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THE EUROPEAN COMMISSION,
Having regard to the Treaty on the Functioning of the European Union,

Having regard to Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009
concerning common rules for the internal market in electricity and repealing Directive 2003/54/EC,

Having regard to Regulation (EC) No 713/2009 of the European Parliament and of the Council of 13
July 2009 establishing an Agency for the Cooperation of Energy Regulators (ACER),

Having regard to Regulation (EC) 714/2009 of the European Parliament and of the Council of 13 July
2009 on conditions for access to the network for cross-border exchanges in electricity and repealing
Regulation (EC) No 1228/2003 and especially Article 6,

Having regard to the priority list issued by the European Commiission on 22 December 2010,

Having regard to the Framework Guidelines on Electricity'System Operation issued by the Agency for
the Coordination of Energy Regulators on 2 December2011,

Whereas:

(1) Directive 2009/72/EC of the European Parliament and.of the Council of 13 July 2009 concerning
common rules for the internal market.in electricity and repealing Directive 2003/54/EC and
Regulation (EC) N° 714/2009 of the European parliament and of the Council of 13 July 2009
underline the need for an increased cooperationrand coordination among Transmission System
Operators within a European Network of Transmission,System Operators for Electricity (ENTSO-
E) to create Network Codes for providing and managing effective and transparent access to the
Transmission Systems across borders, and to ensure coordinated and sufficiently forward-
looking planning and sound technical evolution of the Transmission System in the European
Union, including the creation of Interconnection capacities, with due regard to the environment;

(2) Directive 2009/72/EC stresses that a securessupply of electricity is of vital importance for the
déevelopment of European society, the implementation of a sustainable climate change policy,
andthefostering of competitiveness\within the internal market;

(3) Transmission, System Operators (TSOs) are according to Article 12 of Directive 2009/72/EC
responsible for providing and operating high and extra-high voltage networks for long-distance
transmission of electricity. Besides this transmission and supply task it is also the TSOs’
responsibility to ensure the Operational Security of their LFC Areas and together in the whole
Synchronous Areas and the European Union, with a high level of reliability and quality;

(4) One of the most critical processes to ensure the Transmission System Operational Security with
a high level of reliability and quality is the Load-Frequency Control (LFC). Effective Load-
Frequency Control can be made possible only if there is an obligation for the TSOs, Reserve
Connecting Distribution System Operators (DSOs), Providers’ Power Generating Facilities and
Demand Facilities to cooperate and to meet the relevant minimum technical requirements for
the operation of the interconnected Transmission Systems as one entity;

(5) ENTSO-E has drafted this Network Code for Load-Frequency Control and Reserves aiming at
setting out clear, objective and harmonised requirements for TSOs, Reserve Connecting DSOs,
Providers’ Power Generating Facilities and Demand Facilities in order to ensure system security
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and to contribute to non-discrimination effective competition and the efficient functioning of
the internal electricity market;

(6) To ensure the Operational Security of the interconnected Transmission Systems and to provide a
common frequency quality level it is essential that a common set of minimum requirements for
European-Union-wide load-frequency control and reserves principles are defined as a basis for
both the cross-border cooperation between the TSOs and, where relevant, for utilising
characteristics of the connected generation, consumption and distribution systems. The
requirements address following aspects of LFC process: LFC structure and operational rules,
quality criteria and targets, reserve dimensioning, reserve exchange, sharing and distribution
and monitoring;

(7) Close cooperation between TSOs should take place in duefeompliance with the principle of
confidentiality as established in Article 16(1) of Directive 2009/72/EC;

(8) In terms of LFC structure and operational rules, this Network.Code introduces rules regarding
FCR, FRR and RR control processes that shall sét a basis for an, efficient and effective Load-
Frequency Control in the European Union. FCR shall aim at containing the frequency drop after
an incident within a pre-defined range. FRR shall aim at restoring the frequency to its Nominal
Frequency of 50 Hz. RR replace the activated reserves to restore the available reserves in the
system or for economic optimisation;

(9) The establishment of Load-Frequency,Control Structure shall allow the efficient and effective
load-frequency control in each Synchronous Area. The frequency quality target is defined at the
level of the Synchronous Area, as the frequency,is common parameter for a whole Synchronous
Area. The Synchronous Area comprises of one or, in.case of large Synchronous Area, more LFC
Blocks. The frequentcy restoration quality.is defined at the level of the LFC Block. In order to
achieve maximum efficiency each LFC Block . comprises of one or more LFC Areas. This control
structure design allows to establish clear rules for TSO responsibilities and to create incentives
for cooperation at LFC Block or Synchronous Area level. The choice of Load-Frequency Control
Structuresper.Synchronous Area should, be based.on the number of TSOs involved and on the
level‘of complexity congestion managemention the transmission system;

(10) The common frequency quality. target defined at the Synchronous Area level shall contain
Frequency. Quality Target Parametersiand Frequency Quality Evaluation Criteria. The FCP shall
be established at Synchronous Area level as a common process. A list of the total amount of
reserves needed per Synchronous Area and the share of reserves that each TSO of the
Synchronous Area'shall be able to provide should be defined on Synchronous Area level;

(11) The FRP and the RRP shall be established at LFC Block level and shall contain the amount of
reserves needed per LFC Block. The quality target values per TSO for the frequency restoration
shall be defined per LFC Block and derived from the common frequency quality target
established per Synchronous Area;

(12) The operation of load-frequency control, as a core TSO responsibility, shall be defined at the
level of the LFC Area in form of automatic and manual control;

(13) This Network Code delivers the basis to determine the amount of reserves needed per FCP, FRP
and RRP with respect to the required quality;

(14) The efficiency of load-frequency control shall be enhanced by cross-border exchange, sharing
and activation of reserves and imbalance netting. This exchange relates to the FCP, the FRP, and
the RRP as well as to the Imbalance Netting Process. The cross-border exchange shall be treated
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within a Synchronous Area or between Synchronous Areas. The Network Code shall establish
restrictions to the cross-border exchanges where needed from a technical point of view.

(15) This Network Code has been drafted in accordance with the Article 8(7) of Regulation (EC) No
714/2009 according to which the Network Codes shall be developed for cross-border network
issues and market integration issues and shall be without prejudice to the Member States’ right
to establish national Network Codes which do not affect cross-border trade.
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CHAPTER 1
GENERAL PROVISIONS

Article 1
SUBJECT MATTER AND SCOPE

1. This Network Code defines the requirements and principles for load-frequency control and
reserves applicable to all TSOs, Reserve Connecting DSOs and Providers.

2. This Network Code aims at:

a) achieving and maintaining a satisfactory level of frequency quality and efficient
utilisation of the power system and resources;

b) ensuring coherent and coordinated behaviour of the transmission networks and power
systems in real-time operation;

) determining common requirements and\principlesifor FCR, FRR and RR; determining
common requirements for cross-border exchange, sharing and activation, of reserves

3. In accordance with the Article 8(7) of Regulation (EC) N° 714/2009, this network code shall not
apply to small isolated systems and to'micro iselated systems.

4. Power systems operatingiunder synchronous mode inithe area, in.which not all the systems are
bound by the EU législation, the provisions, of this Network,Code shall apply only to the extent
they could be duly applied and\implemented within the entire Synchronous Area as long as
these power systems,are operating therein, taking into account the physical and technical
nature of frequency regulation‘implemented in the whole Synchronous Area.

Article 2
DEFINITIONS

1. For the purpose of this Network Code, the definitions contained in Article 2 of Directive
2009/72/EC and in Article’2 of Regulation (EC) N°714/2009 apply. The definitions contained in
the Article [2] of the [NC RfG], [NC CACM], [NC DCC], [NC OS] and [NC OPS] shall also apply.

2. The following definitions shall apply in addition:

1-minute Average Frequency Data means the set of data consisting of the average values of the
recorded Instantaneous Frequency Data over a period of 1 minute each;

1-minute Average Frequency Deviation Data means the set of data consisting of the average values
of the difference between the Nominal Frequency and the recorded Instantaneous Frequency Data
over a period of 1 minute each;

Activation deviation for FCR means the rated value of Frequency Deviation at which the FCR
activation starts;
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Adjacent LFC Blocks means LFC Blocks having a common electrical border;
Adjacent Monitoring Areas means Monitoring Areas having a common electrical border;

Affected TSO means the TSO for which the impact in case of a cross-border exchange and/or sharing
agreement of reserves and/or Imbalance Netting Process and/or cross-border activation processes in
terms of electricity flows within its LFC Area exceeds a certain threshold;

Anti-Windup Logic means a control algorithm which prevents the integral term of a proportional-
integral controller from accumulating the control error and overshooting;

Area Control Error (ACE) means the he sum of the instantaneous difference between the actual and
the set-point value (measured total power value and Control Program including Virtual Tie-Lines) for
the power interchange of a LFC Area or a LFC Block and the frequency bias given by the product of
the K-Factor of the LFC Area or the LFC Block and the Frequency Deviation;

Area Control Error open loop (ACEol) means the sum of ACE, Imbalance Netting Power Interchange,
internal FRR activation, internal RR activation, cross-border FRR activations and cross-border RR
activations of a LFC Area or LFC Block;

Automatic FRR means FRR that can be activated by an automatic control device;

Automatic FRR Activation Delay means the period of timebetween the set point.change and the
commencement of Automatic FRR delivery;

Automatic FRR Full Activation Time means the time period between the set point change and the
corresponding full activation of Automatic FRR;

Available Transmission Capacity (ATC) means, thetransmission capacity which can be used for
Imbalance Netting Power, Frequency Restoration Power and Replacement Power interchange
without endangering the Operational Security;

Average Frequency;Restoration Control Error Data means the Set of data consisting of the average
value of the recorded instantaneous Frequency Restoration Control Error of a LFC Area or a LFC Block
withinf@ given measurement,period time;

Control Program means the ‘set-point value (schedule) for the netted power interchange of a LFC
Area over Tie-Lines;

Criteria Application Process means the process of calculation of the target parameters for the
Synchronous Area, the LFC Block and the LFC Area based on the data obtained in the Data Collection
and Delivery Process;

Cross-Border FRR Activation Process means a process agreed between the TSOs participating in the
process that allows for activation of FRR connected in a different LFC Area by correcting the input of
the involved FRPs accordingly;

Cross-Border RR Activation Process means a process agreed between the TSOs participating in the
process that allows for activation of RR connected in a different LFC Area by correcting the input of
the involved RRP accordingly;

Data Collection and Delivery Process means the Process of collection of the set of data necessary in
order to perform the Frequency Quality Evaluation Criteria;
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Deterministic Frequency Deviation (DFD) means a frequency deviation that belongs to a regularly
repeating pattern within normal system operation.

Dimensioning Incident means the highest expected instantaneously occurring imbalance within a
LFC Block in both positive and negative direction;

Electrical Time Deviation means the time discrepancy between synchronous time and Universal Time
Coordinated (UTC);

Elevated Synchronous Area State means the Synchronous Area alert state; active if High
Synchronous Area State is not active and the 1 Minute Moving Average of the Frequency Deviation is
outside 75 % of the Maximum Steady State Frequency Deviation for at least the Time to Restore
Frequency;

Exchange of Reserves means a concept for reserves connected in one LFC Area, LFC Block, or
Synchronous Area but exclusively taken into account in thé Dimensioning Process by to a single TSO
responsible for another LFC Area, LFC Block or Synchronous Area;

FCR Full Activation Frequency Deviation means the rated value of Frequency Deviation at which the
FCR in a Synchronous Area is fully activated;

FCR Full Activation Time means the time period between the.occurrence of the Reference Incident
and the corresponding full activation of.the FCR;

FCR Obligation means the part of all ofthe FCRithat falls under the responsibility of a TSO;

Frequency Containment Process (FCP) means a process that aims,at stabilizing the frequency by
compensating imbalancesby means of appropriate reserves;

Frequency Containment Reserves (FCR) means the Operational reserves activated to contain System
Frequency after the occurrence of an imbalance;

Frequency Deviation means the difference between the actual System Frequency and the Nominal
Frequeney of the Synchronous Area which can benegative or positive;

Frequency Quality Defining Parameters:means the main System Frequency variables that define the
principles of Frequency Quality. These parameters reflect the system behaviour in normal operation
by design;

Frequency Quality Evaluation Criteria means the criteria set determined in order to evaluate the
Frequency Quality with reference to the Frequency Quality Target Parameters;

Frequency Quality Evaluation Data means the set of data used to evaluate the Frequency Quality
Evaluation Criteria;

Frequency Quality Target Parameter means the main System Frequency target variables on basis of
which the behaviour of the FRR and RR of the LFC Block is evaluated in Normal State;

Frequency Range within Time to Recover Frequency means the System Frequency range to which
the System Frequency is expected to return after the occurrence of an imbalance equal to or less
than the Reference Incident within the Time To Recover Frequency

Frequency Range within Time to Restore Frequency means the System Frequency range to which
the System Frequency is expected to return after the occurrence of an imbalance equal to or less
than the Reference Incident within the Time To Restore Frequency;
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Frequency Restoration Control Error means the control error for the FRP which is equal to the ACE
of a LFC Area or is equal to the Frequency Deviation where the LFC Area geographically corresponds
to the Synchronous Area

Frequency Restoration Controller means an automatic control device that aims at reducing the
Frequency Restoration Control Error to zero;

Frequency Restoration Control Error Target Parameters means the main LFC Block variables on basis
of which the state and dimensioning criteria for FRR and RR of the LFC Block are determined and
evaluated. These parameters reflect the LFC Block behaviour in normal operation.

Frequency Restoration Power Interchange means the Power which is interchanged between one or
more LFC Areas within the Cross-Border FRR Activation Process;

Frequency Restoration Process (FRP) means a process that aims at restoring frequency to the
Nominal Frequency and for Synchronous Area consisting .of more.than one LFC Area power balance
to the scheduled value;

Frequency Restoration Reserves (FRR) means the‘Operational Reserves activated to restore System
Frequency to the Nominal Frequency and for Synchronous Area consisting ofmore than one LFC Area
power balance to the scheduled value;

FRR Availability Requirements means,a set of requirements defined by the TSOs)of a LFC Block
regarding the availability of FRR;

FRR Dimensioning Rules means the specifications of.the FRR dimensioning process of a LFC Block;

FRR Prequalification Process means the process in whichithe Reserve Connecting TSO qualifies a
single generating or demand facility:or a conglomeration of these.as a FRR Providing Unit;

High Synchronous Area State means the Synchronous Area alert state; active if the 1 Minute Moving
Average of the Frequency Deviation'is above 90 % of the Maximum Steady State Frequency Deviation
for at least.one thirdof the Time to Restore Frequency;

Imbalance Netting Power Interchange means the power which is interchanged between one or
more LFC Areas within the Imbalance Netting Process;

Imbalance Netting Process means.a process agreed between TSOs of two or more LFC Areas within
one or more than.one Synchronous Areas that allows for avoidance of simultaneous FRR activation in
opposite directions by taking into account the respective Frequency Restoration Control Errors as
well as activated FRR and correcting the input of the involved FRPs accordingly;

Initial FCR Obligation means the amount of FCR allocated to a TSO on the basis of a general sharing
key;

Instantaneous Frequency Data means a set of data measurements of the overall System Frequency
for the Synchronous Area with a very small measurement period used for System Frequency quality
evaluation purposes;

Instantaneous Frequency Restoration Control Error Data means a set of data of the Frequency
Restoration Control Error for a LFC Block with a with a very small measurement period used for
System Frequency quality evaluation purposes;

K-Factor means a factor used to calculate the frequency bias component of the ACE of a LFC Area or
a LFC Block;
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Level 1 LFC Block Threshold means a threshold which is exceeded if the 1-minute average of the
Frequency Restoration Control Error is above the Level 1 Frequency Restoration Control Error Range
for at least the Time To Restore Frequency;

Level 2 LFC Block Threshold means a threshold which is exceeded if the 1-minute average of the
Frequency Restoration Control Error is above the Level 2 Frequency Restoration Control Error Range
for at least the Time To Restore Frequency;

Level 1 Frequency Restoration Control Error Range means a Frequency Restoration Control Error
Defining Parameter used for System Frequency quality evaluation purposes;

Level 2 Frequency Restoration Control Error Range means a Frequency Restoration Control Error
Defining Parameter used for System Frequency quality evaluation purposes;

LFC Block Imbalances means the sum of the Frequency Restoration Control Error, FRR Activation and
RR Activation of a LFC Block;

LFC Block Monitor means a TSO responsible for collecting the Frequency Quality Evaluation Criteria
Data and applying the Frequency Quality Evaluation Criteria for the LFC Block;

Load-Frequency Control Structure means the ‘basic structure considering all relevant aspects of
Load- Frequency Control in particular concerning respective responsibilities and obligations (Process
Responsibility Structure) as well as types and purposes of Qperational Reserves (Process Activation
Structure);

Load-Frequency Control Area (LFC Area) means,a part of a,Synchronous Area or an entire
Synchronous Area, physically demarcated by points of measurement of Tie-Lines to other LFC Areas,
operated by one or more TSOs fulfilling the obligationsof a LFC Area;

Load-Frequency Control. Block (LFC Block) means a part of ‘@ Synchronous Area or an entire
Synchronous Area, physically demarcated by points of measurement of Tie-Lines to other LFC Blocks,
consisting of one or more LFC Areas, opérated by one or more TSOs fulfilling the obligations of a LFC
Block;

Manual FRR Full Activation\Time means the time period between the set point change and the
corresponding full activation'of Manual FRR;

Maximum Electrical Time Deviation means the maximum deviation of the system time (the time
integral of the System, Frequency) from UCT, agreed by TSOs of the Synchronous Area;

Maximum Instantaneous. Frequency Deviation means the maximum expected absolute
instantaneous Frequency Deviation after the occurrence of an imbalance equal or less than the
Reference Incident, beyond which emergency measures are activated.

Maximum Steady-State Frequency Deviation means the maximum expected Frequency Deviation
after the occurrence of an imbalance equal or less than the Reference Incident at which the System
Frequency is designed to be stabilized;

Monitoring Area means a part of the Synchronous Area or the entire Synchronous Area, physically
demarcated by points of measurement of Tie-Lines to other LFC Areas, operated by one or more
TSOs fulfilling the obligations of a Monitoring Area;

Nominal Frequency means the rated value of the System Frequency in a power system;
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Normal Synchronous Area State means the Synchronous Area alert state; active if neither Elevated
Synchronous Area State nor High Synchronous Area State are active;

Notification Process means the process in which a TSO notifies an exchange and/or sharing
agreement with another TSO to the other TSOs;

Operational Reserves means the spinning and non-spinning reserves that are accessible to at least
one TSO;

Prequalification means the Process to verify the compliance of a Reserve Providing Unit of kind FCR,
FRR or RR with the requirements set by the TSO;

Process Activation Structure means the structure to categorize the processes concerning the
different types of Operational Reserves in terms of purpose and.activation;

Process Responsibility Structure means the structure to determine responsibilities and obligations
with respect to Operational Reserves based on Area Types;

Provider means an entity operating a Reserve Providing Unit or a Reserve Providing Group;

Reference Incident means the maximum instantaneously occurring power deviation between
generation and demand in a Synchronous Area in both positiveand negative direction considered in
the FCR dimensioning;

Replacement Power Interchange means the power whichis interchanged between one or more LFC
Areas within the Cross-Border RR Activation Process;

Replacement Reserves (RR):means the reserves used to restore/support the required level of FRR to
be prepared for further'system imbalances. This.category includes operating reserves with activation
time from Time to Restore Frequency up to hours;

Reserve Capacity means the amount of FCR, FRR or. RR that needs to be available to the TSO;

Reserve Connecting DSO means the DSO responsible for the Grid to which a Reserve Providing Unit
or Reserve Providing Groupis connected to providing)Reserves to a TSO.

Reserve Connecting TSO means the TSO responsible for the Monitoring Area to which a Reserve
Providing Unit is connected to;

Reserve Providing Group: A conglomeration of generating and/or demand facilities that are located
in the area of one single Reserve Connecting TSO together providing reserves of kind FCR, FRR or RR
to a TSO and which together falfil the requirements of the Reserve Connecting TSO;

Reserve Providing Unit means a single generating or demand facility providing reserves of kind FCR,
FRR or RR to a TSO and fulfilling the requirements of the Reserve Connecting TSO;

Reserve Receiving TSO means the TSO involved in an exchange or sharing agreement with a TSO
and/or Reserve Providing Unit from another LFC Area;

Reserve Replacement Process (RRP) means a process to restore activated FRR and additionally for
Cyprus, GB and Ireland to restore the activated FCR.

Reserve Sharing means a mechanism by which more than one TSO take the same reserves, being
FCR, FRR or RR, into account to fulfil their respective reserve requirements resulting from the reserve
dimensioning process.
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RR Availability Requirements means a set of requirements defined by an area regarding the
availability of RR;

Set Point Frequency means the Frequency target value for FRR. In general the sum of the Nominal
System Frequency and an offset value needed to reduce an Electrical Time Deviation;

Standard Frequency Range means a defined interval symmetrically around the Nominal Frequency
within which the System Frequency of a Synchronous Area is supposed to be operated;

Synchronous Area means an area covered by interconnected TSOs with a common System
Frequency in a steady operational state such as the Synchronous Areas Continental Europe (CE),
Cyprus (CY), Great Britain (GB), Ireland (IRE) and Northern Europe (NE) and the power systems of
Lithuania, Latvia and Estonia (Baltic) as a part of a synchronous area;

Synchronous Area Agreement means a multi-party agreemént between all TSO of a Synchronous
Area if the Synchronous Area consists of not only one TSQj;if a Synchronous Area consists only of one
TSO it means a formal declaration of the obligations defined in this NC;

Synchronous Area Monitor means a TSO responsible for collecting the Frequency Quality Evaluation
Criteria Data and applying the Frequency Quality Evaluation Criteria for the LFC Block;

System Frequency is the electric frequency of the system that.can be measured in all network areas
of the synchronous system under thesassumption of‘a coherent value for the system in the time
frame of seconds (with minor differences between different measurement locations only).

Tie-Line means a transmission line that connects different areas excluding HVDC interconnectors;

Time Control Process: Time control is a control action carried out to return the Electrical Time
Deviation between synchronous time and UTC time to zero.

Time To Restore Frequency means the maximum expected time after the occurrence of an
imbalance smaller than or'equal to/the-Reference Incident in which the System Frequency returns to
the Frequency Range,Within Time To Restore. Frequency for Synchronous Areas with only one LFC
Area orfor Synchronous Areas with.more than one LFC Area the maximum expected time after the
occurrence of an imbalance of an LFC Area within which the imbalance is compensated;

Time To Recover Frequency means the maximum expected time after the occurrence of an
imbalance smallenthan or equal to.the Reference Incident in which the System Frequency returns to
the Maximum Steady:State Frequency Deviation;

Virtual Tie-Line means an additional input of the controllers of the involved areas that has the same
effect as a measuring value of a physical Tie-Line and allows exchange of electric energy between the
respective areas
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Article 3
REGULATORY ASPECTS

1. The requirements established in this Network Code and their applications are based on the
principle of non-discrimination and transparency as well as the principle of optimisation
between the highest overall efficiency and lowest total cost for all involved parties.

2. Notwithstanding the above, the application of the principle of non-discrimination and the
principle of optimisation between the highest overall efficiency and lowest total costs while
maintaining Operational Security as the highest priority for all involved parties shall be balanced
with the aim of achieving the maximum transparency in issues of interest for the market and the
assignment to the real originator of the costs.

3.  Where reference is made to this paragraph, the TSQsshall, after consultation with its national
regulatory authority, establish the terms and conditions or actions necessary to ensure
Operational Security in accordance with the principles of transparency, proportionality and non-
discrimination. The establishment of these tefms and conditions or actions necessary to ensure
Operational Security shall be performed in compliance with and. respecting the TSO's
responsibility to ensure system security according to national legislation.

Article 4
RECOVERY OF COSTS

1. The costs related to the obligations referred\to’in this Network Code which have to be borne by
regulated Transmission System Operators shall be assessed by National Regulatory Authorities.

2. Costs assessed as reasonable and proportionate shall be recovered in a timely manner via
network tariffs orappropriate mechanismsias determined by National Regulatory Authorities.

3. If ‘requested to do ‘so by National Regulatory Authorities, regulated Transmission System
Operators shall, withinthree months,of such a request, use best endeavours to provide such
additional information as reasonably requested by National Regulatory Authorities to facilitate
the assessment,of the costs'incurred.

Article 5
CONFIDENTIALITY OBLIGATIONS

1. Each TSO, Reserve Connecting DSO or Provider shall preserve the confidentiality of the
information and data submitted to them in connection with this Network Code and shall use
them exclusively for the purpose they have been submitted in compliance with this Network
Code.

2. Notwithstanding the above, disclosure of such information and data may occur in case a TSO or
a Reserve Connecting DSO is compelled under relevant EU or national law to disclose it, under
the conditions set forth in the relevant legislation. Such disclosure shall be reported to the
owner of such information and data.
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3. In case of disclosure for other purposes than those described in Article 5(2) above, a TSO or a
Reserve Connecting DSO shall seek the consent of the owner of such information and data
based on reasoned request. This consent cannot be unreasonably withheld.

Article 6
AGREEMENT WITH TSOS NOT BOUND BY THIS NETWORK CODE

1. No later than 12 months after entering into force of this Network Code all TSOs except the TSOs
of the power systems of Lithuania, Latvia and Estonia within a Synchronous Area shall
implement a Synchronous Area Agreement to ensure, that TSOs with no legal obligation to
respect this Network Code, belonging to the Synchronous Area, also cooperate to fulfil the
requirements.

2. No later than 12 months after entering into force,of this Network Code the TSOs of the power
systems of Lithuania, Latvia and Estonia shall endeavour to implement a Synchronous Area
Agreement including the requirements of this NC.

Article 7
TSO COOPERATION

1. Where the TSOs of a Synchronous Area are requiredto adopt a decision in accordance with this
Network Code, all TSOs of a Synchronous Area shall cooperate loyally to adopt the decision.

2.  Where the TSOs of a.Synchronous Area are required to adopt a decision in accordance with this
Network Code, ENTSO-E shall facilitate the adoption of decisions.
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CHAPTER 2
FREQUENCY QUALITY

Article 8
TSO CO-OPERATION

1. AIITSOs of a Synchronous Area shall define or amend the definition of:

a) the Frequency Quality Target Parameters and the Frequency Quality Defining
Parameters in accordance with Article 9;

b) the Frequency Restoration Control Error .Target. Parameters and the Frequency
Restoration Control Error Defining Parameters for each LFC Block in accordance with
Article 10;

) the Data Collection and Delivery Process in accordance with Article 11;
d) the Criteria Application Process in accordance with Article 12;
e) the Frequency Quality Evaluation Criteria in‘accordance with Article 12;-and

f) the publication of results in.accordance with Chapter 10.

Article 9
FREQUENCY QUALITY DEFINING AND TARGET PARAMETERS

1. TSOsdof a Synchronous Areashall use the following Frequency Quality Defining Parameters:
a) Nominal Frequency
b) Standard Frequency Range;
c) Maximum, Instantaneous Frequency Deviation;
d) Maximum Steady-State Frequency Deviation;
e) Time to Restore Frequency; and
f) Time to Recover Frequency; and
g) Frequency Range within Time to Restore Frequency

2. TSOs of a Synchronous Area shall use the Frequency Quality Defining Parameters listed in (1)
whose corresponding values are in Table 1.
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Baltic cYy CE GB IRE NE
Nominal Frequency | 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz
Standard Frequency +50 mHz | +100 mHz | #50 mHz | #200 mHz | 200 mHz +100 mHz
Range
Maximum 800 mHz 1200 mHz | 800 mHz | 800 mHz | 1000 mHz 800 mHz
Instantaneous
Frequency Deviatior|
Maximum Steady- | 200 mHz 500 mHz 200 mHz 500 mHz 500 mHz 500 mHz
state  Frequency
Deviation
Time to Recover | not used not used not used 1 minute | 1 minute not used
Frequency
Frequency Range | not used not used not used | #500 mHz 500 mHz not used
Within Time To
Recover
Frequency
Time To Restore | 15 20 15 10 minutes20 minutes 15
Frequency minutes minutes minutes minutes
Frequency Range | notused 1100 mHz |\not +200 mHz FZOO mHz 1100 mHz
Within Time To applicable
Restore Frequency

Table 1 : Frequency Quality Defining Parameters of the Synchronous Areas

3. TheISOs of a Synchronous Area shall use the maximum number of minutes outside the

Standard Frequency Range peryear defined inTable 2 as Frequency Quality Target Parameter.

Baltic CE cy GB IRE NE

To be be be

filled in.

To be
filled
in.

To
filled in.

15000 To

filled in.

Maximum number of
minutes outside the
Standard Frequency Range

To be filled
in.

Table 2 : Frequency Quality Target Parameters of the Synchronous Area

4. While respecting the provisions of Article 3(3), the TSOs of a Synchronous Area shall agree on a
common proposal for setting or changing the value of each Frequency Quality Defining
Parameter and each Frequency Quality Target Parameters at least every five years taking into

account factors including, but not limited to:

size of consumption and of generation of the Synchronous Area and inertia of the
Synchronous Area;

a)

b) grid structure and/or network topology; and
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c) load and generation behaviour

d) For all Synchronous Areas except the Synchronous Areas IRE and GB: results of probabilistic
simulations considering that it is only admissible having an event probability of one in twenty
years in which there is a large-scale incident in the Synchronous Area due to lack of FCR.

Article 10
FREQUENCY RESTORATION CONTROL ERROR TARGET PARAMETERS

1. The TSOs of a Synchronous Area shall define and use thexfollowing Frequency Restoration
Control Error Defining Parameters for each LFC Block of a Synchronous Area for the next year
with the goal of respecting the provisions of 0:

a) Level 1 Frequency Restoration Control Error Range and
b) Level 2 Frequency Restoration Controel Error Range ;

The TSOs of a Synchronous Area with more than one LFC Block shall"ensure that the Level 1
Frequency Restoration Control Error Ranges and the Level 2 Frequency Restoration Control Error
Ranges of the LFC Blocks of this.Synchronous Area are proportional to the square root of the
Initial FCR Obligations of the LFC Blocks.

2. The TSOs of a Synchronous Area shall agree on setting the value of the Frequency Quality Target
Parameters for each LFC Block of the Synchronous Area at least every year.

3. The TSOs of a Synchronous Area shall use the'following Frequency Restoration Control Error
Target Parameters for.each LFC Block of a Synchronous Area:

a) maximum number. of timeTintervals outside the Level 1 Frequency Restoration Control
Error Range within a time intervallequal to the Time to Restore Frequency, per year shall
be equal to 30% of the time intervals inithe year;

b) maximum number.of time intervals outside the Level 2 Frequency Restoration Control
Error Range within a time interval equal to resolution the Time to Restore Frequency,
peryear shall be equal\to 5% or the time intervals in the year.

4. Where a Control'Block consists of more than one LFC Area, all TSOs of the LFC Block shall define
in a TSO multi-party agreement the Frequency Restoration Control Error Defining Parameters
and Frequency Restoration Control Error Target Parameters for each LFC Area complying with
Article 10(1) and Article 10(2).
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Article 11
DATA COLLECTION AND DELIVERY PROCESS

1. The Data Collection and Delivery Process shall comprise the following:

a)
b)

c)

measurements of the System Frequency;
calculation of the Frequency Quality Evaluation Data; and

delivery of the Frequency Quality Evaluation Data for the Criteria Application Process.

2. All TSOs of a Synchronous Area shall define in a Synchronous Area Agreement the list of
Frequency Quality Evaluation Data, which shall include:

a)

b)

for the Synchronous Area:
i. Instantaneous Frequency Data;
ii. 1-minute Average Frequency Data; and
iii. 1-minute Average Frequency Deviation Datas
for each LFC Block of thesSynchronous Area:
i. Instantaneous Frequency Restoration Control Error Data; and

ii. Average Frequency Restoration Contrel Error Data within a time interval equal to
the Time to Restore Frequency foreach LFC Block of the Synchronous Area.

3. All TSOs of a Synchronous Area shall define in @ Synchronous Area Agreement measurement,
calculation and information exchange parameters for the Frequency Quality Evaluation Data
including but.not limited to:

a)

b)

d)
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measurement.period;
The measurement period of the Instantaneous Frequency Data and the Instantaneous
Frequency Restoration Control Error shall be shorter than or equal to 10 seconds.

measurement accuracy;

The measurement accuracy of the Instantaneous Frequency Data shall be 1 mHz or
better and of the Instantaneous Frequency Restoration Control Error (if not measured in
Hz) shall be 1% or'better.

calculation method;

The calculation of the 1-minute average data mentioned in (2) shall be performed by
obtaining the sum of the instantaneous values of each measurement within the
corresponding minute and dividing by the number of samples used in the minute.

The calculation of the Average Frequency Restoration Control Error Data within a time
interval equal to the Time to Restore Frequency mentioned in (2) shall be performed by
obtaining the sum of the instantaneous values of each measurement within the
corresponding time interval equal to the Time to Restore Frequency and dividing by the
number of samples used in the time interval equal to the Time to Restore Frequency.

file format and means of exchange.
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Article 12
CRITERIA APPLICATION PROCESS AND FREQUENCY QUALITY EVALUATION CRITERIA

1. The Criteria Application Process shall comprise:
a) the collection of Frequency Quality Evaluation Data; and
b) the application of Frequency Quality Evaluation Criteria.
2. The Frequency Quality Evaluation Criteria shall comprise:
a) for the Synchronous Area

i. 1-minute Average Frequency Data during@ 3-month period for the Synchronous
Area;

ii. standard deviation of the 1-minute Average Frequency Data during a 3-month
period for the Synchronous Ar€a;

iii. absolute Frequency Deviation range corresponding to the 95-percentile of the 1-
minute Average Frequency Data during a 3-month period for the Synchronous
Area;

iv. total time during a 3-month period ‘in 'which the instantaneous Frequency
Deviation was greater than the, Maximum Instantaneous Frequency Deviation;
and

v. number of 1-minute Average Frequency Data values during a 3-month period
outside the Standard Frequency Range;

b) for the LFC Block:

i. “average during a 3-month period of the values corresponding to the average
within a, time interval equal‘to Time To Restore Frequency of the Frequency
Restoration Control Error of the LFC Block;

iii, standard deviation during a 3-month period of the values corresponding to the
average within a time interval equal to Time To Restore Frequency of the
Frequency Restoration Control Error of the LFC Block;

iv. absolute<Frequency Restoration Control Error range corresponding to the 95-
percentile of the values corresponding to the average within a time interval
equal to Time To Restore Frequency of the Frequency Restoration Control Error
of the LFC Block during a 3-month period;

v. number of time intervals of a period equal to Time To Restore Frequency in
which the average of the Frequency Restoration Control Error of the LFC Block is
outside the Level 1 Frequency Restoration Control Error Range during a 3-month
period;

vi. number of time intervals of a period equal to Time To Restore Frequency in
which the average of the Frequency Restoration Control Error of the LFC Block is
outside the Level 2 Frequency Restoration Control Error Range during a 3-month
period; and
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vii. number of events for which after the occurrence of a Frequency Restoration
Control Error of a LFC Block outside the Level 2 Frequency Restoration Control
Error Range the Frequency Restoration Control Error of the LFC Block is not
returned to 10% of the Level 2 Frequency Restoration Control Error Range within
the Time to Restore Frequency during a 3-month period;

3. The TSOs of a Synchronous Area shall define in a Synchronous Area Agreement a common
methodology to assess the risk and the evolution of the risk of FCR Exhaustion of the
Synchronous Area. This methodology shall be performed at least on an annual basis and shall be
based at least on historical System Frequency data. The TSOs of a Synchronous Area shall provide
the required input data for this analysis.

Article 13
SYNCHRONOUS AREA MONITOR

1. Al TSOs of a Synchronous Area shall appoint in a Synchronous Area Agreement one TSO of this
Synchronous Area or the relevant body of ENTSO-E as the Synchronous Area Monitor.

2. The Synchronous Area Monitor shall implement the Data’Collection and Delivery Process of the
Synchronous Area as defined in accordance with Article 11.

3. The Synchronous Area Monitor shall implement the Criteria, Application Process as defined in
accordance with the Article 12.

4. The Synchronous Area Monitor shall collect the Frequency Quality Evaluation Data regarding the
Synchronous Area and perform the Criteria Application Process during a 3-month period within
six months from the time stamp of the last value of the Frequency Quality Evaluation Data.

Article 14
LFC BLOCK MONITOR

1. All TSOs of a 'LFC.Block shalllappoint in a multi-party agreement a TSO of this LFC Block as LFC
Block Monitor for the LFC Block.

2. The LFC Block Monitor shall collect the Frequency Quality Evaluation Data for the LFC Block in
accordance with the Criteria Application Process defined in accordance with Article 12.

3. Each TSO of a LFC Area shall provide the LFC Block Monitor with the necessary real-time LFC Area
measurements needed for collecting Frequency Quality Evaluation Data for the LFC Block.

4. The LFC Block Monitor shall deliver the Frequency Quality Evaluation Data regarding the LFC
Block and its LFC Areas during a 3-month period to the Synchronous Area Monitor within 6
months from the time stamp of the last value of the Frequency Quality Evaluation Data.
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Article 15
MITIGATION PROCEDURES

1. If the values calculated for the measurement period of the Frequency Quality Target Parameters
or the Frequency Restoration Control Error Target Parameters are respectively outside the set
targets for the Synchronous Area or for the Control Block, all TSOs of the relevant Synchronous
Area or of the relevant Control Block shall address to ACER and / or to NRAs a proposal which
addresses the deficiency, this may include a modification to the rules including balancing markets
and / or ancillary services markets and / or the rules for the behaviour of market participants in
order to respect the established Frequency Quality Target Parameter values.

2. If the value of the Frequency Quality Target Parameter is not met for the Synchronous Area or
there is a justified expected risk that the Frequency Quality Target Parameter will not be met,
each TSO of the affected Synchronous Area shall have the right to establish actions to improve
System Frequency quality while respecting the pravisions of Article 3(3). These actions shall
include restrictions on the rate of change of activespower output or input to Generating Units,
Demand Facilities, HVDC Interconnectors connected to the TSO network.

3. If the value of any of the Frequency Restoration,Control Error Target Parameters is not met for
the LFC Block or there is a justified expected risk that any<f the Frequency Restoration Control
Error Target Parameters will not béxmet, each TSO of the affected LFC Block shall have the right
to establish actions to improve Frequency Restoration Control Error quality while respecting the
provisions of Article 3(3). These actions shallhinclude restrictions on the rate of change of active
power output or input to Generating Units, Demand Facilities and HVDC Interconnectors
connected to the TSO.
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CHAPTER 3
LOAD-FREQUENCY CONTROL STRUCTURE

Article 16
BASIC STRUCTURE

1. Al TSOs of a Synchronous Area shall define, in a Synchronous Area Agreement a Load-Frequency-
Control Structure for the Synchronous Area while respecting the provisions of Article 3(3). Each
TSO shall be responsible to implement and operate according to the Load-Frequency-Control
Structure of its Synchronous Area.

2. The Load-Frequency Control Structure of each Synchrenous Area shall include:
a) a Process Activation Structure accordingtoArticle 17; and

b) a Process Responsibility Structure according to Article 18.

Article 17
PROCESS ACTIVATION STRUCTURE

1. The Process Activation Structure shall include:
a) a FCP according to Article 19; and
b) a FRP according to Article 20.
2. The Process Activation Structure may include:
a) a RRP according to Article 21;
b) an Imbalance Netting Process according to Article 22;
c) a Cross-Border FRR Activation Process according to Article 23;
d) a Cross-Border.RRActivation Process according to Article 24; and

e) a Time Control Process.
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Article 18
PROCESS RESPONSIBILITY STRUCTURE

1. When defining the Process Responsibility Structure, all TSOs of a Synchronous Area shall take
into account at least the following criteria:

a) size and the total inertia and synthetic inertia of the Synchronous Area;
b) grid structure and/or network topology; and
c) Load, Generation and HVDC Behaviour.

In addition the TSOs of a Synchronous Area shall ensure that:

d) the Synchronous Area consists of at least oné Monitoring Area, one LFC Area and one
LFC Block

e) the community of all Monitoring Areas is congruent to the Synchronous Area
f) the community of all LFC Areas is congruent to the Synchronous Area

g) the community of all LFC Block is congruent to thé Synchronous Area

h) a Monitoring Area is part of one and only one LFCArea

i) a LFC Area is part of one and only one LFC,Block

j) a LFC Blockis part of ene and only one Synchronous Area

k) a LFC Area isicongruent to one or more Monitoring Areas

) a LFC Block is congruent torone or more LFC Area Synchronous Area is congruent to one
or more LEC Blocks

2. AINTSOs of a Monitoring Area shall continuously calculate and monitor the real-time active
power interchange of the Monitoring Area.

3. Al TSOs ofa LEC Area shall:
a) continuously monitor the Frequency Restoration Control Error of the LFC Area;
b) implement and operate a FRP for the LFC Area;

c) endeavour to fulfil the Frequency Restoration Control Error Target Parameters of the LFC
Area as defined in Article 10; and

d) have the right to implement one or several of the processes referred to in Article 16(2)
4. Al TSOs of a LFC Block shall:

a) endeavour to fulfil the Frequency Restoration Control Error Target Parameters of the LFC
Block as defined in Article 10; and

b) comply with FRR Dimensioning Rules established in Article 30 and RR Dimensioning Rules
established in Article 33.
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5. Al TSOs of a Synchronous Area shall:
a) implement and operate a FCP for the Synchronous Area;
b) comply with FCR Dimensioning Rules established in Article 27 established; and
c) endeavour to fulfil the Frequency Quality Target Parameters as established in Article 9.

All TSOs of a Synchronous Area shall have the right to define in a Synchronous Area Agreement
the maximum size of a LFC Block in terms of the sum of load and generation while respecting the
provisions of Article 3(3).

6. Each TSO shall comply with the obligations established in Article 18(3) to Article 18(5) for its
Monitoring Area, LFC Area, LFC Block and Synchronous Area.

7. All TSOs of a Monitoring Area shall agree in a TSO‘multi-party agreement on the specific
allocation of responsibilities between TSOs within the Monitoring Area for the implementation of
the obligations established in Article 18(3). All TSOs of a LFC Area, LFC Block and Synchronous
Area shall agree on similar multi-party agreement for the implementation of the obligations
established in Article 18 (4) to Article 18(5):

Article 19
FREQUENCY CONTAINMENT PROCESS (FCP)

1. The FCP shall be designed to stabilize the System Frequency. by activation of FCR.

2. The overall characteristic for FCR activationin a Synchronous Area shall reflect a monotonically
decrease of the FCR activation as a function ofthe Frequency Deviation.

Article 20
FREQUENCY RESTORATION PROCESS (FRP)

1. The FRP shall be designed to

a) regulate the Frequency Restoration Control Error to zero within the Time To Restore
Frequency; and

b) for all Synchronous Areas except Cyprus, GB and Ireland: progressively replace the activated
FCR by activation of FRR; for Cyprus, GB and Ireland refer to Article 20.1(c).

2. The Frequency Restoration Control Error shall be

a) the Area Control Error (ACE) of a LFC Area where there are more than one LFC Area in a
Synchronous Area; or

b) the Frequency Deviation where one LFC Area corresponds to the LFC Block and the
Synchronous Area.
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3. The ACE of a LFC Area shall be calculated as the sum of the product of the K-Factor of the LFC
Area with the Frequency Deviation and of the difference between:

a) the total Tie-Line and Virtual Tie-Line active power flow; and
b) the Control Program.

4. For automated FRR activation, the set-point value shall be defined by a single frequency
restoration controller operated by a TSO within its LFC Area. The frequency restoration controller
shall:

a) be an automatic control device designed to reduce the Frequency Restoration Control Error
to zero;

b) be operated in a closed-loop manner with FrequencyRestoration Control Error as input and
set-point value for FRR activation as output;

¢) have proportional-integral behaviour;
d) have an Anti-Windup Logic; and
e) be operated with a Cycle Time no longer than
i. 5 seconds for the Synchronous Area CE;
ii. 10 seconds for the Synchronous Area,NE; and
iii. atime interval to be agreed for Baltic, CY, GB;.and IRE.

5. For manual FRR activation, the definition of\theset-point value shall be left to the discretion of
the TSO for its LFC Area.

6. Without prejudice to Article 18(3) and.Article 20, when a LFC Block consists of more than one LFC
Areas all TSOs ofithe LFC Block shall"have,the right to appoint in a TSO multi-party agreement
referred to in Article 18(6) one TSO of the LFC Block to:

a) calculate and monitor the Frequency Restoration Control Error of the whole LFC Block; and

b) take the Frequency Restoration Control Error of the whole LFC Block into account for the
calculation of the set-point value for FRR activation according to Article 20(4) and Article
20(5) in addition,to the Frequency Restoration Control Error of his LFC Area.

7. Where a LFC Area consists of more than one Monitoring Areas, all TSOs of the LFC Area shall
appoint one TSO who ‘shall be responsible for the implementation and operation of the
Frequency Restoration Process according to Article 20 as part of the TSO multi-party agreement
referred to in Article 18(6).

8. Without prejudice to Article 18(3), where a LFC Area consists of more than one Monitoring
Areas, the Frequency Restoration Process of this LFC Area shall enable the control of the active
power interchange of each Monitoring Area to a value determined as secure based on a real-
time Operational Security assessment.
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Article 21
RESERVE REPLACEMENT PROCESS (RRP)

1. The RRP shall be designed to fulfil one or several of the following goals:
a) progressively restore the activated FRR;
b) support FRR activation;
c) for Cyprus, GB and Ireland to progressively restore the activated FCR and FRR.

2. The set-point value shall be defined by a TSO for its LFC Area where the RRP is implemented.

Article 22
IMBALANCE NETTING PROCESS

1. The Imbalance Netting Process shall be designed to reduce the amount of simultaneous
counteracting FRR activation of different participating and adjacent LFC Areas by Imbalance
Netting Power Interchange. In accordance with 0 each TSO shall have the right'to implement the
Imbalance Netting Process for LFC' Areas within the same LFC Block, between different LFC Blocks
or between different Synchronous Areas.

2. The Imbalance Netting Process shall not affect
a) the stability of the FCP of the Synchronous Area;
b) the stability of the FRP and the RRP of each LFC Area; and
c) Operational Security.

3. The Imbalance Netting Power Interchange between LFC Areas of the same Synchronous Area
shall be implemented by one or several of the following actions:

a) defining an active power flow over-a Virtual Tie-Line which shall be part of the Frequency
Restoration Control Erron calculation; or

b) adjusting the active power flows over HVDC interconnectors.

4. The Imbalance Netting Power Interchange between LFC Areas of different Synchronous Areas
shall be implemented by adjusting the active power flows over HVDC interconnectors.

5. The Imbalance Netting Power Interchange of a LFC Area shall not exceed the actual amount of
FRR activation which is necessary to regulate the Frequency Restoration Control Error of this LFC
Area to zero without Imbalance Netting Power Interchange.

6. The Imbalance Netting Power Interchange between LFC Areas shall not exceed the Available
Transmission Capacity.

7. All TSOs participating in the same Imbalance Netting Process shall ensure that the sum of all
Imbalance Netting Power exports of all LFC Areas is equal to the sum of all Imbalance Netting
Power imports of all LFC Areas.
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8. The Imbalance Netting Process shall include a fall-back mechanism which shall:

a) ensure that the Imbalance Netting Power Interchange of each LFC Area is zero or limited to a
value below the Available Transmission Capacity;

b) comply with the requirements established in Article 22(2).

9. Al TSOs participating in the same Imbalance Netting Process shall appoint in a TSO multi-party
agreement roles and responsibilities of the TSOs including

a) the responsibility of all participating TSOs to provide input data for Imbalance Netting Power
Interchange calculation including the Available Transmission Capacity; and

b) the appointment of one of the TSOs who shall be responsible for the calculation of the
Imbalance Netting Power Interchange including the limitation of the interchange with
respect to the Available Transmission Capacity.

Article 23
CROSS-BORDER FRR ACTIVATION PROCESS

1. The Cross-Border FRR Activation Process shall be designed to enable a TSO to perform the FRP by
Frequency Restoration Power Interchange between LFC Areas. In accordance with 0 a TSO shall
have the right to implement the Cross-Border FRR Activation,Process for LFC Areas within the
same LFC Block, between different LFC'Blocks or between different Synchronous Areas.

2. The Cross-BorderFRR Activation \Process shall not affect
a) the stability of the FCP of the Synchronous Area;
b) thestabilityof the FRP and the RRP of.each LFC Area; and
c) ¢ Operational Security.

3. The Frequency Restoration Power Interchange between LFC Areas of the same Synchronous Area
shall be implemented by one or several of the following actions:

a) defining an active power flow over a Virtual Tie-Line which shall be part of the Frequency
Restoration Control Error calculation where FRR activation is automated;

b) adjusting a Control Program or defining an active power flow over a Virtual Tie-Line between
LFC Areas where FRR activation is manual; or

c) adjusting the active power flows over HVDC interconnectors.

4. The Frequency Restoration Power Interchange between LFC Areas of different Synchronous
Areas shall be implemented by adjustment of active power flows over HVDC interconnectors.

5. The Frequency Restoration Power Interchange between LFC Areas shall not exceed the Available
Transmission Capacity
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6. Al TSOs participating in the same Cross-Border FRR Activation Process shall ensure that the sum
of all Frequency Restoration Power exports of all LFC Areas is equal to the sum of all Frequency
Restoration Power imports of all LFC Areas.

7. The Cross-Border FRR Activation Process shall include a fall-back mechanism which shall:

a) ensure that the Frequency Restoration Power Interchange of each LFC Area is zero or limited
to a value below the Available Transmission Capacity; and

b) comply with the requirements established in Article 23(2).

Article 24
CROSS-BORDER RR ACTIVATIONPROCESS

1. The Cross-Border RR Activation Process shall be'designed to enable a TSO to perform the RRP
through Replacement Power Interchange between LFC Areas. In accordance with 0 a TSO shall
have the right to implement the Cross-Border RR Activation Process for LFC Areas within the
same LFC Block, between different LFC Blocks or between different Synchronous Areas.

2. The Cross-Border RR Activation Process shall not affect
a) the stability of the FCP of the Synchronous Area;
b) the stability of the FRP and the RRP of each LFC Area; and
c) Operational Security.

3. The Replacement Power Interchange between LFC Areas of the same Synchronous Area shall be
implemented by one or several.of the following actions:

a) deéfining an active power flow over a Virtual Tie-Line which shall be part of the Frequency
Restoration Control Error calculation;

b) adjusting of a Control'Program; or
c) adjusting of.active power flows over HVDC interconnectors.

4. The Replacement Power Interchange between LFC Areas of different Synchronous Areas shall be
implemented by adjustment of active power flows over HVDC interconnectors.

5. The Replacement Power Interchange between LFC Areas shall not exceed the Available
Transmission Capacity.

6. All TSOs participating in the same Cross-Border RR Activation Process shall ensure that the sum
of all Replacement Power exports of all LFC Areas is equal to the sum of all Replacement Power
imports of all LFC Areas.

7. The Cross-Border RR Activation Process shall include a fall-back mechanism which shall:

a) ensure that the Replacement Power Interchange of each LFC Area is zero or limited to a
value below the Available Transmission Capacity;

b) comply with the requirements established in Article 24(1).
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Article 25
ADDITIONAL REQUIREMENTS RELATED TO DIFFERENT AREA RESPONSIBILITIES

1. Each TSO shall implement a Cross-Border FRR Activation Process when exercising the right
established in Article 38(1), Article 40(1), Article 46(1), Article 47 and Article 50(1). Each TSO shall
implement a Cross-Border RR Activation Process when exercising the right established in Article
41(1), Article 42(1), Article 48(1), Article 49 and Article 50(1).

2. Where a LFC Block consists of more than one LFC Area and the FRR Capacity as well as RR
Capacity is calculated based on the LFC Block Imbalances, all TSOs of the same LFC Block shall
implement an Imbalance Netting Process and interchange the maximum amount of Imbalance
Netting Power as defined in Article 22(5) with other LFC.Areas of the same LFC Block while
complying with Article 22(6).

3. Where an Imbalance Netting Process is implemented for LFC, Areas of different Synchronous
Areas, all TSOs shall interchange the maximum amount of Imbalance Netting Power as defined in
Article 22(5) with other TSOs of the same Synchronous Area participating in this Imbalance
Netting Process while complying with Articlé 22(6).

4. Where an Imbalance Netting Process is implemented for AFC Areas which are not part of the
same LFC Block, all TSOs of the LEC Blocks shall fulfil:the obligations established,in Article 18(4)
regardless of Imbalance Netting Power Interchange.

5. All TSOs of a Synchronous Area shall determine,in a Synchronous Area Agreement the roles and
the responsibilities of the TSOs implementing an Imbalance Netting Process, a Cross-Border FRR
Activation Process or'a Cross-Border RR Activation Process between LFC Areas of different LFC
Blocks or of different Synchronous Areas.

Article 26
MEASUREMENTS AND INFRASTRUCTURE

1. AIITSOs of aSynchronous Area shall define in a Synchronous Area Agreement the parameters for
measurement 'and real-time information exchange between TSOs. The parameters for
measurement andhinformation exchange shall include:

a) precision of active power flow measurements;
b) communication protocols; and
c) measurement period.
2. Each TSO of a Monitoring Area shall ensure:
a) a sufficient quality and availability of a Tie-Line and a Virtual Tie-Line measurement;
b) redundancy of measurement equipment; and
¢) redundancy of measurement signal transmission and its processing.

3. Each TSO of a LFC Area shall:
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a) ensure a sufficient quality and availability of the Frequency Restoration Control Error
calculation;

b) perform real-time quality monitoring of the Frequency Restoration Control Error calculation;
c) take action in case of Frequency Restoration Control Error miscalculation;

d) perform an ex-post quality monitoring of the Frequency Restoration Control Error calculation
by comparing Frequency Restoration Control Error to reference values at least on an annual
basis; and

4. All TSOs of a Synchronous Area shall define in a Synchronous Area Agreement further
requirements for the infrastructure necessary to perform Load-Frequency Control. The further
requirements shall include at least redundancy requirements of measurements and redundancy
requirements of control systems.
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CHAPTER 4
FREQUENCY CONTAINMENT RESERVES (FCR)

Article 27
FCR DIMENSIONING

1. All TSOs of a Synchronous Area shall determine the FCR Capacity required for the Synchronous
Area and the shares of FCR required for each TSO as the Initial FCR Obligation according to Article
27(5) and Article 27(7) while respecting the provisions of Article 3(3).

2. All TSOs of a Synchronous Area shall apply a dimensioning approach in accordance with Article
27(5) for FCR based on a risk assessment criterion taking into account the pattern of load and
generation.

3. All TSOs of a Synchronous Area shall recalculate the required FCR Capacity and the Initial FCR
Obligation for each TSO at least on an annual basis in accordance with ‘Article 27(5) and Article
27(7).

4. When in accordance with 0, all the TSOs of a Synchronous Area agree, all the TSOs of the
Synchronous Area shall have the right to recalculate the FCR Capacity and the Initial FCR
Obligation for each TSO more frequently than on an annual basis while respecting the provisions
of Article 3(3).

5. All TSOs of a Synchronous Area shall define a dimensioning approach for FCR on the basis of the
principle of covering remaining imbalances in the Synchronous Area after activation of FRR and
RR that are likely to happen according to a probability of once in 20 years while respecting the
provisions of Article 3(3). The/FCR Capacity of. a Synchronous Area shall at least cover the
Reference:ncident of the SynchronousArea.

6. ThgTSOs of a Synchronous Area shall determineithe size of the Reference Incident respecting the
following conditions:

a) For CE: the Reference Incident shall be the largest imbalance that may result from an
instantaneous change of active power of two generating units, two demand facilities or two
HVDC interconnectors connected to the same electrical node.

b) For CY, GB, IRE, and,\NE: the Reference Incident shall be the largest imbalance that may result
from an instantaneous change of active power of a single generating unit, single demand
facility, single HVDC interconnector or from a tripping of an AC-Line.

7. The shares of the FCR Capacity required for each TSO as Initial FCR Obligation shall be based on
the sum of the net generation and consumption of its area divided by the sum of net generation
and consumption of the Synchronous Area over a period of one year.

8. Each TSO of a Small Synchronous Area may apply alternative Dimensioning approaches while
respecting the provisions of Article 3(3).
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Article 28
FCR TECHNICAL MINIMUM REQUIREMENTS

1. Each Reserve Connecting TSO shall ensure that the FCR corresponds to the following properties
listed according to its Synchronous Area in table 3:

Minimum accuracy of frequency measurement Baltic not defined
CE 1 mHz
cYy 1 mHz
GB 1 mHz
IRE not defined
NE 1 mHz
Maximum insensitivity of the governor of the FCR |<Baltic 10 mHz
Providing Units
CE 10 mHz
CcY 20 mHz
GB 15 mHz
IRE not defined
NE 10 mHz
Full Activation Time of FCR Baltic 30s
CE 30s
cY 20s
GB 10s
IRE 15s
NE 30sif System
Frequency is

outside Standard
Frequency Range

FCR Full Activation Deviation. Baltic + 200 mHz
CE *+ 200 mHz
cYy 500 mHz
GB +500 mHz
IRE Dynamic FCR

500 mHzStatic
FCR 1000 mHz
NE + 500 mHz
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Table 3: FCR Properties in the different Synchronous Area

2. All TSOs of a Synchronous Area shall have the right to determine additional properties of the FCR
required to ensure operational security in the Synchronous Area by means of a set of technical
parameters while respecting the provisions of Article 3(3). These properties of FCR shall reflect
the installed capacity, structure and pattern of consumption and generation of the Synchronous
Area.

3. Al TSOs of a Synchronous Area shall review the additional properties of FCR at least on an annual
basis.

4. The Reserve Connecting TSO shall have the right to define additional requirements for FCR
Providing Groups and shall have the right to exclude FCR Providing Groups from the provision of
FCR based on technical arguments to ensure operational security. The FCR Provider shall ensure
that monitoring of the FCR activation of the generating and/or demand facilities within a Reserve
Providing Group is possible.

Each TSO shall implement a FCR Prequalification/Process to assess the fulfiiment of the technical
and availability requirements by possible FCR Proving Units and FCR\Providers. A possible FCR
Provider shall have the right to apply for a prequalification of possible FCR,Providing Units and as
FCR Provider at a relevant Reserve Connecting TSO.

The Reserve Connecting TSO shall, process this ‘application without undue delay and shall
prequalify FCR Providing Units “or FCR. Providing ‘Groups who successfully passed a FCR
Prequalification Process.

5. Each Reserve Connecting TSO, each FCR Providing Unit and each FCR Providing Group shall
comply with the required properties for FCR according to Article 28(1) and Article 28(2).

6. Each Reserve Connecting TSO has to implement a FCR Prequalification process for FCR Providing
Units and FCR Providing Groups.

7. A FCR<Providing Unit or FCR Providing Group shall activate the agreed FCR by means of a
proportional governor reacting to frequency deviations or alternatively based on a piecewise
linear power-frequency characteristic in the case of relay activated FCR corresponding to Article
28(1) andArticle 28(2).

8. Each Reserve Connecting TSO shall ensure that the activation of its FCR Providing Units is in line
with the requirements of the/Synchronous Area according to Article 28(1) and Article 28(2).

9. Each Reserve Connecting TSO shall monitor all FCR Providing Units in its Area. Each FCR Provider
shall make available to the Reserve Connecting TSO for each of its FCR Providing Units at least
the following information:

a) status signal indicating if FCR is on or off;

b) time-stamped scheduled active power output;

c) time-stamped instantaneous active power;

d) time-stamped instantaneous active power without FCR activation; and
e) droop of the governor;

On request from the Reserve Connecting TSO, a FCR Provider has to make this information
available in real time with a time resolution of at least 10 seconds.

10. Each FCR Providing Unit shall only have one Reserve Connecting TSO.
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Article 29
FCR PROVISION

1. Each TSO shall ensure the availability of at least its FCR Obligation agreed upon in accordance
with Article 27(7), Article 35, Article 44 and Article 45.

2. The TSOs of a Synchronous Area shall determine at least on an annual basis the size of the K-
Factor of the Synchronous Area taking into account factors including, but not limited to:

a) The FCR Capacity divided by the Maximum Steady-State Frequency Deviation;
b) the auto-control of generation; and
c) the self-regulation of load.

3. The shares of the K-Factor for each TSO shall bé based on its FCR Obligation according to (1) of its
area divided by the FCR Capacity.

4. Each TSO shall require from its FCR Provider the continuous@vailability of FCR\with the exception
of an unplanned outage of a Reserve Providing Unit./A FCR Provider shall comply with this
availability requirement.

A FCR Provider shall inform its Reserve Connecting TSO immediately about an unavailability of a
FCR Providing Unit or all or a part of a FCR Providing Group.

5. Each TSO shall ensure, or shall agree with'its FCRProviders that they ensure that:

a) The loss of a FCR Providing Unit does not'endanger the System Security by:
i. limiting the share of the FCR provided per Reserve Providing Unit to 3 % and per
€lectrical.node to 6 % of the FCR Capacity per Synchronous Area (CE and NE); or
ii. taking the loss of the largest FCR Providing Unit into account in the dimensioning process
(GB and IRE).
b) the FCR which is made unavailable due to an unplanned outage or an unavailability of an FCR
Providing Unit is replacedas soonas technically possible and
i. for'GByand IRE: according to the conditions that shall be defined by the TSOs of the
Synchronous Area
ii. for all other Synchronous Areas: at the latest 12 hours after the incident.

6. AFCR Providing Unit or FCR Providing Group:

a) with unlimited FCR providing capability shall activate its FCR as long as the Frequency
Deviation persists.

b) with limited FCR providing capability shall activate its FCR as long as the Frequency Deviation
persists unless its energy reservoir is exhausted in either direction

Such a FCR Providing Unit or FCR Providing Group shall be able to fully activate its FCR
continuously for a time period of not less than 30 minutes and for an equivalent longer time
period in case of smaller Frequency Deviations and shall specify the limitations of the energy
reservoir in the Prequalification process.
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An FCR Provider using such FCR Providing Units has to take appropriate measures to ensure
recovery of energy reservoirs in any of the two directions

i. for GB and IRE: according to the conditions that shall be defined by the TSOs of the
Synchronous Area
ii. for all other Synchronous Areas: within 2 hours,

For the case of continuing large Frequency Deviations caused by a large Frequency Restoration
Control Error in a LFC Block or in a LFC Area, the corresponding TSOs of that LFC Block or LFC
Area shall initiate counter measures as described in Article 32 and if necessary collaborate with
the other TSOs of the same Synchronous Area to implement predefined coordinated counter
measures as described in Article 32.

36|Page

ENTSO-E AISBL e+ Avenue Cortenbersh 100 + 1000 Brusselss Belgiume Tel +#32 2 741 09 50 « Fax +32 2 741 09 51




CHAPTER 5
FREQUENCY RESTORATION RESERVES (FRR)

Article 30
FRR DIMENSIONING

1. Al TSOs of a LFC Block shall define FRR Dimensioning Rules in a TSO multiparty agreement while
respecting the provisions of Article 3(3).

2. The FRR Dimensioning Rules shall comprise at least the following requirements:

a) All TSOs of a LFC Block shall determine the required FRR.Capacity of the LFC Block based on
consecutive historical records at least comprising historical LFC Block Imbalance values. The
sampling of these historical records shall be at least the Time To Restore Frequency. The
considered time period of these records shall be representative and include at least one full
year period ending not earlier than 6 months prior to the calculation;

b) All TSOs of a LFC Block shall determine the FRR Capacity of the LFC Block such that it is
sufficient to respect the current Frequency Restoration Control Error Target Parameters in
accordance with Article 10 for the considered historical period of time based at least on a
probabilistic methodology. All TSOs of a:LFC Block shall'take expected significant changes to
the distribution of LFC Block Imbalances or other relevantiinfluencing factors relative to the
considered time period.into account for this determination;

c) All TSOs of aLFC Block shall determine theatio of Automatic FRR Capacity and Manual FRR
Capacity and the Automatic FRR Full Activation Time and Manual FRR Full Activation Time
such that requirement (b) can be fulfilled.

d) AIll“TSOs of a LEC Block shall determine,the positive FRR Capacity such that it is not smaller
than the positive Dimensioning Incident of the LFC Block;

e) Al TSOs of a LFC Block shall determine the negative FRR Capacity such that it is not smaller
thanthe negative Dimensioning Incident of the LFC Block;

f) All TSOs of a LFC Block shall determine the FRR Capacity of a LFC Block and possible
geographical“ limitations’ for its distribution with respect to the Available Transmission
Capacity within the'LEC Block and to other LFC Blocks;

g) All TSOs of a LFC Block shall ensure that the positive FRR Capacity is sufficient to cover the
positive LFC Block Imbalances in at least 99% of the time based on the historical record as
defined in (a) ;

h) All TSOs of a LFC Block shall ensure that the negative FRR Capacity is sufficient to cover the
negative LFC Block Imbalances in at least 99% of the time based on the historical record as
defined in (a);

i) All TSOs of a LFC Block, while respecting the provision Error! Reference source not found.,
can enter into a sharing agreement for FRR Capacity with other LFC Blocks according to the
provision of Chapter 7.
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j)  All TSOs of a LFC Block are allowed to reduce the positive FRR Capacity of the LFC Block,
resulting from the FRR Dimensioning Process, by concluding a sharing agreement for this
positive FRR Capacity with other LFC Blocks in accordance with the provisions of Chapter 7.
The reduction of the positive FRR Capacity of a LFC Block is:

i. limited to the difference, if positive, between the size of the Dimensioning
Incident and the FRR Capacity required to cover the Positive LFC Block
imbalances in 99% of time based on historical records as defined in (a); and

ii. shall never exceed 30% of the size of the Positive Dimensioning Incident.

k) All TSOs of a LFC Block are allowed to reduce the negative FRR Capacity of the LFC Block,
resulting from the FRR Dimensioning Process, by concluding a sharing agreement for this
negative FRR Capacity with other LFC Blocks in accordance with the provisions of Chapter 7.
The reduction of the negative FRR Capacity of a LFC Block is:

i. limited to the difference, if positive, between the size of the Negative
Dimensioning Incident and the FRR Capacity required to cover the Negative LFC
Block imbalances in 99% of time based on historical'records as defined in (a); and

ii. shall never exceed 30% of the size of the Negative Dimensioning Incident.

3. All TSOs of a LFC Block shall agreesin a TSO multi-party‘agreement on the specific allocation of
responsibilities between TSOs of different LFC Areas for the implementation of the obligations
established in Article 30.

4. All TSOs of a LFC Block shall have sufficient FRR Capacity according to the FRR Dimensioning
Rules at any time. For the case of a severe risk of insufficient FRR Capacity of a LFC Block an
escalation procedure shall be agreed by all TSOs of a LFC Block together with the relevant NRAs
aiming to reduce the risk while respecting the provisions of Article 3(3).

Article 31
FRR TECHNICAL MINIMUM REQUIREMENTS

1. All TSOs of @ Synchronous ‘Area shall define FRR Technical Minimum Requirements for their
Synchronous Areanin a Synchronous Area Agreement while respecting the provisions of Article
3(3).

The FRR Technical Minimum Requirements for the Synchronous Area shall comprise at least the
following requirements:

a) A FRR Providing Unit or FRR Providing Group for Automatic FRR shall have an Automatic FRR
Activation Delay of at most 30 seconds;

b) The Automatic FRR Full Activation Time of a LFC Block and the Manual FRR Full Activation
Time of the LFC Block shall at most be the Time to Restore Frequency; and

c) A FRR Provider shall be able to supply real-time measurements to the Reserve Receiving TSO
for each FRR Providing Unit and for each generating unit or demand facility larger than 1 MW
being part of a FRR Providing Group. These real time measurements shall include the
activated FRR and the relevant reference power production or consumption.
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The TSOs of a Synchronous Area shall define common rules for the determination of Reserve
Connecting TSO in a Synchronous Area Agreement such that there is one and only one Reserve
Connecting TSO per FRR Providing Unit or FRR Providing Group.

2. All TSOs of a LFC Block shall have the right to define complementary FRR Technical Minimum
Requirements and FRR Availability Requirements for their LFC Block in a TSO multi-party
agreement while respecting the provisions of Article 3(3). These requirements shall take into
account the individual technical conditions of the LFC Block and shall not be contradictory to the
common FRR Technical Minimum Requirements developed in accordance with (1).

The FRR Technical Minimum Requirements and FRR Availability Requirements for the LFC Block
shall comprise at least the following requirements:

a) A FRR Providing Unit or FRR Providing Group for Automatic FRR shall be able to activate its
complete FRR Capacity within the Automatic FRR Full‘Activation Time of the LFC Block; and

b) A FRR Providing Unit or FRR Providing Group for Manual FRR shall be able to activate its
complete Manual FRR Capacity within the Manual FRR Full Activation Time of the LFC Block.

c) AFRR Provider shall fulfil FRR Availability Requirements of the LFC Block.

d) A FRR Providing Unit or FRR Providing Group shall fulfil the ramp rate requirements of the
LFC Block;

A Reserve Connecting TSO shall have the,right to define, complementary technical minimum
requirements for FRR Providing Units and FRR Providers such that the delivery of FRR is possible
in a safe and secure way.

The Reserve Connecting TSO shall have the right to define additional requirements for FRR
Providing Groups‘and shall have the right to exclude FRR Providing Groups from the provision of
FRR based on technicallarguments to ensure ‘operational security. The FRR Provider shall ensure
that monitoring of the FRRuactivationiof the generating and/or demand facilities within a Reserve
Providing Group isipossible.

3. Each TSO shall implement a FRR Prequalification Process to assess the fulfilment of the technical
and availability requirements by paossible FRR Proving Units and FRR Providers according to (1)
and (2). A possible FRR Provider shall'have the right to apply for a prequalification of possible FRR
Providing Unitsiand as FRR Provider at a relevant Reserve Connecting TSO.

The Reserve Connecting TSO shall process this application without undue delay and shall
prequalify FRR Providing< Units or FRR Providing Groups who successfully passed a FRR
Prequalification Process.

Each Reserve Connecting TSO shall ensure that for its FRR Providing Units and FRR Providers the
fulfilment of the FRR Technical Requirements and FRR Availability Requirements is monitored.

FRR Providing Units shall fulfil the technical minimum requirements and the FRR Availability
Requirements according to (1) and (2).

A FRR Provider shall inform its Reserve Connecting TSO immediately about a reduction of the
availability of its FRR Providing Unit or its FRR Providing Group.

A FRR Provider shall activate the FRR on its FRR Providing Unit or FRR Providing Group according
to the request by the TSO.
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Article 32
FRR OPERATION

1. Al TSOs of a Synchronous Area shall establish a real-time exchange between TSOs of the data
concerning the Frequency Restoration Control Error of the LFC Blocks.

2. The TSOs of a Synchronous Area shall determine the Synchronous Area risk level either to be:
a) High Synchronous Area State; or
b) Elevated Synchronous Area State; or
c) Normal Synchronous Area State.
3. The TSOs of a LFC Block shall determine the LFC Block Threshold level either to be:
a) Level 2 LFC Block Threshold; or
b) Level 1 LFC Block Threshold; or
c¢) Normal LFC Block Threshold.

4. All TSOs of a Synchronous Area$hall define commaon trules for the operation of the FRPs in a
Synchronous Area Agreement while respecting the provisions of Article 3(3). These common
rules shall comprise at least:

a) The Synchronous_Area. Monitor shall\inform the TSOs of the,Synchronous Area about the
current Synchrenous Area risk level

b) in case of Elevated Synchronous Area State, the TSOs of a Synchronous Area shall perform
predefined coordinated actions of LFC Blocks'to actively reduce the Frequency Deviation. For
theseractions the TSOs of @ Synchronous Area may deviate from the obligation set in Article
20(1)(a); and

c) 'in case of High Synchronous Area State, the TSOs of a Synchronous Area shall perform
predefined coordinated and individual actions of LFC Blocks to actively reduce the Frequency
Deviation:. For these actions the TSOs of a Synchronous Area may deviate from the obligation
set in Article.20(1) (a).

d) The TSOs of a LFC Block shall reduce the absolute value of Frequency Restoration Control
Error of the LFC Block‘by activation of FRR and RR.

e) The TSOs of a LFC Block shall make best endeavours to avoid times with persisting Frequency
Restoration Control Errors.

5. All TSOs of a LFC Block shall define common rules for the operation of the FRPs in a TSO
multiparty agreement respecting the common rules of the Synchronous Area while respecting
the provisions of Article 3(3).

a) The LFC Block Monitor shall inform the TSOs of the Synchronous Area about the current LFC
Block Threshold state
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b) If the LFC Block exceeds the Level 1 LFC Block Threshold the TSOs of a LFC Block shall have
the right to perform predefined additional actions to actively reduce the Frequency
Restoration Control Error.

c) If the LFC Block exceeds the Level 2 LFC Block Threshold the TSOs of a LFC Block shall perform
predefined additional actions to actively reduce the Frequency Restoration Control Error. For
these actions the TSO may require changes in active power production or consumption of
generating and demand facilities within its Area within reasonable limits

d) When the Frequency Restoration Control Error exceeds 25% of the Reference Incident of the
Synchronous Area for more than 30 consecutive minutes, the TSOs of a LFC Block shall
perform predefined measures and predefined coordinated actions involving other LFC Blocks
at least comprising emergency reserve exchanges tohactively reduce the Frequency
Restoration Control Error.

6. AllTSOs of a LFC Area shall operate its FRP according to the common rules for the operation of its
Synchronous Area as defined Article 32(4) and of its LFC Block as defined in Article 32(5).
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CHAPTER 6
REPLACEMENT RESERVES (RR)

Article 33
RR DIMENSIONING

1. Each TSO of a LFC Block with a RRP according to Article 16(2) shall define the RR Dimensioning
Rules while respecting the provisions of Article 3(3).

2. The RR Dimensioning Rules shall comprise at least the following requirements:

a) sufficient RR Capacity to restore the required amount of FRR and for CY, GB and IRE:
sufficient RR Capacity to restore the required amount of FCR and FRR;

b) sufficient RR Capacity, if taken into account(to, dimension the FRR Capacity to respect the
Frequency Restoration Error Quality Target for the considered period of time, based on
theoretical considerations;

c) respect of the Available Transmission Capacity within aLFC Block to determine RR Capacity.

3. In case a TSO has RR, the dimensioning based on the System Imbalances shall apply for the
combination of FRR and RR. However, the Dimensioning Incident shall be covered by FRR only.

4. Each TSO which has RR shall comply with the requirements established in Article 30 for the
combination of FRR and RRinstead of FRR only with the exception of Article 30.2d) and e) .

5. All TSOs of a LFC'Block with a Replacement Process shall have sufficient RR Capacity according to
the RR Dimensioning Rules at| any time. In case of insufficient RR Capacity due to market
illiquidity an escalation proceduresshall be agreed by the TSOs of each LFC Block with the
relevant NRAs while respecting the provisions of Article 3(3).

6. A TSO which has implementeda RRP according to Article 16(2) shall respect the RR Dimensioning
Rules.

All TSOs of a LFC Block shall agree in a TSO multi-party agreement on the specific allocation of
responsibilities between TSOs of different LFC Areas for the implementation of the obligations if
the process is needed by a LFC Block.

42|Page

ENTSO-E AISBL e+ Avenue Cortenbersh 100 + 1000 Brusselss Belgiume Tel +#32 2 741 09 50 « Fax +32 2 741 09 51




Article 34
RR TECHNICAL MINIMUM REQUIREMENTS

1. Each TSO of a LFC Block shall have the right to operate Replacement Reserves Capacity to ensure
that its FRR Capacity is sufficient to respect the values defined for the Frequency Restoration
Control Error Target Parameters in accordance with Article 10 based on theoretical
considerations defined in Article 31(3) while respecting the provisions of Article 3(3).

2. Each TSO of a LFC Block which has implemented a RRP according to Article 16(2) shall define in a
multi-lateral agreement RR Technical Minimum Requirements while respecting the provisions of
Article 3(3).

The RR Technical Minimum Requirements for RR Providing units and RR Providers shall comprise
at least the following requirements:

a) connection to only one Reserve Connecting TSO;
b) activation of the complete RR Amount within the RR Full Activation Time; and

c) supply of real-time measurements of activated RR and the relevant reference power
production or consumption to the Reserve Connecting TSO for each RR Providing Unit. RR
Providers and RR Providing' Units shall fulfil their respective RR Technical Minimum
Requirements of the Reserve Connecting TSO.

3. The Reserve Connecting TSO shall have the right to definesadditional requirements for RR
Providing Groups and.shall.have the right.to exclude RR Providing.Groups from the provision of
RR based on technical arguments to ensure operational security. The RR Provider shall ensure
that monitoring of the RR activation of the generating and/or demand facilities within a Reserve
Providing Group is possible.

Each ReserverConnecting TSO shall ensure that its RR Providing Units fulfil the RR technical
requirements by means of a RR Prequalification Process.

Each Reserve Connecting TSO shall ensure that for its RR Providing Units the fulfiiment of the RR
Technical Requirements is monitored.

A FRR Provider shall activate the FRR on its FRR Providing Unit or FRR Providing Group according
to the request by the TSO.

4. A RR Provider shall comply with the RR Availability Requirements defined by its Reserve
Connecting TSO in the RR Prequalification Process. A RR Provider shall inform its Reserve
Connecting TSO immediately about an unavailability of its RR Providing Unit.
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CHAPTER 7
EXCHANGE AND SHARING OF RESERVES

Section 1
EXCHANGE AND SHARING OF RESERVES WITHIN A SYNCHRONOUS AREA

Article 35
EXCHANGE OF FCR WITHIN A SYNCHRONOUS AREA

1. Each TSO shall have the right to exchange part of its initial FCR Obligation defined in accordance
with Article 27(1) with other TSOs of its Synchronous Area in accordance with the provisions of
this Article.

2. All TSOs participating to an exchange of FCR Obligation shall ensure to respect the limits and
requirements for the exchange of FCR Obligation within the Synchronous Area as defined in table
4.

Synchronous Area Exchange of FCR»|. Limits for the exchange of FCR
allowed between:

Synchronous  Area | TSOs of LFC Blocks -, the TSOs of a LFC Block shall secure, that part of its
CE Initial "FCR»Obligation, according to Article 27(1), is
providediinside the LFC Block. As a minimum 30 % of the
InitialFCR Obligationshall be kept inside the LFC Block

TSOs of the LFC | - the total FCR Obligation that the TSOs of a LFC Block
Areas »of Adjacent fulfil for TSOs of Adjacent LFC Blocks shall be limited to
LFC Blocks 30% of the sum of the Initial FCR Obligations, according

to Article 27(1), of the TSOs of the LFC Block.

- In case the 30% of the sum of the Initial FCR Obligations
of the TSOs of the LFC Areas constituting a LFC Block is
less than 100 MW, this limit is set by default to 100 MW.

TSOs of the LFC{ - The TSOs of the LFC Areas constituting a LFC Block shall

Areas of the same set internal limits in a TSO multi-party agreement while

LFC Block respecting the provisions of Article 3(3), for the
exchange of FCR between the LFC Areas of the LFC Block
as to:

o avoid internal congestions or issues in case of
network splitting; and

o avoid that the stability of the FCP or the
Operational Security is affected.

other Synchronous | TSOs - The TSOs of the Synchronous Area shall agree on the

Areas limits for the exchange of FCR within a Synchronous

Area Agreement.

Table 4: Limits and requirements for the Exchange of FCR Obligation

3. When proceeding to an exchange of FCR Obligations, the Reserve Connecting TSO and Reserve
Receiving TSO shall notify the TSOs of the Synchronous Areaof at least:

a) the maximum considered volume of the exchanged FCR Obligation;
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b) the period of time for the exchange of FCR Obligation; and

c) the results of a simulation or estimation of the impact of the planned exchange of FCR
Obligation on the cross-border flows within the Synchronous Area in case of FCR activation.

A TSO of the Synchronous Area shall qualify as an Affected TSO if the impact of the exchange of
FCR Obligation on its cross-border flows exceeds the common threshold.

An exchange of FCR Obligations shall be agreed by the Reserve Connecting TSO, the Reserve
Receiving TSO and all Affected TSOs.

4. All TSOs of a Synchronous Area shall define, in a Synchronous Area Agreement, a common
threshold for the impact of the exchange of FCR Obligation on the cross-border flows in case of
FCR activation and inform the NRA(s) while respecting the provisions of Article 3(3).

5. Each Affected TSO shall ensure that its transmission reliability margin is sufficient to enable the
planned exchange of FCR Obligations and ensures thé operational security

6. Each TSO of a LFC Area shall adjust the parameters of its Frequency Restoration Control Error
calculation to take the exchange of FCR Obligation into account.

7. The Reserve Connecting TSO shall be responsible for the exchanged FCR Obligation according to
the requirements of Article 28 and Article 29.

8. The FCR Providing Unit shall only have a.responsibility for FCR activation towards its Reserve
Connecting TSO.

Article 36
SHARING OF FCR WITHIN A SYNCHRONOUS AREA

1. A TSO shall not'share part of its Initial FCR Obligation with other TSOs in the Synchronous Area,
in ‘'order to reduce the total amount of FCR of the Synchronous Area as defined in accordance
with Article 27(1).

Article 37
GENERAL REQUIREMENTS FOR THE EXCHANGE OF FRR AND RR

1. The Reserve Connecting and Reserve Receiving TSOs, participating to an exchange of FRR/RR
shall organise the exchange in such a way that one of them is responsible for the activation and
monitoring of the exchanged FRR/RR. The Reserve Connecting TSO shall give its prior consent to
the Reserve Receiving TSO before it can be held responsible for the activation and monitoring of
the exchanged FRR/RR.

The Reserve Connecting TSO must give its prior consent in case of a direct relationship between
the Reserve Receiving TSO and the FRR /RR Provider.

2. Sufficient cross-border transmission capacity must be available for the cross-border exchange of
FRR/RR. The Reserve Connecting TSO and Reserve Receiving TSO shall agree on the identity of
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the TSO responsible to secure and ensure before real-time the availability of sufficient
transmission capacity for the exchange of FRR/RR in a TSO multi-party agreement.

3. All TSOs of a Synchronous Area shall define, in a Synchronous Area Agreement the roles and
responsibilities of the Reserve Connecting TSO, the Reserve Receiving TSO and the Affected TSO
for the exchange of FRR and/or RR. The roles and responsibilities shall cover at least:

a) Notification process;
b) Scheduling and accounting of the activated exchanged FRR/RR; and
c) Data delivery and transparency.

4. The Reserve Receiving and Reserve Connecting TSO shall consult any Affected TSO prior to the
exchange of FRR and/or RR and have its prior agreement.

The Reserve Receiving TSO shall inform any Affected 7SO of at least:
a) the total amount of the planned exchange of FRR/RR;

b) the period of time of the exchange; and

c) expected power flow due to the exchange.

5. In case of the exchange of FRR and/orRR, a FRR and/or RR Providing Unit shall only have one
responsibility for FRR/RR activation towards,one TSO at'any.time in accordance with the Article
37.

6. In case of the exchange of FRR/RR, each TSO of<a LFC:Block shall have the right to limit the
amount of its FRR/RR that can be located outside its LFC Area in a multi-party agreement with
other TSOs of the LFC\Block according to the provision of Article 3(3).

Article 38
GENERAL REQUIREMENTS FOR THE SHARING OF FRR AND RR

1. Each Reserve Receiving TSO shall remain responsible to cope with incidents and imbalances in
case the shared FRR/RR are unavailable due to:

a) transmission capacity congestions;
b) activation of the shared FRR by the Reserve Connecting TSO.

2. The Reserve Connecting TSO, participating to the sharing of FRR/RR, is responsible for the
activation and monitoring of the shared FRR/RR.

3. The Reserve Receiving TSO shall not activate the shared FRR/RR in case insufficient transmission
capacity is available. The Reserve Receiving TSO is responsible to ensure the availability of
sufficient transmission capacity required for the activation of shared FRR/RR.

4. All TSOs of a Synchronous Area shall define, in a Synchronous Area Agreement the roles and
responsibilities of the Reserve Connecting TSO, the Reserve Receiving TSO and Affected TSO for
the sharing of FRR/RR. The roles and responsibilities shall cover at least:
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d) Notification process;
e) Scheduling and accounting of the activated shared FRR/RR; and
f) Data delivery and transparency.

5. In case of the sharing of FRR/RR, an FRR/RR Providing Unit shall only have a responsibility for
FRR/RR activation towards the Reserve Connecting TSO.

6. The Reserve Receiving and Reserve Connecting TSO shall consult any Affected TSO prior to the
sharing of FRR/RR and have its prior agreement.

The Reserve Receiving TSO shall inform any Affected TSO of at least:
d) the total amount of the planned sharing of FRR/RR;
e) the period of time of the sharing; and

f) expected power flow due to the sharing.
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Article 39
EXCHANGE OF FRR WITHIN A SYNCHRONOUS AREA

1. Each TSO shall have the right to exchange part of its FRR with other TSOs of its Synchronous Area
in accordance with the provisions of this Article and Article 37.

2. All TSOs in a Synchronous Area consisting of more than one LFC Block participating to an
exchange of FRR shall ensure to respect the requirements and limits for the exchange of FRR
within a Synchronous Area as defined in table 5:

Synchronous Area Exchange of FRR | Limits for the exchange of FRR
allowed between

All Synchronous | TSOs of the LFC | - The TSOs of a LFC'Block shall ensure that at least 50% of their
Areas excluding | Areas of different total FRR, resulting frem the FRR Dimensioning Process
Baltic consisting of | LFC Blocks according to Article 30(1),,remains located within their LFC
more than one LFC Block.
Block
TSOs of the LFC | - The TSOs of the LFC Areas constituting a LFC Block shall set
Areas of the same internal limits in a TSO multi-party agreement and inform the
LFC Block NRA(s) ‘while respecting the provisions,of Article 3(3), if

required for the exchange of FRR between the LFC Areas of
the LFC Block as to:

o Avoid internal. congestions or issues in case of
network splitting;and

o Avoid that, the “stability of the FRP or the
Operational Security is affected.

Table 5: Requirements and limits for the exchange of FRR Obligations within the Synchronous Area

The limits for cross-border exchange of FRR within\a Synchronous Area shall not apply for the
exchange of FRR supplementary to the FRRuresulting from the FRR Dimensioning Process
according to Article 30(1):

Article 40
SHARING OF FRR WITHIN A SYNCHRONOUS AREA

1. Each TSO of a LFC Block'shall have the right to share part of its FRR with other LFC Blocks of its
Synchronous Area within the limits set by the FRR Dimensioning Process in Article 30(1) while
respecting the general rules of Article 38.

Article 41
EXCHANGE OF RR WITHIN A SYNCHRONOUS AREA

2. Each TSO shall have the right to exchange part of its RR with other TSOs of its Synchronous Area
in accordance with the provisions of this Article and Article 37.
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3. All TSOs in a Synchronous Area consisting of more than one LFC Block participating to an
exchange of RR shall ensure to respect the requirements and limits for the exchange of RR within
a Synchronous Area as defined in table 6:

Synchronous Area

Exchange of RR
allowed between

Limits for the exchange of RR

All Synchronous
Areas excluding
Baltic consisting of
more than one LFC
Block

TSOs of the LFC
Areas of different
LFC Blocks

- The TSOs of the LFC Areas constituting a LFC Block shall
ensure that at least 50% of their RR, resulting from the RR
Dimensioning Process according to Article 33(1), remains
located within their LFC Block.

TSOs of the LFC
Areas of the same
LFC Block

- The TSOs of the LFC Areas constituting a LFC Block shall set
internal limits in a TSO/multi-party agreement and inform the
NRA(s) while respecting the provisions of Article 3(3), if
required for thefexchange of RR between LFC Areas of the
LFC Block as to:

o AAvoid internal congestions or issues in case of
network splitting; and

o “Avoid that the stability of the RRP or the
OperationalSecurity is affected.

Table 6: Requirements and limits for the exchange of RR Obligations within the Synchronous Area

The above mentioned limits for cross-border exchange of RRishall not apply for the exchange of
RR supplementary to the RR resulting from the RR Dimensioning Process.

Article 42

SHARING,OF RR WITHIN'A SYNCHRONOUS AREA

1. Each TSO of a LFC Block shall have, the right to'share part of its RR with other LFC Blocks while
respecting the general rules.of Article 38.

2. The TSOs of a,LFC Block shall only consider a reduction of the required RR for the LFC Block,
defined by the RR.Dimensioning Process of Article 33, as a result of a RR sharing agreement after
verifying, together with the Reserve Connecting TSO(s), that the probability of the simultaneous
need for the shared RR,capacity by more than one TSO is very unlikely to happen according to

Article 3(3).
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Section 2
EXCHANGE AND SHARING OF RESERVES BETWEEN SYNCHRONOUS AREAS

Article 43
EXCHANGE AND SHARING OF RESERVES BETWEEN SYNCHRONOUS AREAS

1. Each operator of an HVDC interconnector interconnecting Synchronous Areas shall provide the
capability where the technology exists to allow the Connecting TSOs of the HVDC interconnector
to perform FCR exchange and FRR and RR sharing or exchange on HVDC interconnectors.

2. For the exchange and sharing of reserves between Synchrehous Areas, the provisions contained
in Article 35 and Article 37 to Article 42 shall apply together with the provisions of the Article 44
to Article 49.

Article 44
EXCHANGE OF FCR BETWEEN SYNCHRONOUS AREAS

1. All TSOs participating to an exchange of FCR shall organise the cross-border exchange in such a
way that the TSOs of a first Synchronous Area may receive part of the total FCR required for their
Synchronous Area as defined in accordance with the Article 27(1) within a second Synchronous
Area.

The part of the total FCR required for the first Synchronous Area which is exchanged shall be
provided within the second Synchronous Area in addition to the total FCR required for this
second Synchronous Area'in accordance with Article 27(1).

Each<operator of a HVDC interconnector shall control the Active Power Flow over the HVDC
interconnector depending on the Frequency Deviation of the first Synchronous Area in
accordance with the FCR requirements established in Article 27(1).

2. All TSOs of the Synchronous Area shall'define rules and minimum requirements for exchange of
FCR between Synchronous| Areas in a multi-party agreement. The rules and minimum
requirements shall cover at least

a) the operational impact between the Synchronous Areas; and
b) the impact on the frequency quality of the involved Synchronous Areas.

3. The Reserve Connecting TSO and the Reserve Receiving TSO shall agree in a TSO multi-party
agreement upon the exchange of FCR Obligation.

4. The Reserve Connecting TSO and the Reserve Receiving TSO shall inform all TSOs of the
Synchronous Area of at least :

a) the volume of the exchanged FCR Obligation; and

b) the period of time for the exchange of FCR Obligation.
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5. For the exchange of FCR between Synchronous Areas, the provisions contained in Article 27 shall
apply. Each TSO shall ensure or reflect in its FCR requirement elaborated in accordance with
Article 27 that the contribution from each Bipole of a HVDC interconnector and the total
contribution from a HVDC interconnector do not exceed the limits established in Article 29(5).

Article 45
SHARING OF FCR BETWEEN SYNCHRONOUS AREAS

1. A TSO shall not share part of its FCR with other TSOs of another Synchronous Area, unless the
TSO is sharing FCR between the Synchronous Area GreatBritain and the Synchronous Area
Ireland.

2. When sharing FCR in accordance with Article 45(1), all TSOs participating shall organise the cross-
border sharing in such a way that the TSOs of a first Synchronous Area has the right to share part
of the FCR Capacity as defined in accordance with the Article 27(1) with a second Synchronous
Area.

3. Each operator of a HVDC interconnector shall centrol thesActive Power. Flow over the HVDC
interconnector depending on the Frequency Deviation of the first Synchronous Area and the
Frequency Deviation of the second Synchronous Area in accordance with the FCR requirements
in Article 27 and the specifications defined by the TSOs of the first and second Synchronous
Areas in a multi-party agreement while respecting the provisions of Article 3(3).

Article 46
EXCHANGE OF FRR BETWEEN SYNCHRONOUS AREAS

1. The(TSOs of the LFC Blocks involved in the different Synchronous Areas shall have the right to
exchange FRR. For the exchange of FRR between Synchronous Areas, the provisions contained in
Article 38shall apply.

2. All TSOs participating to an ‘exchange of FRR shall organise the cross-border exchange in such a
way that the TSOof a first Synchronous Area may receive part of the FRR Capacity as defined in
accordance with Article 31 within the second Synchronous Area.

The part of the FRR Capacity which is exchanged shall be provided within an LFC Block of the
second Synchronous Area in addition to the FRR Capacity of this LFC Block of the second
Synchronous Area as defined in accordance with Error! Reference source not found..

Each operator of a HVDC interconnector shall control the Active Power Flow over the HVDC
interconnector depending on the set point of the first Synchronous Area in accordance with the
FRR requirements established in Article 31.

3. The TSOs of the LFC Block involved in the different Synchronous Areas shall agree upon the
exchange of FRR in a multi-party agreement.

4. The TSOs of the LFC Block involved in the different Synchronous Areas shall inform all TSOs of the
Synchronous Areasof at least:
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a) the volume of the exchanged FRR Obligation; and

b) the period of time for the exchange of FRR Obligation.

Article 47
SHARING OF FRR BETWEEN SYNCHRONOUS AREAS

1. Each TSO of a LFC Block shall have the right to share part of its FRR with a TSO from another
Synchronous Area in accordance with the rules established in Article 40(1) to Article 40(0).

Article 48
EXCHANGE OF RR BETWEEN SYNCHRONOUS AREAS.

1. The TSOs of LFC Blocks involved in the different Synchronous Areas shall have the right to
exchange RR. For the exchange of RR between Synchronous. Areas, the provisions contained in
Article 41 shall apply.

2. If capacity on a HVDC interconnector allows, HVDC ‘interconnector operators shall allow the
interconnected TSOs to exchange RR by changing flows onthe HVDC interconnector. The amount
of RR available shall be dependent on the interconnector flow and total capability of the
interconnector.

3. When several TSOs of a first Synchronous Area entered into an agreement with the TSOs of a
second Synchronous Area for the exchange of RR via a HVDC interconnector, the total RR which
could be exchanged shall'not be greater than the total RR provided by the HVDC interconnector.
When the total'RR is greaterithan the available capacity of the HVDC interconnector, it should be
proportionally allocated to the contracted TSOs.

Article 49
SHARING OF RR BETWEEN SYNCHRONOUS AREAS

1. Each TSO of a LFC Block shall have the right to share part of its RR with a TSO of a LFC Block from
another Synchronous Area according to the requirements of Article 42.
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Section 3
CROSS-BORDER ACTIVATION PROCESS OF FRR AND RR FOR OPTIMISATION PURPOSES

Article 50
CROSS-BORDER ACTIVATION PROCESS OF FRR AND RR FOR OPTIMIZATION PURPOSES

1. Each TSO shall have the right to make part of its FRR or RR available to other TSOs of its
Synchronous Area or from another Synchronous Area, regardless of any exchange and/or sharing
agreement for FRR / RR, in order to optimize the activation of FRR or RR balancing energy in
accordance with the provisions of the [NC Balancing].

2. All TSOs of the Synchronous Area shall set limits in.a Synchronous Area Agreement to the
amount of FRR or RR which can be made available toother TSOs in accordance with Article 50 in
order to ensure the continuous access to the required FRR or RRiresulting from their FRR or RR
Dimensioning Process while respecting the proyisions of Article 3(3).

3. The cross-border activation of FRR and RR is only allowed in case sufficient transmission capacity
is available.

4. Each TSO shall ensure that, and limit.if required, the amount of its FRR or RR"made available to
other TSOs in accordance with Article 50(1), does not jeopardise:

a) the stability of the FCP, FRP and ReplacementProcess;
b) the ability of its kFC Blockto reach its Frequency Restoration Control Error Quality Target;

c) the general rule that FRR and RR capacity should remain physically located within the LFC
Block where the nimbalances originate before optimization, reflected by the FRR
Dimensioning Rules'and.the limitsfor the sharing and exchange of FRR and RR; and

d) the Operational Security.
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CHAPTER 8
TIME CONTROL PROCESS

Article 51
TIME CONTROL PROCESS

1. The Electrical Time Control Process is used at the level of the Synchronous Area for ensuring that
the average value of the System Frequency is equal to the Nominal Frequency.

2. The Time Control Process shall be designed to:
a) define the Electrical Time Deviations values after which corrective actions start ;
b) monitor continuously the Electrical Time Deviations;
c) calculate the System Frequency offset value needed to reduce the Electrical Time Deviation;

d) inform the TSO operating a LFC Area for the:-moment when the Set Point Frequency will be
corrected with the frequency offset value.

3. All TSOs of the Synchronous Area shall modify the Set Point Frequency with the System
Frequency offset value when the Electrical Time Deviation exceeds the values indicated in the

Table 7:
Baltic CE cYy GB IRE NE
Electrical +/-20s +/-20s +/-10s Not Not +/-30s
Time applicable | applicable
Deviation

Table 7: Electrical Time Deviation Parameter

4. Al TSOs of a Synchronous Area shall appoint one TSO of this Synchronous Area for implementing
the Time Control Process.
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CHAPTER 9
CO-OPERATION WITH DSO

Article 52
RESERVE PROVIDING UNITS CONNECTED TO THE DSO GRID

1. Two months before the Prequalification of a Reserve Providing Unit or Reserve Providing Group
connected to a distribution network, the responsible Provider shall inform its Reserve Connecting
DSO of:

a) the voltage level and location of each power generating module and demand unit of the
Reserve Providing Group;

b) the provided reserve type, being FCR, FRR or.RR;

c) the maximum Reserve Capacity provided by each power generating module and demand unit
of the Reserve Providing Group; and

d) the maximum change of rate of active power for each’generating moduleand. demand unit.

2. Within one month from the delivery of the.information referred to in Article 52(1), each Reserve
Connecting DSO shall have the right, on the basis of a security analysis, to object to the use by
the TSO of such reserve or set limits to the volume delivered of such reserve to the TSO while
respecting the provision of Article 3(3).

3. Each Reserve Connecting DSO shall have the right to request from a Provider the provision of the
information referred to.in Article 52(1) during the time the Reserve Providing Unit or Reserve
Providing Group is in operation
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CHAPTER 10
TRANSPARENCY OF INFORMATION

Article 53
GENERAL REQUIREMENTS

1. All TSOs shall ensure that information is published at a time and in a format which does not
create an actual or potential competitive advantage or disadvantage to any individual party or
category of party.

2. All TSOs shall have the right to define parameters and implement processes and methodologies
without complying with publication timeframes defined in Article 54, Article 55, Article 56, Article
57 and Article 58 if required for the maintenance of Operational Security.

3. Al TSO shall endeavour the availability and the correctness of the information.

4. The publication of the information required in Article 54, Article 55, Article 56, Article 57, Article
58 and Article 59 shall at least be published in English language.

Article 54
INFORMATION ON FREQUENCY QUALITY

1. Al TSOs of each Synchronous Area shall publish on a common public website
a) the Frequency Quality Defining Parameters;
b) the Frequency Quality Target Parameters;
c) the Frequency Restoration Control Error Defining Parameters; and
d) the Frequency Restoration Control Error Target Parameters

for each Synchronous Area not later than one month before the effective date of the definition
of a parameter according to‘Article 8.

2. All TSOs of each Synchronous Area shall publish on a common public website the results of the
Criteria Application Process comprising at least

a) the values of the Frequency Quality Evaluation Criteria;
b) the measurement period;

c) the precision of the recorded measurements; and

d) the calculation method

for each Synchronous Area not later than six months after the last time stamp of the
measurement period and at least four times a year.
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Article 55
INFORMATION ON LOAD-FREQUENCY-CONTROL STRUCTURE

1. Al TSOs of each Synchronous Area shall publish on a common public website the content of the
Synchronous Area A referred to in Article 16 and related to

a) the Process Activation Structure; and
b) the Process Responsibility Structure

for each Synchronous Area not later than one month before the entry into force of the
Synchronous Area Agreement.

2. The publication according to Article 55(1) shall at least include the information on
a) the defined Monitoring Areas, LFC Areas and LFC Blocks and'its TSOs; and
b) the defined processes listed in Article 16(1) and Article 16(2).

3. Al TSOs implementing an Imbalance Netting Process shall announce the implementation on their
public websites not later than one month before the beginning of the operation.

Article 56
INFORMATION ON FCR

1. Al TSOs of each Synchronous Area except the Synchronous Area IRE shall publish on a common
public website

a) the'dimensioning approach for FCR;
b) © the total amountof FECR foreach Synchronous Area; and
c) theshares of FCR required for each TSO as the Initial FCR Obligation

for each Synchrenous Area not later than one month before the effective date of the decision
referred to in Article 27.

2. All TSOs of each Synchronous Area shall publish on a common public website the FCR Properties
defined for each Synchronous Area according to Article 28 not later than one month before the
effective date of the decision.

Article 57
INFORMATION ON FRR

1. Al TSOs of each Synchronous Area shall publish on a common public website the FRR Technical
Requirements for each Synchronous Area not later than one month before the effective date of
the decision referred to in Article 31(1).

57|Page

ENTSO-E AISBL e+ Avenue Cortenbersh 100 + 1000 Brusselss Belgiume Tel +#32 2 741 09 50 « Fax +32 2 741 09 51




2. All TSOs of each LFC Block shall publish on a common public website the complementary FRR
Technical Requirements and FRR Availability Requirements for the LFC Block not later than one
month before the entry into force of the TSO multi-party agreement referred to in Article 31(2).

3. All TSOs of each LFC Block shall publish on a common public website the FRR Dimensioning Rules
defined for the LFC Block not later than one month before the entry into force of the TSO multi-
party agreement referred to in Article 30(1).

4. All TSOs of each Synchronous Area shall ensure the publication of an outlook of the FRR
capacities of each LFC Block for the next year not later than the 30th of November of the current
year on a common public website. All TSOs of each Synchronous Area shall ensure the
publication of the actual FRR capacities of each LFC Block of the past quarter not later than the
30 days after the end of the quarter on a common public website.

Article 58
INFORMATION ON RR

1. All TSOs of each LFC Block which operates a Reserve Replacement Process, shall publish on a
common public website the RR Technical Requirements and RR Availability Requirements for the
LFC Block not later than one month before the effective date of the entry into force of the TSO
multi-party agreement referred to in Article,34(2).

2. All TSOs of each LFC Block shall publish en a common public website the RR Dimensioning Rules
defined for the LFC Block not later than'one month before the entry into force of the TSO multi-
party agreement referred to'in Article 33(1).

3. AIITSOs of each Synchronous Area shall ensure the publication of an outlook of the RR capacities
of each LFC Block for the next year-not later than the 30th of November of the current year on a
common publicwebsite. All TSOs of each,Synchronous Area shall ensure the publication of the
actual RR capacities of each LFC:Block of the past quarter not later than the 30 days after the end
of the quarter on a common public.website.

Article 59
INFORMATION ON SHARING AND EXCHANGE

1. All TSOs of each Synchronous Area shall publish on a common public website the annual
compilation of the sharing agreements for each LFC Block as part of the publications required by
Article 57(2) and Article 58(3). The publication shall include the information about

a) and the identity of the LFC Blocks between which a sharing agreement exists;
b) the realized reduction of FRR and RR due to the sharing agreement.

2. All TSOs of each Synchronous Area shall publish on a common public website the amount of FCR
shared between Synchronous Areas as part of the publication required by Article 56(1). The
publication shall include the information about
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a) the amount of shared/exchanged FCR Capacity between TSOs which entered sharing
agreements; and

b) which TSOs reduced FCR Capacity and which TSOs provided FCR Capacity.

3. Al TSOs of each LFC Area or LFC Block shall publish the information on FCR, FRR and RR exchange
in accordance to the national regulations.

CHAPTER 11
FINAL PROVISIONS

Article 60
AMENDMENT OF CONTRACTS AND-GENERAL TERMS AND CONDITIONS

Within three years after the entry into force of this Network Code, each relevant TSO, Reserve
Connecting DSO and each Provider shall amend all relevant clauses in contracts'and / or relevant
clauses in general terms and conditions relating to the pracesses of load-frequency control and the
provision of reserves, regardless of whether therelevant contracts or general terms and conditions
contain an amendment process, in order \to achieve compliance with the requirements of this
Network Code.

Article 61
ENTRY INTO FORCE

This Network Code shall enteriinto force'on the twentieth day following that of its publication in the
Official Journalof the European Union.

It shall apply as fromithe day of expiration of a two years period following its publication.
This Network Code shall be binding in its entirety and directly applicable in all Member States.

The implementation of the requirements defined in this NC and the agreement of the necessary
Synchronous Area Agreements and TSO multi-party agreements shall be finalised 12 months after
the NC is set into force.
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