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The European
Energy System
Is undergoing a Substantial Transformation on a Historical Scale

THE CHANGES IN THE EUROPEAN ENERGY SYSTEM ARE DRIVEN BY NEW EUROPEAN POLICIES AND REGULATION, BUT
ALSO BY CHANGES IN THE REQUIREMENTS OF MARKETS AND MARKET PARTICIPANTS DUE TO TECHNOLOGICAL INNOVATIONS AND LOW PRICES FOR RENEWABLE RESOURCES. THERE WILL BE AN INCREASE IN NEW INTERCONNECTORS IN
EUROPE. THE SYSTEM WILL BE MORE COMPLEX, MORE INTEGRATED, AND MORE AUTOMATED, AND WILL REQUIRE NEW
MEASURES FROM TSOS, REGULATORS, POWER EXCHANGES AND MARKET PARTICIPANTS.

Tuncay Türkucar

Dr. Baris Özalay

Benedikt Deuchert

Managing Director

Principal Consultant

Senior Consultant

Power Exchanges and market participants.

incentivising new investments in any type

T

he changes in the European energy
system are driven by new European

Low prices and market uncertainties

of power generation. In addition, existing

policies and regulation, but also by chang-

are clouding the investment climate for

baseload generation is struggling with un-

es in the requirements of markets and

new generation capacity and adversely

profitable operations. The early decom-

market participants due to technological

affect the profitability of existing conven-

missioning of thermal power illustrates

innovation and low prices for renewable

tional generation. Electricity prices in Eu-

this point. It is uncertain how electricity

resources. There will be an increase in

rope are currently very low. The main rea-

prices will develop. The market tools and

new interconnectors in Europe. The sys-

sons for this are low price levels for coal,

the market design need to adapt to this

tem will be more complex, more integrat-

gas and CO2, and a rising share of subsi-

new low-price situation.

ed, and more automated, and will require

dised RES in the energy mix. But then, the

new measures from TSOs, regulators,

current low-price level in the market is not
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Whatever the case may be, in order to
cost-effectively avoid adverse long-term

holds especially true in times of scarcity,

cooperation in Europe enables a flexible

reflected by peak prices.

and secure energy transition.

effects on security of supply, strong mar-

After reaping the low-hanging fruits

The implementation processes of the

ket mechanisms are required. The founda-

and ‘win-win’ joint initiatives of the early

European Guidelines, European Codes and

tion for an efficient degree of investments

days of TSO and Power Exchanges coop-

the Clean Energy Package must be flexi-

in peaking generation, but also in further

eration, the benefits of further steps to-

ble enough to adapt to changing circum

flexibilization of the demand side – both

wards harmonisation cannot be shared as

stances over the years ahead.

equally valuable for maintaining a decent

equally. However, the economic benefits

There are differences in the political

level of security of supply in the future

from further harmonisation and cooper-

oversight and governance of the TSOs,

European electricity market – is a market,

ation are still large and will increase fur-

which may be key drivers for national

which allows peak prices in times of scar-

ther as the electricity system continues to

approaches. Many European countries

city. This requires considerable political

transform into a support of decarbonised

have a national energy vision. A common

commitment.

economies.

European vision is increasingly important
in

to support the energy transition in Europe

high level of security of supply is further

Europe is constrained due to national

regarding system security and market

European cooperation and integration.

policies and regulatory regimes. Given the

integration.

Cross-border trade of electricity will be-

rapidly changing markets and the risks

come more and more relevant, which

of a large consolidation, an enhanced

Equally important for maintaining a

Further

enhanced

cooperation
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Martin Povh
Team Leader – Market Codes
Electricity Department
Agency for the Cooperation
of Energy Regulators

Challenges
Ahead
Of Internal Electricity Market Integration
INTEGRATION OF INTERNAL ELECTRICITY MARKET IS STILL UNDERWAY. A
PROCESS THAT BEGAN CONCEPTUALLY AROUND 2006 HAS SEEN MANY
DEVELOPMENTS, CHANGES OF LEGAL FRAMEWORK, SUCCESSES AS WELL
AS FAILURES AND SIGNIFICANT DELAYS. WHAT HAS BEEN ACHIEVED, WHAT
REMAINS A PROBLEM AND WHAT LIES AHEAD?
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T

he good thing is that the barriers to

operation. Flow-based capacity cal-

cross-border trade are disappearing.

culation is gradually being introduced

Day-ahead and intraday market coupling

in many regions and coordinated

is far advanced, yet some borders still re-

NTC approaches should gradually

main uncoupled and apply explicit capaci-

disappear in AC networks.

ty allocation. In parallel, harmonisation of

Where the interdependencies between

products, algorithms, as well as other rules

current regions are high, these regions will

and procedures is ongoing. Yet, significant

gradually need to merge. Only in case the

improvements in the overall regulatory

regions are connected by HVDC systems,

framework that governs this process is

advanced hybrid coupling can avoid merg-

needed. The implementation of new proj-

ing of regions without loss of efficiency. The

ects, the inclusion of additional borders to

merger of Core and North regions in Italy

market coupling and the development of

has the highest priority and it involves also

underlying algorithms is too complex and

finding a solution for Switzerland, which

too slow. A better governance and organi-

– for now – cannot be integrated in this

sation of market coupling is needed. Here

merged region, although it will be highly

a particular focus should be on the im-

impacted by the trade in this region. The

provement of the central market coupling

new Regulation on Internal Market for

operator function that provides a service

Electricity also establishes an obligation

of matching all the bids and offers on a Eu-

for TSOs to offer 70% of technical capac-

ropean level with the available cross-bor-

ities for cross-zonal trade. To achieve this,

der capacities. This function should be

many TSOs put their faith in extensive co-

established as a regulated central entity

ordination and application of remedial ac-

with clear ownership structure and financ-

tions to solve ever more frequent physical

ing clearly separated from the competi-

congestions. They are developing common

tive activities of NEMOs. This would allow

procedures for identification of conges-

the development, the operations and the

tions, coordination of remedial actions and

financing to become much simpler and

cost sharing of remedial actions. The costs

faster. In the balancing timeframe, the

of remedial actions will need to be paid by

main integration projects have not been

the polluters, i.e. the TSOs from bidding

implemented yet, and the go-live of the Eu-

zones which cause flows that are above 30%

ropean balancing energy platforms is im-

of capacities available for trade internal to

patiently awaited. After that the focus will

bidding zones. In the following years, an

need to turn to dimensioning, procuring

increased pressure to meet the 70% target

and cross-border exchanges of balancing

either through coordination of remedial

capacity.

actions, network investments or through
is

the reconfiguration of bidding zones is ex-

the most visible element of market

pected. As efficient bidding zones enable

integration, an even more import-

market-based management of network

ant integration is underway in co-

congestions they are more efficient than

ordinated capacity calculation and

post-market interventions from TSOs. Effi-

system operation. In ten different

cient management of congestions remains

capacity calculation regions TSOs

the biggest market integration problem for

are

regulators and TSOs and is likely to require

While

the

developing

market

and

coupling

implementing

the methodologies for coordination
of capacity calculation and system

further attention in the next decade.
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Keeping the
Lights on
Remarkable Cooperation between European TSOs

AN IMPRESSIVE ENERGY TRANSITION IS UNDERWAY, WHICH IS HUGELY BENEFICIAL
FOR THE ENVIRONMENT AND SOCIETY, BUT POSES CHALLENGES TO THE ELECTRICITY
SYSTEM AS A WHOLE. AS A TRANSMISSION SYSTEM OPERATOR (TSO) IN THE HEART OF
EUROPE, AT TRANSNETBW WE CONSIDER IT OUR DUTY TO ENSURE SYSTEM SECURITY
WHILE PROMOTING THE EUROPEAN INTERNAL ENERGY MARKET.

I

n Germany, generation from volatile

offshore wind capacity of 22 GW2 should

renewable energy sources (RES) do-

be increased up to 450 GW3 in the EU in

minated the electricity system in the first

order to reach the proposed goals by 2050.

trimester of 2020. With records being bro-

Although new technologies and locally dis-

ken in wind power generation, electricity

tributed generation are expected in the fu-

production was very often greater than the

ture, establishing more long-distance bulk

demand, resulting in negative wholesale

power flows across borders is an essential

prices. Strong growth in long-distance

part of the solution. Hence, European, re-

European energy trades, RES installations

gional and national TSO cooperation are

with a capacity of more than 120 GW in

key to achieve the ambitious European

Michael Jesberger

Germany alone1 and the phase-out of nuc-

energy and climate targets.

TransnetBW GmbH

lear, and now coal/lignite, generation have

In the last decade, network constraints

brought about unprecedented challenges.

have massively increased. Although one

Moreover, in view of the goals outlined by

might think that the amount of EU elec-

the EU Green Deal, we are only at the start

tricity trade would have steadily decreased

of the transition. For instance, the current

due to increasing network congestion,

COO and Member of the
Executive Board
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growing cross-border cooperation and

As part of the Single Intraday/Day-

New IT systems, standards and

improved methods suggest otherwise. To

Ahead Coupling projects, TSOs and nom-

common methods are needed to keep

cite one example, the implementation of

inated electricity market operators from

the lights on. However, enhanced

the flow-based market coupling (FBMC)

more than 20 countries are working on a

hardware is also essential to be

methodology in the Central West European

joint IT platform to allocate cross-border

prepared for this radically changing

(CWE) region has been a remarkable suc-

capacity implicitly, which encompasses

energy world. At ENTSO-E, we came

cess. By considering the technical limits

the switch from the current one-hour to a

to the conclusion that an additional

of all relevant grid elements, the FBMC

15-minute cross-border market time unit.

35 GW in cross-border transmission

optimises the cross-border flows. From

At TransnetBW, we are particularly proud

capacity is required by 2025.

2018 to 2019, hours with unlimited trading

of having advanced the balancing market

An additional 50 GW between 2025

increased from 32% to 42% in the region.4

integration. Projects that we started a de-

and 2030 and another 43 GW by 2040 are

Such improvements are crucial for the fa-

cade ago with a few partners are currently

considered to be cost-efficient. An invest-

cilitation of increased cross-border trade

in the EU roll-out phase, enhancing enor-

ment of €1.3bn per year in transmission

and are indispensable to efficient RES inte-

mous economic, and technical efficiency

between 2025 and 2030 is expected to

gration. The FBMC method is now a blue-

within the limits of system security. The

save €4bn per year in generation costs,

print for the much larger core, and other

balancing projects enable RES or batter-

and an investment of €3.4bn per year be-

EU regions.

ies to provide system services, which are

tween 2025 and 2040 would save €10bn per

Such achievements are only possible

traditionally predominantly offered by

year. Addressing system needs would put

thanks to the close cooperation between

conventional generation plants. All these

Europe on track to realize the Green Deal,

TSOs and partners (including power ex-

are important steps towards integrating

with 110 TWh of curtailed energy saved

change and distribution system operators),

more variable RES into the EU system and

and 53 Mtons of CO2 emissions avoided

and the application of common standards,

market.

each year until 2040.6

5

such as the Common Grid Model (CGM).
The CGM represents future grid situations in order to calculate capacity (such
as FBMC) and analyse network security.
Based on individual grid models, the CGM
incorporates information regarding outage planning, RES, power plant generation
and consumer load. The CGM has been
in use since 2007 and it is currently in the
process of being updated. This further
development will ensure more detailed
representation of the European grid. This
opens up new possibilities in the cooperation between TSOs and our regional security coordinators.

Kraftwerksliste Bundesnetzagentur, Stand 01.04.2020; „Auswertung Erneuerbare“, * EEG-Anlagen ausgewertet zum 30.06.2019
ENTSO-E, Completing the map -Power system needs in 2030 and 2040, August 2020, Draft version prior to public consultation, Page 19
European Commission: https://ec.europa.eu/energy/topics/renewable-energy/onshore-and-offshore-wind_en
4
Amprion Market Report 2020 / CWE internal project monitoring
5
ENTSO-E: https://www.entsoe.eu/network_codes/eb/ “Cost Benefit Analysis”
6
ENTSO-E, Completing the map, Power system needs in 2030 and 2040, August 2020, Draft version prior to public consultation; Page 4
1
2
3
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Electricity 
Trading and
Operational
Security
Not always a Contradiction
SYSTEM SECURITY, EFFICIENCY AND SUSTAINABILITY ARE THE THREE CLASSICAL OBJECTIVES IN
OUR INDUSTRY. IT IS OFTEN CALLED THE ENERGY TRILEMMA, ALTHOUGH THE WORD TRILEMMA IS WRONG.
IT IS NOT A CHOICE BETWEEN EITHER EFFICIENCY OR SECURITY. THESE OBJECTIVES NEED TO BE STRIVED
AFTER IN MUTUAL COHERENCE.

Paul Giesbertz
Head Advisor at Statkraft
and member of the Board
of EFET, the European
Federation of Energy traders
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E

not

and solar generation, whereas

ambitious, but also arbitrary tar-

necessarily in conflict with

the Norwegian hydro reservoirs

get. Why would the optimal bal-

system security. On the contrary,

can provide both fast responses,

ance between efficiency and secu-

balancing demand and supply is

as well as seasonal flexibility. The

rity be reached at 70%?

primarily a task for the market,

question remains how much ca-

Unfortunately,

and the better the market func-

pacity on the interconnector will

situation has become incompre-

tions, the smaller is the residual

actually be available.

hensible for market participants.

lectricity

markets

are

the

current

balancing task for TSOs. The in-

EU regulations have always

Several TSOs have been granted

creasing share of renewables in

required TSOs to maximise this ca-

a derogation from the 70% rule,

Germany for example did not re-

pacity and have ruled that shifting

while others – including Germa-

sult in more operating reserves

internal congestions to the border

ny – have adopted an Action Plan,

being procured and activated. The

is forbidden. At the same time, re-

which means that the 70% target

opposite happened. This “German

stricting cross-zonal capacity was

will be achieved via a linear trajec-

paradox” will have several expla-

allowed if needed for operational

tory by 31st of December, 2025. At

nations, however it is clear that

security and cost effectiveness.

the same time, different Capacity

the development of the German

In such case, TSOs were obliged

Calculation

intraday market, where market

to describe the case and present

ply for different regions and the

participants continuously balance

a long-term solution.1 But market

methodology for the Core region is

their expected positions, did play a

participants, and also national reg-

still under appeal at the European

major role.

ulators and ACER, continued to ask

Court of Justice. Market partici-

Methodologies

ap-

Another topic where market

for more, and TSOs continued to

pants obviously would like to have

and security seem to be in conflict

explain that the grid is not a cop-

more cross-zonal capacity, but the

is the calculation of the transport

per plate.

current uncertainties are more
detrimental.

capacity that is made available

With the EU Clean Energy

for cross-zonal trade. It is also an

Package, the 70% rule was intro-

I hope that the debate will

important topic with a view to the

duced to finally close the discus-

soon refocus on the core question:

integration of renewables. Inter-

sion. This rule says that at least

How can we strike a good balance

connecting markets is widely seen

70% of the secure capacity of each

between efficiency and security?

as the cheapest source of flexibil-

network element must be made

This can only be achieved if all

ity. The 1400 MW NordLink inter-

available to host cross-zonal trade.

2

stakeholders cooperate on a basis

connector that will soon be put

But the discussion did not stop. On

of mutual trust in the factual and

in operation is a great example.

the contrary, the debate has never

transparent information.

Germany has large shares of wind

been livelier! The 70% target is an

1
2

Article 1.7 of Annex I of EU Regulation 714/2009
Article 16 of EU Regulation 2019/943
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The Bidding
Zone Review
And its Challenge to Equally Treat Reality of Physics and Markets
Tobias Paulun
Chief Strategy Officer
European Energy
Exchange (EEX)
THE EUROPEAN INTERNAL ELECTRICITY MARKET HAS TWO BACKBONES – THE ELECTRICITY
GRID AND THE ELECTRICITY BIDDING ZONES. BOTH THE PHYSICS OF THE GRID (“HARDWARE”)
AND MARKET ECONOMICS (“SOFTWARE”) NEED TO BE ALIGNED AS BEST AS POSSIBLE TO
GUARANTEE A SECURE AND EFFICIENT SUPPLY OF ELECTRICITY TO THE BENEFIT OF ALL
CONSUMERS ACROSS THE EU.

A

djusting existing price zone configurations

market efficiency means an efficient dispatch of

is a highly sensitive task which needs a

generation in the day-ahead timeframe. But this

thorough assessment to begin with. The configuration should mirror the proper calibration

is too narrow.
Market

efficiency

also

comprises

between physics and markets. Consequently,

competition, liquidity and overall welfare


it could make sense to split or merge bidding

as well as the entire time frame including

zones to increase markets’ efficiency. The cen-

the balancing market at the short, and the

tral instrument to assess that is the bidding zone

futures market at the long end.

review committed to by the European Trans-

However,

despite

stakeholder’s

critics,

mission System Operators (TSO). Such a review

ACER tends to adapt a central piece of the TSO

was conducted once in the past. From the mar-

approach – a two-step analysis of market effi-

ket perspective, the process and the methodol-

ciency: In the first step the current setup and

ogy were considered as insufficient and the re-

alternative bidding zone configurations should

sults as inconsistent. After that, the recent EU

be analyzed concerning the optimal dispatch.

Clean Energy Package (CEP) set a new scene

Under such assumptions it would not be a sur-

with a more streamlined process and clearer

prise if only smaller bidding zones or even local

responsibilities.

marginal pricing are rated more efficient than

In line with legislation, in October 2019 the

larger bidding zones or the status quo. And only

TSOs submitted their draft of the bidding zone

based on that, the analysis concerning compe-

review methodology. This methodology was

tition, liquidity and overall welfare should be

not approved by the competent national regu-

done for selected scenarios in the second step.

latory authorities. Consequently, the lead of the

Instead of such a preselection, ACER together

process was taken over by ACER, which – after

with the TSOs should ensure that the methodol

a market consultation – announced to improve

ogy is able to deliver a balanced and equally

the process and the methodology of the review.

treated set of criteria for market efficiency allow-

So far, the methodology has been lacking on a
very fundamental issue: how is market efficiency
defined and how can it be measured in a comprehensive way? From a physical grid perspective

ing the assessment not only of possible splits,
but also mergers of bidding zones.
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E-Bridge
Facilitates
European
Cooperation
E-BRIDGE CONSIDERS THE EUROPEAN ELECTRICITY MARKET TO BE A KEY ENABLER FOR THE EUROPEAN COUNTRIES’
HIGH AMBITIONS FOR CLIMATE NEUTRALITY AND ENERGY TRANSITION AT A LOWER COST THAN IF EACH COUNTRY WERE
TO OPTIMISE THE ELECTRICITY MARKET FROM A NATIONAL PERSPECTIVE. IN ORDER TO REALISE THE FULL POTENTIAL
OF THE EUROPEAN ELECTRICITY MARKET, COOPERATION IS FUNDAMENTAL. THERE ARE A NUMBER OF IMPORTANT
EUROPEAN COOPERATION PROJECTS BETWEEN POWER EXCHANGES AND TSOS, IN WHICH E-BRIDGE IS DEEPLY INVOLVED
AS THE EXTERNAL ADVISOR. IN THE FOLLOWING, WE WOULD LIKE TO DESCRIBE TO YOU SOME OF EXEMPLARY PROJECTS.

E

-Bridge is supporting the TSOs in

The European Balancing cooperation

secure, sustainable, and cost-effective

the Central European region in their

projects are another cornerstone of our

electricity supply in Europe. E-Bridge has

bidding zone review process. The key ques-

electricity market design. René Beune

been supporting the Nordic TSOs in the

tion in bidding zone delimitation is ac-

describes the implementation of the MARI

development of the proposal for the Nordic

cording to Pieter Schavemaker, which

and the PICASSO balancing projects and

Regional

exchanges need to be subjected to an alloca-

the challenges in allocation of cross-zonal

Oliver Obert describes the changes due to

tion mechanism, and which exchanges can

capacities to balancing capacity markets.

the transition from the current Nordic RSC

be left outside the allocation mechanism.
The day ahead and intraday coupling
is a major cornerstone of our electricity
market design and its completion requires
strong engagement of all involved parties
as well as good project management. There
are still major challenges ahead, including
the geographical extension to all relevant
remaining borders in the EU. Susanne
Dornick, Tjacka Bus and David Myška
have been managing this project which involves more than 50 parties (NEMOs, TSOs,
external service providers) as independent
advisors.

Strengthening the link between system
and market operation is essential for a

Coordination

to the future Nordic RCC.

Center

(RCC).
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Bidding Zone
Delimitation
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Figure 1 Bidding Zones in Europe.
Source: https://raport.pse.pl/en/report-2019/business-strategy/trends-and-market-context/

T

he key question in bidding zone de-

needs to be performed, that identifies all

in Central-West Europe, the CORE region,

limitation is which exchanges need

structural congestions and includes an ana-

performed a pre-feasibility study on flow-

to be subject to an allocation mechanism,

lysis of different configurations of bidding

based allocation in the Baltics, and is sup-

and which exchanges can be left outside

zones.

porting the Nordic TSOs and the Nordic
RSC with the flow-based developments and

the allocation mechanism (see also 1 for

E-Bridge is supporting the TSOs

more details). The current bidding zones

in the Central European region –

in Europe are depicted in Figure 1. In the

which comprises the bidding zones:

E-Bridge is proud to contribute to these

current situation, a commercial exchange

France, Belgium, The Netherlands,

two key ingredients to establish an efficient

between Germany and the Netherlands is

Germany/Luxembourg, Austria, Czech

allocation mechanism for the European

competing for the use of scarce grid capa-

Republic, Poland, Slovakia, 

Hungary,

integrated electricity market.

city, while an inner-German North-South

Slovenia, Croatia, R
 omania, Denmark1,

exchange is not.

Switzerland and Italy1 (Nord) – in their

At the time of writing, the Agency for the

implementation.

bidding zone review process.

Cooperation of Energy Regulators (ACER) is

Where bidding zone delimitation de-

in the process of finalizing the methodology

fines which exchanges are subject to the

and assumptions that are to be used in the

allocation mechanism, only in a flow-based

bidding zone review process. Regulation

allocation, a true competition between all

943/2019 requires the ENTSO for Electrici-

the relevant exchanges for the scarce capa-

ty to report on structural congestions and

city can be established. Indeed, in a flow-

other major physical congestions between,

based allocation, all exchanges subject to

and within, bidding zones on a tri-annual ba-

the allocation mechanism compete with one

Dr. Pieter Schavemaker

sis. In order to ensure an optimal configura-

another for all the scarce capacity. E-Bridge

Managing Director

tion of bidding zones, a bidding zone review

supported the flow-based implementation

E-Bridge Consulting BV

1

 chavemaker, P.H., Beune, R.: ‘Flow-Based Market Coupling and Bidding Zone Delimitation: Key Ingredients for an Efficient
S
Capacity Allocation in a Zonal System’, EEM13 (European Energy Market Conference), May 28-30, 2013, Stockholm, Sweden.
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European Market
Integration
Day-Ahead and Intraday Markets
STARTING MANY YEARS AGO AS BOTTOM-UP INITIATIVES, THE DAY-AHEAD AND INTRADAY MARKET
COUPLING OPERATIONS HAVE EXTENDED ACROSS EUROPE AND HAVE BECOME ONE OF THE TANGIBLE ACHIEVEMENTS OF THE INTERNAL ELECTRICITY MARKET. THE RULES SET BY THE COMMISSION
REGULATION (EU) 2015 /1222 OF 24 JULY 2015 (CACM REGULATION) PROVIDED THE BASIS FOR THE
IMPLEMENTATION AND FURTHER DEVELOPMENT OF THE SINGLE DAY-AHEAD COUPLING (SDAC) AND
THE SINGLE INTRADAY COUPLING (SIDC).

T

he CACM regulation sets out the methods

SDAC uses a common price coupling algorithm

for allocating capacity in both time frames

(Euphemia) to allocate in an implicit auction

and outlines how capacity shall be calculated

cross-zonal capacity and calculate electricity

Susanne Dornick

across the different bidding zones. Integrated

prices across Europe for the following day. The

Senior Consultant

day-ahead and intraday markets increase the

SDAC cooperation includes 27 countries with

overall efficiency of trading by promoting effec-

35 TSOs and 17 NEMOs for two operational pro-

tive competition, increasing liquidity and ena-

jects. Since the operation went live in February

bling a more efficient utilization of the genera-

2014, the involved bidding zones have continu-

tion resources across Europe.

ously expanded, and at the present more than

David Myška
Senior Consultant

Tjacka Bus
Principal Consultant
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Day ahead and intraday coupling is a cornerstone of our electricity
market design and its completion requires strong engagement of all involved parties as well as good project management! Looking forward
to working together with all parties for the 2021 challenges, including
the geographical extension to all relevant remaining borders in the EU!

Markela Stamati | Policy Officer at European Commission
Directorate General for Energy, Wholesale Markets, Electricity & Gas

95% of European electricity consumption

cross-border trading across Europe, ope-

32 TSOs and 15 NEMOs. SIDC became ope-

are served by SDAC. One awaited key evo-

ning shortly after the day-ahead markets

rational across 14 countries in June 2018.

lution is the operational ‘merge’ of the

closed. The used common IT system called

Since then, it expanded to seven more

Multi Regional Coupling (MRC) covering

XBID is based on a shared order book, a

countries and experienced a continuous

21 countries and the 4M Market Coupling

single capacity management module and

increase in numbers of trades. With the

(4MMC) covering 4 countries in 2021.

a shipping module. Orders coming from

foreseen extension to the Italian, Greek

Further, the operation shall be expanded

a market participant are matched with or-

and Slovak borders (assumed in the course

to Greece and Bulgaria to complete the

ders from the same or any other bidding

of 2021) all continental-European borders

coupling of continental-Europe.

zone within XBID’s reach, provided that

have been integrated in SIDC.

daily

cross-zonal capacity is available. The SIDC

Even though a lot has been achie-

auction, SIDC enables continuous, 24/7

cooperation includes 27 countries with

ved in the past years, there lie significant

Whereas

SDAC

 SIDC markets
 SIDC markets extension

operates

a

 SDAC markets (MRC)
 SDAC markets (4MMC)
 SDAC markets extension
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Huge investments are put into the electricity grid on behalf of European consumers, who, in the end, pay for everything. Efficient energy markets are key to
utilizing these investments and the Single Day Ahead Coupling (SDAC) plays a
major role in this. SDAC is a success story that has evolved to be a quite comprehensive, and impressive, operation covering most of Europe with approximately
1500 TWh traded yearly. Every day a complex operation involving TSOs, RSCs,
JAO, NEMOs and Market Participants takes place, delivering welfare to Europe.
Ole Jacob Høyland | Director Market Operations Statnett and Co-Chair of SDAC

challenges ahead of SDAC and SIDC. Both

all these regions in SIDC. Furthermore, the

approval, requires a strong organization,

operations need to implement cross-pro-

implementation of other CACM require-

structured working and – most of all – trust

duct matching functionalities, which will

ments in SIDC, such as losses on HVDC ca-

amongst all parties involved.

allow matching of 15-, 30- and 60-minutes

bles and intraday auctions interrupting the

products with one another. Currently, only

continuous trading, proves challenging.

On top of that, the operations must
deal with differences in cultures, local

60-minutes products can be traded across

Besides these technical developments,

goals, and approaches. Managing these is

all SDAC and SIDC operational bidding zo-

the day-to-day operation bears challenges

for a large part covered by intensive com-

nes. On top of that, SIDC offers for some

in itself: managing an operation and deli-

munication and alignment with all par-

bidding zones separated 15-minute tra-

vering at the same time a project involving

ties involved and by standardizing crucial

ding. Whereas for Central-Western-Euro-

more than 50 parties (NEMOs, TSOs, exter-

processes, criteria, and reports. E-Bridge

pe, flow-based capacity allocation is in pla-

nal service providers) that are operating

is proud to be given the chance to accom-

ce for the day-ahead timeframe, this still

in a highly political environment based

pany the NEMOs and TSOs in this journey

needs to be expanded to Central-Eastern-

on unanimity and being bound to dead-

since its start.

Europe and the Nordics for SDAC and for

lines and budgets subject to regulatory

When MRC as the predecessor of the SDAC started in 2014, we only operated a
part of the Single European market. Today, after six years of successful operation, the SDAC is an EU-wide cooperation with many challenges ahead of us. But
the burning issue, I believe, is how to integrate the bordering non-EU markets
like North Macedonia, Serbia and others, being on the path of implementing the
3rd Energy Package with the assistance of the Energy Community.

Miha Pregl | BSP SouthPool and Chair of NEMO Day-Ahead Steering Committee
and Co-Chair of SDAC
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European
Balancing
Cooperation
Status of the Developments and Challenges Ahead
THE EUROPEAN BALANCING COOPERATION EXISTS OF FOUR BALANCING PLATFORMS TO
BE IMPLEMENTED AND OPERATED BY THE EUROPEAN TSOS FOLLOWING COMMISSION
REGULATION (EU) 2017/2195 OF 23/11/2017, THE SO-CALLED ELECTRICITY BALANCING
GUIDELINE OR IN SHORT EBGL. EBGL ENTERED INTO FORCE ON 18TH OF DECEMBER 2017.

K

eeping the frequency in the European

aFRR balancing energy bids across all par-

participate in TERRE. Each half year each

electricity network to 50 Hz in the

ticipating control areas and bidding zones.

platform publishes an updated accession

most efficient way is an important objective

Where PICASSO solely employs automat-

roadmap and once a year each platform

of these platforms. The Imbalance Netting

ically

organizes a public stakeholder workshop.

platform or IGCC focuses on the reduction

reserves, the mFRR balancing platform

of TSO balancing needs by exchanging in

MARI solely employs manually activated

activated

frequency

restoration

real-time momentary shortages and sur-

frequency restoration reserves. Finally,

pluses between control areas, also called

the RR platform TERRE focuses on activa-

the netting of imbalances. In general, this

tion of balancing reserves in anticipation

netting reduces the need for upward reg-

to expected imbalances. Each balancing

ulation in control areas with a real-time

platform has an Activation Optimization

shortage and the need for downward reg-

Function (AOF) and a Common Merit

ulation in control areas with a real-time

Order List (CMOL) of standardized bal-

surplus. The aFRR balancing platform PI-

ancing energy bids from all participating

CASSO focuses on the remaining real-time

TSOs for the platform concerned. Where

balancing needs on the process of activa-

all European TSOs are obliged to partici-

tion of automatic frequency restoration re-

pate in the MARI platform, only European

serves (aFRR). The objective is to fulfil the

TSOs that employ an automatic frequency

remaining need for real-time balancing

restoration process (aFRP) must partic-

René Beune

across all control areas in a most efficient

ipate in PICASSO and only TSOs that em-

Principal Consultant

way by activating the cheapest available

ploy a reserve replacement process must

E-Bridge Consulting
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The possibilities of reduction of balancing needs by

the CMF shall be a cross-platform function and

imbalance netting and exchange of balancing ener-

each platform shall thus be hosted and operated

gies by TERRE, MARI, PICASSO and IGCC are natur-

by more than one TSO entity, with the challenge

ally limited by the cross-zonal capacities that remain

to demonstrate an efficient cross-platform and

available after allocation to the long term, day ahead

cross-functional operational governance.

and intraday electrical energy markets and to the

E-Bridge is proud to support the TSOs with

cross-zonal electrical reserve capacity markets. In its

the implementation of the MARI and the PICASSO

decision on the implementation frameworks for the

balancing projects.

balancing platforms, ACER has included the func
tion for the management of the cross-zonal capacities

Challenges in allocation of cross-zonal

(CMF) into the scope of the balancing platforms MARI,

capacities to balancing capacity markets

PICASSO and IGCC. The TSOs have designated for each

EBGL allows available cross-zonal transmission

platform a different single entity for the hosting and

capacities to be allocated under certain conditions

operation of the AOF and CMOL functions and intend

for the exchange of balancing capacities or the shar-

to designate another entity for the hosting and opera-

ing of reserves. These conditions should enforce an

tion of a single cross-platform CMF.

efficient division of cross-zonal transmission capac-

MARI, PICASSO and IGCC platforms will go

ities between the day ahead electricity energy mar-

live with the CMF being a local function, i.e., the

kets and the (three) balancing capacity markets for

CMF will be part of each TSO’s local systems

aFRR, mFRR and RR. The target solution for this op-

until 24 July 2024 the latest. From that time on,

timal allocation of cross-zonal capacities is deemed

MARI
Accession Roadmap*

Q1 2022
Q2 2022
Q3 2022
Derogation
Observers
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PICASSO
Accession Roadmap**

Q3 2021
Q1 2022
Q2 2022
Q3 2022
Derogation
Observers

Klaas Hommes | Business Developer at TenneT
to be co-optimization, i.e. the day ahead

TSO BV and Convener of MARI and PICASSO Project

joint matching of demand and supply and
allocation of cross-zonal capacities in
and to all four markets at the same time.
E-bridge has proudly supported the TSOs

System balancing is a core task of the TSOs essential for

with a study underlying the development of

security of supply. The European balancing platforms

their proposal for this co-optimization process.

allow the integration of national balancing markets as

TSOs are currently leading an impact assessment for

the last cornerstone of European market integration.

the implementation of this co-optimization, together

They enable us to perform system balancing in the most

with the NEMO’s. The feasibility of an algorithm to

efficient way, preventing balancing energy activations by

allow for efficient bidding across all markets and to

cancelling out shortages and surpluses across all partici-

allow for flow-based capacity allocation plus the gov-

pating control areas and activating the cheapest resources

ernance for the joint implementation and operation of

for system balancing made available by the market across

these markets are the main challenges here.

all bidding zones in as far as cross-zonal capacities allow. I
am really looking forward to the successful conclusion of
the TSO balancing platform cooperation with the go-live

*	Stakeholder Workshop on MARI and PICASSO implementation:
MARI Accession Roadmap, webinar session on 13 July 2020
[https://eepublicdownloads.azureedge.net/webinars/200713_MARIPICASSO_Stakeholder_Workshop%20slides.pdf], p. 26.
**	Stakeholder Workshop on MARI and PICASSO implementation:
PICASSO Accession Roadmap, webinar session on 13 July 2020
[https://eepublicdownloads.azureedge.net/webinars/200713_MARIPICASSO_Stakeholder_Workshop%20slides.pdf], p. 53.

of IGCC foreseen in the first half of 2020, PICASSO in the
second half of 2021 and MARI in the first half of 2022.
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Future Role of
European RCCs
And their Development and Tasks
MARKETS AND OPERATIONS ARE GETTING CLOSER BY THE DAY: ELECTRICITY IS TRADED C
 LOSER
TO REAL TIME, MARKETS ARE MORE VOLATILE, GENERATION IS MORE VARIABLE, AND CROSS
BORDER TRANSMISSION IS ON THE RISE. THIS CALLS FOR TIGHTENING THE KNOTS BETWEEN
MARKETS AND PHYSICS TO GUARANTEE A HIGH LEVEL OF SECURITY OF SUPPLY. STRENGTHENING
THE LINK BETWEEN SYSTEM AND MARKET OPERATION IS ESSENTIAL FOR A SECURE, SUSTAINABLE,
AND COST-EFFECTIVE ELECTRICITY SUPPLY IN EUROPE.

A

transmission system operator’s

and facilitating power markets and

responsibilities which are relevant for

(TSO) main task is to ensure the

cross border electricity trade. Ensu-

system operation. SORs shall ensure

operational security of the power sys-

ring secure operation, TSOs closely co-

higher transparency of the joint TSO

tem from long term to real time. TSOs

ordinate at regional and pan-European

decision-making processes and enhan-

are responsible for planning, deve-

level. TSO regional coordination in

ce TSOs’ regional coordination.

loping and upgrading the power net-

system operations and markets across

Commission Regulation (EU)

works to maintain security of supply

Europe is nowadays organised around

2019/943 on the internal mar-

10 capacity calculation regions (CCRs),

ket for electricity defines for the

five synchronous areas (SAs), and five

TSO

regional security coordinators (RSCs).

enhanced

The Clean Energy Package (CEP) has in-

work via the establishment of

troduced the establishment of system

regional

operation regions (SORs) specifying

(RCCs). RCCs will evolve from the

the participating TSOs, bidding zones,

multi-year e
xperience of region-

bidding zone borders, CCRs, and ou-

al 
security coordinators (RSCs)

tage coordination regions. Within the

build upon the positive structures

European Union, five SORs have been

and services of RSCs to TSOs.

regional

coordination

institutional
coordination

an

framecentres

defined by decision of ACER based on

The existing five standard operational

Oliver Obert

a proposal prepared and submitted by

services – common grid model, coor-

Principal Consultant at

ENTSO-E TSOs. SORs include TSOs that

dinated operational planning, security

E-Bridge Consulting

have been designated or assigned with

analysis, outage planning coordina-
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tion, short- to medium-term adequacy

New tasks such as post-opera-

tation. It is important that coordination

forecast, and coordinated capacity cal-

tion and post-disturbances analysis

services provided by the RCC should

culation – and the services on critical

and reporting, and regional sizing

grow in a flexible, modular, and organic

grid situation and on consistency check

of reserve capacity will become

manner, addressing the needs for sup-

of TSOs’ system defence and restoration

part of the RCCs’ service p
 ortfolio

porting the TSOs’ regional coordination

plans – will be transferred from RSCs to

facilitating

in the CCRs and SORs.

RCCs. E-Bridge has been supporting the

coordination. TSOs may identify in

The five designated RCCs across

Nordic TSOs in the development of the

the future as in need of regional

the European Union will become an

proposal for the Nordic RCC. The Nordic

coordination additional tasks and

important player in the future TSO’s

TSOs expect the approval by the NRAs

delegate them to the RCC.

regional and pan-European coordi-

the

TSOs

regional

latest in January 2021 in order to start

However, the evolution of regional

nation. E-Bridge is very well positioned

the transition from the current Nor-

TSO coordination from RSCs to RCCs

to support the TSOs and RCCs in the

dic RSC to the future Nordic RCC. The

should be pragmatic and following an

upcoming years and contribute to the

RCCs across E
 urope will become

evolutionary approach, considering the

evolution of such coordination.

operational latest by 1 July 2022.

lessons learned of the RSC implemen-

Comment from the Manager of Nordic RSC
Jens Møller Birkebæk

T

he RCC’s will be the regional service

Consistent data of high quality for

The RCC’s are databased regional

provider for the TSO’s through the

the entire regional power system pro-

operational coordination centres. The

development and implementation of

vides the basis for complex calculations

RCC business processes are tightly inte-

integrated business processes for the

of regional capacities from long term to

grated with the TSO’s in the region and

regional operational planning.

intraday and for the security analysis

with the Pan-European network. This is

The gamechanger in the regional

of the power system in the same time-

the best basis to support the individual

TSO/TSO and TSO/RCC business devel-

frames. It also provides the basis for re-

TSO’s to consistently ensure the most

opment is the future availability of stan-

gional optimisation of procurement and

efficient and secure operation during

dardised and reliable on-line up-dated

activation of balancing power.

the transition to the fully carbon neutral

data for the entire power system. RCC’s

Consistent data not only provides

support the TSO’s in ENTSO-E to de-

the basis for secure and optimal oper-

velop the pan-European power system

ation of the regional power systems, it

data-models (Individual and Common

also provides transparency on the deci-

Grid Models, IGM and CGM) as the

sion-making processes for the benefit of

basis for the future regional operational

communication with all power system

planning.

stakeholders.

European Power system.
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Next
Steps of
European
Cooperation
In Order to Establish the System of the Future

THE INTERNAL ELECTRICITY MARKET, FACILITATED BY A WELL-DEVELOPED GRID
INFRASTRUCTURE, BOTH INTERNAL AND CROSS-BORDER, IS A KEY ENABLER FOR REACHING
CLIMATE NEUTRALITY BY 2050 THROUGH ENERGY TRANSITION AND ELECTRIFICATION. HOW
THE COOPERATION OF TRANSMISSION SYSTEM OPERATORS, AND BETWEEN ELECTRICITY AND
GAS AND ELECTROLYSERS AND OTHERS EVOLVES IN THE COMING YEARS WILL DETERMINE
WHETHER THESE OBJECTIVES CAN BE REACHED AS COST-EFFICIENTLY AS POSSIBLE.

Tuncay Türkucar

Dr. Baris Özalay

Managing Director

Principal Consultant
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o ensure an adequate transmission grid that will meet

Especially with the new opportunities e.g. in the North Sea

the needs of future energy system generators and con-

region (North-Sea wind power hub), further potential hybrid

sumers, the TSOs need to improve transmission system plan-

concepts with the goal to find the optimal ratio between an

ning methods for the identification of the future transmission

electric and hydrogen grid connection have to be assessed.

needs at the European level. The economic benefits from fur-

The relevant stakeholders are also active contributors to

ther harmonisation and cooperation are still large and will

solutions for the new energy system. It is essential that the

increase further as the electricity systems continue to trans-

TSOs in general, and all stakeholders, continue to work to-

form into a support of decarbonised economies. For now, in-

gether to create innovative and robust solutions for the future.

vestments are considered individually, and despite the TSOs

To foster this cooperation, the TSOs have to further design or

having considerable freedom to share costs and congestion

elaborate several processes that ensure increased stakeholder

revenues in innovative ways, there tends to be limited support

communication.

from the country with less to gain (and more to lose).

Some European TSOs are already working to increase

A common European prioritisation is missing. The nation-

available flexibility in the electricity markets, running sever-

al interests and socio-economic benefits are deemed more im-

al projects in cooperation with DSOs, aggregators and other

portant than those of the other countries. In addition, new in-

market participants in order to acquire knowledge and find

vestments are often delayed and access to capital is becoming

new solutions.

a more challenging issue for TSOs regarding new investments.

W

e hope that you enjoyed the E-Insight No. 2
and the multifaceted contributions regarding

market integration and system security in Europe.

We would like to thank all guest lecturers for their
valuable and outstanding contributions and different
views on this topic, which are very enriching. We are
very grateful for questions and further suggestions.
We hope that you and your families have come
through the Corona time healthy so far. Please take
care of you and your loved ones!
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