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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), NOIgdefined in chaptes) XML messages based &NTSOE IGs and Excel

documentsln addition the Nordic TSOs have communications towards other European countries, such as
Germany, the Netherlands and Poland, using even more standards, such as NorNedEXTSEE

standards.

For efficiency reasons the four Nordic TSOs and Nord Bpot have set up a projdot migrationof the

message exchanges towards one common message stahegpcbject is run as a Nordic project with the

Nordic Ediel Group as the steering group. The aim is to define document exchange models that can be used
for all document exchanges between the Nordic TSOs and Nord Pool Spot.

This document is Business Requirement SpecificatiBfiRS) detailing the document exchanges related to
determination of transfer capaciiy the Nordic countries. The focus of thecdment is the business aspects
of the document exchanges and Hasis for the document is the ENFEE&CAN Implementation Guide

[1], together witithe ebIX’, EFET and ENTSEE Harmonised role mod&rror! Reference source not
found.. When implementing the BRS, the ENTEECAN Implementation guide and the related ENTESO
XML schemas should be used.

In addition a show case is made for Betermine Transfer Capaciprocesg9]. This BRS is based on the
ENTSOE ECAN Implementation Guidgl], but modified to fit the UN/CEFACT standards:

1 UN/CEFACT Modelling Methodology (UMM}4]

1 UN/CEFACT UML Profile for Core Compoms (UPCC)5]

1 UN/CEFACT XML Naming and Design Rules (NDEg)]

1.2 Nordic Energy Domain Model
A Nordic Energy market Domain model, giving an overall overview of the structure and processes used in
theNordic Energy market, can be found&j.

1.3 Project organisation
The project is organized as a project 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 Statnettior.heiberg@statnett.no

Willem Karel D van der Meijden, Energinet.dkme @enerimpet.dk
Convenor: JonEgil Nordvik, Statnettjon-eqgil.nordvik@statnett.no
Secretary: Ove Nesvik, EdiSypve.nesvik@edisys.no
Project members: Christian Hoang Huy Le, Statnetthristian.le @statnett.no

Christian Odgaard, Energinet.dico@energinet.dk

Jan Owe, SvKJan.Owe@svke

Jari Hirvonen, Fingridjari.Hirvonen@Fingrid.fi

Mikael Kristensen, Energinet.diknkr@energinet.dk

Roar Grindstrand , Statnetbar.grindstrand@statnett.no

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

1 ENTSGE Modelling Methodology (EMM)
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= =4 =8 =8 -8 -8 -8 A

ENTSOE UCTE SGSO Process

ENTSGE Schealuling System, ESS

ENTSOE Settlement Process, ESP

ENTSOE Reserve Resource Planning, ERRP
ENTSOE Capacity Allocation and Nomination, ECAN
ENTSOE Publication Document, EPD

ENTSOE Status Report, ESR
ENTSGOE Acknowledgement process

[2] ECP (Energy communicat platform) Functional Specifications

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

[4] UN/CEFACT Unified Modelling Methodology (UMM), sddtp://Jummdev.org/

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

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

[7] eblX Modelling methodology and process models (EMD),hég®//www.ebix.org/

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

[9] Nordic Ediel Group, Show case for usage of UN/CEFACT standards; BRS for the Nordic TSO
Determine transfer capacity model, seip://www.ediel.org/

[10] BRS for the Nordic TSO Scheduling and Ancillary Services Proceshitpeévww.ediel.org/

[11] Nordic Energy Market Domain Model, sk#p://www.ediel.org/

1.5 Terms

The termdocuments used instead ahessagewhen this is applicable. However when referen&idgg SO
E document names, the ENT& nhame will be used, e.g. message, report or document.

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

1.6 Change log

Ver/rel/rev

Changed by

Date

Changes

2.0A

Ove Nesvik

2010013

Version 2.0 is a complete recast of version 1.1 and char
have not been tracked.
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2 PLANNING

2.1 Planning in the overall context (Domain model)
The Domain modetiescribes the main business process areas needed to have a well functioning energy

market. Tke model is important for having a common and agreed understanding on rexvete market
works as a basis for development of common methods for exchange of information.

[ [Bg] Nordic TSO Domain Madel ]J - "
. /’ Run Nordic
P — s<include== . Energy market
-~ =<BusinessProcessUseCase>> & — — — — = - T -
E Structure . - -~ s/
=<incluce=>— - p i1
- o <, \
o N _ -7 d \
-~ ==<BusinessProcesslseCase=> . <<inclades:= ~ - .
; I
s Plan - P s \
e -~ s |
- . s rd .
e — — S <<ipclude== b
" ==BusinessProcessUseCase=> - | <sinclude>=
h Trade - 4 I
- S . i Y
-~ “I/L‘IClUdE” ==jncludg==
\
e — —— | .
" ==BusinessProcessUseCase=> d ! b
| s
- Operate [} y
s — —
D e | I:,---"' <<E|usinessPrc;E:ssUseCase» )
-~ =<BusinessProcessUseCase>> . | !
E Measure
— ==BusinessProcessUseCases> .

T,

Figure 1: UseCase diagranomain model

For a more eladrated description of the process include in the domain modgB]see

2.2 Breakdown of the scheduling process within the planning phase

In the rest of this document tBeisiness are@JseCasePetermine transfer capacifyom the Business area

Planis further elaborated.

B

"

[ @ Plan ]
I,f"'-_ Run Hordic  ~
Energy market
- ==include==
i
i 3_ - -
-~ ==BusinessProcessUseCase=>
5 Plan
- S, .
P -~ ==include==
==jnchyde== =
-~ .
I . -
_~ <<BusinessProcessUseCage>> " <<BusinessProcesslUseCase>>
. Determine transfer capacity b Schedule

Figure 2: UseCase diagranthe Nordic planning process

The Schedule resourcgsocess is documented in a separate BRI 16¢e
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TheProcess ared@lan, outlined inFigure 2, concerns principally schedules and prognosis supplied by the
differentBalance responsible partiesd theSystem operatdor a givenMarket balance arear a group of
Market balance areadt also deals with the exchange of schedules betweeMbrket balance areagia
System operator@nd thenternational system operatoome of the resulting schedules are afterwards sent
to thelmbalance settlement responsibliger validation, to besed in th&Settlement procesBurthermore,

the planning phase, include exchanges relat&eserve resources.

I 55| Plan |

==BusinessProcess=> 2
A : Scheduling
: Determine process
transfer capacﬂ}lfh I'|1
==BusinessProcess>>
: Operate |'|1

1
(®)

Figure 3: Activity diagram:The Nordic planning process

In the rest of this document tBeisiness areBeterminetransfer capacitys further elaborated.
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3 OVERVIEW OF THE NORDIC DETERMINE TRANSFER CA PACITY PROCESS

3.1 Transfer capacity allocation overview

There are some network grids within the ENTE@omain which are affected by structural congestion.
Various congd#on management methods such as, explicit auctioning, implicit auctioning, explicit
auctioning involving two or more System Operators, etc. have been devised and implemented. The
prerequisite for each of these methods is a transparentlisTnminatory @pacity allocation process in
compliance with European regulations in particular EC 1228/2003.

Allocated transmission capacity, which can be on a-teng, daily or intraday basis, is validated during the
final day ahead or intraday Scheduling processffoss border transactions.

This BRS is focussed on providing the generic information models for the data exchange between the
Transmission Capacity Allocatothe System Operato@nd theinternational System Operatparticipating

in the capacity markdor cross border scheduling in the Nordic countries. The information models in
guestion cover the essential requirements of all the congestion management methods identified above,
however limited to those used in the Nordic market.

When determining th#ansfer capacities and margins between the Nordic countries the following three
terms are used

Total Transfer Capacity (TTC) TTC is the maximum exchange program between two
areas compatible with operational security standards
applicable at each systéfriuture network conditions,
generation and load patterns were perfectly known in
advance.

Transmission Reliability Margin (TRM) TRM is a security margin that copes with uncertainties on
the computed TTC values arising from:

a) Unintended deviations of phical flows during
operations due to physical functioning of lead
frequency regulation,

b) Emergency exchanges betwegystem
Operatorsto cope with unexpected unbalanced
situations in real time,

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

In prectice, only the definition a) described above is used
in the Nordic countries.

The present TRM values for each connection are agreed
upon in the System Operation Agreement.

Net Transfer Capacity (NTC) The Net Transfer Capacity NTC (trading capacity) is
defined as:

NTC=TTCi TRM

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

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

The TTC between two subsysis is jointly determined by the TSOs on both sides of the interconnection.
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When determining the capacity on the interconnection between two subsystems, the capacity is calculated by
the System Operatorsn each side of the connection by using computegrpros based on 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 taking into account outages
and faults in the network.

The ability to transmit pwer shall be calculated for each state of operation. This applies both to
transmissions within each subsystem and to exchanges between subsystems. Most frequently, this is
achieved by means of a transmission corridor being defined, and static and dymataitans determine

how much power can be transmitted in any direction through the corridor before thermal overloads, voltage
collapse and/or instability arise following a dimensioning fault. In the corridor, an arbitrary number of lines
on different levés of voltage can be included.

The TTC is the maximum transmission of active power, which is permitted in transmission corridors
between the subsystems or individual installations. If the transfer capacity is exceeded, measures must be
taken. The transfarapacity is set, using a certain safety margin (stability, voltage etc), at the transmission
levels, which will entail network collapse in the event of dimensioning faults.

The NTC values between all the subsystems are given to Nord Pool Spot-&draddyrading (Elspot) in its
entirety. TheSystem Operatorguarantee the NTC value given for Elspot trading. The remaining-cross

border transmission capacity available under actual operational conditions after the Elspot notification of
planned trading flovis offered to the intralay market Elbas. Capacities are updated automatically when
market trades between parties across borders are made. Market splitting separates the Elbas market areas
dynamically when congestion occurs.

On the HVYDCconnections, ththermal capacity (TTC) is normally used as NTC value in both directions
and there is no need for any margin (TRM).

However, to be in line with thENTSOE ECAN IG, which is the basis for the transfer capacity process
described in this document, the ter&BC (Available Transfer Capacity) will be used instead of NTC.

Based on the actual calculation principles used for transfer capacities in the Nordic countries theEENTSO
definition of ATC and the Nordel definition of NTC will coincide. In addition thent€@C (Operational
Capacity) will be used for available transfer capacity as established during the operational day, i.e. the
capacity available after closure of the Elbas maiket. terms ATC and OC is explained in chater

Figure4 outlines the generic steps that are required in a capacity allocation process. This BRS defines the
data interchanges that will be required to enable such a generic process to operate. The registration and
gualificationof market participants to enable them to participate in the market is outside the scope of this
guide.

[ @De’[ermine transfer capacity ]J O

= %

<<BusinessPartners=

__International System Operator

2
<<BuginessPartner>:>
Transmission

==paficipates== __
participates>> _

e p Capacity Allocator

_— =<BusinessProcessUseCasess .

. n

N Propose transfer capacity r_,-)
— I

kpauj\i\ci[:] ates==
O e Y

T - e altic_i_;l_t;a-s_;;_"'-- = ‘\\ <<parficipates>> - <<BusinessProcessUseCasess .
P P <<BusinessPartner>= ) __ MNotify transfer capacity __-—-"j

System Operator S— S———

<={faricipatess=

Figure 4: UseCase of the transmission capacity allocation process in the Nordic market

There are two principle activities such a process. The first step relates to the identification of all available
transmission capacity that can be allocated. The available capacity has initially to be agreed between the
System Operatoithrough thenternational System Operatofhe main ators in the process are tBgstem
Operators InternationalSystem Operatand theTransmission Capacity Allocator
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The second step covers allocation activity itself and publication (distribution) of the avagaisi@ission
capacity Once agreed isimade available to the market participants through thiesmission Capacity
Allocator.

This BRS defines the information flows required to satisfy these two steps and it is particularly focused on
the dayahead capacity allocation market for implicit toicing.
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4 HARMONISED ROLE S USED INAIDETERMINE TRANSFER CA PACITY O
In the figureand definitiondelow the relevant parts of the eblX, EFET &MTSOE Harmonised role
modelare outlined.

Mordic TS0 Role Model
[ @ ]J Market Area
T
Market Balance Area Alocated Capacity Area
A
Faor the Nordic countries
thiz is always Mord Pool
Contfols Opdrates | Spot
Provides available transfer capacity to - =
Systefﬁ Operator Transmission 'Capac'rty Allocator

Figure 5: Outline of the Harmonisele model within the scope of capacity allocation

Definitions (from the eblX, EFET andENTSO-E Harmonised role modél
Market Balance Area: A geographic area consisting of one or mdegering Grid Areas
with common market rules for which the settlemesponsible
party carries out a balance settlement and which has the same price
for imbalance. AMarket Balance Areanay also be defined due to
bottlenecks.

Market Area: An area made up of seveihrket Balance Areaisiterconnected
through AC or DC link. Trade is allowed between differéarket
Balance Areasvith common market rules for trading across the
interconnection.

Allocated Capacity Area: A Market areawhere the transmission capacity between
theBalance areass given to theBalance Responsibl
Partiesaccording to rules carried out byfeansmission
Capacity Allocator Trade betweeBalance areass
carried out on a bilateral or unilateral basis.

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

Tramsmission as mentioned above means "the transport of electricity
on the extra high or high voltage network with a view to its delivery
to final customers or to distributors. Operation of transmission
includes as well the tasks of system operation conceitsing
management of energy flows, relibability of the system and
availability of all necessary system services." (definition taken from
the UCTE Operation handbook Glossary).

Note 1:
Additional obligations may be imposed through local market rules.
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Note 2

NOIS (see definition in chaptés) will act in the role as
International System 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 Operatorshe allocation of available transmission capacity
for anAllocated capacity areaHe offers the available transmission
capacity tahe market, allocates the available transmission capacity
to individualCapacity Traderand calculates the billing amount of
already allocated capacities to thapacity Traders

Note:

Nord Pool Spowill act in the role agransmission Capacity
Allocator in theDetermine transfer capacigrocessn the Nordic
countries
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5 BUSINESSPARTNER VIEW, DETERMINE TRANSFER CA PACITY
In addition to the roles defined in tkeblX, EFET andENTSGE Harmonised role modé¢seed) the
following partner typedave been identified as relevdot the Business ardaetermine transfer capacity

Definitions:
International System Operatok cooperation of two or more System Operators across national
borders, acting as a System operator forctirabined area.

Nord Pool Spot: Nord Pool Spois a specialisation of the generic rdl@ansmission
Capacity AllocatorNord Pool Spofixes the allocations through
implicit auctioning

NOIS: is a specialisation of the generic raiéernational Syster@perator.

NOIS is an information system for exchange of operational
information betweeisystem Operators
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6 BUSINESSENTITY VIEW, DETERMINE TRANSFER CA PACITY

In addition to the domains defined in thielX, EFET andENTSOE Harmonised role modé¢seed) the
following business entitielsave been identified as relevant for the Business2egarmine transfer
capacity

Transfer capacity: Capacity exchanged betweSgstem operatomnd betweelsystem
operatorsand theTransmissia capacity allocator The Transfer
capacitycan be split int@®perational capacityOC) andAvailable
Transfer CapacitfyATC).

OcC: Operational capacitgxchanged betweedystem
operators The OC is the available transfer capacity as
established during ¢hoperational day, i.e. the capacity
availableafter closure of th&lbasmarket.The OC is used
for system operation and not for market purposes. The OC
may be both higher and lower than the AT@e OC may
be negative.

ATC: Available Transfer CapacitfATC) exchanged between
System operatoand betweelsystem operatotand the
Transmission capacity allocatofFhe ATC for a certain
marketcannot be changed after the closure ofréhevant
market.The ATC may be negative.
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7 BUSINESSDOMAIN VIEW

7.1 Business area: Determine Transfer Capacity

In the Nordic countries the congestion managensdmndled through implicit auctioning, involving the
System Operatord he prerequisite is a transparent, 1g@striminatory capacity allocation process in
compliancewith European regulations in particular EC 1228/2003. Allocated transmission capacity, which
in the Nordic countries are on a daiBlspot) and hourly (Elbadjasis, is validated during the scheduling
process for cross border transactions. In add@paational capacitymay be exchanged in the future as an
intradayprocess.

This Business Requirement Specificati@RS)is focused on providing the generic information models for
the data exchange between 8ystem Operato@ndthe Transmission Capacitéllocator. Needed
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 ]J C ~
% )

<<BusinessPartners»

==BusinessPartner==
_ International System Operator

==participates==__— Transmission
» — Capacity Allocator
,,--""-_<_<_E|uSinESSPI'OCESSUSECaSE;}- T

‘- Propose transfer capacity .~ ==pafticipates==

<:||}cipa!‘2$\
.k&_‘%" . g By

<=paricipates== ,f--'"'_;:_Ei-usinessProcessUseCas:e;:: T
=z=BusinessPartner== S Hotify transfer capacity _--")
System Operator —— —

Figure 6: UseCasebeterminetransfercapacity

Figure6 outlines the steps that are required in a capacity allocation pindbgsNordic countriesThis
BRSdefines the data interchanges that will be required to enable such a gemegRs to operate.

In the Nordic coutries the first step is identification of @Vailable TransmissiorCapacity(ATC) that can
be allocated. The available capacity has to be agreed betweysthen Operatothirough the UseCase
Propose transfer capagitOnce agreed it is made availatiehe market participants throughe Trans
mission Capacity Allocatoi.e. UseCasNotify transfer capacityThe main actors in the process are the
System Operatorsnd theTransmission Capacity Allocator

In the future (today only relevant for theiNed cable) it may be possible f8ystem Operatot® adjust the
ATC during the intraday phasgi.e. determine th®perational CapacityOC), also thisccording to the
UseCasé’roposetransfercapacity

This BRS defines the information flows requitedsatisfy these steps.

The Roles that take part in tBetermine Transfer Capacitalculation are:
1 System Operatord SO)who perform all network security calculations and has the overall
responsibility for the definition oAvailable Capaciy betweerMarket Balance Areas;
1 International System Operatarho is an information system for exchange of operational
information between th8ystem operators.
1 Transmission Capacity Allocatevho provides data on thidready Allocated CapacitfAAC).

For Available Transfer CapacityATC) the System Operatom@gree the capacity thastto be offered to the
marketthroughthe International System Operatand thisagreedcapacity istransmitted to thaffected
System Operatosndthe Transmission Capacity Allocatowho makes the information available to the
market.The process is further described in the rodvepters
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For Operational CapacitfOC) theSystenoperatorsagree the capacity on an inttay basis.

The Business ardaetermine Transfer Capacitan besplit into to twoprocesss Propose transfer capacity
andNotify transfer capacity

"l @Determine transfer capacity ]J

==BusinessProcessAction=>
: Hotify transfer capacm

==BusinessProcessAction==

: Propose transfer

i [If ATE)

th

[If oC]

.
@)

Figure 7: Activity diagram: Determine transfer capacity

7.2 Process area: Propose transfer capacity

[ @Prupase transfer capacity ]J

<<paricipates==

~ z<BusinessProcessUseCases>

<=BusinessPartners=
System Operator

I:“m._ Propose transfer capacity
—

e

. ==panicipates==

==BusinessPartner==
International System Operator

Figure 8: UseCasePropose transfer capacity

Whenavailableandoperational transfer capacitiemre agreed for exchange between the Nordic countries
theroles that take part in th@ocessarethe System Operato@ndthe International System OperatdVhen
the capacitieare agreed between a Nordic country and aMarmic country theapproval processanbe

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

Between &5ystenoperatorandthe International System Operatgolansfor TTC are exchanged in order to
determineTransfer Capacityor the operation of the cross border connection. As a result of thissproce
ATC is establishetly thelnternational system operatand thereafter notified to affected parties. lised
to plan operation of the cross border connection.

The process may be run&8C, the day before operation or as OC during Halgt.

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

Time constraints:
TTC: In due time before the market needs the information
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Nordic TSO message exchangaodel

OC: When neededalso during the operational day

i [ @ Propose transfer capacity ]J

==BusinessPartner== % <<BusinessPartner==
System Operator International System Operator
==BuginessProcessAction== ==SharedBusinessEntity States= ==BuginezsProcessActions=
Propose transfer = : TransferCapacitylotification .} -/ Verify transfer capacity
capacity [Proposed]
P
\.B

Figure 9: Activity diagram: Propose transfer capacity

7.3 Process area: Notify transfer capacity

[ @Notify transfer capacity ]J %

p i . «particip_aﬁa_s»____ zBusinessPartners
—% zparticipatess /.-r""'«EIusinessF‘rocessUseCase» T System Operator

«BusinessPartners h Notify transfer capacity —_—

International Hici _1__————_ —
System Operator =paricipaless =BusinessPartners
Transmission Capacity Allocator

Figure 10: UseCase: Notify transfer capacity

After agreementfoATC the International System Operatootifiesthe offered apacity tothe Transmission
Capacity Allocatorwho makes the information available to the markeaddition thdnternational System

Operatornotifies affectedsystem Operator3 he notification process run the day before operation.

Figure 11: Activity diagram: Notify transfer capacity
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