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'Base case' scenario

Assumptions

The 'base case' scenario includes the following assumptions (only the main drivers for Belgium are listed below):

a growth of 0.4% per year in Belgium's total electricity demand,;

the latest public information (REMIT) regarding the planned outages of nuclear units (as provided on the
transparency websites of the nuclear units' owners dated 15 October 2019) for Belgium and France. In addition
to any planned outages, the 'base case' scenario takes into account a normal Forced Outage rate. This rate
is derived from the forced outages as witnessed in the last 10 years. 'Exceptional’ outages are not covered by
this normal Forced Outage rate, but are treated separately in the 'High Impact, Low Probability' (HiLo) scenario
described below;

installed capacity forecasts for photovoltaic and onshore wind generation based on the latest data from the
regions, combined with a best estimate made by Elia and FPS Economy about offshore wind generation;
commercial exchanges between Belgium and the other CWE countries are modelled using available flow-
based domains, modified to take into account full grid availability in Belgium, the HTLS upgrades, the ALEGrO
interconnector and incorporating the effects of the German-Austria (DE-AT) split, in effect since 1 October
2018;

the availability of the new interconnectors with Great Britain (Nemo Link®) and Germany (ALEGrO), each
having a capacity of 1000 MW,

a maximum global simultaneous import capacity of 6500 MW for Belgium for winter 2020-21. This limit applies

to the sum of imports from CWE and the flow on the Nemo Link® interconnector;
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a stable trend in installed thermal generation facilities in Belgium with the most significant changes being the
return of the Vilvoorde power plant to the market as OCGT and the closure of the AWIRS biomass power
plant.
Belgium remains dependent on imports for its electricity supply. Therefore, any change in the assumptions for
neighbouring countries i related to their exporting capabilities or importing needs i has a potential impact on Belgium
and on the associated strategic reserve volume.
The maximum availability of domestic generation during the winter period is crucial for Belgium to maintain its
adequacy. Therefore, Elia urges the generation units' owners to avoid any planned maintenance on their units during

the winter period.

Conclusion

The 'base case' scenario in this probabilistic assessment for next winter (2020-21) leads to a margin of 3200
MW, with an average LOLE close to zero. Consequently, under the assumptions made in the 'base case'
scenario, the analysis does not identify a need to contract a strategic reserve for winter 2020-21 in order to
meet the legal criteria.

'‘High Impact, Low Probability' scenario

The availability of nuclear power plants has a significant impact on adequacy because they make up a significant share
of the Belgian energy mix. The Forced Outage rates used in our calculations are based on historical unplanned
unavailability over the last 10 years. Unusual, long-lasting outages that occurred between 2012 and 2019 are not
included in the Forced Outage rates in the 'base case' scenario because of their unusual nature. In this respect, the
'‘base case' scenario is overly optimistic with regard to assessing Belgian adequacy. A sensitivity analysis of nuclear
availability, both in Belgium and France, proves a more robust approach for assessing a volume need for the strategic
reserve. This approach has been approved by the European Commission's DG Energy within the context of a state aid

review of the strategic reserve mechanism.

Additional sensitivity

However, given the significant impact on adequacy, it is important to analyse the 'High Impact, Low Probability'
scenario. Previous studies, comparing the modelled nuclear generation availability in the 'base case' to the real
availability observed have shown that these 'High Impact, Low Probability’ events could be captured by considering a
sensitivity with an additional 1.5 GW of nuclear generation capacity out of service in Belgium. This capacity is
considered to be out of service for the entire winter in addition to maintenance planning already considered in the 'base

case' and the simulated Forced Outages.

Situation in France

Likewise, the unavailability of the French nuclear generation fleet has an important impact on the adequacy situation
in Belgium, as seen in the winter of 2016-17 when multiple nuclear units were temporarily out of service at the request
of the French nuclear safety authority. Therefore, the same analysis applied to Belgium was conducted for the French

nuclear availability.
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Similar to Belgian nuclear generation capacity, studies have compared the modelled French nuclear availability in the
'base case' scenario with the real French nuclear availability showing that in a 'High Impact, Low Probability' scenario
a capacity reduction of 3.6 GW of nuclear generation must be considered out of service in France for the entire winter.
This capacity is considered to be out of service in addition to the maintenance planning and the Forced Outages already

considered in the 'base case' for France.

Conclusion

When applying this sensitivity analysis, in order to capture 'High Impact, Low Probability' events, the analysis
does not identify a need to contract a strategic reserve for winter 2020-21 in order to meet the legal criteria.
The 'High Impact, Low Probability’ scenario in the study leads to a margin of 100 MW.
This conclusion reflects a worsening of the situation for Belgium compared to the preliminary outlook in the November
2018 strategic reserve volume report for winter 2020-21, which is mainly due to the accelerated decommissioning of
conventional generation in neighbouring countries. This acceleration was already highlighted in the context of the
‘Adequacy and Flexibility Study' that Elia published in June 2019.
However, this result is inseparable from the hypotheses considered, for Belgium as well as for neighbouring countries.
Specifically regarding Belgian nuclear generation units, it is important to note that:
the assumptions made regarding the planned unavailability of the Belgian generation fleet are based on the
latest information on the relevant market transparency channels (REMIT);
regarding the specific long-lasting outages of certain nuclear generation units over the last years, Elia adopted
a sensitivity approach. For Belgium this leads to an additional 1.5 GW reduction in Belgian nuclear generation
capacity.
The chosen scenario results in a nuclear generation fleet for Belgium for which:
1 GW is unavailable due to planned maintenance on Tihange 2 from 7 November 2020 to 18 December 2020;
0.5 GW is unavailable due to planned maintenance on Doel 2 from 27 February 2020 to 9 April 2020;
1.5 GW is taken out of service for the entirety of winter 2020-21,;
Additionally, Forced Outages of the remaining nuclear units are statistically simulated at a rate of 3.4%, which
is based on historical unplanned unavailability during the last 10 years, excluding long-lasting outages which
are covered in the previous bullet point.
There is a two-month buffer between planned outage end dates for Doel 3 and Tihange 1 and the start of winter 2020-
21. However, an extensive planned outage of Tihange 3 is scheduled to take place from 7 June 2020 to 24 October
2020, meaning no buffer exists between the end of the last maintenance period before winter, as planned today by the
generation units' owners, and the start of winter 2020-21. The risk of a delay in the planned outage strengthens Elia's
recommendation to make a decision based on the 'High Impact, Low Probability’ scenario.
Needless to say, given the small margin, actual situations that go even beyond the hypotheses considered might lead

to an adequacy issue for Belgium and a corresponding need for a Strategic Reserve.
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Recommendation to the Minister

To decide on the volume need for the strategic reserve for next winter (2020-21), Elia recommends taking into
account the scenario incorporating low-probability events with a high impact on Belgian adequacy. This
approach has been approved by the European Commission's DG Energy within the context of a state aid review
of the strategic reserve mechanism.

This scenario includes a reduction of nuclear unavailability for the entire winter of 1.5 GW in Belgium and 3.6
GW in France, in addition to the planned unavailability communicated by the generation units' owners in
Belgium and France and the statistically determined Forced Outages.

Elia's recommended scenario leads to a margin of 100 MW for Belgium for next winter (2020-21). Therefore,

this scenario does not induce a need for constituting a strategic reserve for winter 2020-21.

Looking ahead

Concerning the outlook for winter 2021-22 and under the current assumptions, the calculations show that the margin
on the Belgian system for the 'High Impact, Low Probability' scenario will increase to around 200 MW.

For winter 2022-23 the nuclear phase-out has been taken into account. According to Article 4 of the Nuclear Phase-
Out law, Doel 3 is to be decommissioned by 1 October 2022 and Tihange 2 by 1 February 2023. Consequently, for
winter 2022-23 and under the current assumptions, Elia has calculated that the need on the Belgian system for the
'High Impact, Low Probability' scenario has risen to 500 MW.

Additionally, and given Belgium's dependence on imports, the future exporting capabilities of our neighbouring
countries will continue to have a key impact on the expected adequacy situation and the need for domestic generation
in Belgium. Hence, if a further acceleration of conventional power plant decommissioning by 2022-23 takes place, this
will result in an even higher strategic reserve need.

For the above-mentioned reasons, and given its goal of providing a sustainable and adequate electricity system with
prices that are competitive compared to our neighbouring countries, Elia continues to stress the importance of the
ongoing activities related to the introduction of a Capacity Remuneration Mechanism for Belgium in order to ensure the

adequacy of the Belgian electricity system once the nuclear phase-out takes effect.
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Executive Summary (NL)

'Base case' scenario

Hypothesen

Het 'base case' scenario bevat volgende hypothesen (enkel de
voornaamste elementen voor Belgié zijn hieronder
opgesomd):

een groei van 0,4% van de totale jaarlijkse vraag naar elektriciteit in Belgié;

zowel voor Belgié als voor Frankrijk werd de laatste publieke informatie (REMIT) over de toekomstige
onderhoudsplanning van de nucleaire productie-eenheden in rekening gebracht, zoals aangeleverd op de
transparantie websites van de eigenaars van de betrokken centrales (d.d. 15 oktober 2019). Bovenop de
voorziene stops neemt de 'base case' ook de gemiddelde onvoorziene uitval (forced outage) in rekening. Deze
wordt berekend op basis van de onvoorziene uitval zoals waargenomen in de laatste 10 jaar. Uitzonderlijke
stops worden niet gedekt door het gemiddelde gedwongen uitvalratio maar worden apart behandeld in een
'hoge impact, lage waarschijnlijkheid sensitiviteit, die hieronder wordt beschreven;

geinstalleerde capaciteit voor fotovoltaische en onshore windproductie gebaseerd op de laatste informatie
van de regio's, gecombineerd met de beste inschatting gemaakt door Elia en de FOD Economie voor de
offshore windproductie;

commerciéle uitwisselingen tussen Belgié en andere CWE landen worden gemodelleerd door gebruik te

maken van historische flow-based domeinen, aangepast om de ‘full-grid' beschikbaarheid in Belgié, de
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geplande HTLS upgrades, de ALEGrO interconnector en de effecten van de Duitsland-Oostenrijk (DE-AT)
split, in voege sinds 1 oktober 2018, in rekening te brengen
de beschikbaarheid van de nieuwe interconnectoren met Groot-Brittannié (Nemo Link®) en met Duitsland
(ALEGrO), beiden met een capaciteit van 1000 MW;
een maximum simultane importcapaciteit van 6500 MW voor Belgié voor de winter 2020-21 wordt beschouwd.
Deze limiet bestaat uit zowel de import in de CWE regio als de flux op de Nemo Link® interconnector
een stabiele trend in de resterende geinstalleerde thermische productiecapaciteit in Belgié met de meest
markante wijzigingen de terugkeer van Vilvoorde (GT) naar de markt en de sluiting van de AWIRS biomassa
centrale.
Belgié blijft afhankelijk van import voor zijn elektriciteitsvoorziening. Daarom heeft elke verandering in de aangenomen
hypothesen voor de naburige landen een mogelijke impact op de situatie in Belgié en op de nood aan een strategisch
reserve volume.
De maximum beschikbaarheid van de binnenlandse productie gedurende de winterperiode is cruciaal voor Belgié om
zijn bevoorradingszekerheid te garanderen. Daarom zet Elia de eigenaars van productiecentrales er toe aan om
maximaal de geplande onderhouden in de winterperiodes te vermijden.

Conclusie

Het 'base case' scenario in deze probabilistische studie voor winter 2020-21 geeft aanleiding tot een marge
van 3200 MW, met een gemiddelde LOLE dicht bij nul. Onder de hypothesen gemaakt in de 'base case'
identificeert de analyse geen nood om een strategische reserve te contracteren voor winter 2020-21 om de
wettelijke bevoorradingszekerheidscriteria te respecteren.

'‘Grote impact, lage waarschijnlijkheid' scenario

De beschikbaarheid van Belgische nucleaire eenheden heeft, gezien de grote geinstalleerde capaciteit, een zeer
significante impact op de Belgische bevoorradingszekerheid. De gedwongen uitval ratio's gebruikt in deze studie zijn
gebaseerd op de historisch ongeplande onbeschikbaarheden van de laatste tien jaar. Uitzonderlijk lange stops die
voorkwamen op de nucleaire eenheden tussen 2012 en 2019 zijn niet opgenomen in deze ratio's in het 'base case'
scenario gezien hun uitzonderlijk karakter. In dit aspect is het 'base case' scenario overoptimistisch om de Belgische
bevoorradingszekerheid te evalueren. Een sensitiviteit op de nucleaire beschikbaarheid, zowel in Belgié als in Frankrijk,
is een meer robuuste manier om een volumenood strategische reserve te bepalen. Deze aanpak is goedgekeurd door

de EC DG energie in het kader van het staatssteunonderzoek van het strategisch reserve mechanisme.

Extra sensitiviteit

Een gedetailleerde vergelijking tussen de gemodelleerde beschikbaarheid in de 'base case' en de reéle Belgische
nucleaire beschikbaarheid over de laatste zeven winters toont aan dat dit soort 'grote impact, lage waarschijnlijkheid'
situaties kunnen gevat worden in een sensitiviteit waarin een additionele 1,5 GW nucleaire productiecapaciteit voor de
hele winter in Belgié als buiten dienst wordt beschouwd. Deze capaciteit wordt buiten dienst beschouwd bovenop de
reeds voorziene geplande onderhoudswerken uit de 'base case' en de gesimuleerde gedwongen uitval.
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Situatie in Frankrijk

Daarenboven heeft ook de onbeschikbaarheid van het Franse nucleaire productiepark een belangrijke impact op de
bevoorradingszekerheidssituatie in Belgié, zoals werd geobserveerd in de winter van 2016-17 wanneer meerdere
nucleaire eenheden in Frankrijk tijdelijk buiten dienst werden genomen op vraag van het Franse nucleaire
veiligheidsagentschap. Bijgevolg werd dezelfde analyse, die uitgevoerd was voor Belgié, uitgevoerd voor de Franse
nucleaire beschikbaarheid.

Deze analyse van de reéle nucleaire beschikbaarheid in Frankrijk over de voorbije zeven winters maakte duidelijk dat
een sensitiviteit waarin 3,6 GW nucleaire productiecapaciteit extra in Frankrijk buiten dienst werd gesteld dient
aangenomen te worden. Deze capaciteit is verondersteld de hele winter buiten dienst te zijn bovenop de reeds

geplande onderhoudswerken en de gesimuleerde gedwongen uitval reeds voorzien in de 'base case' voor Frankrijk.

Conclusie

De sensitiviteitsanalyse, bedoeld om 'grote impact, lage waarschijnlijkheid" situaties in rekening te brengen,
toont geen nood aan tot het aanleggen van een strategische reserve voor winter 2020-21 om aan de wettelijke
bevoorradingszekerheidscriteria te voldoen. De 'grote impact, lage waarschijnlijkheid' sensitiviteit in deze
studie leidt tot een marge van 100 MW.

Deze conclusie reflecteert achteruitgang van de situatie voor Belgié vergeleken met de vooruitblik voor winter 2020-21
in het volumerapport van November 2018. Dit is hoofdzakelijk het gevolg van een versnelde uitdienstname van
conventionele productie-eenheden in de buurlanden. Deze versnelling werd reeds geidentificeerd in de Adequacy &
Flexibility studie die Elia in juni 2019 publiceerde.
Het resultaat is onafscheidbaar van de genomen hypothesen voor Belgié en de buurlanden. Meer bepaald is het
belangrijk aan te stippen dat voor de Belgische nucleaire eenheden:
de assumpties genomen met betrekking tot de geplande onbeschikbaarheden gebaseerd zijn op de meest
recente informatie op de relevante markttransparantie kanalen (REMIT);
betreffende de specifieke stilstanden van lange duur van enkele nucleaire eenheden in de afgelopen jaren,
Elia de sensitiviteitsmethode heeft toegepast. Voor Belgié leidt dit tot een reductie van 1,5 GW aan Belgische
nucleaire productiecapaciteit.
Het weerhouden scenario resulteert in een nucleair productiepark voor Belgié waarin:
1 GW onbeschikbaar is ten gevolge van het geplande onderhoud op Tihange 2 van 7 november 2020 tot 18
december 2020;
0.5 GW onbeschikbaar is ten gevolge van het geplande onderhoud op Doel 2 van 27 februari 2020 tot 9 April
2020;
1.5 GW is extra uit dienst beschouwd voor de volledige winter winter 2020-21;
de onvoorziene uitval ratio's van de resterende nucleaire eenheden, werden in de simulatie bepaald op 3,7%.
Dit cijfer is gebaseerd op de historische ongeplande onbeschikbaarheden in de afgelopen 10 jaar, zonder de
uitzonderlijke lange stilstanden in rekening te brengen die vermeld werden in vorige paragraaf.
Er is een buffer van 2 maanden tussen het einde van de geplande onderhoudsperiode voor Doel 3 en Tihange 1 voor
de start van de winter 2020-21. Echter, een langdurige geplande interventie op Tihange 3 staat gepland van 7 juni
2020 tot 24 oktober 2020, waardoor er geen buffer bestaat tussen het einde van het laatste geplande nucleaire
onderhoud en de start van de komende winter 2020-21. Het risico op een vertraagde terugkeer van Tihange 3 sterkt

Elia's aanbeveling om een beslissing te maken op basis van het 'grote impact, lage waarschijnlijkheid' scenario.
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Wanneer een meer problematische situatie zich voordoet, die verder gaat dan de beschouwde hypothesen, kan dit
aanleiding geven tot bevoorradingszekerheidsproblemen in Belgié en aanleiding geven tot een nood aan strategische

reserve.

Aanbeveling aan de Minister

Bij het bepalen van een volumenood aan strategische reserve voor komende winter 2020-21 beveelt Elia aan
een beslissing te nemen op basis van het scenario dat 'grote impact, lage waarschijnlijkheid"' situaties in
rekening neemt. Deze aanpak is goedgekeurd door de EC DG energie, in het kader van het
staatssteunonderzoek van het strategisch reserve mechanisme.

Dit scenario bevat een reductie van 1,5 GW nucleaire productiecapaciteit in Belgié en 3,6 GW nucleaire
productiecapaciteit in Frankrijk gedurende de hele winter, bovenop reeds geplande onbeschikbaarheden,
zoals gecommuniceerd door de respectievelijke eigenaars, en de statisch bepaalde gedwongen uitval ratio's.
Elia's aanbevolen scenario leidt tot een marge van 100 MW voor Belgié voor de volgende winter (2020-21).
Daarom is er in dit scenario geen nood tot het samenstellen van een strategische reserve voor winter 2020-21.

Een vooruitblik

Betreffende de vooruitblik voor de winter 2021-22 tonen Elia's berekeningen aan dat onder de huidige hypothesen de
marge op het Belgische elektrische energiesysteem voor het 'grote impact, lage waarschijnlijkheid' scenario zal stijgen
tot 200 MW.

Voor winter 2022-23 werd de nucleare phase-out in rekening gebracht. Volgens de wet op de nucleaire uitfasering
(art. 4), is Doel 3 gepland om uit dienst genomen te worden op 1 oktober 2022 en Tihange 2 op 1 februari 2023.
Bijgevolg tonen Elia's berekeningen aan dat voor winter 2022-23, onder de huidige hypothesen de nood op het
Belgische elektrische energiesysteem voor het 'grote impact, lage waarschijnlijkheid' scenario zal stijgen tot 500 MW.
Daarenboven, gegeven de Belgische afhankelijkheid van import, zullen ook de toekomstige exportmogelijkheden van
onze buurlanden een cruciale impact hebben op de bevoorradingszekerheidssituatie en de noodzaak aan
binnenlandse productiecapaciteit in Belgié.

Om bovenvermelde redenen, en gegeven de doelstelling om een duurzaam en betrouwbaar elektriciteitssysteem aan
te bieden, met competitieve prijzen met onze buurlanden, blijft Elia het belang benadrukken van de lopende activiteiten
met betrekking tot het capaciteitsremuneratiemechanisme voor Belgié, om als dusdanig de bevoorradingszekerheid
van het Belgische elektriciteitssysteem op de middellange termijn te garanderen.
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Scenario 'base case'

Hypothéses

Le scénario 'base case' comprend les hypothéses listées ci-dessous (seuls les facteurs déterminants pour la Belgique
sont énumérés ci-dessous):
une croissance de 0,4% par an pour la consommation totale d'électricité en Belgique;
la prise en compte des derniéres informations publiques (REMIT) concernant les plannings de maintenance
des unités nucléaires (comme indiqué sur les sites Web de transparence des exploitants des unités nucléaires
concernées (datant du 15 octobre 2019)). En plus de ces maintenances planifiées, les simulations du scénario
'base case' tiennent compte d'un taux d'indisponibilité fortuite statistiquement normal. Ce taux d'indisponibilité
est calculé sur base des indisponibilités observées ces 10 derniéres années. Les indisponibilités «
exceptionnelles » ne sont pas couvertes par ce taux d'indisponibilité fortuite statistiquement normal, mais sont
traitées séparément par I'ajout d'une sensitivité a grand impact mais faible probabilité ("High Impact, Low
Probability' ou 'HiLo") ;
les prévisions de capacité installée pour le photovoltaique et I'éolien terrestre sont issues des dernieres
données disponibles auprés des autorités régionales, combinées aux meilleures estimations du SPF
Economie et d'Elia pour I'éolien offshore;
les échanges commerciaux entre la Belgique et les autres pays de la zone CWE sont modélisés a l'aide des
domaines flow-based historiques, modifiés afin de prendre en compte une disponibilité compléte du réseau

en Belgique, l'installation des HTLS, la mise en service de l'interconnexion avec |'Allemagne (ALEGrO) et en
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incorporant les effets de la séparation des bidding zones Allemagne-Autriche (DE-AT), cette derniére est en
vigueur depuis le 1°" octobre 2018;

la disponibilité des interconnexion avec la Grande-Bretagne (Nemo Link®) et avec I'Allemagne (ALEGrO),
chacune avec une capacité de 1000 MW;

une capacité d'importation maximale simultanée de 6500 MW pour la Belgique pendant I'hiver 2020-21 est
considérée. Cette limite est appliquée a la somme des importations depuis la zone CWE et sur le flux sur
Nemo Link®;

une tendance stable au niveau de la capacité de production thermique installée en Belgique avec comme
changements les plus notables, le retour de la centrale de Vilvoorde sur le marché en tant qu'OCGT ainsi que

la fermeture de la centrale a biomasse d'AWIRS.

La Belgique reste dépendante des importations pour son approvisionnement en électricité. Par conséquent, toute
modification des hypotheéses concernant les pays voisins (en relation avec leur aptitude a exporter ou importer)
présentera un impact potentiel sur la Belgique et sur le volume de la réserve stratégique associée.

La disponibilité maximale de la production domestique pendant la période hivernale est cruciale pour que la Belgique

maintienne son adéquation. Elia exhorte donc les exploitants des unités de production concernées a éviter au
maximum tout entretien prévu de leurs unités pendant la période hivernale.

Conclusion

Le scenario 'base case' de cette étude probabiliste pour I'hiver suivant (2020-21) indique une marge de 3200
MW, avec un LOLE moyen proche de zéro. En tenant compte des hypotheses du scénario 'base case', I'analyse
n'identifie pas un besoin de contracter de laréserve stratégique pour I'hiver 2020-21 pour satisfaire les criteres

légaux.

'‘High Impact, Low Probability’ Scenario

La disponibilité des unités de production nucléaires a un impact significatif sur I'adéquation de par le fait que celles-ci
constituent un grande part du mix électrique Belge. Les taux d'indisponibilité fortuite utilisés dans les calculs sont basés
sur les indisponibilités non planifiées historiques au cours des dix derniéres années. Les indisponibilités
exceptionnelles et de longue durée qui se sont produites entre 2012 et 2019 ne sont pas comprises dans ces taux
d'indisponibilité fortuite dans le scénario 'base case', en raison de leur nature inhabituelle. Des lors le scénario 'base
case' apparait comme trop optimiste afin d'évaluer I'adéquation en Belgique. Une sensitivité sur la disponibilité du
nucléaire, tant en Belgique qu'en France, apparait donc constituer une approche plus robuste pour évaluer le besoin
en volume de réserve stratégique. Cette approche a été approuvée par la Direction Générale de I'énergie de la
Commission Européenne dans le contexte de I'examen des aides d'Etat pour le mécanisme de réserves stratégiques.

Sensitivité additionnelle

Compte tenu de leur impact significatif sur I'adéquation, il est toutefois important d'analyser un scénario 'High Impact,
Low Probability’. De précédentes études comparant la disponibilité nucléaire en Belgique modélisée dans le scénario
'‘base case' et la disponibilité réelle ont démontré que ces événements ayant un grand impact, a faible probabilité,
peuvent étre pris en compte en considérant une sensitivité caractérisée par l'indisponibilité additionnelle de 1,5 GW

sur le parc de production nucléaire en Belgique. Cette capacité est considérée comme indisponible pendant tout I'hiver,
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et ce, en plus de la maintenance déja prévue et prise en compte dans le scénario 'base case' et des indisponibilités

fortuites simulées.

Situation en France

Pareillement, l'indisponibilité du parc de production nucléaire francais a un impact important sur l'adéquation en
Belgique, comme observé durant I'hiver 2016-17 ou plusieurs unités étaient temporairement hors service a la demande
de I'Autorité de Sdreté Nucléaire frangaise. Par conséquent, une analyse similaire a celle effectuée pour la Belgique a
été menée pour la disponibilité de la capacité nucléaire francaise.

De la méme fagon que pour la génération nucléaire belge, les études comparant la disponibilité du parc nucléaire
francais modélisé dans le scénario 'base case' et la disponibilité réelle ont démontré que ces événements ayant un
grand impact, a faible probabilité, peuvent étre pris en compte en considérant 3,6 GW de capacité de production
nucléaire serait comme hors-service en France. Cette capacité est considérée comme indisponible pendant tout I'hiver,
et ce, en plus de la maintenance déja prévue et prise en compte dans le scénario 'base case' et des indisponibilités

fortuites simulées pour la France.

Conclusion

La prise en compte de cette analyse de sensitivité afin de prendre en compte les événements ayant un grand
impact, a faible probabilité, I'analyse n'identifie pas la nécessité de contracter une réserve stratégique pour
I'hiver 2020-21 afin de respecter les critéres légaux. Le scénario 'High Impact, Low Probability' de cette étude
conduit a une marge de 100 MW.

Cette conclusion reflete une dégradation de la situation en Belgique comparativement a la prévision précédente pour
I'hiver 2020-21, cette derniére datant du rapport sur les réserves stratégiques de novembre 2018. Ceci s'explique
principalement par I'accélération du démantelement des unités de générations conventionnelles dans les pays voisins.
Ce phénomeéne a déja été souligné dans le contexte de I'étude 'Adequacy & Flexibility' publiée en juin 2019.
Cependant, ce résultat est indissociable des hypotheéses considérées, tant pour la Belgique que pour les pays voisins.
En ce qui concerne plus particulierement les unités de production nucléaire belges, il est important de noter que:

les hypothéses retenues concernant l'indisponibilité prévue du parc de production belge sont basées sur les

derniéres informations sur les canaux de transparence de marché pertinents (REMIT);

en ce qui concerne les pannes de longue durée spécifiques de certaines centrales nucléaires au cours des

derniéres années, Elia a adopté une approche de sensitivité. Pour la Belgique, cela entraine une réduction

supplémentaire de 1,5 GW de la capacité de production nucléaire belge.

Le scénario retenu donne lieu a un parc de production nucléaire en Belgique pour lequel:
1 GW est indisponible suite a la maintenance planifiée de Tihange 2 prévue du 7 novembre 2020 au 18
décembre 2020;
0.5 GW est indisponible suite a la maintenance planifiée de Doel 2 prévue du 27 février 2020 au 9 avril 2020 ;
1,5 GW est en outre mis hors service pour I'ensemble de I'hiver 2020-21;
De plus, les arréts fortuits des unités nucléaires restantes sont simulés statistiquement & un taux de 3,7%,
basé sur les indisponibilités historiques non planifiées des 10 dernieres années, a I'exclusion des pannes de

longue durée qui sont décrites dans le point précédent.
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En considérant les périodes de maintenance prévues a ce jour, une marge de sécurité de deux mois est observée
entre la fin de la derniére période de maintenance pour Doel 3 et Tihange 1 et le début de I'hiver 2020-21. Par ailleurs,
une révision compléete de Tihange 3 est planifiée entre le 7 juin 2020 et le 24 octobre 2020, ce qui ne laisse aucune
marge de sécurité entre la fin de la derniére période de maintenance (comme planifiée a ce jour par le propriétaire de
I'unité de production) et le début de I'hiver prochain, 2020-21. Le risque de retards pour les maintenances mentionnées
ci-dessus renforce Elia dans sa recommandation de prendre une décision basée sur le scénario 'High Impact, Low
Probability'.

Inutile de mentionner que des situations allant au-dela des hypothéses considérées pourraient a nouveau poser un

probleme d'adéquation pour la Belgique et un besoin correspondant de réserve stratégique.

Recommandation au Ministre

Afin de prendre une décision sur le volume a constituer pour laréserve stratégique pour I'hiver prochain (2020-
21), Elia recommande de prendre en compte le scénario incorporant des événements ayant un grand impact,
a faible probabilité, sur I'adéquation de la Belgique. Cette approche a été approuvée par la Direction Générale
de I'énergie de la Commission Européenne dans le contexte de I'examen des aides d'Etat pour le mécanisme
de réserves stratégiques.

Ce scénario comprend une réduction de I'indisponibilité nucléaire pendant tout I'hiver de 1,5 GW en Belgique
et de 3,6 GW en France; en plus de l'indisponibilité planifiée comme communiquée par les propriétaires des
unités de production en Belgique et en France et des probabilités d'arréts fortuits déterminées de maniere
statistique.

Concrétement, le scénario recommandé par Elia conduit & une marge de 100 MW pour la Belgique pour I'hiver
prochain (2020-21). Par conséquent, ce scénario n'induit pas la nécessité de constituer une réserve stratégique
pour I'hiver 2020-21.

Un regard vers |'avenir

En ce qui concerne les perspectives pour I'hiver 2021-22 et selon les hypothéses actuelles, Elia estime que la marge
du systeme belge pour le scénario 'High Impact, Low Probability’ augmentera a hauteur d'environ 200 MW.

En ce qui concerne I'hiver 2022-23, le début du démantélement des unités nucléaires a été pris en compte. D'apres
la loi sur la sortie des centrales nucléaires, article 4, Doel 3 devrait étre arrétée le 1°" octobre 2022 et Tihange 2, le 1°
févier 2023. Des lors, pour I'hiver 2022-23 et selon les hypothéses actuelles, Elia estime qu'il y aura un besoin a
hauteur de 500 MW pour le scénario 'High Impact, Low Probability'.

En outre, et compte tenu de la dépendance de la Belgique a I'égard des importations, les futures capacités d'exportation
de nos pays voisins auront également un impact déterminant sur la situation d'adéquation prévue et sur la nécessité
de capacité de production en Belgique. Dans le cas ou une accélération (en plus de ce qui a été prévu dans les
scénarios) de l'arrét de centrales conventionnelles serait observée a I'horizon 2022-23, un besoin en réserve
stratégique d'autant plus grand serait nécessaire pour satisfaire le critere d'adéquation.

Pour les raisons susmentionnées et compte tenu de son objectif de fournir un systéme électrique durable et adéquat
a des prix compétitifs par rapport aux pays voisins, Elia continue de souligner l'importance des activités en cours liées
a la mise en place d'un mécanisme de rémunération de la capacité pour la Belgique, et ce, afin de garantir I'adéquation

du systeme électrique belge a moyen terme.
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Elia tient a souligner que les conclusions de ce rapport sont indissociables des hypothéses
mentionnées dans celui-ci. Elia ne peut garantir que ces hypothéses se matérialiseront
réellement. Dans la plupart des cas, il s'agit de développements qui échappent au contrdle direct

ou a la responsabilité de I'opérateur du systeme.
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A strategic reserve mechanism has been in place since 2014 to shore up Belgium's electricity

security during the winter period. This mechanism entails several tasks and responsibilities for
Elia as the country's system operator. One such task is to determine the need for a strategic
reserve by carrying out a probabilistic assessment. This report sets out the results of the
assessment of the 2020-21 winter period that Elia is required to conduct by 15 November 2019.
Elia previously carried out assessments for the winters 2014-15 up to and including 2019-20.
These documents are available to the public on the website of the Directorate-General for Energy
at FPS Economy [1]. This report builds further on previous editions. As such, it follows the same

general structure.

Chapter 1 presents the relevant background and context, provides an overview of the roles and
responsibilities of the various parties and describes the communications and consultations with

stakeholders regarding this report.

Chapter 2 sets out the method and framework used for the probabilistic assessment. The
application of this method is covered in Chapters 0 and 4, which take an in-depth look at the
assessment's key parameters and assumptions. The focus here is on available generation

resources, energy consumption in Belgium and the situation in neighbouring countries.

Chapter 5 presents the assumptions regarding interconnection capabilities for Belgium and

neighbouring countries.

Chapters 0 sets out the results of the assessment for winter 2020-21, providing an in-depth
analysis of the 'base case' scenario and of a sensitivity scenario based on the availability of
nuclear power in Belgium and France. The sensitivity scenario is defined to account for the

occurrence of 'low-probability, high-impact', yet realistic, events.

Chapter 7 sets out the conclusions of this report, and Chapter 8 contains the appendices on

modelling details and adequacy parameters.

11n 2018, the European Commission approved the Belgian strategic reserve mechanism until winter 2021-22 (inclusive) in the context

of compliance with the State aid guidelines (EEAG).
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The analysis focuses on the next 3 winters

2020-21 2021-22 2022-23

target winter outlook winter  outlook winter

Figure 1.1

1.1. Roles and responsibilities

As Belgium's transmission system operator for the high-voltage grid (30 to 380 kV), Elia plays a crucial role in society,
its three core activities (see Figure 1.2) ensuring the reliable transmission of electricity, both now and in the future.

Main activities of Elia

* X ox
1, * *
o > l ‘| o * O
22 = -
* P
Managing the Operating the Facilitating the market
infrastructure electricity system
Figure 1.2

1.1.1 Operating the electricity system

This task is becoming increasingly challenging. Accordingly, special skills and sophisticated tools and processes are
needed to keep the system balanced 24 hours a day, all year round. Since there is no way of storing large volumes of
electrical energy, that balance has to be maintained in real time to ensure a reliable power supply and guarantee the

efficient operational management of the high-voltage grid. Managing the strategic reserve is part of this task.
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Balancing supply and demand

In any electricity system, generated energy must always match consumed energy. If there are any differences
between them, the grid's frequency will either rise (when generation exceeds consumption) or fall (when
consumption exceeds generation). One of Elia's roles is to maintain this balance at all times.

Balancing supply and demand

%0
30.50 "
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Figure 1.3

1.1.2 Managing the infrastructure

Power plants used to be built near cities and industrial areas, but since the advent of renewable energy sources, the
distances between power generating facilities and centres where energy is consumed have increased significantly.
Offshore wind farms are a good example of this. Energy distribution and transmission systems need to be expanded
to integrate renewables into the energy mix and ensure that electricity flows from north to south and from west to east.
Elia deploys innovative technologies to boost the efficiency and reliability of its electricity system and manages its

infrastructure in a cost-efficient way, while always focussing on safety.

1.1.3 Facilitating the market

Elia makes its infrastructure available to the market in a transparent, non-discriminatory way, develops new products
and services to improve the liquidity of the European electricity market, and builds new connections to provide the
market with new options. In doing so, Elia promotes competition between market players and encourages the more
efficient use of the energy sources available in Europe, to boost the economy and improve welfare for all.
Besides Elia, many other key players contribute to the organisation of the Belgian electricity market. Here is a brief
overview:
Generators/suppliers are committed to meeting their customers' energy needs. They make sure their
generation or import capacity is sufficient for meeting their obligations to customers.
Balance responsible parties (BRPs?) balance their customers' injections and offtakes every quarter of an
hour.
Distribution system operators (DSOs) manage the distribution of electricity to the businesses and private
customers connected to their grid.

The federal government determines general policy, including policy on the security of the energy supply.

2 These may be generators, major consumers, electricity suppliers or traders, among other parties.
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The federal regulator CREG? advises public authorities on the organisation and operation of the electricity
market and fulfils the general task of supervising and monitoring the enforcement of relevant legislation and

regulations.

1.2. Legal framework and process#*

Articles 7bis to 7sexies of the Law of 29 April 1999 on the organisation of the electricity market (‘Electricity Act’) include
the following timetable for determining the volume of the strategic reserve (see also Figure 1.4):

Process defined in the Electricity Act

Alignement and Elia submits advice FPS submits advice Decision on volume
exchange of on volume based on on volume to the by the Minister of
assumptions with  a probabilistic Minister of Energy Energy
FPS approach to FPS
® o o 0_
—
before 15 15 15
November November December
1 month
30 working ‘ 10 working 3 months
days days
1 SEPT.
Revision on CREG report on Submission o.f a Deadline for Grid operator launches
volume by the reasonability of report regarding submitting offers  call for candidate
Minister of Energy Prices the offers to CREG

(optional) and the Minister

@ Art.7bis i 7sexies

Prior to 15 November: DG Energy® provides the grid operator with any relevant information for the

Figure 1.4

probabilistic assessment.

By 15 November: The grid operator carries out a probabilistic assessment which is submitted to DG Energy.
By 15 December: DG Energy provides the Minister with an opinion on the need to constitute a strategic
reserve for the following winter. If the opinion concludes that such a need exists, a volume for this reserve is
suggested, expressed in MW.

One month after receiving DG Energy's opinion: The Minister may instruct the grid operator to constitute

a strategic reserve for a period of one year starting from the first day of the next winter period, and determines

8 CREG = Commission for Electricity and Gas Regulation

4 Some texts in this section are taken from the Electricity Act and are not available in English (only in French and Dutch). They are
translated from those languages for the reader's information. Elia assumes no responsibility for the accuracy of the translation of
these legal articles and, in case of any doubt, the original text prevails over these translations. This also applies to other translations
from the Electricity Act provided in this report.

5 Directorate-General for Energy at Federal Public Service (FPS) Economy
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the size of this reserve in MW. The Minister notifies CREG of this decision. The decision, the grid operator's
assessment and DG Energy's opinion are published on DG Energy's website.

One month after the Minister's instruction: The grid operator starts the procedure for constituting strategic
reserves. Offers should be submitted within three months after the start of this procedure.

10 working days after the latest submission date of offers: The grid operator submits a report to CREG
and the Minister regarding all received and valid offers.

30 working days after receipt of the grid operator's report: CREG issues an advice that explicitly and in a
motivated way indicates whether or not the price of all valid offers is manifestly unreasonable.

By 1 September: The Minister may revise the required volume of the strategic reserve if the circumstances
regarding the security of supply have changed, based on an updated analysis by the grid operator and advice
from DG Energy.

After 1 September: The grid operator makes a technical and economic selection of offers from those not
deemed manifestly unreasonable by CREG and concludes contracts with the selected party to the extent of
the volume set by the Minister.

By 15 September: If the total volume of offers whose prices are not deemed manifestly unreasonable is
insufficient to reach the required volume, the grid operator reports the need for additional volume to the
Minister, DG Energy and CREG.

10 working days after receipt of the grid operator's report: DG Energy submits potentially imposable
prices and volumes to the Minister.

For reasons to do with security of supply, the King may issue a Royal Decree imposing prices and volumes
on one or more suppliers whose offer CREG deemed to be manifestly unreasonable.

The Electricity Act also stipulates that the probabilistic assessment should bear in mind the following aspects
determining the security of Belgium's energy supply for the winter ahead:

m Article 7 bis 83 - 84

the level of security of supply to be achieved;

the generation and storage capacities that will be available in the Belgian control area, based on such factors
as scheduled cases of decommissioning in the development plan referred to in Article 13, and the
communications received pursuant to Article 4bis;

electricity consumption forecasts;

possibilities for importing electricity, given the capacities of the interconnectors available to Belgium, and, if
need be, an assessment of the availability of electricity in the Central West European electricity market;

the grid operator may, subject to appropriate justification, supplement this list with any other item deemed
useful.
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1.3. Adequacy criteria

The Electricity Act describes the level of security of supply (i.e. adequacy) that Belgium needs to achieve. In the

absence of harmonised European or regional standards, this level is determined by a two-part loss of load

expectation (LOLE) criterion (see Figure 1.5). The model Elia uses for the probabilistic assessment enables both

indicators to be calculated.

Adequacy criterion

LOLE < 3 hours

LOLE95 < 20 hours

Figure 1.5

@ Art.2, 52° - 53°

LOLE: A statistical calculation used as a basis for determining the anticipated number of hours during which,
even taking account of interconnectors, the generation resources available to the Belgian electricity grid will
be unable to cover the load® for a statistically normal year.

LOLE95: A statistical calculation used as a basis for determining the anticipated number of hours during
which, even taking account of interconnectors, the generation resources available to the Belgian electricity

grid will be unable to cover the load for a statistically abnormal year.”

How to interpret adequacy criteria

The indicative Figure 1.6 below shows how to interpret adequacy criteria. The probabilities of a large number
of future states are calculated for a given winter (see section 8.1.1). For each future state, the model calculates
the LOLE for the winter in question. The distribution of the LOLE across all the future states included can then
be extracted.

For the first criterion, the average is calculated based on all these LOLE results®. For the second criterion (95%
percentile), all the LOLE results are ranked. The highest value, after the top 5% of values have been
disregarded, gives the 95" percentile (a 1 in 20 chance of such a loss of load expectation). The Electricity Act
stipulates that both criteria need to be satisfied for Belgium.

In addition to the two criteria set out in the Electricity Act, the 50" percentile is also shown for all the resuilts.
This indicator shows a 1 in 2 chance of at least a given LOLE. The figure below also includes the 50"

percentile, which except for in a few rare cases, is generally not the same as the average LOLE.

5 Load = demand for electricity
" There is a 1 in 20 chance of a statistically abnormal year (95" percentile).

8 The average value for of a series of numbers (LOLE for each status) is calculated by totting them up and dividing the result by the

number of numbers in the series.
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Example of a cumulative distribution function of LOLE
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Figure 1.6

Depending on the values of these indicators, four situations can be derived from the results as represented in

the table in Figure 1.7 below.

LOLE average LOLE P95 LOLE P50
L1] 1] 0 No LOLE in any of the future states
>0 1] 0 LOLE in less than 5% of the future states
=0 >0 0 LOLE in more than 5% of future states but less than 50%
>0 >0 >0 LOLE in more than 50% of the future states

Figure 1.7

In addition to covering the indicators outlined above, which only take account of the number of hours when a full energy

supply cannot be provided, the model used by Elia also gives an indication of the scale of the energy shortage (energy

not supplied, abbreviated ENS) during these hours and the likelihood of a loss-of-load situation occurring (loss of load

probability, abbreviated LOLP):

ENS: The volume of energy that cannot be supplied during hours when a loss of load occurs. This yields

average ENS (for a statistically normal year) and ENS95 (for a statistically abnormal year), expressed in GWh

per annum.

LOLP: The probability of a loss-of-load situation occurring at a given time, expressed in percent.

The lack of harmonised European or regional standards defining security of supply

the power balance (i.e. capacity margin).

The future framework for determining the security of supply standard

In 2014, the Council of European Energy Regulators (CEER) published a report providing an overview of the
adequacy assessments in various European countries [2]. That report highlighted the lack of harmonisation in the
methodology and adequacy criteria used in these countries and its conclusions still apply to the present analysis.
In seven countries, Great Britain, France, the Netherlands, Finland, Hungary, Belgium and the Republic of Ireland,
indicators are based on a probabilistic adequacy assessment. However, the criteria used differ (an LOLE of three
hours per year in Belgium, France and Great Britain, of four hours per year in the Netherlands, and of eight hours

per year in the Republic of Ireland). By contrast, Sweden and Spain apply a quantitative methodology based on

15 November 2019
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As part of the Clean Energy Package for all Europeans (CEP), Regulation (EU) 2019/943 of 5 June 2019 on the
internal market for electricity provides an additional and future framework for determining reliability standards.
Articles 23 and 25 stipulate that a methodology for calculating the reliability standard will be adopted (proposal by
ENTSO-E to be adopted by ACER) and used for determining national reliability standards.

The methodologies and resulting reliability standards are not yet known and therefore the current legal standards,

as formulated in the Belgian Electricity Act apply and are used for this analysis.

Regulation (EU) 2019/943 specifies the following:

Article 23(6) - European resource adequacy assessment):

6.By 5 January 2020, the ENTSO for Electricity shall submit to ACER a draft methodology for calculating:
(a) the value of lost load;

(b) the cost of new entry for generation, or demand response; and

(c) the reliability standard referred to in Article 25.

The methodology shall be based on transparent, objective and verifiable criteria.

Article 25 Reliability standard

1. When applying capacity mechanisms Member States shall have a reliability standard in place. A reliability
standard shall indicate the necessary level of security of supply of the Member State in a transparent manner.
In the case of cross-border bidding zones, such reliability standards shall be established jointly by the
relevant authorities.

2. The reliability standard shall be set by the Member State or by a competent authority designated by the
Member State, following a proposal by the regulatory authority. The reliability standard shall be based on the
methodology set out in Article 23(6).

3. The reliability standard shall be calculated using at least the value of lost load and the cost of new entry
over a given timeframe and shall be expressed as 'expected energy not served' and 'loss of load expectation'.
4. When applying capacity mechanisms, the parameters determining the amount of capacity procured in the
capacity mechanism shall be approved by the Member State or by a competent authority designated by the

Member State, on the basis of a proposal of the regulatory authority.

To fulfil both legal criteria regarding security of supply, the required strategic reserve capacity is calculated based on

an assumption of 100% availability. No distinction is made between demand reduction (SDR®) and generation capacity

(SGR):

Where SGR is concerned, the assumption of 100% availability means that the strategic reserve will never

require maintenance during the winter, nor will any unscheduled outage occur. This differs from how units

available in the market are modelled.

Where SDR is concerned, the assumption of 100% availability means that the strategic reserve can be called

upon at any time throughout the winter, with no restriction on the number of activations or their duration.

The assumption of 100% availability of the SGR is important, especially where large volumes are involved, as a cold

spell (occurring when the need for strategic reserve is at its greatest) may cause start-up problems for old generation

9 SDR = strategic demand reserve
10 SGR = strategic generation reserve
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units. The assumption of 100% availability of the SDR is equally important, as operational requirements may restrict

the number and duration of activations.

Further information about the strategic reserve product and the operational requirements can be found on

Elia's website [7].

1.4. General background information on the strategic

reserve

1.4.1. How is arisk to security of supply identified operationally?

The potential security of supply risk in Belgium is assessed every day for the seven days ahead. The items

deterministically assessed to ascertain whether there is an increased risk include:
renewable energy generation forecasts;

the latest information at Elia's disposal regarding the availability of conventional generation units;

an appraisal of potential levels of imports;
forecasts of Belgium's total electricity consumption.

These assessments are repeated, with forecasts becoming increasingly accurate the nearer they become to real time.

Since the potential risk is determined on the basis of assumptions and forecasts, there is no absolute certainty that a

shortage will actually occur.

1.4.2. If arisk to security of supply is identified, how is it communicated?

If the aforementioned assessments indicate a potential risk to the security of supply in Belgium, it is communicated to

the relevant authorities and to the general public. The 'power indicator' on Elia's website and the 'Elia4cast’ app were

specially developed to communicate information [4] to the general public (see Figure 1.8).

Power indicator: 7-day forecast

Green Orange Red
There is enough electricity to The amount of electricity There is not enough electricity to
cover consumption - no need to generated may not be enough to meet our needs at all time. The
worry! meet our needs. Let's all make authorities have decided to take
an effort to reduce our prohibitive measures to cut
consumption mainly at peak consumption further

times (in principle between 5.00
pm and 8.00 pm) and prevent an

outage!

Figure 1.8
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If not possible otherwise, some
consumers will temporarily have
their power cut to prevent a
widespread, uncontrolled, long-
term blackout
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At the same time, when a structural shortage!! is identified, this may prompt the activation of the strategic reserve.
Notification of any such activation is published on Elia's website. The strategic reserve is activated by a technical trigger.
Further information about this can be found in the rules governing the functioning of the strategic reserve [7].

The strategic reserve is distinct from the usual mechanisms involving a balancing reserve that remedies immediate,

unexpected imbalances, and thus maintains the balance in the Belgian control area at all times (see section 3.1.5).

Activation of the strategic reserve does not necessarily mean there is, or will be, a power outage. The
strategic reserve is simply an extra means for avoiding any interruption in the power supply.

1.4.3. What measures will be taken if security of supply is jeopardised?

If Belgium's supply margins become drastically reduced (or even disappear altogether), a number of measures can be

taken to tackle the problem (see Figure 1.9):
A request to supply potential additional uncontracted reserve volumes will be sent to all balance
responsible parties to allow Elia to call on any residual capacity at an available power plant or deploy extra
means to control electricity consumption. Elia does this by using an RSS?*? feed to post a balancing warning
on the web.
If necessary, Elia will assess whether special measures can be taken in coordination and collaboration with
the other transmission system operators (TSOs) in the CWE area® to further increase Belgium's import
capacity.
Activation of Belgium's strategic reserve if any were contracted.
If appropriate, Elia will draw on its contracted balancing reserve volumes. This involves such wide-ranging
measures as activating special quick-start gas units, invoking contracts with aggregators4, reducing the
consumption of industrial customers and requesting assistance from neighbouring TSOs.
If market mechanisms and reserves prove insufficient, the authorities may decide to restrict electricity
consumption. Steps to raise awareness, possibly coupled with prohibitive measures, may be taken first, to
maintain grid balance over the hours or days ahead.
One final measure for avoiding an uncontrolled general blackout across Belgium entails the controlled
deployment of the load-shedding plan, with the ministers responsible for energy and economic affairs taking
a decision on this the evening before the plan is activated.

NB: These measures will not necessarily be taken consecutively and are taken by various entities (TSO, ministry, etc.).

11 A structural shortage as defined in the rules governing the functioning of the strategic reserve [3] is a situation in which total
consumption within the Belgian control area cannot be covered by the available generation capacity there, excluding balancing
reserves and bearing in mind potential imports and energy available on the market.

12 RSS = really simple syndication

13 CWE: Central West Europe

14 An aggregator is a demand service provider that combines multiple short-duration consumer loads for sale or auction in organised
energy markets.
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Measures if a shortage occurs

Request Activate Increase import
additional balancing capaci p
flexibility reserve pacity

NN

Activate Limit
strategic reserve consumption

Activate the
load-shedding
plan

Figure 1.9

1.4.4. Under what circumstances will the load-shedding plan be activated?

The load-shedding plan is a measure of last resort that can be used if all other mechanisms for ensuring adequacy are

insufficient to balance supply and demand. It is in fact an emergency plan for the years ahead, which i like any other

similar plan i can be implemented at any time of the year to prevent the power grid from collapsing completely and

causing a general blackout cutting off all consumers from the electricity supply. The plan entails disconnecting

specifically targeted areas from the grid for a limited period to reduce power consumption.

Further practical details of the load-shedding plan (for example, regarding a specific street, the duration of the

intervention, and communications in the event of an outage) can be found on the FPS Economy website [5].

What is a load-shedding plan?

The current load-shedding plan can be activated both automatically, in the event of a sudden frequency drop on
the high-voltage grid, or manually, for example as last measure in case of an anticipated power shortage. This
involves disconnecting DSOs' substations from the grid to keep the system balanced and prevent a general
blackout across all of Belgium.

If this plan is activated, various high-voltage substations belonging to a single load-shedding group will have to be
disconnected simultaneously. The load-shedding plan for Belgium was updated in 2015 resulting in eight such
groups, each of which corresponds to a capacity of between 500 and 750 MW. In total, they account for about 35
to 40% of total peak consumption. The updated load-shedding plan has been operational since 1 November 2015.
The load to be disconnected within each group is proportionally distributed over 5 zones of Belgium, meaning that
municipalities from different parts of the country can belong to the same group. A single municipality i or even
street i may be supplied by different DSO substations that are not part of the same group. The load shedding plan
may change further depending on specific factors, such as work on the distribution grid, etc.

The legal framework for the load-shedding plan is set out in the ministerial decree of 3 June 2005 on the
establishment of the load-shedding plan for the electricity transmission network. The load shedding plan is part of
the Defence Plan pursuant to Article 312 of the Royal Decree of 19 December 2002 establishing a grid code for

the management of the electricity transmission grid and access thereto. Next to the national legislation, the
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Commission Regulation (EU) 2017/2196 of 24 November 2017 establishing a network code on electricity
emergency and restoration also provides specific requirements concerning the load shedding plan.

1.5. History and current situation of strategic reserve
constitution

Since the introduction of the strategic reserves in winter 2014-15, there have been winters with or without a contracted
strategic reserve volume (see Figure 1.10).
More specifically, the strategic reserve for winter 2014-15 comprised:
750 MW of SGR, for three years;
96.7 MW of SDR, for one year.
The strategic reserve for winter 2015-16 partly constituted the capacity since 2014 (three-year period) and partly new
reserve capacity. On 1 November 2015, the following capacity was included in the strategic reserve:
750 MW of SGR, since 2014;
427.1 MW of SGR, for one year;
358.4 MW of SDR, for one year.
For winter 2016-17, no additional volume was acquired. However, 750 MW of generation capacity was still retained
(part of the three-year period since 2014). Therefore, on 1 November 2016, the strategic reserve included:
750 MW of SGR, since 2014.
For winter 2017-18, the strategic reserve comprised:
725 MW of SGR, for one year.
For winter 2018-19,
no capacity was contracted.
For winter 2019-20,

no capacity was contracted.

Strategic reserve volume for winters 2014-15 to 2019-20

1535.5 MW

846.7 MW SGR
SDR 96. 4271 750 MW 725MW

oMW 0 MW

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20

Figure 1.10
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1.6. Public consultations regarding strategic reserve volume
calculations

The problems Belgium could face in winter, adequacy and the strategic reserve mechanism are all becoming higher-
profile issues in energy-related discussions. Due to Elia's designated roles and responsibilities, in particular regarding
the strategic reserve mechanism, the company is responding to the market players' demand for a better understanding
of how the strategic reserve volume is calculated and for an opportunity to have a greater say in it.

In this context, Elia launched two public consultations in 2019: the first on methodology, assumptions and data
sources, and the second on the input data to be used for calculating the needed volume. Figure 1.11 shows when

these consultations took place.

Figure 1.11

The consultations were announced at meetings of the Strategic Reserve Implementation Task Force, more specifically
on 1 April 2019 for the first consultation and on 8 July 2019 for the second consultation.

Both consultations were announced on Elia's homepage and on each occasion all the relevant stakeholders (members
of the Strategic Reserve Implementation Task Force,) were informed by e-mail.

As this is the seventh iteration of the strategic volume need determination, the methodology has been refined and is
stable. Therefore, this year's methodology consultation document was restructured, moving more general descriptions
to the appendices whilst focussing on changes and improvements in the main text in order to make the document more

user-friendly.

1.6.1. Feedback from stakeholders

For each consultation, Elia received four responses from stakeholders during the consultation period. These responses
can be found on Elia's website [6].

Elia replied to each response. Its replies were then aggregated and grouped by subject in two separate consultation
documents. Oral explanations of its replies were given at the Task Force 'Implementation Strategic Reserve' [7] meeting
on 8 July 2019 for the first consultation, and on 2 December 2019 an overview of the received responses will be

provided for the second consultation.
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