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1. Regulatory framework for French onshore wind
tenders
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Completed tenders Wind Onshore

Historical tender results Tender volumes
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Symmetric vs. Asymmetric CfD

Contract for Differences (CfD) l German Market Premium Model

€/MWh €/MWh
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2021 2022 2023 2024 2025 2026 2027 2028 ... 20XX 2021 2022 2023 2024 2025 2026 2027 2028 ... 20XX
= \Market premium mmm Repayment of market premium mmm \arket premium Revenue from power market
——Market Value ——Set price —— Market Value = Set price

* In the CfD scheme, a market premium is paid when the * In the German model, the market premium is paid up to
market value lies below the set price that was awarded the set price. If revenues from power market exceed this
during the tender price, additional profits are kept by the operator

* However, if the market value is higher than the set price, * May incentivize to include additional revenues in the
the difference must be returned auction bid

* Operators have the advantage of long-term income
predictability
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Undersubscription : curtailment of tender volume
In contrast to the German volume curtailment system, a decrease of the tender volume is not
announced before the bidding deadline.

Bid price
 [€/MWh]

A

Auction Initial

No announcement of
curtailment before
bidding deadline!

volume after auction
curtailment volume

Merit order
of bids Undersubscription
always leads to
curtailment that
ensures exclusion of

bids!

>

] Bid volume
‘_' | [MW]

5-20% of bid If 5-20% of auction

e ] —————————— -

The ceiling price is
irrelevant for the
curtailment volume.

volume curtailment volume missing
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Further tender specifications in France

Ceiling price Flexibility rules Indexation factors Negalct)lr\llge[;ower

« To prevent tender « +or-20% Two inflation Obligation to stop
manipulation the flexibility of a factors to reduce .« No renumeration
ceiling price is projects permitted risk for first 20 hours
undisclosed capacity (after K factor for with negative

- Bidders have to award) CAPEX inflation prices (per year)
estimate * +40% for projects L factor for OPEX  + Beyond 20 hours:

with COD before inflation Bid Price x 35% x

2025 Nominal Capacity
 Leads to more of the Wind farm

uncertainty in

costs

€/MWh

? 42 N

) o W “time
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The past tender results as only reference!

Bidders face extreme uncertainties regarding the ceiling price and the participating volume and
hence the marginal bid price and a possible curtailment. Even the auction volume might be changed
afterwards.

4 EXx-post
Bid price increased
[€/MWh] auction volume?

Auction
volume

So many
uncertainties!

Undisclosed

Merit order ceiling price

of bids

Bid volume'
[MW]
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2. Modelling of auction rounds - a data based
forecasting approach
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What answers does the auction model provide?

@ How many projects will take part? = high/low competition

@ To which price are they going to bid?
« )

Price level /
marginal price

Bid awarded:
yes / no?

Cost reduction
necessary?

Upside potential / =Avci;1ila=bleca=pac=ity=[M\=N] |
bid optimisation

Expected supply quantity and

structure of supply (competition)
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Auction modelling in two steps

Step 1: Modelling cost-based indifference bid prices

Step 2: Modelling bid prices including strategic bid markups — Monte Carlo
simulation
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3. Defining the participating quantity structure -
WattaBase database
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WattaBase onshore wind permits Database

« WattaBase collects and aggregates, into a single database, valuable information

from administrative decisions for onshore wind in France (environmental permits
and refusals)

Administrative decisions are decentralized: Valuable information is difficult to extract from
published on administrative departments’ administrative decisions which are published

websites through scanned pdf files

= 2 B Nou &
PREFET Les services de I'Etat dans la
SLAMAME Marne =n
N Rechercher . PREFET Direction départementale des territoires
DE LA MARNE
e
Actualités v Actionsdel'tat v  Servicesdelftat v  Publications v Démarches v =
Accueil > Actions de 'ftat > >l lassées pour la Pr PE) > Dossiers ICPE > Dossiers ICS isati ine *éolien™
foeuel AP n* 2020-APR-1814C
Dossiers ICPE - Autorisation H * . . ARRETE PREFECTORAL
Dossiers ICPE- Autorisation- Domaine poran REFUS & autorastion s d oxloferune ntltin e procucton ¢
ORI
Dossiers ICPE- Autorisation- Domaine “eol en " SAS Société a’w n du Parc Eolien des Moulins du Puits
“éolien” Parc éolien de Quatre Valiées IV
4 Le Meix-Tiercelin et Saint-Ouen-Domprot (51)
Retrouvez dans cette rubrique les dossiers d’ isation relatifs aux ions Classées Pour
Dossi:s I(:.PE- Autorisation- Domaine I'Environnement domaine éolien cm:’:: dela uu::m -
"Carriéres' Chevalier de I'Ordre National du Mérite
A lire dans cette rubrique
Dossiers ICPE- Autorisation- Domaine Vule . son ariicle L5121 ;
'Méthanisation' [ $ | Vu le code de I'énergie ;
PREFET PARC EOLIEN DES QUATRE VALLEES IV o vicle L4211
Dossiers ICPE- Autorisation- Domaine DE LA MARNE gt Q, 2 2 ordonmance n ;
Elevage' ] (SAS Société d'Exploitation du Parc Eolien el s o 20 oors 2014 rlative  Iixpd mencaon dfune auksson unique en medire
e des Moulins du Puits) Vu le décret n 201 4saau 2 mai 2014 modifé relat & mmu une autorisation unique en matiére
Dossiers ICPE- Autorisation- Domaine
hmm modifié ‘conditions techniques
‘Industrie’ Publié le 10/12/2020 > hsuammu dénergie s-w o e Bates dobvert asishle
Vu l'arrdté ministériel du 26 ao0t 2011 modifié relatit hmuwwmnmmwmm
e du vent au sein dune mllmﬂ l ‘autorisation au titre de la rubrique 2980 de
nomenclature des instaliations B
Vu Farrété ministériel du 26 aolt 2011 modifié relatt & mﬁn MMMMM constitution des garanties
- PARC EOLIEN CARNOT ENERGIES e
sivont Vu du23avit —
] Vu le plan re du climat, de lair et de ) de C -Argenne annexe
égional Ténergle (PRCAE) de Champagne. et son ‘e schéma
€olien (SRE),
m« ( E)}mrkmnmawmmhxmmuumw
Publié le 12/03/2020 >

Vule ﬁcﬂ‘ﬂllﬁm mnem Mlbw‘ﬂhllm'lﬂ' Ovllll territoires (SRADDET)
réainn Grand Fat anne. L Frand Cot ta 2. ﬂ“ Lo e
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Quantity structure modelling and participation
probabilities

Multiplying each cluster’s volume by its own participation probability results in an expected bid volume

Supply potential: example of the volume reduction for the tender of May 2023

Volumes
X
Participation probability

Crude potential Potential with assumptions
CR17 projects since 1 january 2020 - Scenario Low = Permitted before 26 april 2021
Permits 26 november 2021 - 26 april 2021 ® Permits 15 april 2022 - 26 november 2021

= New permits since 15 april 2022
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4. Modelling the resulting bid prices - enervis
auction model

E3WataBase




The auction study at a glance
Slideset of around 120 slides in PDF format.

Market simulation

Cost-based bid price
curve

Quantity structure

including strategic bid
markups

[E/MWh] merit-order Offered prices in €/MWh

©)

Tender quantity

Expected ceiling
price varied in

Range of

Volumes expected

X ceiling price Monte Carlo
Participation Simulation +-5%
probability around certain

value

Bid price [€/MWh]

Bid price [E/MWh]

Potential with assumptions
= New permits since 15 april 2022

Auction

Crude potential volume

m Permits 15 april 2022 - 26 november 2021 I | . Supply volume [MW]
Permits 26 november 2021 - 26 april 2021

m Permitted before 26 april 2021 Supply tvglume [MVtV]d 80%-Confidence range == Exp. bid price === Auction volume
CR17 projects since 1 january 2020 - Scenario Low acceple rejecte

Deduction of quantity
structure

Documentation of main
uncertainties, assumptions &
main regulatory framework

Market simulation of
indifference prices

Documentation of cost
assumptions

Bid price simulation of
upcoming tender

Marginal & average prices

Bidding strategy
recommendation

E3WattaBase
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How much risk are you willing to invest?
As a result of the Monte Carlo simulation every bid price is expanded with a probability of award.

Award probability Explanation
120% . -
S + Based on the modeling, an expected award probability
award (for all plants) can be determined for different bid prices.

 Bidders should use this curve to estimate how much

100%

risk they are willing to invest.

80%

* Therange of the curve between 100% award probability

50% award and exclusion due to too high bid is very steep in the
probability

60% wind sector due to the comparatively small lot sizes

(wind farms) of the bidders.

* In this example, a bid close to and above the maximum
price (here 60 €/ MWh) leads to a low probability of
success or to a bid exclusion.

40%

20% \

0%
Bid price [€/MWh]
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6. Conclusion & Outlook
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Outlook

« WattaBase — enervis cooperation is going to be continued for upcoming auction
rounds

— Continuous update of project database by WattaBase

— Implementation of further regulatory details into the model by enervis
— Adaptation of additional scenarios to tender context

Upcoming tenders in 2023 - Context of high competition is expected:

— Tender in December 2022 was a failure and creates an oversupply for 2023

Projects having secured a revenue through a former auction round or CR17 tariff are in
financial difficulties due to the inflationary crisis

Awarded CR17 projects might forfeit their secured tariff to secure a high award in current auctions with
higher ceiling prices

For awarded projects of previous tenders the French administration is working on solutions to allow
them to participate again without losing their financial guarantee.
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Appendix
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You still have questions about this topic?
Feel free to contact us!

DR. NICOLAI HERRMANN IVO SCHMIDT SIERRA
nicolai.herrmann@enervis.de Ivo.schmidt-sierra@enervis.de
+49 (0)30 695 175 34 +49 (0)30 695 1750
in { in

‘;I\': quiq B q Se Page 23 Spreewindtage: French Auction Modelling



https://www.linkedin.com/in/ivo-carlo-schmidt-sierra-5347a423b/

© enervis energy advisors GmbH. All rights reserved (rights of third parties
excepted). This includes all commercial purposes and any further distribution
without the permission of enervis.

To the extent permitted by law and if not contractually specified otherwise
enervis does not accept or assume any liability, responsibility or duty of care
for any consequences of acting, or refraining to act, in reliance on the
information contained in this document or for any decision based on it.

The data and information contained in this document have not been collected
or reviewed by enervis and are partly publicly available. Therefore, enervis
does not assume any liability for the correctness and completeness of the data
contained in this document.

This document does not take into account events that occurred after this time,
nor their effects.

This document contains forward-looking statements and reflects the current
perspective regarding future events and market developments. Actual results
may differ materially from the expectations expressed or implied in this
document due to known and unknown risks and uncertainties.

rq4WattaBase

The contents presented here are inseparably linked to the specific question or
project and are only valid under the contractual conditions agreed with the
client, which may not be accessible from the document itself. This applies in
particular to documents that are not explicitly marked as expert opinions. The
transferability to other issues (such as in legal proceedings and arbitration) is
generally not given and would have to be examined by enervis in individual
cases and confirmed in writing. Documentations that are marked as "short
studies" only briefly reproduce the contents of a project. Documentations
marked as "results papers" also focus on the results of a project and do not
deal in detail with assumptions and methodology.

Readers should not act upon the information contained in this document
without obtaining specific professional advice (like consultants, lawyers).
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WattaBase

Energie - Data - Stratégie

WattaBase SAS

3 rue Stendhal

38360 Sassenage
France

Fon +33 (0)7 81 69 51 06

E-Mail pa.langlois@wattabase.com

enervis energy advisors GmbH
Schlesische Str. 29-30

10997 Berlin

Germany

Fon +49 (0)30 695175-0

Fax +49 (0)30 695175-20

E-Mail kontakt@enervis.de
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