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This document describes for Norway a common methodology develeped-by-al-Transmission
Systern-Operators-thereafterreferredto-as—TSOsroffor the Nordic Capacity-Calewlation-Regien-(hereafter
referred-to-as“CCR-capacity calculation region (‘Nordic CCR’) as defined in accordance with
Article 15 of Commission Regulation (EU) 2015/1222 of 24 July 2015 establishing a
guideline on cCapacity aAllocation and cC€ongestion mManagement (hereafterreferred-to-asthe
“(‘CACM Regulation)Requlation’) regarding a capacity calculation methodology fer-Capacity
Caleulation—(hereafter referred to—as—CCM)('CCM’) in accordance with Article 10 of the
Commission Regulation 2016/1719 (hereafter—referred—to—as—the—0f 26 September 2016
establishing a guideline on forward capacity allocation (‘FCA Regulation)-Regulation’).

This CCM takes into account the general principles, goals and other methodologies set_ out
in the FCA Regulation, CACM Regulation, Commission Regulation (EU) 2017/1485 of 2
August 2017 establishing a guideline on electricity transmission system operation (hereafter
referred-to-as"SO-Regulation");('SO Regulation’) and Regulation (EC) No 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 hereafierreferred-—to-as—Regulation(EC)Ne
744120092 (‘Electricity Regulation’).

The goal of the FCA Regulation is the coordination and harmonisation of cross-zonal
capacity calculation and capacity allocation in the forward markets—ane—it. It sets out
requirements for the TSOstransmission system operators (‘TSOs’) to cooperate enat the level
of capacity calculation regions ¢hereinafterreferred-to-as—CCRs”;(‘CCRS’) on a pan-European
level and across bidding zone borders. The FCA Regulation also sets out rules for
establishing eapacity—caleulation—methodelogiesCCMs based either on the coordinated net
transmission capacity approach ¢hereafterreferred-to-as—(‘(CNTC appreachapproach’) or on the
flow-based approach thereafterreferredto-as(‘FB approach™).approach’).

This CCM is the implementation of the rules set out in the FCA regulationRegulation with the
aim of providing the concrete methodology for calculating eapacitycross-zonal capacities up
to a year ahead,-se-called_of delivery, i.e. long--term capacity calculation {(‘'LT c€CC’). The
objective of providing—Tcapacitycalculating long-term cross-zonal capacities is two-fold.
Firstly, market participants in the pewerelectricity market aim at forecasting future DA-pricing-of
the day ahead (‘DA’) prices in the different bidding zones, actingand these forecasts serve
as an input to the strategies for operation and investment decisions. The goal of LT CC is to
provide the market participants with the information of expected eapacity-between-bidding
zonesCross-zonal capacities, as this information has an impact on demand and supply of
electricity and hence the DA pricingprices. Secondly, the calculation of LTcapacity-will-act-as
input-te-theissuing-of-LT-long-term cross-zonal capacities allows to allocate these capacities as
long-term transmission rights on bidding zone borders where LT-transmissiensrequlatory
authorities have decided that these rights are implemented-{currently-only- DK1-DK2)Thusthe

calculation—of LT capacity—willalso—needed to provide ecapacityfor—hedging—purpeses.sufficient
opportunities to hedge against the prices within and between bidding zones in accordance

with the FCA Regulation.

This CCM takes into account the Cemmen Grid Model-(hereafterreferredto-as“CGMcommon grid

model (‘CGM") methodology and assumesrequires that the CGM-developed—accordingly; is
available for each scenario and each long-term capacity calculation time frame in order to
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execute long-term capacity calculation-fer. Thus, the long-term capacity calculation time

frame—Thus-thefrequency—offrames, the reassessment-of long—term-capacity-depends—ennumber of

scenarios for each time frame and the availability-of the- CGM-for-the-long-term-timeframe-CGMs
established pursuant to the CGM methodology need to be fully aligned. Eight scenarios

shallare to be created within the CGM for the year-ahead capacity calculation, and two
scenarios for the month-ahead capacity calculation.

This CCM follows the definitions of the A i
CapacityFB approach according to Article 2(8)~and—2(9) mof the CACM Regulatlon

This CCM also takes into account alse-specific situations in the Nordic power system such
as dynamic and voltage stability.

This CCM takes into account that not all bidding zone borders in the Nordic CCR Nerdie
applywill_allocate long-term transmission rights—implying-that-a. A separate legal document
covering the methodology for splitting of long-term cross zonal capacity, in a coordinated
manner between dlfferent Iong-term tlme frames shaH—beeleveteped—bythea#eeted%@s—‘Fhe%gal

been—mtredu—eed—ls to be developed by the concerned TSOs that aIIocate Ionq—term
transmission rights.

Article 4(8) of the FCA Regulation requires that the expected impact of the CCM on the
objectives of the FCA Regulation is described. The impact is presented belew-{in points (10)
to (45)-of this\Whereas-Section):17) below.

(10)

1)

The CCM serves the objective of optimising the calculation and allocation of long-term cross-
zonal capacity in accordance with Article 3(b) of the FCA Regulation since the CCM is
usingapplying the SNTCflow-based approach to previdecalculate cross-zonal capacities;-that
are—caleulated in a mere-coordinated manner—te-marketparticipants.. This approach by default
optimises the use of transmission infrastructure as it maximises the economic surplus when
allocating cross-zonal capacities. Moreover, optimisation of capacity calculation is secured
based—en-also achieved with the coordination between the TSOs of the Nordic FSOs,-hereby
applying-aCGM-and-a-Coordinated-Capacity-Galeulator. CCR (‘Nordic TSOs’) and applying a common

grid model and common capacity calculation by the coordinated capacity calculator.

The CCM serves the objective of transparency and rellablllty of |nformat|on (Artlcle 3(f) of
the FCA Regulation) as th v P M M
trme—tramMreu@GM—enables%@s—te-prewée Qrowde market part|C|pants wrth the—samerellable
information on long-term cross-zonal capacities for forecasting the day-ahead prices and for
long-term capacity allocation and ferferecasting-and-cross-zonal risk hedging purposes-ina
transparent-way. To facilitate transparency, the TSOs should publish data to the market on a
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regular basis to help market participants te-evaluate the capacity calculation process and
long-term cross-zonal capacity forecasts. The TSOs should engage stakeholders in

dlalogue to speC|fy necessary and useful data to thls effect Ihe—pubheaﬂen—Fequ%meMs—are

The CCM does not hinder an efficient long-term operation in ccRthe Nordic_CCR and
adjacent CCRs, and the development of the transmission system in the European
UnienEconomic Area (‘EEA’) (Article 3(g) of the FCA Regulation). The CCM, by taking the
most important gridnetwork constraints into consideration, will support efficient pricing in the
forward markets and forecasts of long-term cross-zonal eapacitycapacities, providing the right
signals from a long-term perspective.

The CCM contributes to the objective of respecting the need for a fair and orderly forward
capacity-allocation-and-price formation in the long-term time frames (Article 3(e) of the FCA
Regulation) by making available in due time the cross-zonal capacity-to-bereleasedcapacities
available in the long-term time frame and forward markets, where appropriate.

The CCM contributes to non-discriminatory access to long-term cross-zonal capacity (Article
3(c) of the FCA Regulation). Application-ef-nen-costhyRAsTaking into account the remedial
actions in capacity calculation contributes to_the maximisation of long-term cross-zonal
capacity provided for forward capacity allocation as long-term transmission rights and_the
maximisation of cross-zonal capacity forecasts for borders not allocating long-term
transmission rights.

(15)

The CCM contributes to effective long-term cross-zonal trade with long-term cross-zonal

(16)

hedging opportunities for market participants (Article 3(a) of the FCA Requlation) by
providing market participants the opportunities to acquire long-term transmission rights
where such rights are needed as decided by the competent regulatory authorities. It also
provides market participants the information on forecasted cross-zonal capacities, which can
be used for pricing the long-term hedging products.

The CCM does not discriminate any TSO and market participants as it provides equal rights

and obligations to all Nordic TSOs and equal rights to all market participants. The CCM is
deemed to ensure fair and non-discriminatory treatment. This CCM is therefore compliant
with the objective referred to in Article 3(d) of the FCA Regulation.

{45)(17) In conclusion, the CCM contributes to the general objectives of the FCA Regulation to the
benefit of market participants and electricity end consumers.

(18)

In_accordance with Article 10(5) of the FCA Regqulation, the CCM applies the flow-based

approach to capacity calculation. In CCRs characterised by meshed networks and physically
interdependent bidding zone borders, the flow-based approach by default leads to an
increase in_economic efficiency with the same level of system security. This is because,
when a network element, which is considered in capacity calculation as critical network
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element is significantly impacted by cross-zonal exchanges on two or more bidding zone
borders (which makes those borders interdependent), then it is by default more efficient that
requests for cross-zonal exchanges on these interdependent borders equally compete for
the capacity of such critical network element. This competition between borders is the
intrinsic advantage of the flow-based approach compared to the CNTC approach. In the
latter approach, the capacity of such critical network elements needs to be first split into
portions reserved for each of the interdependent borders and then converted into net
transmission capacity (‘NTC’) values for each border. These NTCs are then allocated
independently on each interdependent border, which essentially limits the competition
between interdependent borders for the capacity of such critical network elements. Lack of
competition between borders for the capacity of network elements, which these borders are
significantly impacting inevitably, leads to loss of economic efficiency in allocating the
capacity of such network elements.

(19) This methodology provides a transition period for the allocation of long-term cross-zonal
capacities based on flow-based parameters. Until the single allocation platform (‘SAP’) is
not able to allocate cross-zonal capacities using the flow-based parameters, the Nordic
TSOs may convert the flow-based parameters resulting from the application of the flow-
based approach into available transfer capacities ((ATC’) for each bidding zone border to be
used for long-term capacity allocation by the SAP. This transition period also provides
sufficient time to Nordic TSOs to meet other requirements for introducing the flow-based
approach pursuant to Article 10(5) of the FCA Regulation. This includes ensuring
transparency and accuracy of the flow-based results before implementation and providing
market participants with six months to adapt their processes.

TITLE 41

General provisions
Article 1  Articlel
Subject matter and scope

1. FheThis CCM is the eemmen-methodology of TSOs in €cRthe Nordic CCR (‘Nordic TSOs’) in
accordance with Article 10(1) of the FCA Regulation.

2. This CCM applies solely to the Nordic CCR Nerdic-as defineddetermined in accordance with
Article 15 of the CACM Regulation.

3. This CCM covers the capacity calculation methodologies for the long-term time frame, where
cross-zonal capacitycapacities shall be calculated for each forward capacity allocation and at
least on annual and monthly time frames.

Article 2
Article2-Definitions and interpretation

1. For the purposes of the Prepesalmethodology, the terms used shall have the meaning given to
them in Artlcle 2 of the Electrluty Regulaﬂon-(EG)—?—M/—ZQ@Q Artlcle 2 of the Eu;epean—PaHamem

eleemeMrd-meea#mg-Regulanen-(—E@)—ne—}zzsﬁzOGsFCA Regulatlo_ Artlcle 2 of the Gemnmss&en

“CACM RegulatlonAn Artlcle 3 of Gemmssmaﬂeg&atmn%uﬁsﬂ&%&ef%%gusez@#eﬁabmmng

a as—"the SO Regulation);,
Amcle 2 of4he Commlssmn Regulatlon (EU) 2017/2195 of 23 November 2017 establishing a
8
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guideline on electricity balancing ¢hereafier—referred—to—as—“Balaneing—Regulation),—and('‘EB

Regulation’), Article 2 of Commission Regulation (EU) No 543/2013 of 14 June 2013 on
submission and publication of data in electricity markets and amending Annex | to Regulation
(EC) No 714/2009 of the European Parliament and of the Council (hereafter—referred-to—as
“(‘Transparency RegulatienyRegulation’) and Article 2 of the eapacitycaleulation-methodelogyCCM
developed in ccRthe Nordic CCR in accordance with Article 20(2) of the CACM Regulation.
In addition, the following definitions, abbreviations and notations shall apply:

1. ‘ATC means the available transmission capacity on bidding zone borders, which is the
transmission capacity that remains available after the deduction of eventual previously
allocated capacities and which respects the physical conditions of the transmission
system;

2. '‘CCC’ means the coordinated capacity calculator, as defined in Article 2(11) of the
CACM Regulation, of the Nordic CCR, unless stated otherwise;

3. ‘CCR’ means the capacity calculation region as defined in Article 2(3) of the CACM
Requlation;

4. ‘CGM means the common grid model as defined in Article 2(2) of the CACM
Regqulation and means a CGM established in accordance with the common grid model
methodology, pursuant to Article 18 of the FCA Regqulation;

5. ‘CNE’ means a critical network element;

‘combined dynamic constraint’ means a limit on the sum of power flows on a set of
network elements or partial flows on a set of network elements for the purpose of
respecting dynamic stability limits;

7.  ‘cross-zonal network element’ means a network element located on the bidding zone
border or connected in series to such network element transferring the same power
(without considering the network losses);

8. 'F,_ means the linear approximation of a flow in the reference net position on a critical
network element associated with a contingency (‘CNEC’) or allocation constraint in a
situation without any cross-zonal exchanges;

9.  ‘F,ax.means the maximum flow on a CNEC or combined dynamic constraint;

10. ‘Fr,_means the flow for increasing the RAM on a CNEC or combined dynamic
constraint due to remedial actions taken into account in capacity calculation;

11. ‘F,..; means the reference flow on a CNEC or combined dynamic constraint;

12. ‘GSK’ means the generation shift key as defined in Article 2(12) of the CACM
Regulation;

13. ‘HVDC network element’ means a high voltage direct current network element;

14. ‘IGM’ means the individual grid model as defined in Article 2(1) of the CACM
Regqulation for the long-term time frames;

15. ‘I,ax_Mmeans the maximum admissible current of a CNE or CNEC;

16. ‘Nordic CCR’ means the Nordic capacity calculation region as determined pursuant to
Article 15 of the CACM Requlation;

17. ‘internal network element’ means a network element, which is not cross-zonal;

18. ‘NP’ or ‘NP’ means a net position of a bidding zone, which is the net value of generation

and consumption in a bidding zone;
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19. ‘previously allocated cross-zonal capacities’ means the long-term capacities which
have already been allocated in previous (yearly and/or monthly) time frames;

20. ‘PTDF’ or ‘PTDF’ means a power transfer distribution factor;
21. ‘RA’ means a remedial action as defined in Article 2(13) of the CACM Regulation;

22. ‘RAM or ‘RAM’ means a remaining available margin on a CNEC or combined dynamic
constraint;

23. ‘reference net position’ or ‘reference exchange’ means a position of a bidding zone or
an exchange over HVDC interconnector assumed within the CGM;

24. ‘reliability margin’ or ‘Fg,, means the reliability margin as defined in Article 2(14) of the
CACM Requlation;

25. ‘slack node’ means the single reference node per synchronous area used for
determination of the PTDF matrix, i.e. shifting the power infeed of generators up results
in absorption of the power shift in the slack node. A slack node remains constant for
each scenario;

26. ‘zone-to-slack PTDF’ means the PTDF of a commercial exchange between a bidding
zone and the slack node;

27. ‘zone-to-zone PTDF’ means the PTDF of a commercial exchange between two bidding
Zones;

28. the notation x denotes a scalar;

29. the notation X denotes a vector;

30. the notation x denotes a matrix.

In this CCM, unless the context requires otherwise:
(&) the singular indicates the plural and vice versa;

(b) any reference to the long-term capacity calculation, long-term capacity calculation
process or the long-term CCM shall mean a common long-term capacity calculation,
common long-term capacity calculation process and common long-term CCM
respectively, which is applied by all Nordic TSOs in a common and coordinated way
on all bidding zone borders of the Nordic CCR; and

{b)(c) the table of content and the headings are inserted for convenience only and do not
affect the interpretation of this CCM:-and.

For the sake of clarity, this CCM does not affect TSOs' right to delegate their task in
accordance with the-Article 62 of the FCA Regulation. In this CCM-", the reference to a TSO"

shall referto Transmission-System Operaterortemean the TSO or a third-party, to whom the TSO

has delegated task(s) to, in accordance with the FCA Regulation, where applicable.
However, the delegating TSO shall remain responsible for ensuring compliance with the
obligations underpursuant to the FCA Regulation.
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TITLE 2
CaleulationDescription of the-inputsto-capacity calculation forthelong-term-time-frameinputs
Article 3 Article3
Methodology for determining reliability margin

1. Each Nordic TSO shall provide to the CCC for each CNEC and combined dynamic
constraint, and each long-term capacity calculation time frame the reliability margin to be
used in the long-term capacity calculation.

2. The uncertainty in long-term capacity calculation shall be taken into account by the
application of different scenarios in long-term capacity calculation pursuant to Article 17. For
this reason, the reliability margin for long-term capacity calculation shall be set to zero for
all CNECs and combined dynamic constraints and for all long-term capacity calculation time

frames.
Avrticle 4
+—Methodology for determining Fhereliability-rmargin-shall-be-set-to-zero-if-no-long-term

caleulation-on-that-border:
Article4critical network elements and contingencies relevant to capacity calculation

1. Each Nordic TSO shall define a list of CNEs, which are fully or partly located in its own
control area, and which can be, inter alia, overhead lines, underground cables and
transformers. All cross-zonal network elements shall be defined as CNEs, whereas only
those internal network elements, which are defined pursuant to paragraphs (5) to (7) shall
be defined as CNEs. Until 30 days after the approval of the proposal pursuant to paragraph
(5), all internal network elements may be defined as CNEs.

1. Each Nordic TSO shall define a list of proposed contingencies used in operational security
analysis in accordance with Article 33 of the SO Regulation, limited to their relevance for the
set of CNEs as defined in paragraph (1) and pursuant to Article 23(2) of the CACM
Regulation. The contingencies of a Nordic TSO shall be located within the observability area
(as defined in Article 3(2)(48) of the SO Regulation) of that Nordic TSO. This list shall be
updated at least on a yearly basis and in case of topology changes in the grid of the Nordic
TSO, pursuant to Article 22. A contingency can be, inter alia, an unplanned outage of:

(a) _aline, a cable, or a transformer;

(b) abusbar;

(c) agenerating unit;

(d) aload; or

(e) _a set of such network elements.

2. Each Nordic TSO shall establish a list of CNEs associated with a contingency (‘(CNECSs’) by
associating the contingencies established pursuant to paragraph (2) with the CNEs
established pursuant to paragraph (1) following the rules established in accordance with
Article 75 of the SO Regulation. Until such rules are established and enter into force, the
association of contingencies to CNEs shall be based on each TSO'’s operational experience.
An individual CNEC may also be established without a contingency.
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Each Nordic TSO shall provide to the CCC for each long-term capacity calculation time

frame and each scenario a list of CNECs established pursuant to paragraph (3).
No later than eighteen months after the implementation of the CCM for the EU Nordic TSOs,

all Nordic TSOs shall jointly develop a proposal for amendment of this methodology in
accordance with Article 4(12) of the FCA Regulation, which shall improve this methodology
by including the method for assessing the economic efficiency of including internal network
elements (combined with the relevant contingencies) in the long-term capacity calculation.
This proposal shall be submitted by the same deadline to all regulatory authorities of the
Nordic CCR (‘Nordic requlatory authorities’) for approval.

The methodology referred to in paragraph (5) shall define a process by which TSOs

continuously analyse and identify internal network elements on which congestions are most
efficiently addressed with long-term capacity calculation, taking into account other
alternative measures for managing congestions on internal network elements, such as:

(a) _application of RA;

(b) reconfiguration of bidding zones;

(c) investments in network infrastructure combined with one or the two above; or

(d) any combination of (a), (b) and (c).

The methodology referred to in paragraphs (5) and (6) shall also ensure that TSOs take into

account different timescales needed to implement alternative solutions such that including
internal network elements in capacity calculation is allowed only until the alternative
solution(s), which are identified as more efficient, can be implemented.

The Nordic TSOs shall reqularly review and update the application of the methodology for

1.

4:2.

determining CNECs as defined in Article 22.
Article4Article 5
Methodology for determining operational security limits

TheFSOsEach Nordic TSO shall provide to the CCC for each CNEC, each long-term capacity
calculation time frame and each scenario the operational security limits, which are needed
by the CCC to calculate the maximum flow on CNECs in accordance with Article 29(7)(c) of
the CACM Requlation. For each of the operational security limit defined pursuant to
paragraph (2), the concerned TSO shall specify the CNEC(s) to which these limits should
be applied and translated into maximum flow on CNECs.

Each Nordic TSO shall apply the same operational security limits as in the operational

security analysis. These limits shall be defined in accordance with Article 25 of the SO
Regulation. Each-FSOThe TSOs shall provide thethese operational security limits to the CCC
to-be-used-in the eapacity-caleulation-following format describing a specific power system physical

property:

(a) Alloperational-securitythermal limits shall be respected-both-during-expressed in maximum
admissible current (Imax) with the nermal-operationunit of Ampere;

(b) voltage limits shall be expressed in nominal voltage (per unit);

{a)(c) frequency limits shall be expressed in Hertz; and in-application-of the-N-I-eriterion:

(d)  Astiele5dynamic stability limits shall be expressed in (i) per unit for voltage stability and
(i) damping for electromechanical oscillations.
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Axticle5Artelel——The maximum admissible current representing thermal limit according
to paragraph (2)(a)

3. he FSOsshat-apphy-th
be defined as follows:

(a) _The maximum admissible current representing thermal limits shall be defined as fixed
limit for each scenario representing the ambient conditions of this scenario.

(b) When applicable, the maximum admissible current representing thermal limits shall be
defined as a temporary current limit of the CNE in accordance with Article 3325 of the
SO Regulation. Each-FSG-shat-A temporary current limit means that an overload is only
allowed for a certain finite duration. As a result, various CNECs associated with the
same CNE may have different Imax values.

(c) The maximum admissible current representing thermal limits shall represent only real
physical properties of the CNE and shall not be reduced by any security margin.

4. TSOs shall regularly review and update operational security limits in accordance with Article
22.

Article 6

Methodology for allocation constraints

1. In case operational security limits cannot be transformed efficiently into maximum flow on
specific CNECs pursuant to Article 5, the Nordic TSOs may transform them into allocation
constraints and provide these—contingenciesthem to the CCC to be used in the capaeity
calewlationlong-term capacity calculation. For this purpose, the Nordic TSOs may use the
combined dynamic constraint, which limits the sum of power flows on a set of network
elements, for the purpose of respecting the dynamic stability limits. These TSOs shall
provide to the CCC the maximum flow (F,,,,) for each defined combined dynamic constraint
and the information on which network elements are combined into such combined dynamic
constraint.

11 Article 8

2. Allocation constraints pursuant to paragraph (1) may be used during a transition period of
two years following the implementation of this methodology in accordance with Article 24(2).
During this transition period, the concerned Nordic TSOs shall calculate the value of each
combined dynamic constraint by performing a dynamic stability analysis in accordance with
Article 38 of the SO Regulation at least on an annual basis and updated on a monthly basis,
if relevant. The concerned Nordic TSOs shall publish the results and the underlying analysis.

3. Incase the concerned Nordic TSOs cannot find and implement a more efficient solution than
the applied combined dynamic constraint, they may, by eighteen months after the
implementation of the CCM for the EU Nordic TSO, together with all other Nordic TSOs,
submit to the Nordic requlatory authorities a proposal for amendment of this methodology in
accordance with Article 4(12) of FCA Requlation. Such a proposal shall include the following:

(a) the technical and legal justification for the need to continue using the combined
dynamic constraint indicating the underlying operational security limits and why they
cannot be transformed efficiently into maximum flow on specific CNECs;

(b) a detailed methodology to calculate the values of the combined dynamic constraints.

In_case such a proposal has been submitted by all Nordic TSOs, the transition period
referred to in paragraph (2) shall be extended until the decision on the proposal is taken by
the Nordic requlatory authorities.

3
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4. TSOs applying allocation constraints shall reqularly review and update the application of
allocation constraints in accordance with Article 22.

Article 7
Methodology for determining generation shift keys{GSks)

1. Each Nordic TSO shall provide to the CCC for each of the bidding zone under its
responsibility, each long-term capacity calculation time frame and each scenario, the GSK
to be used in the long-term capacity calculation.

1. GSKs shall define how a net position change in a given bidding zone shall be distributed to
each production and load unit in that bidding zone in the CGM. These GSKs shall represent
the best forecast of the relation of a change in the net position of a bidding zone to a specific
change of generation or load in the CGM for each scenario. The forecast shall take into
account the information received in accordance with Article 10 and Article 12 of the
generation and load data provision methodology developed by all TSOs in accordance with
Article 17 of the FCA Regulation.

2. _Each TSO shall apply for a given bidding zone the-same-GSK-strategy-it-has-selected-forthe-day-
ahead—timeframe—in—accordance—with—Article—7and the given scenario one of the eapacity

caleulationGSK strategies listed below.

Strategy
number

Generation Load Description/comment

Custom GSK strategy with individual set of
0 kg I GSK factors for each generator unit and
load for each market time unit for a TSO

Generators _participate relative to their
0 margin to the generation minimum (MW) for
= Pmin, } the unit

max{Pg

=
(]

Generators _participate relative to their
margin to the installed capacity (MW) for the
unit

max{Pnqx
~ P, 0}

N
(@]

Generators _participate relative to their
maximum (installed) capacity (MW)

lw
(]

Pmax

Equal GSK factors for all generators,
4 1.0 0 independently of the size of the generator
unit

Generators _participate relative to their
expected power generation (MW)

[&)]
<9
(@)

Generators and loads participate relative to
their expected power generation or loading

power (MW)

Loads participate relative to their expected
loading power (MW)

[}
<V
fas

I~
[}
s

Equal GSK factors for all loads,
independently of their expected size of

loading power

[oe}
(=}
Ay
o
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Where

k,: GSK factor [pu] for generator g

k;: GSK factor [pu] for load |

P, Active power generation [MW] for generator g contained in CGM

Ppin: Minimum active generator output [MW] for generator g

P Maximum active generator output [MW] for generator g

P;: Active power load [MW] for load | contained in CGM

Within eighteen months after the implementation of the CCM for the EU Nordic TSOs, all

24.

Nordic TSOs shall develop a proposal for amendment of this methodology developed-in-GER
Nerdic-in accordance with Article 4(12) of the FCA Regqulation, which shall further harmonise
the generation shift key methodology. This proposal shall be submitted by the same deadline
to the Nordic requlatory authorities for approval. The proposal shall at least include:

(a) the criteria_and metrics for defining the efficiency and performance of GSKs and
allowing for quantitative comparison of different GSKs; and

(b) a harmonised generation shift key methodology combined with, where necessary,
rules_and criteria for TSOs to deviate from the harmonised generation shift key

methodology.
TSOs shall regularly review and update the application of the generation shift keys in

accordance with Article 20(2)-of the CACM Regulation22.

Article-6Article 8 Article 7
Methodology for determining remedial actions {RAs}to be considered in capacity
calculation

Each TSO shall define explicit RAs to be appliedtaken into account in capacity calculation
and provide them to the CCC for each long-term capacity calculation time frame and each
scenario. The relevant RAs shall be coordinated between TSOs, clearly described, and
communicated to other TSOs-and-the CCC.

EachThe RAs referred to in paragraph (1) shall be used for increasing the long-term cross-

zonal capacities while ensuring operational security.

When defining RAs pursuant to paragraph (1), each TSO shall take into account only

24.

available non-costly RAs-is-.
In_accordance with Article 25(6) of the CACM Regulation and Articles 10(3) and 14 of the

FCA Requlatlon the RAs taken into account in the long-term capacity calculation te-allew-for

shall also be included in line-with-the-equation-in-Article-8(7)-the
capacity calculation of the day-ahead and intraday time frames to the extent that they are
still expected to be available at the time of day-ahead capacity calculation.

%MMMWW i i i } O
When TSO(s) is unable to define explicitly the RAs to be taken into account in capacity

calculation due to uncertainty of their actual availability in real-time, but is able to evaluate
the approximate adjustment of flows on CNEs or combined dynamic constraints due to RAs
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by taking into account the statistics and probability of the availability of RAs, it may provide
to the CCC the minimum Fy, that needs to be respected when calculating the Fr,_in
accordance with Article 13. When determining this minimum Fp,, TSOs may also take into
account other (costly or non-costly) remedial actions.

3:6. The TSOs shall regularly and-atleastenceayearreview and update the application of RAs taken
into account in the long-term capacity calculation in accordance with Article 27(4){c)-of the
CACM-Regulation22.

Article-7Article 9
Previously allocated cross-zonal capacities

Each Nordic TSO shall provide to the CCC for each Nordic bidding zone border and for each
long-term capacity calculation time frame the previously allocated cross-zonal capacities.

TITLE 3

Detailed-deseriptionDescription of the capacity calculation appreach-forlong-term-time
frameprocess

Article-8Article 10
Lopeleg
Mathematical-deseriptionDescription of the applied capacity calculation approach with
different capacity calculation inputs

1. The capacity calculation appreachprocess for the long-term time frame shall be-a-GNFGuse the

flow-based approach.

2. The capacity calculation process for the long-term time frame is shown in Figure 1. The
figure identifies the roles of the entities involved, and the input and output data in the capaci

calculation process.

Merging| SAP
agent

FCA and CACM HAR Art 30 FCAArt 16

Figure 1. Roles of the entities involved, and input and output data, in the capacity calculation process for the long-term

time frame. SAP_means single allocation platform and the merging agent delivers the CGM. LT means long-term and
HAR means harmonised allocation rules in accordance with Article 51 of the FCA Regulation.

* Only when the outages cover the entire time period being represented by the individual grid model (1GM’) | CGM, it
is modelled in the IGM / CGM and thus taken into account in the capacity calculation process.

4.3. _The capacity calculation process shall fellewthe process-aspresented-in-Article18.use the following
capacity calculation inputs:
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(a) GGMCGMS representlng the forecasted statestates (| e. scenarlos) of the power system
for the long-term time frame;

: i ! ;
(b) Centingenciesthe reliability margins in accordance with Article 5:-and3:;
(c) _ Operationalthe individual TSOs’ lists of CNECs in accordance with Article 4;

{e)(d) _the operational security limits in accordance with Article 4.5;

(e) the allocation constraints in accordance with Article 6;
() the GSKs in accordance with Article 7;
(q) _the remedial actions in accordance with Article 8; and

(h) the previously allocated cross-zonal capacities in accordance with Article 9.

4. The capacity calculation process shall be performed by the CCC and shall provide the
following capacity calculation results to be validated by each Nordic TSO:

(a) _Calculation of the PTDF matrix, where each factor in the matrix, PTDFjA, represents
the percentage of 1 MW injected in bidding zone A, and extracted from a defined slack
node, that will appear on the CNEC or combined dynamic constraint j in accordance
with Article 11; and

(b) _Calculation of the RAM for each CNEC and combined dynamic constraint, which shall
be the amount of transmission capacity available for capacity validation and
determined in accordance with Article 15.

5. The PTDF matrix issand RAM vector shall form flow-based parameters describing the
available transmission capacity between relevant bidding zones to be validated by capacity
validation.

Article 11
Description of the calculation of power transfer distribution factors

1. As a first step in the long-term capacity calculation process, the CCC shall merge the
individual lists of CNECs provided by all Nordic TSOs in accordance with Article 4(3) into a
single list, which shall constitute the initial list of CNECs.

2. In accordance with Article 29(3)(a) of the CACM Regqulation, the CCC shall calculate the
impact of a nearized-deseription-of-hewchange in the_bidding zones net position in-each-bidding
zone-impacts-the-flow-on the CNEs-whenpower-power flow on each CNEC of the initial list of
CNECs and on each combined dynamic constraint. This influence is extracted-in-a-designated
slack-node-{for-each-synchroneus-area)—PTDFsshall-be-called the zone-to-slack PTDF (i.e. PTDF,,;).
This calculation is performed by applying the CGM and the GSKs defined in accordance
with Article 7.

13. The zone- -to- slack PTDFs are calculated by applymgen—AG—lead—ﬂewaealysus—sefmaw%eH&the

a D a asfirst
calculatlnq the node to slack PTDFs (| e. PTDF,m) for each node deflned in the GSKs.
These node-to-slack PTDFs_are derived by varying the injection of a relevant node in the
CGM and recording the difference in power flow on every CNEC (expressed as a percentage
of the change in injection) or on combination of network elements in case of combined
dynamic constraint. These node-to-slack PTDFs are translated into zone-to-slack PTDFs_by

£
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multiplying the share of each node in the GSK with the corresponding node-to-slack PTDFs
and summing up these products per bidding zone. This calculation is mathematically
described inthis-Article-as follows:

Fhezone-to-zore PFBFPTDEF,,; = PTDF, ;5 GSK,,,

Equation 2
with
PTDF,,, matrix of zone-to-slack PTDFs (columns: bidding
zones; rows: CNECs and combined dynamic
constraints)
PTDF,,; matrix of node-to-slack PTDFs (columns: nodes;

rows: CNECs and combined dynamic constraints)

GSK,,,, GSK in a form of matrix containing the shares of each
node in the net positions of the corresponding bidding
zones (columns: bidding zones; rows: nodes; sum of
each column equal to one)

The impact of HVDC network elements on the bidding zone borders within the Nordic CCR

shall be taken into account by defining the connecting nodes of such HYDC network element
as separate virtual bidding zones. The zone-to-slack PTDFs calculated for these virtual
bidding zones are equal to node-to-slack PTDFs_for the connecting nodes of the HVYDC
network element, whereas these nodes are not included in the summing up of products for
real bidding zones as referred to in paragraph (3).

4—The zone-to-slack PTDFs as calculated above can also be expressed as zone-to-
zone PTDFs (i.e. PTDF,,,). A zone-to-slack PTDF, , represents the influence of a
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variation of a net position of bidding zone A on a CNEC [ and assumes a
commercial exchange between a bidding zone and a slack node. A zone-to-zone
PTDFA_M represents the mfluence of a varlatlon of a commercial exchange from

PEDs—-=Sensitivity-of-transmission-element -to-injection-in-Didding zone A and-extraction-in
2.5. to bidding zone B; on CNEC [. The zone-to-zone PTDF, 5, can be derived from the zone-
to-slack PTDFs_as follows:

PTDFA;;B'I = PTDFAJ - PTDFB’l

Equation 3

6. The cross-zonal exchange over HVDC network elements on the bidding zone borders of the
Nordic CCR is modelled as a bilateral exchange in capacity allocation, and is constrained
by the physical impact that this exchange has on all CNECs considered in the final flow-
based domain used in capacity allocation.

7. The maximum zone-to-zone PTDF _of a CNEC (i.e. PTDF,;,,4x,) iS the maximum influence
that any cross-zonal exchange in the Nordic CCR has on the respective CNEC, including
exchanges over HVDC network elements:

PTDF,5,max, = max (Hé%)z((PTDFA'Z) - Eggr%(PTDFA_l))

Equation 4
with
PTDFy, zone-to-slack PTDF _of bidding zone A on a CNEC [
BZ set of all Nordic bidding zones (including virtual bidding

max(PTDF,,) Z20es)
AcBZ maximum zone-to-slack PTDF of Nordic bidding zones on a
CNEC 1

min(PTDF,;)  minimum zone-to-slack PTDF of Nordic bidding zones on a
CNEC 1

Article 12
Definition of the final list of CNECs for long-term capacity calculation

After the calculation of maximum zone-to-zone PTDFs calculated in accordance with Article 11(7),
the CCC shall remove from the initial list of CNECs at least those CNECs for which the maximum
zone-to-zone PTDF is not higher than 5%. The remaining CNECs shall constitute the final list of
CNECs.

Article 13
Rules on the adjustment of power flows on critical network elements due to RA

1. The RAs taken into account in Nordic long-term capacity calculation aim to increase cross-
zonal capacities. These RAs are not interdependent in the sense that they would increase
cross-zonal capacity on some CNECs or combined dynamic constraints and decrease it on
others. For these reasons, all RAs provided by TSOs shall be applied and no optimisation
of RAs is necessary.
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2. As the outcome of the application of RA, the CCC shall calculate for each CNEC of the final
list of CNECs and each combined dynamic constraint the increase of flow on such CNEC or
combined dynamic constraint due to the application of RA. This flow for increasing the RAM
on each CNEC shall be expressed as Fp,4. In case TSO(s) provided to the CCC a minimum
Fr4_pursuant to Article 8(5), the CCC shall adjust the calculated Fy, such that it is not lower
than the minimum value provided by TSO(s).

Avrticle 14
Rules for taking into account previously allocated cross-zonal

capacities
1. The CCC shall take into account the previously allocated cross-zonal capacities such that

the calculation of the RAM takes into account the flows resulting from previously allocated
cross-zonal capacities in accordance with Article 29(7)(c) of the CACM Regulation.

2. The flows resulting from previously allocated cross-zonal capacities in accordance with
Article 29(7)(c) of the CACM Regulation shall be calculated for each CNEC by multiplying
the volumes of previously allocated cross-zonal capacities with the positive zone-to-zone

PTDFs, i.e:
Fyac = max (0, PTDF,,,) - AAC
Equation 5
with

Faac flows resulting from previously allocated cross-zonal

capacities for each CNEC and combined dynamic constraint
PTDF,,, zone-to-zone PTDFs calculated in accordance with Article

11(5)
AAC previously allocated cross-zonal capacities
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Article 15
Description of the calculation of available margins on critical network elements before
validation

The CCC shall use voltage limits, frequency limits and dynamic stability limits provided by

TSOs to calculate for each relevant CNEC the respective I,,,,_representing these limits.
Subsequently, the CCC shall calculate the final I,,,,_for each CNEC which shall be the
lowest of all values of I,,,,,_calculated by the CCC or provided by TSOs for each specific
CNEC.

The CCC shall use the final I,,,,,_of each CNEC calculated pursuant to paragraph (1) to

calculate F,,,, for each CNEC, which describes the maximum admissible active power flow
on a CNEC. F,,,_of a CNEC shall be calculated by the given formula:

Frnax = /3 Imax - U - cos(¢)

Equation 6
with
Frax maximum admissible flow of a CNE
Imax maximum admissible current of a CNE
U voltage for a CNE as defined in paragraph (3)
cos(p) power factor as defined in paragraph (3)

The voltage U referred to in paragraph (2) shall be the average voltage on two connecting

nodes of a CNE included in a CNEC resulting from the load-flow calculation on the CGM
and shall not be lower than the 95% of the reference voltage of that CNE. The power factor
cos(g)_referred to in paragraph (2) shall be the average power factor on two connecting
nodes of a CNE included in a CNEC resulting from the load-flow calculation on the CGM
and shall not be lower than 0.95.

The CCC shall calculate the reference flow (F, ) for each CNEC and combined dynamic

constraint, which is the active power flow on a CNEC or combined dynamic constraint
calculated with the CGM. In case of a CNEC or combined dynamic constraint without
contingency, F,.;_is simulated by directly performing the load-flow calculation on the CGM,
whereas in case of a CNEC with contingency or combined dynamic constraint, F..r_of such
CNEC or combined dynamic constraint is simulated by first applying the contingency of this
CNEC or combined dynamic constraint, and then performing the load-flow calculation.

The CCC shall calculate for each CNEC the linear approximation of a flow in a situation

without any cross-zonal exchanges (F,) as follows:
Fo = Fyof — PTDF - NP,

Equation 7
with

F, linear approximation of a flow in the reference net position on a
CNEC or combined dynamic constraint in a situation without any
cross-zonal exchanges

>

Fref reference flows on all CNECs and combined dynamic constraints
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PTDF matrix of power transfer distribution factors
NP,of net position of bidding zone (including virtual bidding zones) in the

reference commercial situation

The net positions (m’}ef) of virtual bidding zone include injections of the connecting nodes
of the HVDC network elements, whereas the net positions of real bidding zones are
excluding the injections of those connecting nodes.

Subsequently, the CCC shall calculate the RAM before validation for each CNEC and

combined dynamic constraint as follows:

>

RAMyy, = Fnax + Fra — Fry — Fo — Faac

Equation 8
with

RAM,, remaining available margin before validation

ﬁmax maximum_flow on all CNECs and combined dynamic
constraints

ﬁRA flow for increasing the RAM on a CNEC or combined dynamic
constraints due to remedial actions taken into account in
capacity calculation

ﬁRM flow for reliability margin for all CNECs and combined
dynamic constraints

130 linear approximation of a flow in the reference net position on
a CNEC or combined dynamic constraint in a situation
without any cross-zonal exchanges

ﬁA ac flows resulting from previously allocated cross-zonal

capacities for all CNECs and combined dynamic constraints

y aleulated-but-notapplied-incapacity-allocation-the RAM
value calculated pursuant to paragraph (6) is negative it shall be set to zero

and the potential eenstraint-congestion resulting from negative RAM shall be
managed by RA-




ESA EFTA
Surveillance
Authority
Maximize fTTCY
Subjectto
/€5, TTC -+ PTDE )< (RAM) V€ {ALENES)



EFTA
Surveillance
Authority

£SA

»-= zone-to-zone PTDF for bidding zone bordern

7

Article0ArHele 1l Article 9the application of RA, which may include other remedial
actions than the ones

T%sthalktak&wmeeeunkm%h&eapae&yealeulaﬂew%ﬂas deflned mAmelelt&mc-reas&th&eress—
zonal-capacity-for-the-long-term-time-framepursuant to Article 8.

Article10Article 16 Article-12
Rules for sharing the power flow capabilities of CNEs among different CCRs
Adjoining-bidding-zenesTo take into account the impact of exchanges in neighbouring CCRs on

the CNECs and combined dynamic constraints within the Nordic CCR, the CCC shall be-taken
intoaccount-calculate the cross-zonal exchanges or cross-zonal capacities on the bidding
zone borders of these neighbouring CCRs by performing all steps in thelong-term capacity
calculation ir-CCR-Nerdie—Cross-zonal-capaeities—en-by assuming that bidding zone borders
between-CGR-0f neighbouring CCRs are part of the Nordic and-neighbeuring-CEGRs-CCR and
thereby the impact of exchanges on bidding zone borders outside the Nordic CCR on the
CNECs within the Nordic CCR shall be calculated using-CGMs-andrelevantinformationfromthese
adjeining-bidding-zonesas well.

2. The flow-based parameters calculated for bidding zone borders outside the Nordic CCR
shall be part of the final flow-based parameters as referred to in Article 18(4).

6.3. The CCC shall submit flow-based parameters, or the ATC values in coordination-with-the
neighbouring-CCCs.case of transitional solution pursuant to Article 19, calculated for bidding
zone borders of neighbouring CCRs to the CCCs of these CCRs. The flow-based
parameters or the ATC values may limit capacity allocation on the bidding zone borders of
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those CCRs if such limitations are allowed within the long-term CCM governing capacity
calculation within those CCRs.

Article-1IArticle 17 Article 13

Scenarios to take into account uncertainty associated with long-term capacity
calculation time frames

. Uncertainty associated with long-term capacity calculation time frames shall be taken into
account by applying scenarios as defined in Article 3 of the CGM methodology developed
in accordance with Article 18 of the FCA regulatien.Requlation.

The capacity-valuesflow-based parameters, resulting from the long-term capacity calculation
for each scenario, shall be published.

TITLE 4

Methodelogy-forthe-validationDescription of eress-zenral-capacity ferleng-term-time
framevalidation

Article-12Article 18 Lortela
Methodology for the validation of cross-zonal capacity

Each TSO shall perform the validation of cross-zonal capacities on its bidding zone
border(s)), defined by the flow-based parameters on its CNECs and combined dynamic
constraints, to ensure that the results of regional calculation_and allocation of cross-zonal
capacity will ensure operational security. When performing the validation, the TSOs shall
consider operational security, taking into account new and relevant information obtained
during or after the most recent capacity calculation.

If TSOs find errors in cross-zonal capacity provided for validation, the relevant TSOs shall
provide rew-information-updated capacity calculation inputs to the CCC for recalculation:_of
cross-zonal capacities. The CCC shall rede—therepeat calculation with updated capacity
calculation inputs and send the recalculated cross-zonal capacities for revalidatien.another
validation. Recalculations areshall be executed until no errors are found.

RAM,,, calculated in accordance with Article 15(5) may be adjusted during the validation by

applying individual validation adjustment (‘IVA’) to take into account relevant information
known at the time of validation in accordance with paragraph (1). IVA can be a positive value
indicating reduction of cross-zonal capacities or negative value indicating increase of cross-
zonal capacities.

The individual validation adjustment may be done in the following situations:

(a) _an occurrence of an exceptional contingency or forced outage as defined in Article
3(39) and Article 3(77) of the SO Requlation;

(b) _a mistake in input data, that leads to a wrong estimation of cross-zonal capacity from
an operational security perspective; and/or

(c) when a TSO is unable to define exact RAs to be taken into account in _capacity
calculation due to uncertainty of their actual availability in real-time, but is able to
evaluate the approximate adjustment of flows on critical network elements or combined
dynamic constraints due to RAs by taking into account the statistics and probability of
the availability of RAs.
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5. The final flow-based parameters available for capacity allocation shall be the PTDF
calculated pursuant to Article 11(4) and the RAM calculated as follows:
RAM = RAM,, — IVA
Equation 9
with
RAM final remaining available margin
RAM,,,, remaining available margin before validation
WA individual validation adjustment
6. Each application of IVA needs to be justified by the TSOs applying it, by reporting on the

need to apply IVA, and the rationale behind the value of IVA, towards the CCC and other
TSOs.

3.7. _Each CCC shall report all reductions made during the validation of cross-zonal capacity to

all NRAs-efthe-Nordic €cRregulatory authorities. This report shall include the location and
amount of any reduction inof cross-zonal eapacitycapacities and shall give reasons for the
reductions.

4.8. The CCC shall coordinate with the neighbouring CCCs during the capacity calculation and

validation.
TITLES
Miscellaneous
Article-13Article 19
Article-15Transitional solution for calculation and allocation of long-term cross-zonal
capacities
Until the Single Allocation Platform (‘SAP’) in accordance with Article 49 of the FCA

Regulation is able to support the allocation of cross-zonal capacities based on flow-based
parameters, the CCC shall transform the final flow-based parameters as referred to in Article
17(4) into available transmission capacity (‘ATC’) values on bidding zone borders of the
Nordic CCR and bidding zone borders of neighbouring CCRs if the latter are included in
capacity calculation pursuant to Article 16. For each scenario, one set of ATC values shall
be calculated.

The available transfer capacity ATC" (where ATC" € ATC, and ATC is a vector of maximum

allowed power exchange on all bidding zone borders) shall be calculated as:
Maximize f(ATC)
Subject to

gj (Z ATC™ « PTDF") < hj(RAM;)  Vj € {All CNEs and allocaiton constraints}
n

Equation 10
with
f a function defining the weight for each border in the
optimisation
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gj a function defining the weight of each trade in the total flow
on CNE j
h; a function defining the scaling of CNEs in non-relevant
market directions
ATC™ maximum available power exchange on bidding zone border
n
ATC a vector of maximum available power exchanges for all
borders
PTDF zone-to-zone PTDF for bidding zone border n

3. Two months before the application of this transitional solution, the Nordic TSOs shall publish
the exact values and parameters of the functions f, g_and h, including their description,
purpose and effect and update this publication at least two months before any change
affecting the results of the calculation pursuant to paragraph (2).

4. No later than eighteen months after the implementation of the CCM for EU Nordic TSOs, all
Nordic TSOs shall jointly develop a proposal for amendment of this methodology in
accordance with Article 4(12) of the FCA Regulation, which shall improve this methodology
by including the description and definition of the functions referred to in paragraph (3). This
proposal shall be submitted by the same deadline to all Nordic regulatory authorities for
approval.

Axticle-24Article 20
Fallback procedure if the initial capacity calculation does not lead to any results

1. In case the initial capacity calculation does not lead to any results, the CCC triesshall try to
solve the problem and perform long-term capacity calculation again if time allows to make
such calculation.

2. If the CCC is not able to perform long-term capacity calculation in accordance with Asticle

i5paragraph (1), eaeh—TSQ—shaledmduauy—ealemate#}e—eﬁess-zenaLeapaeuyTSOS shaII bllaterallv
aqree on ATC values for the relevant ong-lerm-titne e

beagplmdcommonlv coordlnate and valldate these bllaterallv aqreed ATC values.

Amele&%Artlcle 21 When-calculations-in-accordance-with-Article-15(1)-and-Article-15(2)-do-not

Monitoring data to the natienalregulatory authorities

1.  All technical and statistical information related to this CCM shall be made available upon
request to the NRAsrelevant requlatory authorities in the GSR-Nordic CCR.

2. Monitoring data shall be provided to the NRAsrelevant requlatory authorities in the GSR
Nordic CCR as a basis for supervising a non-discriminatory and efficient capacity calculation
in cGRthe Nordic CCR.

3. Any data requirements mentioned above should be managed in line with confidentiality
requirements pursuant to national legislation.
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Article-16Article 22
Reviews and updates

14—Based on
Article 17-Publication3(f)
of data

1.  TheTSOsshal-incompliance-with-national-egislationthe FCA Regulation and in accordance with
Article 3¢fH)-ofthe FCA-Regulation—and-27(4) of the CACM Regqulation, all TSOs shall reqularly
and at least once a year review and update the key input and output parameters listed in
Articles 27(4)(a) to (d) of the CACM Regulation.

2. Ifany of the long-term capacity calculation inputs pursuant to Articles 3, 4,5, 6, 7 and 8 need
to be updated based on this review, the Nordic TSOs shall publish the changes at least 1
month before their implementation.

3. Any changes of parameters listed in Article 27(4) of the CACM Regulation shall be
communicated to market participants, all Nordic requlatory authorities and the European
Union Agency for the Cooperation of Energy Regulators (‘the Agency’).

4.  The Nordic TSOs shall communicate the impact of any change of parameters listed in Article
27(4)(d) of the CACM Requlation to market participants, all Nordic regulatory authorities and
the Agency. If any change leads to an adaption of the methodology, the Nordic TSOs shall
make a proposal for amendment of this methodology according to Article 4(12) of the FCA

Requlation.
Article 23
Publication of data
1. In accordance with Article 3(f) of the FCA Requlation aiming at ensuring and enhancing the

transparency and reliability of information to all Nordic regulatory authorities and market
participants, all Nordic TSOs and the CCC shall regularly publish the data on the long-term
capacity calculation process pursuant to this methodology as set forth in paragraph (2) on a
dedicated online_communication platform where capacity calculation data for the whole
Nordic CCR shall be published. To enable market participants to have a clear understanding
of the published data, all Nordic TSOs and the CCC shall develop a handbook and publish
it on this communication platform. This handbook shall include at least a description of each
data item, including its unit and underlying convention.

2. The Nordic TSOs and the CCC shall publish at least the following data items (in addition to

the data items and definitions of the Transparency Regulation,-publish-the-foHewing-on-a-regular
basis-and-):

(a) _final flow-based parameters for each scenario pursuant to Article 18(4);

(b) _in case of application of transitional solution pursuant to Article 19 for each scenario
the ATC values for all bidding zone borders in Nordic CCR calculated pursuant to
Article 19;

(c) the following additional information for each scenario:

i. _maximum and minimum possible net position of each bidding zone;

ii. _maximum possible bilateral exchanges on all Nordic bidding zone borders;

iii. names of CNECs (with geographical names of substations where relevant and
separately for CNE and contingency) and combined dynamic constraints of the
final flow-based parameters and the TSO defining them;
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for each CNEC of the final flow-based parameters, the energy identification code

(‘EIC’) code of CNE and Contingency;
for each CNEC of the final flow-based parameters, the method for determining

Vi.

Inax_in accordance with Article 5(3);

detailed breakdown of RAM for each CNEC of the final flow-based parameters:

Vii.

f_inal Imaxa_U:_FmaxJ_FRA:_FRMJ_FrefJ_FOI Faac _and 1VA;

detailed breakdown of the RAM_for each combined dynamic constraint: F, ..

Viii.

Fras FruoFreps ForFaac @and _IVA;

information about the individual validation reductions:

e the identification of the CNEC;

e in case of reduction due to individual validation, the TSO invoking the
reduction;

o the volume of reduction (IVA);

¢ the detailed reason(s) for reduction, including the operational security limit(s)
that would have been violated without reductions, and under which
circumstances they would have been violated;

for each RA taken into account in long-term capacity calculation:

o type of RA;
e location of RA;

e whether the RA was curative or preventive;

e if the RA was curative, a list of CNEC identifiers describing the CNECs to
which the RA was associated;

o the provided minimum Fg, pursuant Article 8(5) including the underlying
statistics;

the forecast information contained in the CGM:

e vertical load for each Nordic bidding zone and each TSO;

e production for each Nordic bidding zone and each TSO;

e for each Nordic bidding zone and each TSO;

e reference net positions of all bidding zones in the synchronous area Nordic
and reference exchanges for all HVDC network elements within the
synchronous area Nordic and between the synchronous area Nordic and
other synchronous areas.

3. Individual Nordic TSOs may choose not to identify the CNEC concerned and specify its
location when publishing the information referred to in paragraph (2)(c) if it is classified as

sensitive critical infrastructure protection related information in their EEA States as provided

for in point (d) of Article 2 of Council Directive 2008/114/EC of 8 December 2008 on the

identification and designation of European critical infrastructures and the assessment of the

need to improve their protection.! In such a case, the withheld information shall be replaced

with an _anonymous identifier, which shall be stable for each CNEC across all long-term

1 As incorporated into paragraph 9(a) of Article 10 of Protocol 31 to the EEA Agreement by Decision of the Joint

Committee No. 101/2012 of 30 April 2012.
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capacity calculation time frames, as well as day-ahead and intraday time frames. The
anonymous identifier shall also be used in the other TSO communications related to the
CNEC and when communicating about an outage or an investment in infrastructure. The
information about which information has been withheld pursuant to this paragraph shall be
published on the communication platform referred to in paragraph (1).

Any change in_the identifiers shall be publicly notified at least one month before its

publication.
If a TSO provides evidence to its national regulatory authority that the provision of

4.5,

anonymised stable identifiers is not sufficient to prevent the identification of network
elements, and is therefore not compliant with its national legislation, they can be exempted
from the requirements of stable identifiers pursuant to paragraphs (3) and (4).

5:6.

The data shall be published as soon as pessibleavailable and no later than:

(@) Thedata-shall-be-published-for annual capacity calculation, one week before the yearly
allocation process but-re-ater-thanor 15 December, for all months of the following year:;

(b) Thedatashall-be-published-for monthly capacity calculation, two working days before the
monthly allocation process for all days of the following month:;

(c) Fhefor data; obtained from the capacity calculation on a timeframetime frame different
than referred to in Asticle17(2(a) and 17{3);shall-(b), 5 working days before the relevant
allocation process.

The Nordic regulatory authorities may request additional information to be published in-due

timeby the TSOs. For this purpose, all Nordic regulatory authorities shall coordinate their
requests among themselves and consult it with stakeholders. Each Nordic TSO may decide
not to publish the additional information, which was not requested by its competent
requlatory authority.
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TITLE 6

Final provisions
Article-17Article 24
Article-19-Publication and Implementation

1. The TSOs shall publish the CCM without undue delay after aH-NRAs-inthe CCR
Nordic-have-approved-the CCM er—a—decision-has—been—taken—bythe-Agencyforthe
Cooperation-of Energy-Regulatersenters into force in accordance with Article-4(9);

Avticle-4(10)-and-Article(11)-of the FCA-Regulation-regarding-the-paragraph (2) of this
Article.

The present methodology-The TSOs shallimplementthe CCM-on-all-bidding
zone-borders-within-the-CCR-Nerdie- shall enter into force after the GGM
methodology—developeddecision has been taken by the EFTA
Surveillance Authority in accordance with point 47(d) of Annex 1V to the
EEA Agreement and subject to and as soon as the Norwegian Energy
requlatory authority, RME, has taken the subsequent decision on
implementation into Norwegian law. The Nordic TSOs shall implement
this methodology no later than 12 months after the CCM for the Nordic

CCR |n accordance W|th Artlcle 4:820 of the F@A—ReguJa&en—the—Smgie

the—eeerdmated—eapaerty—ealeulatelqn—GGR—NM&CACM Requlatlon has
been setup-in-accordance—with-Article 21(2) of the FCARegulation—are
implemented infor both the €CRday-ahead and intraday time frames.

6:3. The implementation process, which shall start with the entry into force of this
methodology and finish before the deadline pursuant to paragraph (2), shall
consist of an internal parallel run during which the Nordic—Befere TSOs shall
test the operational process for the long-term capacity calculation inputs, the
long-term capacity calculation methedology—can—be—put-in-operation—thefollowing
criteria-need-to-be-met:process and the long-term capacity validation and develop
the appropriate IT tools and infrastructure.
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Article 25 Avrticle20

Language

The reference language for this CCM shall be English. For the avoidance of doubt,
where TSOs need to translate this CCM into their national languages, in the event
of inconsistencies between the_English version published by TSOs in accordance
with Article 4(13) of the FCA Regulation and any version in another language, the
relevant TSOs shall be obliged to dispel any inconsistencies by providing a revised
translation of this CCM to their relevant national regulatory authorities.
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Annex I: The need for dynamic allocation constraints

Operational security limits are thermal limits, voltage limits, short-circuit current
limits, frequency and dynamic stability limits. The thermal limits of network elements
are easily monitored during capacity calculation and system operation. The
restrictions are mainly given by the ambient temperature and the design of the
network elements, whereas the loading after a contingency is relatively easily
calculated. The assumption in such calculations is that the electricity system
remains relatively stable after the contingency.

However, operational security is also impacted by the dynamic stability of the
electricity system, which includes voltage stability and electromechanical
oscillations. This affects the power system as a whole, not just one or a few network
elements. The Nordic CCR needs to consider dynamic stability closely mainly due
to the distances in Nordic CCR being large (both physically and electrically) which
increase the likelihood of both voltage collapse and electromechanical oscillations.

Another example which is closely monitored in Sweden is related to voltages in the
network. Large amounts of electricity transferred through long transmission lines
consumes significant amount of reactive power, which is mostly compensated by
generators. This is the case in Sweden where most of the production is located in
the north, and consumption in the south. Large transmission lines from SE1 and
SE2 transfer power to SE3 and SE4. Eleven lines are connecting SE3 (Stockholm
area) and SE2 and these are referred to as CUT2.

The voltage limit on CUT2 can vary depending on the dispatch situation (i.e. which
generators are in operation) and planned outages. Generators operate in different
operation modes and with varying reactive power producing capabilities and they
contribute to voltage control differently. In case of a contingency where reactive
power consumption increases or reactive power producing capabilities are reduced,
the electricity system may end up in situation where reactive power sources are
depleted. This could further reduce the voltage and result in a voltage collapse.
Voltage collapses can lead to large-scale blackouts, such as those which occurred
in Sweden in 1983 and 2003. To prevent this, the power flow through the corridor
(CUT2) and possible contingencies need to be studied together. The variables used
to monitor the voltage limits are the active power flow through the north-south
corridors. From these, the maximum possible flow that can be transferred on all the
lines together without leading to a voltage collapse after a contingency is calculated
and used as an operational security limit in the dispatch centre. It is not possible to
study the voltage problems by only looking at a subset of the 11 lines connecting
SE2 and SE3. They must be monitored together.
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