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TOPIC OBJECTIVE WHO TIMING
1 Welcome and Introduction * Objective of the session and scope Information T.SUHONEN 10:00 - 10:10
. s . » Introduction of the RO report
Introduction of Co-optimisation RO : N . NEMO and TSO
. « Presentation of key findings Presentation : 10:10 - 10:35
report following the first R&D phase | ACER feedback representatives
3 Q&A « Answering received questions Discussion ALL 10:35 -11:00
* Next R&D steps and milestones for . NEMO and TSO A 11
4 Next steps R1, R2 Presentation representatives 11:00 - 11:30
5 Q&A « Answering received questions Discussion ALL 11:30 - 12:00
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1. Welcome and Introduction
Objective of the session

Introduction

» Joint R&D effort of NEMOs and TSOs was initiated following the decision of ACER (Decision 11-2024 of 23
September 2024) on the Algorithm Methodology.

» The R&D will be a sequential effort in the coming years and presented RO is the first report covering R&D on the
bidding products, bidding design and pricing. Other aspects will be addressed in subsequent reports as outlined in
ACER’s decision.

» NEMOs and TSOs organise the on the finalized Co-optimization RO
report via ENTSO-E consultation hub.

Objectives

» NEMOs and TSOs organize a webinar with market participants as part of the the ongoing public consultation
to:

Provide overview RO Share key findings based Presenttne:lx:ds:ipi &
report objective and on the NEMO & TSO expec t? i ?1t €
structure assessment _par Icipa
involvement

* This session should not cover general questions on the efficiency of co-optimization as a concept and aspects that are not in the scope of the current R&D

2MCSC ') SDAC
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2. Co-optimisation RO report
Co-optimisation framework

Extensive R&D to specify
the

(also based on simulation
and proof of performance)

MCSC NEMOs and TSOs initiated work on the conceptual study as the initial step
of the R&D work to research bidding alternatives and basic design considerations.
The aim is to analyse as many impacts as possible of different models.

AM defines the following R&D reports and phases:

draft report RO > (by 30 March 2025)
new version R1 of the RO report (updated to November 2025)

report R2 & report R3

AMCSC SDAC



2. Co-optimisation RO report
Introduction & structure of the report

Report scope
Bidding products Bid design Pricing

» RO report builds on a conceptual study by N-SIDE and adds NEMO and TSO assessment of key findings.

Structure of the RO report
» Chapter 2 - provides background information.
Explanation of the approach, assumptions and limitations of this R&D & basic principles of co-optimisation in EU market.
Summary of Nordic and Baltic experience with market-based approach for allocation of balancing capacity and its challenges.
» Chapter 3 - highlights and main findings of the performed R&D.

The report first discusses the main fundamentals per R&D topic. This is followed by a summary of research carried out by N-
SIDE with the respective reflections and open points from NEMOs and TSOs.

» Chapter 4 - summarizes the conclusions of the first R&D and explains the next steps in more detail.

NEMOs and TSOs emphasize the fact that the RO report is an initial report, and no final conclusions can be
drawn without the consideration of future R&D work for the final design.

AMCSC SDAC



2. Co-optimisation RO report
Key findings (1/3)

General

» For co-optimisation to be efficient, it is of crucial importance that bid formats are able to reflect the cost
structures of the portfolios or assets providing balancing capacity (and energy).

» Cost structures of non-traditional assets (weather dependent generation, batteries, demand response...) are so far
less well known and need further analysis and interaction with market participants.

» No final statements on feasibility of co-optimisation can be made based on this first RO report.

Bidding products

» The cost of balancing capacity is dominated by opportunity costs.

» With implicit bidding, opportunity costs are not included in the bids and will be calculated by Euphemia.
» With explicit bidding, opportunity costs are included in the bids.

» Explicit bidding leads to several issues, and therefore implicit bidding is strongly recommended.

AMCSC
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2. Co-optimisation RO report
Key findings (2/3)

Bid design — two concepts
» Linked bids: linking of bids (across products) in a similar way as done for energy products today, with some additions

Existing concept in EUPHEMIA algorithm, high flexibility, but complex for market participants and computationally
challenging

» Combined bids: multiple energy and balancing capacity products in one bid, including linking constraints (like maximum
capacity)
Tailored to specific assets, assumed to be easier to use, but less flexible
Not necessarily restricted to unit bidding
» Itis

AMCSC SDAC



2. Co-optimisation RO report
Key findings (3/3)

Pricing
» Balancing capacity bids are strongly impacted by non-convexities (startup costs, minimum production, ...),
resulting in complexities for pricing

» Present strategy in EUPHEMIA is to reject Paradoxically Accepted Bids (i.e. No PAB)

» The same strategy is proposed as "Plan A" for the future co-optimised market design, with potential challenges:
Unacceptable reduction of liquidity of balancing capacity bids (too many rejections)
Significant loss of economic surplus (social welfare) for the same reason

» “Plan B”: Non-Uniform Pricing for balancing capacity and potentially also energy
PABs receive "compensation” to cover their losses

» As a next step, large scale simulations needed to explore these alternatives.

AMCSC SDAC



2. Co-optimisation RO report

« Product design in this report mainly focuses on how opportunity
costs with regard to day-ahead energy and balancing capacity
are considered

« Two concepts are introduced:

« With implicit bidding, opportunity costs are not included in the bids and
will be calculated by Euphemia.

Energy % BC-up

4

Energy Demand Upward BC Demand
400 MW @ 5000€/MWh 150 MW @ 5000€/MWh
Energy Supply Bid A Up BC Supply Bid B
500 MW @ 100€/MWh 200 MW @ 70€/MWh

P e e e e e e e e T T T

e e e e e e e e e e e e e e e e o e e e = =

Market Results Energy Upward BC
Market Prices 100€/MWh 45 €/MWh
Bid A Accepted Vol. 300 MW -
Bid B Accepted Vol. - 0 MW
Bid C1 Accepted Vol. 100 MW -
Bid C2 Accepted Vol. - 150MW

Types of links:

[ — 1 Exclusive link:
The acceptance of one bid is conditioned on
the rejectionof another.

2MCSC ) SDAC



2. Co-optimisation RO report

Product design in this report mainly focuses on how opportunity
costs with regard to day-ahead energy and balancing capacity are
considered

Two concepts are introduced:

« With implicit bidding, opportunity costs are not included in the
bids and will be calculated by Euphemia.

« With explicit bidding, opportunity costs are included in the bids.

Explicit bidding results in multiple issues (the most prominent
issue is represented in the example on the right-hand side)
« Additional measures could resolve this issue but lead to new issues

» Implicit bidding is strongly recommended

Additionally, the following aspects need to be emphasized:

The products under co-optimisation need to support pure energy
as well as pure balancing capacity bids from specialised
market participants

A premium (Bid B 70€/MWh and Bid C2 5€/MWh) to reflect
additional cost elements associated with the provision of
balancing capacity (e.qg. loss in flexibility for ID-trading) is needed

Energy % BC-up _47 ij
Energy Demand Upward BC Demand
400 MW @ 5000€/MWh 150 MW @ 5000€/MWh
Energy Supply Bid A Up BC Supply Bid B
500 MW @ 100€/MWh 200 MW @ 70€/MWh

- e e e e e e e e e e e e e mm e e e e e e e e

Market Results Energy Upward BC
Market Prices 100€/MWh 45 (70)€/MWh
Bid A Accepted Vol. 360 150MW -
Bid B Accepted Vol. - 9 150MW
Bid C1 Accepted Vol. 400 250MW -
Bid C2 Accepted Vol. - 150MW

Types of links:

[ = 1 Exclusive link:
The acceptance of one bid is conditioned on
the rejectionof another.

2MCSC ) SDAC



2. Co-optimisation RO report
Summary of public consultation questions on Bidding products

Market participants are consulted on the content of the report but also on the specific questions per
assessed topic:

» Do market parties have comments on issues with “explicit bidding”, the conclusion to further develop implicit bidding
or on possible advantages of co-optimisation with explicit bidding compared to implicit bidding with a possibility of an
explicit ‘premium’?

» Do market parties agree with the need to have a premium for balancing capacity and which costs would market
parties consider relevant to be reflected by such a premium?

» Do market parties have any additional suggestions for this premium (e.g. potential restrictions, maximum, etc.)?

AMCSC SDAC



2. Co-optimisation RO report

O/O\O_ o E:’ ; L 1 One of the key challenges: How can the additional interdependencies be
o) _' o _es_lg_nf - | represented within the bid formats?
Linked Bids Combined Bids
/ » Refer to a family of bids for single products, connected by\ / «  Can simultaneously offer multiple energy and balancing\

“links” modelling specific acceptance interdependencies

Energy Indivisible
Supply Bid Types of links:
Exclusive group:

50 MW @60 €/MWh +
15€ Startup costs ( ) Accepted power cannot

( Energy Supply Bid \ exceed max. Power Equiva

Parent-Child link: in thi
100 MW @ 60€/MWh In'this ¢
e —— Acceptance ratio of the h
R Upward BC Bid child order cannot exceed

i 100 MW @ 5€/MWh the one of the parent order

_ Energy Supply Bid Downward BC Bid

i 100 MW @ 60€/MWh 100 MW @ 5€/MWh

Advantage: Flexibility to represent advanced trading strategies
under portfolio bidding
Disadvantage: May not enable the representation of costs and

Qchnical constraints of specific assets in a granular way / K

capacity products, with linking constraints capturing the
interdependencies between these products included
directly within the bid

Activation Variable Min. Power Max.
Cost Price (Energy) Power

15 € 60 €/ MWh 50 MW 250 MW

Max. Up. Up. BC Max. Down. BC
BC Price Down. BC Price

100 MW 5 €/MWh 100 MW 5 €/MWh

Advantage: Allows a granular description of costs and
constraints for specific assets and may be more efficient
from a computational perspective

Disadvantage: Less flexibility to represent different
constraints and costs than those specifically envisaged /

AMCSC ) SDAC



2. Co-optimisation RO report

/

Bid designs

Linked Bids

Combined Bids

N

uiva
his ¢

It is recommended to further develop both concepts and consider
their combination in the future design.

AN

)
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2. Co-optimisation RO report
Summary of public consultation questions on Bid designs

Market participants are consulted on the content of the report but also on the specific questions per assessed topic:

» Do market parties see the need to enable both types of bids, combined and linked (also for storage) and do market
parties have further suggestions for the design of linked bids and combined bids?

» What additional benefits could result from the ability to also include linking of combined bids?
» What kind of challenges do you foresee related to the proposed new bidding designs (linked and combined bids)?

AMCSC

SDAC



2. Co-optimisation RO report

« Besides existing non-convexities links between balancing
capacity and day-ahead energy introduce additional non-
convexities

* Non-convexities in general prevent the straightforward use
of marginal pricing

* Present strategy in EUPHEMIA is to reject Paradoxically
Accepted Bids (i.e. No PAB)

« The same strategy is proposed as "Plan A" for the future
co-optimised market design, with potential challenges:
— Unacceptable reduction of liquidity of balancing capacity bids (too
many rejections)
— Significant loss of economic surplus (social welfare) for the same
reason

Table 5: Market outcome with the No PAB option

Bid

. Side
. Volume Price Acceptance Surplus
Bid Name Payment
(MW) (€ (%) © ©
/IMWh)
Price o
BC Demand 250 Taking 250 (100%) - -
Ler
Bidding Energy Demand 400 100 | 400 (100%) | 34000 0
Zone 1:
500 10 500 (100%) | 2500 0
En Price = 200
15 €/MWh 45 0 (0% 0
Combined (MAR = 50%) (0%) .
.~ Suppl
BC Price = i 100 0 0 (0%) 0
70 €MWh
100 10 100 (100%) | 6000 0
100 70 50 (50%) 0 0
Flows: Energy: 100MW from BZ1 to BZ2 BC: 100MW from BZ2 to BZ1
R Price } )
Dema 100 Taking 100 (100%)
. qy De 400 100 400 (100%) | 34000 0
500 15 300 (60%) 0 0
0 €/MW 200 15 | 200 (100%) | 11000 0
AMCSC ) SDAC



2. Co-optimisation RO report

Prici n g ] Table 5: Market outcome with the No PAB option
I
_____________ - Bid Side
Bid Name Volume Price Acceptance Surplus Payment
: .y o . (MW) (€ (%) (€ b
« Besides existing non-convexities links between balancing /MWh) (€)
capaC|t.y.and day-ahead energy introduce additional non- BC Demand - Price | 550 (100%) ] ]
convexities Teking
« Non-convexities in general prevent the straightforward use of Bidding 400 100 | 400(100%) | 34000 0
marginal pricing S 500 10 | 500 (100%) | 2500 0
* Present strategy in EUPHEMIA is to reject Paradoxically En Price = 200 —
. g 15 €/MWh . o 45 100(MAR) | -3000
Accepted Bids (i.e. No PAB) Combined (MAR = 50%) 1500
. _  Suppl
i’w dad 100 0 | 100(100%) | 1500
, " " 15€/MWh
. Thg same strategy is _propo_sed as Elan A" for the future co- 100 10 | 100 (100%) | 500 0
optimised market design, with potential challenges:
— Unacceptable reduction of liquidity of balancing capacity bids (too 100 70 0 (0%) 0 0
many rejections) Flows:  Energy: 200MW from BZ1 to BZ2 BC: 50 MW from BZ2 to BZ1
— Significant loss of economic surplus (social welfare) for the same :
reason Bidding BC Demanc 100 TF;E‘:Q 100 (100%) - -
«  “Plan B”: Non-Uniform Pricing for balancing capacity and o
_ ergy Demanc 400 100 | 400 (100%) | 34000 0
potentially also energy Price
— PABs receive "compensation" to cover their losses 500 15 200 (40%) 0 0
* As a next step, large scale simulations needed to explore 1 5€/MV\:/h 200 15 150 (75%) 0 0

these alternatives.

2MCSC ) SDAC



2. Co-optimisation RO report
Summary of public consultation questions on Pricing

Market participants are consulted on the content of the report but also on the specific questions per assessed topic:

» What other sources of non-convexities (besides technical characteristics/constraints of production assets) do you see
that have not been considered (e.g. in hydro fleets)?

» Do market parties have comments on the proposed pricing approach with a preference for a solution where
Paradoxically Accepted Bids (No PAB) are removed from the solution?

» What is market partie’s view on the substitutability rule for aFRR and mFRR, or do you have suggestions to modify or
improve it?

AMCSC SDAC



2. Co-optimisation RO report
ACER feedback

ACER is generally satisfied with the RO report, as it fulfils the AM requirements and provides valuable
insights and clear directions for future analyses. Several comments on the RO improvements were noted:

» TSOs and NEMOs to reflect on the experiences from the Nordics market-based method in terms of pricing and the
relation to co-optimisation.

» Improvement in naming different cost types (opportunity costs, fundamental costs etc. e.g. what are MP costs, what
are societal costs.

Bid concepts for storage (including hydro) and demand response need to be further developed
Elaboration on how the feedback from market participants directly relates to the content from the RO report

Additional information to understand if and why intraday markets (and, potentially, also balancing energy markets)
represent a real opportunity cost, both in the current SDAC and in a co-optimised market design.

AMCSC

SDAC



Q&A

Submit your questions via slido

Slido: #3841496 %]
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4. Next steps
R&D roadmap

Updated planning covers both R1 and an indicative R2 report.
» Resources in July and August will be constrained and September 2025 shall be dedicated to R1 report preparation
» The R2 roadmap will require further detailing & Details on the involvement of Market parties will be shared timely.

Co-optimization 2025 2026
R1 + R2 reports May | Jun | Jul |Aug |Sep | Oct [Nov| Dec | Jan [Feb|Mar | Apr |May |Jun | Jul | Aug|Sep | Oct [ Nov | Dec
R1 Deliverable |
Public consultation T ‘
Start PC Analysis of

| feedback/proposals
R1 report ! :

| Update | Finalisation
ACER feedback
Delivery I Draft to ACER ACER input
Initial plan of | MCSC approval Delivery to ACER.
R2 report | 3 3
Simulation approach & data ; : ! : | : : ‘

Design approach BC data Start data gathering Complete data for simulation  Update of data with new features
Simulation runs I j I
Simulation I Simulation II

Creating prototype & continuous updates I

R2 report ‘
Drafting of report

ACER feedback | I

B

1

I

Prototy pe I
I

I

I

Share res:ults Feedback WS1 Share results Feedback WS II

Delivery | | MCSC approva Delivery to ACER
Market participant involvement . | : R1 webinar (TBC) I ‘ ;
Public consultation webinar Informal survey and interviews (simulation inputs) | Consultation of R2 report
TODAY

AMCSC SDAC



Q&A

Submit your questions via slido
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Market Coupling Steering Committee

Co-optimisation RO report
Public consultation webinar

11/06, 10-12:00 CET, online

» SDAC



Aoends AMCSC
Market Coupling Steering Committee
TOPIC OBJECTIVE WHO TIMING
1 Welcome and Introduction * Objective of the session and scope Information T.SUHONEN 10:00 - 10:10
. C e * |Introduction of the RO report
:,ztrgftufztl:gnw?: thr:-eozlt'lsT::;tll)onhEge * Presentation of key findings Presentation l;jeEl\:le(gea:tgtIzg 10:10 — 10:35
P 9 P - ACER feedback P
3 Q&A * Answering received questions Discussion ALL 10:35 - 11:00
4 Next steps * Next R&D steps and milestones for R1, R2 Presentation NEMO and .TSO 11:00 — 11:30
representatives
5 Q&A » Answering received questions Discussion ALL 11:30 - 12:00

» SDAC




1. Welcome and Introduction N/
Objective of the session A MCSC

Market Coupling Steering Committee

Introduction

» Joint R&D effort of NEMOs and TSOs was initiated following the decision of ACER (Decision 11-2024 of 23 September 2024) on
the Algorithm Methodology.

» The R&D will be a sequential effort in the coming years and presented RO is the first report covering R&D on the bidding
products, bidding design and pricing. Other aspects will be addressed in subsequent reports as outlined in ACER’s decision.

« NEMOs and TSOs organise the on the finalized Co-optimization RO report via
ENTSO-E consultation hub.

Objectives
« NEMOs and TSOs organize a webinar with market participants as part of the the ongoing public consultation to:

Share key findings based on the

Provide overview RO
e NEMO & TSO assessment and Present next steps &
report objective and lai bli ltati expected Market
structure explain p:uels;i?;r)lgsu ation participant involvement

* This session should not cover general questions on the efficiency of co-optimization as a concept and aspects that are not in the scope of the current R&D

» SDAC
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~AMCSC

Market Coupling Steering Committee

Extensive R&D to specify the

(also based on simulation and
proof of performance)

MCSC NEMOs and TSOs initiated work on the conceptual study as the initial step of the R&D
work to research bidding alternatives and basic design considerations. The aim is to analyse as
many impacts as possible of different models.

AM defines the following R&D reports and phases:

» draft report RO -2 (by 30 March 2025)

 new version R1 of the RO report (updated to November 2025)

* report R2 & report R3

SDAC 25



2. Co-optimisation RO report X{ MCSC

Introduction & structure of the report
Market Coupling Steering Committee

Report scope

* RO report builds on a conceptual study by N-SIDE and adds NEMO and TSO assessment of key findings.

Structure of the RO report
» Chapter 2 - provides background information.
o Explanation of the approach, assumptions and limitations of this R&D & basic principles of co-optimisation in EU market.
o Summary of Nordic and Baltic experience with market-based approach for allocation of balancing capacity and its challenges.
» Chapter 3 - highlights and main findings of the performed R&D.

o The report first discusses the main fundamentals per R&D topic. This is followed by a summary of research carried out by N-SIDE
with the respective reflections and open points from NEMOs and TSOs.

» Chapter 4 - summarizes the conclusions of the first R&D and explains the next steps in more detail.

NEMOs and TSOs emphasize the fact that the RO report is an initial report, and no final conclusions can be drawn without the
consideration of future R&D work for the final design.

» SDAC




2. Co-optimisation RO report X{ MCSC

Key findings (1/2)

Market Coupling Steering Committee

General
» For co-optimisation to be efficient, it is of crucial importance that bid formats are able to reflect the cost structures of the

portfolios or assets providing balancing capacity (and energy).

» Cost structures of non-traditional assets (weather dependent generation, batteries, demand response...) are so far less well known
and need further analysis and interaction with market participants.

* No final statements on feasibility of co-optimisation can be made based on this first RO report.

Bidding products
» The cost of balancing capacity is dominated by opportunity costs.
« With implicit bidding, opportunity costs are not included in the bids and will be calculated by Euphemia.

» With explicit bidding, opportunity costs are included in the bids.
» Explicit bidding leads to several issues, and therefore implicit bidding is strongly recommended.

» SDAC




2. Co-optimisation RO rt N/
Key?in(:j'ianlgns“éa/;;m o A MCSC

Market Coupling Steering Committee

Bid designh — two concepts
 Linked bids: linking of bids (across products) in a similar way as done for energy products today, with some additions
— Existing concept in EUPHEMIA algorithm, high flexibility, but complex for market participants and computationally challenging
+ Combined bids: multiple energy and balancing capacity products in one bid, including linking constraints (like maximum capacity)
— Tailored to specific assets, assumed to be easier to use, but less flexible
— Not necessarily restricted to unit bidding
* It is recommended to further develop both concepts and consider their combination in the future design.

Pricing
» Balancing capacity bids are strongly impacted by non-convexities (startup costs, minimum production, ...), resulting in
complexities for pricing
Present strategy in EUPHEMIA is to reject Paradoxically Accepted Bids (i.e. No PAB)
The same strategy is proposed as "Plan A" for the future co-optimised market design, with potential challenges:
— Unacceptable reduction of liquidity of balancing capacity bids (too many rejections)
— Significant loss of economic surplus (social welfare) for the same reason
“Plan B”: Non-Uniform Pricing for balancing capacity and potentially also energy
— PABs receive "compensation" to cover their losses
As a next step, large scale simulations needed to explore these alternatives.

» SDAC




2. Co-optimisation RO report X{ MCSC
]

Market Coupling Steering Committee

Product design in this report mainly focuses on how Energy % BC-up 47:’3
opportunity costs with regard to day-ahead energy and

balancing capacity are considered R — Upward BC Demand
400 MW @ 5000€/MWh 150 MW @ 5000€/MWh

« Two concepts are introduced:

. L PRTEIAT , , Energy Supply Bid A Up BC Supply Bid B
With implicit bidding, opportunity costs are not included 500 MW @ 100€/MWh 200 MW @ 70€/MWh

in the bids and will be calculated by Euphemia.

e e e e e R T R e e e e

Market Results Energy Upward BC
Market Prices 100€/MWh 45 €/MWh
Bid A Accepted Vol. 300 MW -
Bid B Accepted Vol. - 0 MW
Bid C1 Accepted Vol. 100 MW -
Bid C2 Accepted Vol. - 150MW

) Exclusive link:

s D C The acceptance of one bid is conditioned on
A the rejectionof another.




2. Co-optimisation RO report X{ MCSC

L) _ " _ _________ ] Market Coupling Steering Committee
@ Bidding products |
_____________ p
« Product design in this report mainly focuses on how opportunity costs with Energy % BC-up —AV:':]

regard to day-ahead energy and balancing capacity are considered

Energy Demand Upward BC Demand
° Two Concepts are introduced: 400 MW @ 5000€/MWh 150 MW @ 5000€/MWh

« With implicit bidding, opportunity costs are not included in the bids and

: . Energy Supply Bid A Up BC Supply Bid B
will be calculated by Euphemia. 500 MW @ 100€/MWh 200 MW @ 70&/MWh

» With explicit bidding, opportunity costs are included in the bids.

|
! |
- - - - . - . . . . I
« Explicit bidding results in multiple issues (the most prominent issue is ! [ ] [ (45) ] :
represented in the example on the right-hand side) ' ,:
+ Additional measures could resolve this issue but lead to new issues
Implicit bidding is strongly recommended Market Results Energy Upward BC
Market Prices 100€/MWh 45 (70)€/MWh
Bid A Accepted Vol. 300 150MW -

Additionally, the following aspects need to be emphasized:

« The products under co-optimisation need to support pure energy as well Bid B Accepted Vol. - 9 150MW
as pure balancing capacity bids from specialised market participants

* Apremium (Bid B 70€/MWh and Bid C2 5€/MWh) to reflect additional

cost elements associated with the provision of balancing capacity (e.g. Bid C2 Accepted Vol. - F50MW
loss in flexibility for ID-trading) is needed

Bid C1 Accepted Vol. 400 250MW -

Types of links:
) Exclusive link:

s D C The acceptance of one bid is conditioned on
A the rejectionof another.




2. Co-optimisation RO report X{ MCSC

Summary of public consultation questions on Bidding products
Market Coupling Steering Committee

Market participants are consulted on the content of the report but also on the specific questions per assessed topic:

U Do market parties have comments on issues with “explicit bidding”, the conclusion to further develop implicit bidding or on possible
advantages of co-optimisation with explicit bidding compared to implicit bidding with a possibility of an explicit ‘premium’?

U Do market parties agree with the need to have a premium for balancing capacity and which costs would market parties consider
relevant to be reflected by such a premium?

U Do market parties have any additional suggestions for this premium (e.g. potential restrictions, maximum, etc.)?

» SDAC




2. Co-optimisation RO report X MCSC

7O\ ] ] ] Market Coupling Steering Committee
Q9 Bid designs |
o/ o= D

One of the key challenges: How can the additional interdependencies be represented within the bid formats?

Linked Bids Combined Bids
/ » Refer to a family of bids for single products, connected by\ / « Can simultaneously offer multiple energy and balancing\
“links” modelling specific acceptance interdependencies capacity products, with linking constraints capturing the
interdependencies between these products included

Energy Indivisible . s .
Supply Bid Types of links: directly within the bid

50 MW @60 €/MWh +
15€ Startup costs (3 Accepted power cannot Activation  Variable Min. Power Max.

Exclusive group:

f Energy Supply Bid \ exceed max. Power Equiva Cost Price (Energy) Power

> Parent-Child link: in thi
100 MW @ 60€/MWh in this c
e —— Acceptance ratio of the h 15 € 60 €/ MWh 50 MW 250 MW

R Upward BC Bid child order cannot exceed
d 100 MW @ 5€/MWh the one of the parent order Max. Up. ~ Up.BC Max. Down. BC

BC Price Down. BC Price
_ Energy Supply Bid Downward BC Bid
100 MW @ 60€/MWh 100 MW @ 5€/MWh I R |00 MW 5 €/MWh

« Advantage: Allows a granular description of costs and

Advantage: Flexibility to represent advanced trading strategies constraints for specific assets and may be more efficient

under portfolio bidding from a computational perspective

Disadvantage: May not enable the representation of costs and - Disadvantage: Less flexibility to represent different
Qchnical constraints of specific assets in a granular way / K constraints and costs than those specifically envisaged /

» SDAC




Bid designs

Linked Bids

/

Combined Bids

Market Coupling Steering Committee

v

uiva
his ¢

It is recommended to further develop both concepts and consider
their combination in the future design.

AN

» SDAC




2. Co-optimisation RO report X{ MCSC

Summary of public consultation questions on Bid designs
Market Coupling Steering Committee

Market participants are consulted on the content of the report but also on the specific questions per assessed topic:

O Do market parties see the need to enable both types of bids, combined and linked (also for storage) and do market parties have
further suggestions for the design of linked bids and combined bids?

U What additional benefits could result from the ability to also include linking of combined bids?

U What kind of challenges do you foresee related to the proposed new bidding designs (linked and combined bids)?

» SDAC




2. Co-optimisation RO report

» Besides existing non-convexities links between balancing
capacity and day-ahead energy introduce additional non-
convexities

* Non-convexities in general prevent the straightforward
use of marginal pricing

* Present strategy in EUPHEMIA is to reject
Paradoxically Accepted Bids (i.e. No PAB)

« The same strategy is proposed as “Plan A" for the future
co-optimised market design, with potential challenges:

— Unacceptable reduction of liquidity of balancing capacity bids
(too many rejections)

— Significant loss of economic surplus (social welfare) for the
same reason

» SDAC

Bidding
Zone 1:

En Price =
15 €/MWh

BC Price =
70 €MWh

Flows:

AMCSC

Market Coupling Steering Committee

Table 5: Market outcome with the No PAB option

Bid

. Side
. Volume Price Acceptance Surplus
Bid Name Payment
Mw) (€ (%) © ©
/MWh)
Price
BC Demand 250 Taking | 250 (100%) - -
Energy Demand 400 100 400 (100%) | 34000 0
500 10 500 (100%) | 2500 0
200
45 0 (0% 0
Combined (MAR = 50%) (0%) .
Supply
100 0 0 (0%) 0
100 10 100 (100%) | 6000 0
100 70 50 (50%) 0 0
Energy: 100MW from BZ1 to BZ2 BC: 100MW from BZ2 to BZ1
: Price
De 100 Taking 100 (100%) - -
De 400 100 | 400 (100%) | 34000 0
500 15 300 (60%) 0 0
200 15 200 (100%) | 11000 0

PRIVATE
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2. Co-optimisation RO report

Besides existing non-convexities links between balancing
capacity and day-ahead energy introduce additional non-
convexities

Non-convexities in general prevent the straightforward
use of marginal pricing

Present strategy in EUPHEMIA is to reject
Paradoxically Accepted Bids (i.e. No PAB)

The same strategy is proposed as "Plan A" for the future
co-optimised market design, with potential challenges:

— Unacceptable reduction of liquidity of balancing capacity bids
(too many rejections)

— Significant loss of economic surplus (social welfare) for the
same reason

“Plan B”: Non-Uniform Pricing for balancing capacity
and potentially also energy

— PABs receive "compensation” to cover their losses

As a next step, large scale simulations needed to explore
these alternatives.

Bidding
Zone 1:

En Price =
15 €/MWh

BC Price =

15€/MWh

Flows:

15€/MWh

AMCSC

Market Coupling Steering Committee

Table 5: Market outcome with the No PAB option

Bid

. Side
. Volume Price Acceptance Surplus
Bid Name (MW) (€ (%) (€) Pay;g;ant
/MWh)
Price
BC Demand 250 Taking | 250 (100%) - -
Energy Demand 400 100 400 (100%) | 34000 0
500 10 500 (100%) | 2500 0
200
45 -3000
Combined (MAR = 50%) 100(MAR)
Supply 1500
100 0 100 (100%) | 1500
100 10 100 (100%) 500 0
100 70 0 (0%) 0 0

Energy: 200 MW from BZ1 to BZ2

BC: 50 MW from BZ2 to BZ1

100 Price

Taking | 100 (100%) - -
400 100 | 400 (100%) | 34000 0
500 15 200 (40%) 0 0
200 15 150 (75%) 0 0

PRIVATE



2. Co-optimisation RO report N/
Summary of public consultation questions on Pricing A MCSC

Market Coupling Steering Committee

Market participants are consulted on the content of the report but also on the specific questions per assessed topic:

U What other sources of non-convexities (besides technical characteristics/constraints of production assets) do you see that have not
been considered (e.g. in hydro fleets)?

U0 Do market parties have comments on the proposed pricing approach with a preference for a solution where Paradoxically Accepted
Bids (No PAB) are removed from the solution?

O What is market partie’s view on the substitutability rule for aFRR and mFRR, or do you have suggestions to modify or improve it?

» SDAC




2. Co-optimisation RO report X{ MCSC

ACER feedback

Market Coupling Steering Committee

ACER is generally satisfied with the RO report, as it fulfils the AM requirements and provides valuable insights
and clear directions for future analyses. Several comments on the RO improvements were noted:

o TSOs and NEMOs to reflect on the experiences from the Nordics market-based method in terms of pricing and the relation to co-
optimisation.

o Improvement in naming different cost types (opportunity costs, fundamental costs etc. e.g. what are MP costs, what are societal
costs.

o Bid concepts for storage (including hydro) and demand response need to be further developed
o Elaboration on how the feedback from market participants directly relates to the content from the RO report

o Additional information to understand if and why intraday markets (and, potentially, also balancing energy markets) represent a real
opportunity cost, both in the current SDAC and in a co-optimised market design.

Based on the exchange and RO report findings, initial high level conclusions on design are that R&D work should continue with
the linked and combined bids option and a recommendation on implicit bidding and specificities of premium.

» SDAC




AMCSC

Market Coupling Steering Committee

Q&A

Submit your questions via slido

]

)o
R

» SDAC




4. Next steps X< MCSC

R&D roadmap

Market Coupling Steering Committee

Updated planning covers both R1 and an indicative R2 report.
* Resources in July and August will be constrained and September 2025 shall be dedicated to R1 report preparation
* The R2 roadmap will require further detailing
» Details on the involvement of Market parties will be shared timely.

e e . 0 )
Co-optimization :
R1 + R2 reports May | Jun | Jul [ Aug | Sep | Oct [ Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
R1 Deliverable R
Public consultation A ;
Start PC Analysis of |
R1 report | feedback/proposals s | IEE————
I Update Finalisation
ACER feedback AA 1 5
Delivery | Draft to ACER ACER input A A
Initial plan of I MCSC approval Delivery to ACER.
R2 report |
Simulation approach & data T = — — I I
Design approach BC data Start data gathering Complete data for simulation Update of data with new features
Simulation runs I | |
Simulation | Simulation Il

Prototype | L e e e — — - -

Creating prototype & continuous updates
R2 report |

i Drafting of report
ACER feedback I A A A A
I Share results Feedback WS | Share results Feedback WS ||
Delivery \ MCSC approvall A A Delivery to ACER
Market participant involvement i D e ) R1 webinar(TBC) LA
Public consultation webinar Informal survey and interviews (simulation inputs) Consultation of R2 report
TODAY

» SDAC ..
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Market Coupling Steering Committee

Q&A

Submit your questions via slido

]
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