALANCING 16/10/2018
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Remarks received (3)

A Remuneration should cover at least : industrial and operational risks, monitoring costs, administrative cost
commercial risks, maintenance costs, specific costs and investment costs.

Reply:Elia takesote of this input andremindsthat price determinationwill be madeby the regulator.

A Somemarket partiespleadthat remunerationshouldalsohavea fixed componentin addition to a variable
oneto coversomeof the abovementionedcosts

Reply:Elia takesiote of this input and remindsthat price determinationwill be madeby the regulator.
HoweverEliawould like toreiterate its positionthat remunerationshouldin any casereflect availability of

units.

A Somemarket partiespleadthat 9 f Jplogesalfor a mandatoryprovisionof the serviceare discriminatory
sincesomepartieswill be obligedto bearthe risksof MVARand othersnot.

Reply:9 { Aecaihénendationsn thisregardonly projectwhat isforeseenby the legalframework Elia is
entitled to useall regulationcapacitiepresent inthe transmission grid tohe measureof their
technicalcapacitieswhichare outlined by the NCrequirements

WG BALANCING 16/10/2018
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Remarks received (4)

A Applying a universal price would also cause a huge discriminatory treatment of market parties.

Reply:Elia takesote of this input andremindsthat price determinationwill be madeby the regulator.
Eliarefersalsoto its positiondescribedn section7.6 ofthe studyreport.

A Somemarketpartiesrequestmore clarificationsin regardsto storage,giventhe gap inRfGfor storage.

Reply:RfGis indeed missingpecification®n storage HoweverElia madesomespecificproposalso

closethis gap especiallyconcerningconnectionrequirementy, whichfigurein its proposalfor the
amendmentof the FGC (Art. 102andto whichthe studyrefers Storageshouldparticipateinthe service
asanyasynchronou®GM,unlessif for anyreasonits limited energy contentffectsdelivery of  the

MVAR oiother ancillaryservice.

WG BALANCING 16/10/2018
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Remarks received (5)

A Market parties request that Elia makes an effort to clarify roles & responsibilities for MVAR, especially give
the differences in the scope &G YR 5/ / O2y OSNYyAy3a /5{hQaod

Reply:Eliaunderstandghe needfor theseclarificationsandwill reviewthe studyreport in thisregard In
particularfor transmissiorconnected/ 5 { hE{&onfirmsthe marketparties) LJ2 A Y (i th& e TOA S ¢

connectedCDSGhouldbe responsibleor (voluntary) provisionof the MVAR serviceasingany assets
that might be connectedto his grid (aslsospecifiedin section9.3).

A Somemarketpartiesrequestmore explanationson the 5SMVARthresholdandindicatethat it shouldbe
possibleto lower this threshold
Reply:The SMVARhresholdis a defaultvalue HoweverEliaacceptsthat this thresholdbe loweredto
1MVAR atequestof a provider.

WG BALANCING 16/10/2018
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Remarks received (6)

A Market parties wonder whether solution’® is technically feasible for all potential suppliers of MVAR and
wonder whether this will not limit the participation of assets due to a too high technical (and thus costly)
burden.

Reply Eliaremindsthat this solutionshouldonly be applicableto units providingthe automaticservice for
the reasonsmentionedin the report. Forunits providinga stepwisereaction(suchasthe ones provided by
capacitorbanks)the defaultsolution(who R 2 S &egjuélany metering shouldbe possible

WG BALANCING 16/10/2018
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Remarks received (6)

A Market parties indicate that the study is focused on generation and ask for more clarifications on the
participation of other kinds of assets (i.e. capacitor banks, reactors)

Reply:Elia shares the opinion that other types of (existing or new) assets should be ableparticipate
to the service as indicated in section 9.4. In the same section Elia also indicates thaafisese should
participate in the provision of the service under the same rules as other assets, tieteemined by the
regulated VSP Terms & Conditions, albeit with price(s) reflecting real operating @adfse spirit of Elia's
recommendations on price structure formulated in section 7.6.1). Elia will retlieweport to give more
clarifications on modalities and make terminology more neutral.

WG BALANCING 16/10/2018
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3.

Imbalance prices:
Modification alpha component




AS IS



AS IS

Definition of alpha Alpha = average { (Sl gu.) P, € on) PG/

As s

t=7 (8 QHs)
D =15 000
P=2

A
A
A

Net Regulation Volume (NRV)

Negative Positive
(net downward regulation) (net upward regulation)

ARP Positive CMDP - a1 D MIP - B1

imbalance Negative MDP + B2 CMIP + a2 D

o PB1(€/MWh) =0

B2 (€/MWh) =0

o If the absolute value of the System Imbalance is smaller than or equal to 140
MW:

o

a1 (€/Mwh) = 0

a2 (€/MWh) = 0
o If the absolute value of the System Imbalance is bigger than 140 MW:
al (€/MWh) = average {( System Imbalance *"")2, .., (System Imbalance
"} /. 15.000
a2 (€/MWh) = average {( System Imbalance %"7)2, ..., (System Imbalance
2)*} / 15.000

elia presentation template / City, 19.11.2013 / Firstname Lastname

Alpha increases MIP or
decrease MDP when abs SI
>= 140 MW

Based on avg of 8 : damp
effect

Power 2 to have
exponential effect

Divided by 15.000 : was
set as starting point to limit
alpha value




AS IS

Observation 2016-17 o

Distribution of abs(SI) values [MW] (2016 + 2017 all QHs)

Ourrences

1,1% 0,4% 0,2% 0,1% 0,0% 0,0%

0,0%

abs(SI) [MW]

0to 140 140t0200 200to300 300t0400 400to500 5S00to600 600to700 700to800 800to900 900to 1000 > 1000

Ourrences

80%
70%
60%
50%
40%
30%
20%
10%

0%

Distribution of alpha values [€/MWAh]

69%

73%

o]

23% 23

1%3% 0%0%  0%0%  0%0% 0%0%  0%0%  0%0%  0%0%  0%0%

JOto1] ]1to10] ]10to320] ]20to30] ]130to40] ]40to50] 150t 60] 160to 70] ] 70t0 80] ] 80to 90] ]90+to 100

1
Alpha value [€/MWh]

B AIlQHs  ® QHs with abs(SI) »>= 140 MW

All QHs:

A Alpha = 0in 69 % of the cases
A Alpha]1to 10]in 30 % of cases
A Alpha > 10 only in 1% of cases

QHs with abs(SI) >= 140 MW:

A Alpha]1to 10]in 96 % of the cases
A Alpha] 10 to 20 ]in 3 % of cases
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AS IS
Observation 2016-17: OHs with large Sl: abs(SI) >= 500 MW

Contribuation of alpha to Neg. Pimb in case of Sl <= - 500 MW

1.400,0 Contribution of Alpha to Neg.
1.200,0 Pimb is very low even when Sl is
1.000,0 Iargp 11

= Alpha [€/MWh]
800,0

= MM
| Nirar nrq Al A A d AN DAL AR
7 ALV T L | '“‘L VU UJ}U MR 'UJLH Y AUN

e o P P o~ Pt P P A

—— Imbalance Prices Neg €/MWh

Contribuation of alpha to Pos. Pimb in case of Sl >= 500 MW

50,0 Contribution of Alpha to Pimb is

AARR LANAAPY - VY pREARA A A ; very low even when Sl is large !!

50,0 “ v “
-100,0 | |

LI} L L | LA |

-150,0

-200,0 ' I

e - Alpha [€/MWh
250,0 pha [€/! 1

== |mbalance Prices Pos €/MWh
-300,0

-350,0
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AS IS
Case of 12 December 2017

800 Alpha

w0 [ H - Increases slowly in time
200 {4 A\ 7= \]\ o1\ TR e - Remains very limited vs
o TR A 2 |¢|§ué|l e MIP even after a few
B L 1 L _ SEEE R EE EEEEEEEREE: hours

00 : I! | l // (max 30 un\l/l(\)/gg I\\;vallc)a Sl went to
-800 LN =

:isi Zoom |

5| Net [MW] = Alpha [€/MWh] = |mbalance Prices Neg €/M

N\
soo\ /

600 /’
400

200

0 - — T — T — T s T T T T T T
00 | w0 mas
-400 -
-600

-800

-1000

-1200

I S| Net [MW] == Alpha [€/MWh]  ===Imbalance Prices Neg €/MWh
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To Be



Driver 1: Balancing incentives

A Observations 10-12/12/2017
A Historical observations

A Introduction of mMFRR merit order

Case of 12 December 2017

prices will be less volatile

800
600
400
200

-400
-600
-800
-1000
-1200

-200 ~

alpha remains low and did not create enough incentive for BRPs

market reaction observed around 400 7 500 U/MWh

/

/_\ ,—\..‘VF — (1|
EEE R EEE R
b gl [ | <l | L q:{l:i h bR

L Jil

Issues with Alpha

A Increases slowly with time
A Remains very limited even in case of long and

large Sl

S| Net [MW] === Alpha [€/MWh]  ===Imbalance Prices Neg €/MWh

elia presentation template / City, 19.11.2013 / Firstname Lasthame
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Driver 2: Offshore risk

Replacement energy to

be foreseen by the ARP
MW Storm

Cut-off Cut-in

Incentive to create for ARP

A Avoid neg. imbalance during storm

C BRP should foresee the replacement energy and adapt production program before the start of the storm (high ID price
expected)

C Stronqg incentive must be created via strong alpha for negative imbalance

A Avoid pos. imbalance during cut-in / cut-off
C Cut off and in at the right time (according to new production program)

C Need small component on top of D bid (GC price) C As Is incentive for positive imbalance is +-OK
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To Be: different variables
Assessment of incentives needed

Alpha for neg. imbalance* | Alpha for pos. imbalance**

As Is in case of large SI 20-40 G/MWh 20-40 W/MWh
1. Imbalance incentives Up to 2001 300 4/MWh n.a.
2. Storm risk Up to 2007 300 G/MWh As Is = +- OK

(only slight incr. needed)

ConEllsion e o Up to 200-300 4/MWh +- 50 W/MWh
alpha

* On top of MIP which is expected to be around 100-200 U4/MWh
** On top of MDP which is expected to be around -100 4/MWh
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To Be

Possible approaches
As Is

Alpha should change

U Decreasel/increase faster

U Stronger in magnitude for large imbalances

Alpha = average { (Sl gu) P, € o) PG &D

with A t=7 (8 QHs)
A D=15000
A P=2

elia presentation template / City, 19.11.2013 / Firstname Lasthame

To Be

How can we modify it?

1. Adapt the parameters of formula

/7 Focusontand D

A t=increase alpha faster in time

A D =increase alpha stronger in magnitude

A P =increase alpha stronger in magnitude

\ Too steep increase

Example with SI = 500
A P=2C Alpha=16,7 4/MWh
A P=3C Alpha=83330/MWh

2. Change the formula C new curve

42



Proposal

. Alpha Functions (Zoom)
New formula: S-Shaped curve
|

= 3510 I

2 3010 I

%‘ 25:0 ’ =35 Curve
More refined formula with curve that: z 00 ,’ st

< iz:g I ——— As Is Mod
A Limit impact on balancing margin for small SI S p— ; HE
A Then exponential increase (create incentive for BRP) stivw]

A Then logarithmic increase for very large Sl (incentive is high enough) Zoom in [140, 300 MW]
A Take avg. of Sl on 2 QHs as input
e{pha Functions
Sigmoid (S-Shaped) curve Pon0 /
500,0
0 (I) g 400,0 / / /
oda () = :
r] p A g B’ W 5 300,0 / / / =S Curve
Q £ 2000 / // —Ass
— £ 200,
A a=0 1000 |27 N / —AslsMod
A b =500 ( | gl
Example = A ¢= 600
—= A x=average { (@bs(SI gy.1); abs(Sl o) }



Proposal

Formula single pricing

As Is

To Be

Net Regulation Volume (NRV)

Negative Positive
(net downward regulation) (net upward regulation)

ARP Positive MDP - a1l MIP - 1

imbalance Negative MDP + B2 MIP + a2
U =U,

b,=0b,=0
A New asymmetrical values (U, and U,

b, =- EJz
b,=-U,
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Proposal

Alpha curve visualization for pos. and neg. imbalances

Disclaimer

Exact parameters might be still changed
subject to discussions with relevant
stakeholders

Alpha [€/MWh]

250

200

150

100

50

O, & —
! 0 AQ%Q
- Q
U ~
2 A 0 A@gq—w

Alpha 1 (negative imbalances) function
If ABS (SI) >140 MW
/ A al = O
/ A b, =200
== == Ass
Alpha 1 A Cl = 450
/ | A d =65
LT A x=average { (abs(SI g.1); abs(Sl o) }
— .%TT_—,_: L
st [Mw] )
If ABS(SI) >140 MW
A a,=0
A b,=50
A c,=450
A d,=65
A x=average { (abs(SI on-1); abs(Slgy) }
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