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1 PURPOSE AND OBJECTIVES OF THIS DOCUMENT

1.1 PURPOSE AND SCOPE OF THE DOCUMENT

This document has been developed by the European Network of Transmission System Operators for
Electricity (ENTSO-E) to accompany the Network Code on Electricity Balancing (NC EB) and should be
read in conjunction with that document.

The document has been developed in recognition of the fact that the NC EB, which will become a legally
binding document after the Comitology process, inevitably cannot provide the level of explanation which
some parties may desire. Therefore, this document aims to provide interested parties with the
background information and explanation for the requirements specified in the NC EB, and outlines the
steps that follow.

1.2 STRUCTURE OF THE DOCUMENT

The supporting document is structured within the framework for all market related Network Codes
supporting documents as follows:

Section 1 Purpose and Objectives.

Section 2 Procedural Aspects — introduces the legal framework within which the market-related
Network Codes have been developed, as well as the next steps in the process.

Section 3 Added value of the NC EB — describes how the NC EB adds value to the harmonised,
coordinated Balancing Market across Europe.

Section 4 Scope, Structure and Approach to drafting of the Network Codes — explains the
approach ENTSO-E has taken to develop the Network Codes, outlines some of the
challenges and opportunities facing System Operation as well as concepts used in the
NC EB.

Section 5 Relationship between NC EB and Framework Guidelines — explains the relationship
between the NC EB and the Framework Guidelines on Electricity Balancing (FG EB).

Section 6 NC EB: Objectives & Requirements — focuses on the objectives of the NC EB on an
Article by Article basis, split into the five mains parts of the NC EB (general provisions,
the balancing system, procurement, capacity reservation and settlement) identifying the
roles, responsibilities, functions and characteristics of the respective sections. Choices
that have been made within the NC EB are justified in this section.

Section 7 Summary of the Public Consultation — summarises the main comments received from
stakeholders through the public consultation process and highlights the main changes
to the NC EB.

Section 8 Next steps — describes the timescales for future activity including the procedure for

re-submission of the NC EB to ACER and the Comitology process.
Section 9 Literature & Links — Links to relevant documents.

Section 10 Appendix — provides a high level implementation timeline and summarises comments
received on V1.22 29 May 2013 of the NC EB (public consultation version) the
ENTSO-E drafting team’s responses to those comments.

1.3 LEGAL STATUS OF THE DOCUMENT

This document accompanies the NC EB, but is provided for information only and therefore it has no
binding legal status.
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14 THE CONSULTATION PROCESS

The public consultation on the draft NC EB launched on 17 June 2013 and closed on 16 August 2013.
In total 2178 stakeholder comments from more than 40 stakeholders were received electronically via
the ENTSO-E consultation tool. The number of comments on each chapter is as follows:

Figure 1: Public consultation comments on the NC EB

The overview of outcome of the public consultation can be found in Section 7 of this supporting
document. Further details are provided in the Appendix 10.3 of the supporting document “Summary of
Public Consultation Comments and Responses to those Comments” including a high level summary of
comments received on each article and an explanation on if and how they have been taken into account.
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2 PROCEDURAL ASPECTS

2.1 INTRODUCTION

This section provides an overview of the procedural aspects of the Network Codes’ development. It
explains the legal framework within which Network Codes are developed and focuses on ENTSO-E’s
legally defined roles and responsibilities. The next steps in the process of developing the NC EB are
contained in Section 8 Next Steps of this document.

2.2 FRAMEWORK FOR DEVELOPING NETWORK CODES

The NC EB has been developed in accordance with the process established within the Third Energy
Package, in particular in Regulation (EC) 714/2009. The Third Package legislation establishes ENTSO-
E and the Agency for the Cooperation of Energy Regulators (ACER) and gives them clear obligations
in developing Network Codes. This is shown in Figure 2.

Figure 2: ENTSO-E's legal role in Network Code development according to Regulation (EC) 714/2009.

Moreover, Regulation (EC) 714/2009 creates a process for developing Network Codes involving ACER,
ENTSO-E and the European Commission, as shown in Figure 3 below.
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Figure 3: Network Codes’ Development Process

The NC EB has been developed by ENTSO-E to meet the requirements of the Framework Guidelines
on Electricity Balancing published by ACER on 18 September 2012. ACER also conducted an Initial
Impact Assessment associated with its consultation on its draft FG EB in September 2012.

ENTSO-E was formally requested by the European Commission to begin the development of the NC EB
on 1 January 2013. The deadline for the delivery of the NC EB to ACER was 1 January 2014.

Following agreement and approval within ENTSO-E, the NC EB was submitted to ACER on the
23 December 2013 along with the latest version of the supporting document at that time prior to the
deadline of 1 January 2014. ACER assessed the NC EB to ensure it complied with the FG EB. ACER
provided their formal reasoned opinion on the NC EB on the 21 March 2014 having regard to the
favourable opinion of the Board of Regulators of 18 March 2014 including multiple specific concerns.

ENTSO-E has re-drafted the NC EB in light of the specific concerns received from ACER.

The next steps in the process of developing the NC EB are contained in Section 8 Next Steps of this
document.
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3 ADDED VALUE OF THE NC EB

The targets and methods to foster Balancing Market integration as set forth in the FG EB aim to reduce
total costs and to increase Social Welfare while ensuring Operational Security.

In a recent Impact Assessment, commissioned by the European Commission, it has been assessed that
reasonable benefits can be gained by integrating Balancing Markets. Nevertheless, it also needs to be
pointed out that compared to the other electricity market timeframes the Balancing Markets represent
only 2-3% of the total turnover volume of wholesale markets. Hence, the potential cost saving of
integrating Balancing Markets can be considered to be relatively small. As the Balancing Services are
the last resort action for TSOs to ensure Operational Security, the most important objective in developing
integrated Balancing Markets is to keep the lights on while facilitating market integration.

While the integration of the European energy markets apart from Balancing is following rather clear
target models, as is the case for example in capacity allocation set out in the Network Codes on Capacity
Allocation and Congestion Management (NC CACM) and Forward Capacity Allocation (NC FCA), clear
target models for the different kinds of Balancing Services have not been detailed. Hence, rather than
detailing such target models, the NC EB lays out the processes to develop and implement the steps
towards realising these efficiency gains while maintaining Operational Security. TSOs have to develop
models for market-based cooperation, first on regional level and later on European level pursuant to the
deadlines defined in the NC EB.

The NC EB provides for a phased approach to foster cooperation amongst TSOs in various areas of
Balancing. The key concept of Coordinated Balancing Areas (CoBAs) is introduced in the NC EB which
establishes a flexible obligation for cooperation to ensure a swift transition towards the relevant target.
The NC EB provides a foundation for a coordinated set of Balancing rules, incorporating the benefit of
learning from experience, en route towards a regional or pan-European Balancing Market.

The NC EB creates a level-playing field for all potential providers of Balancing Services, including
Demand Side Response, energy storage and intermittent sources. The harmonised processes and the
use of Standard Products form a framework for providers to offer Balancing Services to regional or pan-
European Balancing Markets based on TSO-TSO cooperation. As a result of the implementation of the
NC EB, there will be more providers as the arrangements will be more inclusive which will create a larger
and more liquid Balancing Market; as a result the end consumers will benefit from any cost savings
which will be achieved.
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4 SCOPE, STRUCTURE AND APPROACH TO DRAFTING THE NC EB

4.1 BACKGROUND AND SCOPE

The NC EB specifically covers the areas of the Electricity Regulation 714/2009 referred to in Article
8(6)(h) and (j), principally the rules for commercial and operational provision of system Balancing and
the Balancing rules including network-related power reserve rules, with the objective of contributing to
non-discrimination, effective competition, completion and efficient functioning of the internal market in
electricity and cross-border trade, security of supply, providing benefits for customers, participation of
Demand Side Response, supporting the achievement of the EU’s targets for penetration of renewable
generation, as well as ensuring the optimal management and coordinated operation of the European
electricity transmission network.

4.2 GUIDING PRINCIPLES OF NC EB

The guiding principles of the NC EB are for integration, coordination and harmonisation of the Balancing
regimes in order to facilitate electricity trade within the EU in compliance with the Electricity Regulation
(EC) 714/2009 and Directive 2009/72/EC. These principles are essential for the Transmission System
Operators (TSOs) both within and across Synchronous Areas to efficiently manage their responsibilities
and provide Balancing tools in the most efficient and coordinated way.

System Balancing is a highly complex task, which requires TSOs to take actions to ensure that electricity
demand and supply are equal in real-time in order to preserve the Operational Security of the system.
In an integrated cross-border Balancing Market, TSOs balance the system in a coordinated way in order
to use the most efficient Balancing resources, taking into account Operational Security limits both within
and across Synchronous Areas. As such, the main goal of the NC EB is to achieve a harmonised and
coordinated set of procurement, capacity reservation and settlement rules.

Taking into account the very different Balancing Market designs that exist today and the lack of
consensus on the common Balancing Market, regional integration provides an opportunity to gain
experience on the route towards pan-European integration. The progressive steps of developing
regional Balancing Markets should be achieved quicker than a leap to developing a single solution.

ENTSO-E considers that the NC EB should set out an incremental, regional based, approach in the
development of a European Balancing Market, taking into account the timeline defined in the FG EB.

Consistent with the FG EB, the NC EB defines the high level principles of the models that are subject to
TSOs proposals after the NC EB comes into force (e.g. pricing method, Balancing Energy products,
European integration model for Frequency Restoration Reserves with automatic activation). For the
purpose of the development of the European Balancing Market, the NC EB foresees the coordination of
Balancing activities initially on a regional level moving towards a European level. The NC EB foresees
a process for progressive development of the European Balancing Market where market efficiency and
System Security issues are considered and in compliance with relevant Network Codes and the
intentions in the FG EB. ENTSO-E has considered that the harmonisation of Balancing Markets is not a
target in itself, but rather that progressive harmonisation should be pursued in areas where it continues
to provide benefits to customers and power System Security. This is illustrated in the NC EB’s approach
to cross-border issues, through the use of the Coordinated Balancing Areas within which the Common
Merit Order List concept will apply, to foster the ambitious targets of market integration as set forth by
FG EB.
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4.3 BACKGROUND TONC EB

The structure of the NC EB is based on the three major sections of the FG EB namely:
(1) Procurement of Balancing Services,
(2) Reservation and use of Cross Zonal Capacity for Balancing, and
(3) Imbalance Settlement.

In Balancing, the TSOs need to ensure that they will always be able to activate a sufficient amount of
energy to balance the deviations between supply and demand in real-time. This defines the concept of
“Balancing Energy”, which is provided by the Balancing Service Providers (BSPs) that are able to meet
the necessary technical requirements to deliver this service. Balancing can be provided by a wide range
of technologies including small-scale generation, energy storage, Demand Side Response, renewables
resources and intermittent resources. In general the NC EB does not refer to any technology type and
therefore provides opportunities for all potential sources of Balancing which fosters competition and thus
maximises the Social Welfare gain. The NC EB is guided by the notion that actions, like participation or
initiative for cooperation, which are not explicitly forbidden by the NC EB are allowed.

As TSOs are faced with the risk that they will not have enough offers for Balancing Energy from BSPs
in real-time, they hedge this uncertainty by securing in advance a sufficient amount of Balancing
Capacity available in their Responsibility Area.

An option which gives the TSOs the possibility to activate the certain amount of Balancing Energy within
a certain timeframe is referred to as “Reserve Capacity’. It is typically defined as the available generation
or demand capacity which can be activated either automatically or manually to balance the system in
real-time. Balancing Capacity, as used in the NC EB, refers to the contracted part of the Reserve
Capacity.

The Balancing Energy in real-time can thus be provided by the Balancing resources, which were secured
in advance as Balancing Capacity, or by other Balancing resources that can offer Balancing Energy
based on their availability in real-time.

4.3.1 Procurement and Types of Reserve (Chapter 3 NC EB)
In order to deal with disturbances, system operation involves three types of Balancing Capacity which
are part of a sequential process based on successive layers of control. These are shown schematically

in Figure 4:

1. Frequency Containment Reserves (FCR);

2. Frequency Restoration Reserves (FRR); and
3. Replacement Reserves (RR).
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Figure 4: Three Types of Reserves and Sourcing

The FG EB requires a standardisation of Balancing products. To this end, the NC EB lists the standard
characteristics as a minimum set of features which define Balancing Capacity and Balancing Energy
products.

All TSOs will prepare a common proposal for Standard Products for Balancing Capacity and Standard
Products for Balancing Energy which includes specifications of their characteristics that may be more
precise than the minimum laid out in NC EB.

The NC EB also outlines a process to define, review and update the list of Standard Products, which
includes a public consultation with stakeholders. The process foresees that this proposal from all TSOs
is submitted to all National Regulatory Authorities (NRAs) and to ACER no later than one year after the
NC EB comes into force.

The standard characteristics are the minimum set of product attributes that would allow for its exchange
through a Common Merit Order List. Standard characteristics should seek to minimise the number of
Common Merit Order Lists so as to maximise the liquidity of Balancing Markets. In other words, it could
be somehow possible to exchange, through a Common Merit Order List, products that are not fully
harmonised provided these products are able to meet the minimum standard characteristics. Further
details on the characteristics of Standard Products are shown in Section 6.

4.3.2 Cross Zonal Capacity for Balancing Services (Chapter 4 NC EB)

To ensure the availability of Balancing Services procured outside the domestic Responsibility Area,
TSOs require the ability to reserve capacity on Interconnectors. Cross Zonal Capacity is limited and
capacity will be allocated through the guidance set-out in NC FCA and NC CACM. It is considered that
there is room for improving competition by means of cross-border Balancing exchanges. TSOs are
permitted under the FG EB to use Cross Zonal Capacity if the socioeconomic benefits are proven. This
section of the NC EB deals with the methodologies by which provisions of Cross Zonal Capacity may
be implemented, and the principles associated with this.

4.3.3 Settlement Rules and Imbalance Responsibility (Chapter 5 NC EB)
In a liberalised market, the market players have an implicit responsibility to balance the system through
the balance responsibility of Market Participants, the so called “Balance Responsible Parties” or BRPs.

In this respect, the BRPs are financially responsible for keeping their own Position (sum of their
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injections, withdrawals and trades) balanced or to help restore system imbalance over a given timeframe
— the Imbalance Settlement Period.

Depending on the state of the system, an Imbalance charge is imposed per Imbalance Settlement Period
on the BRPs that are not in balance. This defines the Imbalance Settlement which is a core element of
Balancing Markets. It typically aims at recovering the costs of Balancing the system and include
incentives for the market to reduce Imbalances — e.g. with references to the wholesale market design —
while transferring the financial risk of Imbalances to BRPs.

The NC EB describes the general objectives of Imbalance Settlement, and defines Imbalance
Settlement rules that support competition among Market Participants by creating a level-playing field
without discrimination. In respect of the Imbalance Settlement Period, a Cost-Benefit Analysis shall
demonstrate whether harmonisation is beneficial and how best to achieve it. Regarding Imbalance Price,
the NC EB describes marginal pricing as the preferred methodology, unless a different pricing method
is proven to be more efficient in the long run. In the marginal pricing scheme it is only possible to apply
a single or double pricing mechanism, the choice of which is correlated to the length of the Imbalance
Settlement Period:

Settlement Time Unit Number of Prices

entso® entso®

Figure 5: Settlement Time Units and Number of Prices

The NC EB stipulates that all activated Balancing Energy on the Common Merit Order List will be
delivered in a firm way to the borders. Each TSO should decide on their own in conjunction with the
provisions within the NC EB whether additional incentives are required to make sure that the requested
Balancing Energy situated in its Responsibility Area is correctly delivered by the BSP. There will be
various CoBAs, the procurement processes might differ between them and may be applied in several
ways. The NC EB does not stipulate a harmonisation of the settlement rules/process across CoBAs.

4.4 LEVEL OF DETAIL

The NC EB describes the principles and rules by which a harmonised and coordinated European
Balancing Market can be developed. The timescales within which the NC EB has to be drafted do not
permit the necessary analysis and cooperation required for the NC EB to specify exact details on, for
example, Standard Products, or the implementation strategy for Automatic FRR. These details,
consistent with the FG EB, are assigned to future TSO groupings that will be organised by ENTSO-E
after the NC EB comes into force. However, given the tight implementation timeline, work has started
on some of the details already.
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The NC EB provides minimum standards, principles and requirements related to Electricity Balancing.
The level of detail matches the purpose of the NC EB which is the harmonising of Balancing
arrangements, methodologies for coordination, roles and responsibilities of TSOs, BSPs and BRPs as
well as enabling and ensuring adequate exchange of necessary information in order to future proof the
system for integrating innovative technologies and sustainable energy sources, operate the system in a
safe, secure, effective and efficient manner and applying the same principles and procedures for
different systems to establish a wider level-playing field for Market Participants.

In order to achieve the necessary level of European harmonisation, allowing at the same time more
detailed provisions at the regional / national level where necessary, and with the view of drafting market-
based Network Codes that are open for future developments and new applications, an approach
focusing on pan-European view and most widely applicable requirements has been pursued throughout
all development phases.

Thus, the requirements have been drafted considering a period from entry into force in 2015 to the
outlying requirement of the implementation of the European integration models. Consequently building
up a coherent legal mechanism, devising and building the IT necessary systems and appointing the
necessary agents for change, with the appropriate balance between level of detail and flexibility, which
focuses on what-to-do, not so much how-to-do.

4.5 FIELD OF APPLICABILITY OF THE NC EB

The NC EB is applicable to all European TSOs and DSOs that fall under the requirements of the Third
Energy Package and all BRPs and BSPs.

Specifically the Framework Guidelines states “The Network Code on Electricity Balancing shall take
precedence over relevant national frameworks (legislation, regulation, codes, standards, etc.) for cross
border and market integration issues and national frameworks shall be adapted to the extent necessary,
to ensure proper implementation at the national level’.
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4.6 INTERACTION WITH OTHER NETWORK CODES

4.6.1 Network Code on Load Frequency Control and Reserves

The Network Code on Load Frequency Control and Reserves (NC LFCR) prescribes cooperation
between TSOs in respect of frequency criteria of the Synchronous Area. It determines volumes and
distribution of reserves to ensure Operational Security as well as technical requirements for the safe
Exchange of Reserves and Sharing of Reserves and their cross-border activation. Generally,
parameters of frequency quality criteria refer to Synchronous Areas and are further broken down into
requirements for LFC Areas.

Technical I Market l
ﬁLFCR : L‘ ﬂ:EB: ;‘

Determine required volumes and Provision of required reserve
distribution of reserves to ensure volumes (within the limits for
operational security distribution set by NC LFCR)

» Dimensioning of reserves.

* Technical limits for exchange, Optimised activation of reserves

activation of reserves.

sharing and cross-border | I (energy) available in the system.

Mechanisms to ensure the

Technical requirements to ensure available transmission capacity
safe exchange / sharing / cross- for exchange/sharing/cross -border
border activation of reserves activation of reserves
* Need for available transmission

capacity.

» Fall-back solutions.

AN /

Figure 6: NC LFCR and NC EB Interaction

The NC LFCR further introduces an area hierarchy and defines among others: FRR, RR, cross-border
FRR, cross-border RR and Imbalance Netting. NC LFCR foresees exchanging and sharing FRR and
RR within defined limits if there is available transmission capacity but does not say explicitly to what
transmission capacity it refers. If cross-border products (exchanged or shared) are not available, the
Operational Security of the LFC Area must still be ensured. The pan-European Balancing mechanism
as defined in NC EB must stick to the technical limits defined in the NC LFCR. ltems which have been
covered in this NC LFCR, such as DSOs’ rights, are not repeated in the NC EB.

4.6.2 Network Code on Capacity Allocation and Congestion Management

The Network Code on Capacity Allocation and Congestion Management (NC CACM) defines Bidding
Zones as a measure to manage congestions and to efficiently allocate scarce transmission capacities
between Bidding Zones. It covers day ahead (DA) and Intraday (ID) timeframes and defines rules for
trading energy implicitly including transmission capacities. The NC CACM defines two methodologies
for transmission capacity calculations: the Flow Based Approach and the coordinated Net Transfer
Capacity (NTC) approach, and indicates flow based as the preferred solution. The NC CACM foresees
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that already allocated Cross Zonal Capacity shall be taken into account in calculating Cross Zonal
Capacity for day ahead and Intraday timeframes.

Reservation of transmission capacities for Balancing Services has been handled with a similar
approach. The FG EB states that TSOs are obliged to justify and receive approval of NRAs to reserve
any transmission capacities. This therefore means that reservation of transmission capacities between
Bidding Zones in the same LFC Area also requires NRA approval. Based on both NC EB and on the
NC CACM, the Reliability Margin should not be used to reserve transmission capacities for exchanging
reserves or for Balancing Energy between Bidding Zones and/or LFC Areas, except for FCR.

The NC CACM foresees the introduction of common maximum and minimum prices; addresses
transmission capacity firmness issues; and also states that the Intraday Cross Zonal Gate Closure Time
shall be at a maximum of one hour prior to the start of the relevant Market Time Period. Although the
area hierarchy from NC CACM will suffice for most TSOs regarding the areas for which they will
determine Imbalances and Imbalance prices, existing exemptions force NC EB to define the area
concepts of Imbalance Area and Imbalance Price Area (see Section 4.7.8)

4.6.3 Network Code on Operational Security

The Network Code on Operational Security (NC OS) defines the TSO’s responsibility for System
Security. The Responsibility Area is in most cases equal to the LFC Area. An essential input for ensuring
System Security is detailed analysis based on accurate data, contained in the Common Grid Model, to
properly reflect situations in the system.

At the interface between NC OS and NC EB, analysis is required to provide that Exchange of Reserves
is compatible with Operational Security limits. Balancing actions are taken close to real-time, therefore
in the NC EB reference has been made of the need to ensure that any transactions in this timeframe
are always technically feasible (i.e. shall be compatible with Operational Security limits).

Remedial actions used/considered after the day ahead and Intraday timeframe may use the same
resources as are available for Balancing, and this risk has been noted.

4.6.4 Network Code on Operational Planning & Scheduling

The Network Code on Operational Planning and Scheduling (NC OPS) links with the NC EB and NC
LFCR in the area of Exchanging of Reserves. It requires that Significant Grid Users and Distribution
System Operators (DSOs) provide information on available Balancing Services, but details of the
requirements should be defined in the NC on Requirements for Grid Connection (NC RfG). The NC OPS
foresees the establishment of a TSO-platform for the exchange of relevant data between TSOs.
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4.7 CLARIFICATION ON CONCEPTS USED WITHIN THE NC EB

4.7.1 Definitions

The definitions used in this NC EB supporting document are the same as those used in the NC EB itself.
To ensure consistency in the use of definitions across Network Codes and other TSO publications
ENTSO-E has developed the ENTSO-E Metadata Repository (EMR). The EMR Glossary contains a
comprehensive set of definitions collected by ENTSO-E. The Glossary also contains definitions of
commonly used acronyms. The EMR Glossary is publically accessible on the following URL:
https://emr.entsoe.eu/glossary/bin/view/Main/.

4.7.2 Coordinated Balancing Area

The NC EB introduces the concept of the Coordinated Balancing Area (CoBA) as a vehicle to reaching
the European integration model in the timeframe defined by the FG EB. Every TSO is obliged to
cooperate with two or more TSOs in a CoBA by exchanging one (or more) Standard Product(s) or
through implementation of an Imbalance Netting Process.

The CoBA concept is central to the phased approach of reaching the FG EB targets. It provides for early
cooperation between TSOs while allowing prudent flexibility. Balancing Market participants and TSOs
will gain experience, through participation in a CoBA, of how cooperation in Balancing can achieve the
highest benefit. This experience will then support the future evolution and emergence of a pan-European
Balancing Market. As time passes the level of cooperation within a CoBA and between neighbouring
CoBAs will increase; neighbouring CoBAs will merge; and finally all CoBAs will merge to reach the FG
EB target of a single pan-European Common Merit Order List.

While the exchange of one (or more) Standard Products is compulsory within a CoBA from the
beginning, Exchange of Balancing Capacity and Sharing of Reserves are not mandatory but an option.
CoBAs for Balancing Capacity can be smaller than those for Balancing Energy (if established).

More detailed information on CoBAs is contained in the description of Article 11.

4.7.3 Incentives for the Integration of Balancing Markets

In addition to the more obvious requirements and targets of the NC EB to incentivise the integration of
Balancing Markets, the NC EB contains various provisions creating incentives for TSOs to cooperate
and hence promote the integration of Balancing Markets including the harmonisation of market
mechanisms.

As a starting point for the integration, the NC EB foresees that TSOs have to cooperate with at least two
other TSO two years after the entry into force of the NC EB (or two and a half years for TSOs outside
Synchronous Area Continental Europe). As the mid-term and long-term targets have been established
and the requirement to establish CoBAs which include many more than the initial minimum three TSO
areas, this requirement leads TSOs to evaluate a potential efficiency to be gain from cooperation in a
longer run, and hence create an incentive that TSOs strive for the establishment of larger CoBAs to
those established already at the outset of the NC EB, as this reduces costs and efforts for necessary
further steps.

In addition to the obligation to develop a framework for the terms and conditions related to Balancing,
which requires the TSOs of a CoBA to harmonise the applicable conditions for market participation
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(which is crucial to ensuring fair competition and reducing transaction costs), the requirements for
cooperation within a CoBA also create further incentives.

An important element is the flexibility of cooperation between CoBAs. The NC EB does not contain
requirements for these, other than those applicable for the underlying CoBAs. This set-up lowers the
burden for TSOs to evaluate and implement inter-CoBA initiatives, while at the same time requires all
TSO of both cooperating CoBAs to establish rules compatible with the conditions for the internal
Balancing Markets of the respective CoBAs. Consequently, the TSOs are incentivised to create rules
for an inter-CoBA cooperation facilitating the merging of CoBAs, but also to harmonise the internal rules
of the CoBAs.

In the event that TSOs are active in different CoBAs (for different products), they will have to ensure
compatibility between the frameworks for the terms and conditions related to Balancing, as these TSOs
have to create a single set of terms and conditions in line with these frameworks. This drives the
requirement for TSOs to ensure compatibility between the various frameworks which leads to
harmonisation of these, which in turn facilitates further integration, e.g. through the merging of the
respective CoBAs.

The requirement that functions have to be established within a CoBA to operate central algorithms also
fosters integration. As both, the establishment of a function, with all its rules and responsibilities, and
the development of the necessary algorithms are costly and time-consuming, TSOs have incentives to
develop rules and tools which are flexible enough to be applied in more than one CoBA.

In parallel with the implementation of the NC EB is the work which is underway among various TSOs in
establishing and managing pilot project associated with Balancing. This is seen as complementary work
to the implementation of the NC EB and is expected to act as further incentive for the continuous and
ambitious integration of Balancing Markets. The experience gained in the pilot projects is expected to
confirm that integration leads to significant reductions in Balancing costs and hence creates Social
Welfare gains. This conclusion will then hold true for future initiatives established as part of the
implementation of the NC EB, highlighting to regulators, Market Participants and TSOs the benefits of
integration such as the opening of markets allowing for more market activity; the avoidance of
counteracting activation of Balancing Energy; and ultimately achieving efficient costs, including the costs
of Balancing.

4.7.4 Procurement of Balancing Energy and Common Merit Order List

The regulatory requirement for Balancing Energy is that the Exchange of Balancing Energy must
eventually be based on a TSO-TSO Model with an associated Common Merit Order List unless a
TSO-BSP Model for Replacement Reserve has been justified. These regulatory requirements are more
specific than those for the Exchange of Balancing Capacity.

The criteria for the procurement of Balancing Energy within a CoBA are:
(a) Definitions for each Standard Products for Balancing Energy are consistent;

(b) Procurement is based on Balancing Capacity bids which have already been accepted and
allocated for activation uniquely by the TSO who accepted them, and on additional Balancing
Energy bids submitted voluntarily by Balancing Service Providers without reserve contracts,
non-Balancing Capacity or Balancing Energy providers;

(c) Pricing methods for the Common Merit Order List are harmonised;

Page 20 of 168

ENTSO-E aisBL * Avenue de Cortenbergh 100 « 1000 Brussels « Belgium « Tel +32 2 741 09 50 » Fax +32 2 741 09 51 » info@entsoe.eu * www.entsoe.eu



entso®@

(d) Cross Zonal Capacity must be available after Intraday or reserved previously in accordance with
Chapter 4 of NC EB; and

(e) The size of the Balancing Capacity dimensioning should be not affected by cross-border
exchange (respect NC LFCR).

There is a phased approach on how to achieve a pan-European Exchange of Balancing Energy. This
approach is to allow coordination on a regional basis first (thus the development of the CoBA concept),
followed by a merging of these regional initiatives. Each region should thus be mindful of the
developments in other regions and should follow a similar structure so that wider coordination can easily
be achieved later.

The section on procurement of Balancing Energy describes the actions which occur ahead of real-time
and which are needed to build the Common Merit Order List. The procurement of Balancing Energy is
then followed by the activation of Balancing Energy which is the real-time action to deliver actual
contracted Balancing Energy (in one direction or the other).

There are a number of steps involved in the procurement of Balancing Energy. Balancing Energy bids
can be placed either on a local or regional TSO procurement platform by both providers of contracted
Balancing Capacity or BSPs who have no contracted reserves (e.g. demand, renewable generation
units, and variable and smaller generation units). These Balancing Energy bids can be updated until
Balancing Energy Gate Closure Time. After Intraday Cross Zonal Gate Closure Time and before
Balancing Energy Gate Closure Time, the BSPs can continue to change their Balancing Energy bids
which were previously submitted or submit new bids. After the Balancing Energy Gate Closure Time
their Balancing Energy bids can only be changed after approval of all TSOs of the relevant CoBA. The
TSO procurement platform sends the Balancing Energy bids with the corresponding energy price to the
common bid collection function (where multiple Balancing Energy procurement platforms exist) which
then builds the Common Merit Order List. This Common Merit Order List is part of the input for the
central Activation Optimisation Function. A confirmation is sent back to the local tendering system. This
process establishes the need for a harmonised pricing method which may be either marginal pricing or
pay-as-bid.

Figure 7 below gives an example of a CoBA with three TSOs procuring Balancing Energy using a
Common Merit Order List.
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Figure 7: Procurement of Balancing Energy with Common Merit Order List — Example of CoBA with
three TSOs

In Figure 7 TSO C has a local TSO procurement platform which sends Balancing Energy bids to the
common bid collection function. TSO A and TSO B operate a regional TSO procurement platform which
combines Balancing Energy bids from the TSOs and sends the combined Balancing Energy bids to the
common bid collection function. The Common Merit Order List is then produced which shows TSO C’s
Balancing Energy bids slotted in with the combined Balancing Energy bids from the other two TSOs in
merit order. The results of the process are then returned to the local and regional TSO procurement
platforms.

4.7.5 Activation Optimisation Function
The Activation Optimisation Function is central to the process of the activation of Balancing Energy.

In order to enable the cross-border Exchange of Balancing Energy, the activation of Balancing Energy
has to be coordinated by a common function. This function, known as the Activation Optimisation
Function, determines the most efficient activation of the incoming balancing request while respecting
some capacity and operational restrictions. The Activation Optimisation Function is responsible for using
the algorithm which is commonly developed by the TSOs. The activation itself is done by the controlling
units of the respective TSOs. This activation is automatically done for FRR automatic or manually done
for both FRR manual and RR. In order to implement this activation process robust communication
procedures are required between the common function and the controlling units/operators.

The steps involved in the activation of Balancing Energy are as follows:
1. The Requesting TSOs send their requirements to the Activation Optimisation Function.

2. After the Balancing Energy Gate Closure Time, the Activation Optimisation Function
calculates the most efficient activation taking the following into account:

(a) Common Merit Order List containing all Balancing Energy bids
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(b) Available Cross Zonal Capacity either available after Intraday or reserved
previously
(c) Network stability constraints
(d) Balancing requirements of the TSOs
(e) Imbalance Netting potential
3. Activation Optimisation Function sends the individual activation amounts (as a

correction signal) to each responsible TSO (Connecting TSO).

4. The Connecting TSO activates the successful Balancing Energy bids (via a phone call
or automatically by activation system such as a MOL-Server or local controller).

5. Balancing Energy is exchanged through commercial schedules or virtual tie-lines.

6. Balancing Energy is settled between the providers and the TSOs involved.

Figure 8: Example of the Activation Model

In the above Figure 8, there are four TSOs involved. Each TSO sends their Balancing Energy
requirements to the common Activation Optimisation Function. TSO 1 has a requirement for 60 MW.
TSO 2 and TSO 3 operate on a regional basis and have a combined surplus of 30 MW. TSO 4 has a
requirement for 30 MW. Each TSO also sends their Balancing Energy bids to the common bid collection
function which produces a Common Merit Order List (TSO 1 and TSO 3 have combined their Balancing
Energy bids on a regional basis before submitting them to the common bid collection function). The
common Activation Optimisation Function calculates the cross-border Balancing activation volumes and
TSO 1 and TSO 4 receive 20 MW and 10 MW of Balancing Energy respectively, all of which comes from
the TSO 2/3 Balancing Energy bids. The remainder of TSO 1 and TSO 4 Balancing Energy demand is
sourced from their own BSPs. Each TSO then instructs the activation of Balancing Energy accordingly
—TSO 1 and TSO 4 activate 40 MW and 20 MW of Balancing Energy respectively.

4.7.6 Cross Zonal Capacity for Balancing Services
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Any Cross Zonal Capacity that is available after Intraday Cross Zonal Gate Closure Time can be used
for cross-border Balancing. Chapter 4 of the NC EB, however, also foresees the possibility of reservation
of Cross Zonal Capacity for Balancing purposes in earlier timeframes. The TSOs do not get exclusive
access to Cross Zonal Capacity for the Exchange of Balancing Services or Sharing of Reserves without
providing the Cross Zonal Capacity to the market, but TSOs can use the probabilistic approach or the
approaches for the reservation of Cross Zonal Capacity as described in the NC EB and pay for the
reservation. In case where the TSO-BSP Model has been implemented, BRPs who own Cross Zonal
Capacity are allowed to reserve it for the Exchange of Balancing Capacity as described in Chapter 4.

4.7.7 Application of NC EB to Central Dispatch Systems

In order to operate a safe, secure, reliable power system various functions need to be performed. These
functions must be performed for all power systems and can be performed by different entities. At a high
level, the main functions are the generation of electricity; the consumption of electricity; the provision of
reserves to allow for unplanned contingencies; the scheduling of these reserves; the adjustment of
planned generation/consumption schedules to allow for various forecast errors; the management of
congestion on the transmission system to obey thermal and voltage limits; the management of other
physical limitations.

In order to perform these functions in an economic and efficient manner, power system operation is
carried out in several different ways. They can be basically grouped into two families: Self-Dispatch
model and Central Dispatch model. These models differ by placing the responsibilities for performing
and coordinating functions performed to operate power systems on different entities.

Pursuant to Article 8(6) of the Electricity Regulation, the NC EB is obliged to take into account the
regional specificities of different electricity market designs. In particular ENTSO-E must take into account
the parallel existence of Central Dispatch and Self-Dispatch arrangements of European electricity
markets when drafting the NC EB in line with the FG EB. Central Dispatch models typically occur in
electrical systems where the impact of locational market imbalances is a material threat to the security
of the system. In such systems, a Central Dispatch model can be considered a necessity. In some
countries (e.g. Greece, Ireland, Italy, Northern Ireland and Poland) there is a need for Central Dispatch
in order to ensure System Security and minimise the cost of energy delivery to the end consumer. It is
not expected that the number of TSOs operating Central Dispatch systems will increase or decrease in
the near future.

In compliance with the FG EB, the NC EB takes the regional specificities of the different electricity market
designs into account, in particular, the parallel existence of Self Dispatch and Central Dispatch
arrangements in Europe.

Self Dispatch is a scheduling and dispatch arrangement where resources determine a desired dispatch
position for themselves based on their own economic criteria to provide commercial independence within
a market. i.e. The resources provide a schedule of nominations for the day to the TSO. The physical
dispatch can be either carried out by the resource directly, tracking their desired output nomination or
by following dispatch instructions from the TSO which has been determined based on resources’
nominations. Imbalance charges/penalties are levied on market parties which deviate from their
nominated position. Commitment decisions, which take into account generating unit constraints, are
made by the generators in conjunction with the demand elements they are Balancing with. Generators
alter their output to maintain the balance between generation and served demand. Before real-time,
generators submit bids to the TSO which corresponds with self-schedules of their units. Bids are used
by the TSO to dispatch additional generation needed to balance and secure the system in real-time.
Most of the energy markets in Europe are based on the Self Dispatch principle.
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Central Dispatch is a scheduling and dispatch arrangement where the TSO determines the dispatch
values and issues instructions directly to each resource. The TSO determines the dispatch instructions
based on prices and complex technical parameters (including the start-up characteristics) provided by
the resources, as well as whole network model. i.e. The TSO constructs a schedule for the day based
on commercial and complex technical data from the resources, taking into account all the security
constraints of the whole grid model. The typical objective for the scheduling process (or unit commitment
process) is the minimisation of energy delivery cost to meet system demand as forecasted by the TSO
while complying with Operational Security requirements. The main distinguishing feature of Central
Dispatch systems is that reserve procurement, congestion management and Balancing are performed
simultaneously in an integrated process. This can involve dispatch instructions being issued many hours
ahead of real-time, to start up units, to real-time instructions for dispatching on-line units.

Each power system has a unique mixture of features. Some features affect the level of intervention a
TSO has to have on the market-based schedule to form the operational schedule. Where there is
significant intervention, system operation tends to move from the Self Dispatch model to a more Central
Dispatch model in order to optimise electricity market operation and transmission system operation and
thus ensure economic efficiency. The particular power system features which may dictate the optimum
dispatch model include the following:

System: the size, the level of Operational Security restrictions (wind percentage, inertia, ramping
duty etc.), the reserve requirement relative to generation/demand

Generation: the number of generators, the size of individual generators relative to the total system
size, the flexibility of generation portfolio (start times, ramping times etc.)

Transmission: the nature and extent of network constraints (thermal, voltage, stability, short circuit
etc.).

Uncertainty:  the predictability of 