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1 INTRODUCTION

1.1 Background

Today the Nordic TSOs exchange messages based on several different formats and standards, such as Ediel
(DELFOR/MSCONS), NOIS XML messages basedENTSOE IGs and Excel documents. In addition the

Nordic TSOs have communicatiottsvards other European countries, such as Germany, the Netherlands

and Poland, using even more standards, such as NorNed xBENJi®DE standards.

For efficiency reasons the four Nordic TSOs and Nord Pool Spot have set up afprajggtationof the
message exchanges towards one common message stdimdgombjectis run adNORDEL project with the
Nordic Ediel Group as the steering group. The aim defmemessage exchange masitiat can be used
for all message exchanges between the Nordic BE®@Nord Pool Spot.

This document is ahow cas®f aBusiness Requirement Specificat{BiRS) detailing the message
exchangeselated to transfer capacity. Tfaeusof the document ithe business aspects of the message
exchangeand tre basis for thelocument is thENTSOE ECAN IG. The BRSis accompanied by a
Requirements Specifications MappiiiRSM), serving to separate the aspects of a requirement that
are of greatest concern to business interests from those that are of concern to technical design
interests.

1.2 About this document

This BRS isbasebnthe ENTSO-E ECAN implementation guidgl], theeblX, EFET andENTSOE
Harmonised role mod¢8] andUN/CEFACT Modelling Methodologyersion 2 (M) [4], while the
relatedRSM (HTML model and XML schemas) are baseduM/CEFACT UML Profile for Core
Componentsersion 1(UPCC)andUN/CEFACT XML Naming and Design Rulersion 2(NDR). The
intention with the documents ie show how a UN/CEFACT compliant model and related documents may
look like.

The transfer capacity documents are not expected to be implemented in the near future between the Nordic
TSOs. The Nordic TSO Market model project for data exchange is howswarnng making BRSs for

areas such as scheduling, ancillary services, and bids, which are expected to be implemented in the near
future. The related technical documents will be fully based on the ENE f@hciples for usage of XML.

When the term TSO igsed in this document it includes also Nord Pool and Nord Pool Spot.

1.3 Transfer capacity allocation-overview

There are some network grids within B¥TSGE domain which are affected by structucahgestion.
Various congestion management methods suokxaticit auctioning, impliciauctioning, explicit
auctioning involving two or more System Operators, etc. have been dandétplementedlhe
prerequisite for each of these methods is a transparentlismiminatory capacity allocatigorocess in
compliance with European regulations in particular EC 1228/2003.

Allocated transmission capacity, which can be on a-teng, daily or intraday basis, is validatedring the
final day ahead or intday Scheduling process for cross border transactions.

This BRSis focussed on providing the generic information models for theedateange between the
Transmission Capacity Allocatahe System Operato@nd thelnternational System Operatparticipating
in the capacity market for cross border schedutinte Nordic countriesThe informatiomrmodels in
guestion cover the essential requirements of all the congestion management rdetitdesl above
however limited to those used in the Nordic market

When determining the transfer capacities and maigghseen the Nordic countries the following three
terms are usefsee als¢9]):
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Total Transfer Capacity (TTC) TTC is the maximum exchange program between two
areas compatible with operatiorsagcurity standards
applicable atach system if future network conditions,
generation antbad patterns were perfectly known in
advance.

Transmission Reliability MarginfRM) TRM is a security margin that copes with uncertainties on
the computed TTC values arisifrgm:

a) Unintended devidons of physical flows during
operations due to physicainctioning of load
frequency regulation,

b) Emergency exchanges betwegrstem
Operatosto cope with unexpected unbalanced
situations in real time,

¢) Inaccuracies, e.g. in data collection and
measuremes.

In practice, only the definition @) described above is used
in the Nordic countries.

The present TRM valuges for each connection are agreed
upon in the System Operatidigreement.

Net Transfer CapacitfNTC) The Net Transfer Capacity NTC (tradingoeaity) is
defined as:

NTC=TTCi TRM

NTC is the maximum exchange program between two
areas compatible with securiyandards applicable in

bothareas and taking into account the technical
uncertainties on future network conditions.

The TTC betweetwo subsystems is jointly determined by the TSOs on both sides iot¢éheonnection.

When determining the capacity on.the interconnection between two subsystems, the isagalcitiated by
the System Operatorsn each side of the connection by ustegnputer programs based coordinated
network models. If the values differ, the lowest value is used.

The objective is to give the market as high capacity for energy trade as possible takiegonttt outages
and faults in-the network.

The ability totransmit power shall be calculated for each sthtgperation. This applies both

transmissions within each subsystem and to exchanges between subsystéiineqivgly, this is

achieved by means of a transmission corridor being defined, and sthtigreamic simulations determine
how much power can be transmitted in any dirediiwough the corridor before thermal overloads, voltage
collapse and/or instability ari$ellowing a dimensioning fault. In the corridor, an arbitrary number of lines
on differentlevels of voltage can be included.

The TTC is the maximum transmission of active power, which is permitted in transntisgiiclors
between the subsystems or individual installations. If the transfer capaekiseisded, measures must be
taken.The transfer capacity is set, using a certain safety méswihility, voltage etc), at the transmission
levels, which will entail network collapse in thgent of dimensioning faults.

The NTC values between all the subsystems are givBliord Pool Spofor day-aheadrading (Elspot) in its
entirety. TheSystem Operatorguarantee the NTC value given for Elspot tradifige remaining cross
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border transmission capacity available under actual operationditions after the Elspot notification of
plannedrading flow is offered to the intrday market Elbas. Capacities are updated automatically when
market trades between part@soss borders are made. Market splitting separates the Elbas market areas
dynamicallywhen congestion occurs.

On the HVDCconnetions, the thermal capacity (TTC) is nwlly used as NTC value in batlirections
and there is no need for any margin (TRM).

However, to be in line wittheENTSOE ECAN IG, which is the basis for the transfer capacity process
described in this documerhe terms ATC Available Transfer Capacityvill be used instead of NTC.
Based on the actual calculation principles used for transfer capacities in the Nordic counBMEIIRE
definition of ATC and the Nordel definition of NTC will coincide. In aifol the termOC (Operational
Capacity will be used foravailable transfer capacity as established during the operational day, i.e. the
capacity available after closure of the Elbas market.

Figurel outlines the generic stegdsat are required in a capacity allocation process. BRS defines the
data interchanges that will be required to enable such a geneciess to operat&he registration and
gualification of market participants to enable them to participate in theehisuidutside the scope of this
guide.

[ @De’[ermine transfer capacity ]J "'? ~
<<BusinessPartners> <<Businé‘ssl;értner>>
<<participates>> _—International System Operator Transmission
- Capacity Allocator
— — ﬁpaﬂ\l\clpates» . Capacity
_— <=BusinessProcessUseCases> - ssffaricipates=>
"m___ Propose transfer capacity r_,-) ~ \\\ -
—_— e ( N . - -
<<partici 't‘-—;;_______%\ ==participates== " <<BusinessProcessUseCase>>
Paricipales™>  BusnessParinerss "~ MNotify transfer capacity A
System Operator e — m—

Figure 1: UseGse of the transmission capacity allocation proresse Nordic market

There ar@wo principle activities in such a process. The first step relates to the identificabtirawhilable
transmission capacity that can be allocated. The available capacihytiadly to be agreed between the
System Operatothirough thdnternational System Operatofhe main actors in the process areSkstem
Operators InternationalSysem Operatoand theTransmissiorCapacity Allocator

The second step covers allocation activity itaell publication (distribution) of the availalttansmission
capacity Once agreed it is made available tottirket participantthrough thelransmision Capacity
Allocator.

This BRS defines the information flows required to satisfy thesesteps and it iparticularly focused on
the dayahead capacity allocation market fiarplicit auctioning.

1.4 Project organisation
The project is organized as eopect group within Nordel.

Steering group:  Nordic Ediel Group (NEG):
Christian Odgaard, Energinet,dico@energinet.dk
Heli Anttila, Fingrid Heli.Anttila@fingrid.fi
Oscar Ludwigs, SvKQscar.Ludwigs@svk.se
Tor Age Halvorsen, Nor&ool, Tor.Halvorsen@nordpool.com
Tor Heiberg Statnetttor.heiberg@statnett.no
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Convenor: JonEgil Nordvik, Statnettjon-egil.nordvik@statnett.no
Secretary: Ove Nesvik, EdiSyspve.nesvik@edisys.no
Project members: Antti Niemi, Nord Pool Spotan@npspot.com
Christian Hoang Huy Le, Statnethristian.le @statnett.no
Christian Odgaard, Energinet.dico@energinet.dk
Heli Anttila, Fingrid,Heli.Anttila@fingrid.fi
Jan Owe, SvKJan.Owe@svk.se
Jari Hirvonen, Fingridjari.Hirvonen@Fingrid.fi
JonEgil Nordvik, Statnettjon-egil.nordvik@statnett.no
Ove Nesvik, EdiSyspve.nesvik@edisys.no
Roar Gindstrand , Statneftpar.grindstrand@statnett.no

1.5 References

[1] ENTSOE implementation guides, séép://entsoe.eu/index.php?id=73

ENTSOE Modelling Mehodology (EMM)

ENTSOE UCTE SGOSO Process

ENTSOE Scheduling System, ESS

ENTSOE Settlement Process, ESP

ENTSOE Reserve Resource Planning, ERRP

ENTSOE Capacity Allocation and Nomination, ECAN

ENTSGE Publication Document, EPD

ENTSOE Status Report, ESR

ENTSOE Acknowledgement process

[2] ECP (Energy communication platform) Functional Specifications

[3] The eblX, EFET an&ENTSOE Harmonised role model, séép://entsoe.eu/index.php?id=73

[4] _UN/CEFACT Unified Modd#ling Methodology (UMM), sedttp://umnidev.org/

[5] UML Profile for Core Components (UPCC), dap://www.untmg.org/

[6] UN/CEFACT XML Naming and Design‘Rules (NDR), see
http://www.uncefactforum.org/ATG/ATG_Home.htm

[7] ebIX Modelling methodology and.process models (EMD) hag®e//www.ebix.org/

[8] Ediel Implementation guides, skip://www.ediel.org/

[9] Principles for determining the transfer capaaityhe Nordic power market
http://195.18.187.215/docs/2/L OILGJIBDBKOGFGGPDANMMFOPDBW9DBDGG9DW3571KM/Nor
del/docs/DLS/2008004901-E.pdf

E N N ]

1.6 Change log

Ver/rel/rev | Changed by | Date Changes
1.1.B Ove Nesvik | 20091216| § Textual corrections
1 Update of Nordic codes (Znn codes)
1.1A Ove Neswk | 20091127 The status of the document is changed to a Show case

UN/CEFACT based message exchaagd an explanatory
text is added, see paragrahR

1.0.B Ove Nesvik | 20090616| New SvK logo

1.0.A Ove Nesvik | 2009(529 | Firstrelease
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2 OVERVIEW OF BUSINESS AREAS IN THE NORDIC ENERGY MARKET
This chapter gives a brief overview of the structure of the Nordic TSO Domain, i.e. the business areas and
process area where the Nordic TSOs are involved and have common message exchanges.

The top level of the structure of the Nordic TSO Domain as shown below is based on the eblX Energy
market domain model, while the lower pastsrently isbased orthe ECANIGs from ENTSOE.

[ 5] Nordic TSO domain ]J

|
Nordic TSO Domain

| ]
Structure Trade
Operate

[ ]

Measure Settle

Plan

Determine transfer capacity

[ |

Propose transfer capacity Notify transfer capacity

Figure 2: Overview of theNordic TSO Domain

In the rest of this document tBeisiness areBetermine transfer capacifyg further elaborated.
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3 DETERMINE TRANSFER CA PACITY

3.1 eblIX, EFET and ENTSO-E Harmonised roles  u s eDeterinine tréinsfer capacityd
In the figureand definitiondelowthe relevant parts of the eblX, EFET a8NTSCGE Harmonised role

modelare outlined.

[ @ Mordic TSCO Role Model ]J

Market Balance Area

Contfols

Provides available transfer capacity to P -

Market Area

Fal

7

Alocated Capacity Area

A

Fgr t_he Mordic courtries
Oparates thiz is always Mord Pool

Spot

Systeﬁ'l Operator

Transmission 'Capac'rty Allocator

Figure 3: Outline of the Harmonised role model within the scope of capacity allocation

Definitions (from the eblX, EFET andENTSO-E Harmonised role modgl:

Market Balance Area:

Market Area:

A geographic area consisting of one or mdegering Grid Areas

with common market rules for'which the settlement responsible
party carries.out a balance settlement and which has the same price
for imbalance. AMarketBalance Areanay also be defined due to
bottlenecks.

An-area made up of seveiMhrket Balance Areamterconnected
through AC or DC links. Trade is allowed between diffeidatket
Balance Areasvith common market rules for trading across th
interconnection.

Allocated Capacity Area: A Market areawhere the transmission capacity between

System Operator:

theBalance areass given to théBalance Responsible
Partiesaccording to rules carried out byfeansmission
Capacity Allocator Trade betweeBalance areais
carried out on a bilateral or unilateral basis.

A party that is responsible for a stable power system operation
(including the organisation of physical balance) through a
transmission grid in a geographical area. The SO will alsrméate
and be responsible for cross border capacity and exchanges. If
necessary he may reduce allocated capacity to ensure operational
stability.

Transmission as mentioned above means "the transport of electricity
on the extra high or high voltage netwavith a view to its delivery

to final customers or to distributors. Operation of transmission
includes as well the tasks of system operation concerning its
management of energy flows, relibability of the system and
availability of all necessary system seps." (definition taken from

the UCTE Operation handbook Glossary).
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Note 1:
Additional obligations may be imposed through local market rules.

Note 2:
NOIS will act in the role akternationalSystem operatdn the
Determine transfer capacity process.

Transmission Capacity Allocator: Manages the allocation of transmission capacity for an

allocated capacity area.

For explicit auctions:

TheTransmission Capacity Allocatonanages, on behalf of the
System Operatoyrshe allocation of available transmissicapacity

for anAllocated capacity areaHe offers the available transmission
capacity to the market, allocates the available transmission capacity
to individualCapacity Traderand calculates the billing amount of
already allocated capacities to Bapacity Traders

Note:

Nord Pool Spowill act in the role agransmission Capacity
Allocator in the Determine transfer capacigrocessn the Nordic
countries

3.2 Business Partner View, Determine transfer capacity
In addition to the roles defined in teblX, EFET andENTSOE Harmonised role modé¢see3.1) the
following partner typesave been identified as relevdot the Business ardaetermine transfer capacity

Definitions:

International System Operatoi cooperatiorof two or more System Operators across national

Nord Pool Spot:

NOIS:

borders, acting as a System operator for the combined area.

Nord Pool Spois a specialisation of the generic rdl@ansmission
Capacity Allocator Nord Pool Spofixes the allocations thrain
implicit auctioning

is‘a specialisation of the generic rt¢ernational System Operator
NOIS is an information system for exchange of operational
information betweeisystem Operators

3.3 'Business Entity View, Determine transfer capacity

In addition to the domains defined in
following business entitielsave been i
capacity

Transfer capacity

OocC:

teblX, EFET andENTSGE Harmonised role modésee3.1) the
dentified as relevant for the BusinessRaésrmine transfer

Capacity exchanged betweSgstem operato@nd betweel®ystem
operatorsand theTransmission capacity allocato he Transfer
capacitycan be split int@®perational capacityOC) andAvailable
Transfer CapacitfyATC).

Operational capacitgxchangd betweerSystem

operators The OC is the available transfer capacity as
established during the operational day, i.e. the capacity
availableafter closure of th&lbasmarket.The OC is used
for system operation and not for market purposes. The OC
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may be Ioth higher and lower than the ATThe OC may
be negative.

ATC: Available Transfer CapacitfATC) exchanged between
System operatoand betweesystem operatotand the
Transmission capacity allocatoFhe ATC for a certain
marketcannot be changed aftihe closure of theelevant
market.The ATC may be negative.

3.4 Business area: Determine Transfer Capacity

In the Nordic countries the congestion managensdmandled through implicit auctioning, involving the
System Operatord he prerequisite is a trgparent, nomiscriminatory capacity allocation process in
compliance with European regulations in particular EC 1228/2003. Allocated transmission capacity, which
in the Nordic countries are on a da{Bispot) and hourly (Elba$asis, is validated durirtpe’scheduling
process for cross border transactions. In addfiparational capacitynay be exchanged in the future as an
intradayprocess.

This Business Requirement Specificati@RS)is focused on providing the generic information models for
the dda exchange between tBgstem Operato@ndthe Transmission Capacity Allocatdleeded
communication towards the various market players participating in the capacity market for cross border
scheduling may be covered on a later stage.

[ @ Determine transfer capacity ]) 0 _

T —x=
==BusinessPartner== ﬂﬁBusiné:ssI;\a‘artner»
<<participatess» __— International System Operator Transmission

____f’f Capacity Allocator
/--""'E;BusinessProcessUseCase;; T e
"m___ Propose transfer capacity r__/ <<pamicipates>> Paticipales
‘W

<<BusinessPariner>=
System Operator S — —

0 _ —
'”‘*-._Jl_ <<paricipates=> . <=<BusinessProcessUseCases>
P b Hotify transfer capacity A

Figure 4: UseCasebDeterminetransfercapacity

Figure4 outlines the steps that are required in a capacity allocation pindéssNordic countriesThis
BRSdefines the data interchanges that will bggureed to enable such a gengriocess to operate.

In the Nordic countries the first step is identification offshilable TransmissiorCapacity(ATC) that can
be allocated. The available capacity has to be agreed betwegystben Operatothrough he UseCase
Propose transfer capagitOnce agreed it is made available to the market participants thiteeifjrans
mission Capacity Allocator.e. UseCasNotify transfer capacityThe main actors in the process are the
System Operatorsnd theTransmis®n Capacity Allocator

In the future (today only relevant for the NorNed cable) it may be possilbBystem Operatot® adjust the
ATC during the intraday phasgi.e. determine th®perational CapacityOC), also thisaccording to the
UseCasé’ropog transfercapacity

This BRS defines the information flows required to satisfy these steps.

The Roles that take part in tBetermine Transfer Capacitalculation are:

1 System Operatord@SO)who perform all network security calculations and has tezadl
responsibility for the definition oAvailable Capaciy between Market Balance Areas;
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1 International System Operatarho is an information system for exchange of operational
information between th8ystem operators.
1 Transmission Capacity Allocatevho provides data on th&lready Allocated CapacitfAAC).

For Available Transfer CapacitfATC) the System Operatomsgree the capacity thistto be offered to the
marketthroughthe International System Operatand thisagreedcapacity istransmitted tdhe affected
System Operatorndthe Transmission Capacity Allocatowho makes the information available to the
market.The process is further described in the rudvepters

For Operational CapacitfOC) theSystenoperatorsagree the capacity on amtriaday basis.

The Business ardaetermine Transfer Capacitan be split into to twprocesss Propose transfer capacity
andNotify transfer capacity

"l @Determine transfer capacity ]J

==BusinessProcessAction== ==BusinessProcessAction=>
: Propose transfer [If ATC] : Notify transfer capacm’
capacity |'|1
[If &) =
@)

Figure 5: Activity diagram: Determine transfer capacity

3.5 Process area: Popose transfer capacity

[ @Prupase transfer capacity ]J

<<paricipates== _,,--""'_;;EiusinessPl'ucessUSeCaser;_'""---x‘-':ﬂparticipatES?-"? —f—
\,%__ Propose transfer capacity
ey

==BusinessPartner== ==BusinessPartner=:=
System Operator T . International System Operator

Figure 6: UseCase: Propose transfer capacity

Whenavailableandoperational transfer capacitiemre agreed for exchange between the Nordic countries
theroles that take part in th@ocessarethe Systen Operatorsandthe International System OperatdVhen
the capacities are agreed between a Nordic country andidardit country thepproval processanbe

run as a bilateral process betwedreading System Operatand aFollowing System Operatpsich as for
the NorNed cabldn the rest of this BRS it is assumed that the process is run between Nordic countries.

Between &Bystenoperatorandthe International System Operatgulansfor TTC are exchanged in order to
determineTransfer Capacityor the operation of the cross border connection. As a result of this process
ATC is establishetly thelnternational system operatand thereafter notified to affected parties. lised

to plan operation of the cross border connection.
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The process may beam asTTC, the day before operation or as OC during Halgt.

A System Operataends a proposal for trafer capacity, eitherTIC or OC, tathelnternational System
Operator.

Time constraints:
TTC: In due time before the market needs the information
OC: When neededalso during the operational day

i [ @ Propose transfer capacity ]J

z<BusinessPartner=:» % <=BusinessPartner==
Systemn Operator International System Operator
<<BusinessProcessAction== ==SharedBusinessEnttyState== <<BusinessProcessAction==
Propose transfer ———— : TransferCapacitylotification __} -/ Verify transfer capacity
capacity [Proposed]
(‘%

Figure 7: Activity diagram: Propose transfer capacity

3.6 Process area: Notify transfer capacity

[ @ Matify transfer capacity ]J

=<BusinessPartner=>

o _— System Operator
=<paricipates==

o — e

<<participates>s ~ =<BusinessProcessUseCases>
L * Hotify transfer capacity
==BusinessPartner=:= M‘-———__— -
International System Operator T
—

<<paticipatesss> T
F F =<BusinessPartner==
Transmission
Capacity Allocator

Figure 8: UseCase: Notify transfer capacity
After agreement & ATC theInternational System Operatootifiesthe offered cagcity tothe Transmission

Capacity Allocatoywho makes the information available to the markeaddition thenternational System
Operatornotifies affectedsystem Operatord he ndification processs run the day before operation.
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Figure 9: Activity diagram: Notify transfer.capacity
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