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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 based on ENTSO-E IGs and Excel documents. In addition the 

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

and Poland, using even more standards, such as NorNed xml and ENTSO-E standards.  

 

For efficiency reasons the four Nordic TSOs and Nord Pool Spot have set up a project for migration of the 

message exchanges towards one common message standard. The project is run as NORDEL project with the 

Nordic Ediel Group as the steering group. The aim is to define message exchange models that can be used 

for all message exchanges between the Nordic TSOs and Nord Pool Spot.  

 

This document is a show case of a Business Requirement Specification (BRS) detailing the message 

exchanges related to transfer capacity. The focus of the document is the business aspects of the message 

exchanges and the basis for the document is the ENTSO-E ECAN IG. The BRS is accompanied by a 

Requirements Specifications Mapping (RSM), 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 is based on the ENTSO-E ECAN implementation guide [1], the ebIX, EFET and ENTSO-E 

Harmonised role model [3] and UN/CEFACT Modelling Methodology version 2 (UMM) [4], while the 

related RSM (HTML model and XML schemas) are based on UN/CEFACT UML Profile for Core 

Components version 1 (UPCC) and UN/CEFACT XML Naming and Design Rules version 2 (NDR). The 

intention with the documents is to 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 however continuing 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 ENTSO-E principles for usage of XML. 

 

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

 

 

1.3 Transfer capacity allocation overview 

There are some network grids within the ENTSO-E domain which are affected by structural congestion. 

Various congestion 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 transparent, non-discriminatory capacity allocation process in 

compliance with European regulations in particular EC 1228/2003. 

 

Allocated transmission capacity, which can be on a long-term, daily or intraday basis, is validated during the 

final day ahead or intraday Scheduling process for cross border transactions. 

 

This BRS is focussed on providing the generic information models for the data exchange between the 

Transmission Capacity Allocator, the System Operators and the International System Operator participating 

in the capacity market for cross border scheduling in the Nordic countries. The information models in 

question cover the essential requirements of all the congestion management methods identified above, 

however limited to those used in the Nordic market. 

 

When determining the transfer capacities and margins between the Nordic countries the following three 

terms are used (see also [9]):  
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Total Transfer Capacity (TTC) TTC is the maximum exchange program between two 

areas compatible with operational security standards 

applicable at each system if future 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 physical flows during 

operations due to physical functioning of load-

frequency regulation, 

b) Emergency exchanges between System 

Operators to cope with unexpected unbalanced 

situations in real time, 

c) Inaccuracies, e.g. in data collection and 

measurements. 

 

In practice, 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 = TTC ï TRM  

 

NTC is the maximum exchange program between two 

areas compatible with security standards applicable in 

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

 

The TTC between two subsystems is jointly determined by the TSOs on both sides of the interconnection. 

 

When determining the capacity on the interconnection between two subsystems, the capacity is calculated by 

the System Operators on each side of the connection by using computer programs 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 power 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 dynamic simulations 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 levels 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 transfer capacity 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 for day-ahead trading (Elspot) in its 

entirety. The System Operators guarantee the NTC value given for Elspot trading. The remaining cross-
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border transmission capacity available under actual operational conditions after the Elspot notification of 

planned trading flow is offered to the intra-day 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 HVDC-connections, the thermal 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 the ENTSO-E ECAN IG, which is the basis for the transfer capacity process 

described in this document, the terms ATC (Available Transfer Capacity) will be used instead of NTC. 

Based on the actual calculation principles used for transfer capacities in the Nordic countries the ENTSO-E 

definition of ATC and the Nordel definition of NTC will coincide. In addition the term OC (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 market.  

 

Figure 1 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 

qualification of market participants to enable them to participate in the market is outside the scope of this 

guide. 

 

 
Figure 1: UseCase of the transmission capacity allocation process in the Nordic market 

 

There are two principle activities in 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 Operators through the International System Operator. The main actors in the process are the System 

Operators, International System Operator and the Transmission Capacity Allocator. 

 

The second step covers allocation activity itself and publication (distribution) of the available transmission 

capacity. Once agreed it is made available to the market participants through the Transmission Capacity 

Allocator. 

 

This BRS defines the information flows required to satisfy these two steps and it is particularly focused on 

the day-ahead capacity allocation market for implicit auctioning.  

 

 

1.4 Project organisation 

The project is organized as a project group within Nordel. 

 

Steering group:  Nordic Ediel Group (NEG): 

Christian Odgaard, Energinet.dk, cco@energinet.dk 

Heli Anttila, Fingrid, Heli.Anttila@fingrid.fi 

Oscar Ludwigs, SvK, Oscar.Ludwigs@svk.se  

Tor Åge Halvorsen, Nord Pool, Tor.Halvorsen@nordpool.com 

Tor Heiberg, Statnett, tor.heiberg@statnett.no  

mailto:cco@energinet.dk
mailto:Heli.Anttila@fingrid.fi
mailto:Oscar.Ludwigs@svk.se
mailto:Tor.Halvorsen@nordpool.com
mailto:tor.heiberg@statnett.no
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Convenor:  Jon-Egil Nordvik, Statnett, jon-egil.nordvik@statnett.no  

Secretary: Ove Nesvik, EdiSys, ove.nesvik@edisys.no  

Project members:  Antti Niemi, Nord Pool Spot, an@npspot.com  

Christian Hoang Huy Le, Statnett, christian.le@statnett.no  

Christian Odgaard, Energinet.dk, cco@energinet.dk  

Heli Anttila, Fingrid, Heli.Anttila@fingrid.fi  

Jan Owe, SvK, Jan.Owe@svk.se  

Jari Hirvonen, Fingrid, Jari.Hirvonen@Fingrid.fi  

Jon-Egil Nordvik, Statnett, jon-egil.nordvik@statnett.no 

Ove Nesvik, EdiSys, ove.nesvik@edisys.no  

Roar Grindstrand , Statnett, roar.grindstrand@statnett.no 

 

 

1.5 References 

[1] ENTSO-E implementation guides, see http://entsoe.eu/index.php?id=73  

¶ ENTSO-E Modelling Methodology (EMM) 

¶ ENTSO-E UCTE SO-SO Process 

¶ ENTSO-E Scheduling System, ESS 

¶ ENTSO-E Settlement Process, ESP 

¶ ENTSO-E Reserve Resource Planning, ERRP 

¶ ENTSO-E Capacity Allocation and Nomination, ECAN 

¶ ENTSO-E Publication Document, EPD 

¶ ENTSO-E Status Report, ESR 

¶ ENTSO-E Acknowledgement process 

[2] ECP (Energy communication platform) Functional Specifications  

[3] The ebIX, EFET and ENTSO-E Harmonised role model, see http://entsoe.eu/index.php?id=73  

[4]  UN/CEFACT Unified Modelling Methodology (UMM), see http://umm-dev.org/  

[5] UML Profile for Core Components (UPCC), see http://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), see http://www.ebix.org/  

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

[9] Principles for determining the transfer capacity in the Nordic power market 

http://195.18.187.215/docs/2/LOILGJJBDBKOGFGGPDANMMFOPDBW9DBDGG9DW3571KM/Nor

del/docs/DLS/2008-00049-01-E.pdf  

 

 

1.6 Change log 
 

Ver/rel/rev Changed by Date Changes 

1.1.B Ove Nesvik 20091216 ¶ Textual corrections 

¶ Update of Nordic codes (Znn codes) 

1.1.A Ove Nesvik 20091127 The status of the document is changed to a Show case for 

UN/CEFACT based message exchange and an explanatory 

text is added, see paragraph 1.2. 

1.0.B Ove Nesvik 20090616 New SvK logo 

1.0.A Ove Nesvik 20090529 First release 
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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 ebIX Energy 

market domain model, while the lower parts currently is based on the ECAN IGs from ENTSO-E.  

 

 
Figure 2: Overview of the Nordic TSO Domain 

 

In the rest of this document the Business area Determine transfer capacity is further elaborated. 
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3 DETERMINE TRANSFER CA PACITY  
 

 

3.1 ebIX, EFET and ENTSO-E Harmonised roles used in ñDetermine transfer capacityò 

In the figure and definitions below the relevant parts of the ebIX, EFET and ENTSO-E Harmonised role 

model are outlined.  

 

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

 

Definitions (from the ebIX, EFET and ENTSO-E Harmonised role model) : 

Market Balance Area: A geographic area consisting of one or more Metering 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. A Market Balance Area may also be defined due to 

bottlenecks. 

 

Market Area: An area made up of several Market Balance Areas interconnected 

through AC or DC links. Trade is allowed between different Market 

Balance Areas with common market rules for trading across the 

interconnection. 

 

Allocated Capacity Area: A Market area where the transmission capacity between 

the Balance areas is given to the Balance Responsible 

Parties according to rules carried out by a Transmission 

Capacity Allocator. Trade between Balance areas is 

carried out on a bilateral or unilateral basis. 

 

System Operator: 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 also determine 

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 network with 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 services." (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 as International System operator in the 

Determine transfer capacity process. 

 

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

allocated capacity area. 

 

For explicit auctions: 

The Transmission Capacity Allocator manages, on behalf of the 

System Operators, the allocation of available transmission capacity 

for an Allocated capacity area. He offers the available transmission 

capacity to the market, allocates the available transmission capacity 

to individual Capacity Traders and calculates the billing amount of 

already allocated capacities to the Capacity Traders. 

 

Note: 
Nord Pool Spot will act in the role as Transmission Capacity 

Allocator in the Determine transfer capacity process in the Nordic 

countries. 

 

 

3.2 Business Partner View, Determine transfer capacity 

In addition to the roles defined in the ebIX, EFET and ENTSO-E Harmonised role model (see 3.1) the 

following partner types have been identified as relevant for the Business area Determine transfer capacity.  

 

Definitions: 

International System Operator: A cooperation of two or more System Operators across national 

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

 

Nord Pool Spot: Nord Pool Spot is a specialisation of the generic role Transmission 

Capacity Allocator. Nord Pool Spot fixes the allocations through 

implicit auctioning.  

 

NOIS: is a specialisation of the generic role International System Operator. 

NOIS is an information system for exchange of operational 

information between System Operators. 

 

 

3.3 Business Entity View, Determine transfer capacity 

In addition to the domains defined in the ebIX, EFET and ENTSO-E Harmonised role model (see 3.1) the 

following business entities have been identified as relevant for the Business area Determine transfer 

capacity.  

 

Transfer capacity: Capacity exchanged between System operators and between System 

operators and the Transmission capacity allocator.  The Transfer 

capacity can be split into Operational capacity (OC) and Available 

Transfer Capacity (ATC). 

 

OC: Operational capacity exchanged between System 

operators. The OC is the available transfer capacity as 

established during the operational day, i.e. the capacity 

available after closure of the Elbas market. The OC is used 

for system operation and not for market purposes. The OC 
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may be both higher and lower than the ATC. The OC may 

be negative.  

 

ATC: Available Transfer Capacity (ATC) exchanged between 

System operators and between System operators and the 

Transmission capacity allocator. The ATC for a certain 

market cannot be changed after the closure of the relevant 

market. The ATC may be negative. 

 

 

3.4 Business area: Determine Transfer Capacity 

In the Nordic countries the congestion management is handled through implicit auctioning, involving the 

System Operators. The prerequisite is a transparent, non-discriminatory capacity allocation process in 

compliance with European regulations in particular EC 1228/2003. Allocated transmission capacity, which 

in the Nordic countries are on a daily (Elspot) and hourly (Elbas) basis, is validated during the scheduling 

process for cross border transactions. In addition Operational capacity may be exchanged in the future as an 

intraday process.  

 

This Business Requirement Specification (BRS) is focused on providing the generic information models for 

the data exchange between the System Operators and the Transmission Capacity Allocator. Needed 

communication towards the various market players participating in the capacity market for cross border 

scheduling may be covered on a later stage. 

 

 
Figure 4: UseCase: Determine transfer capacity 

 

Figure 4 outlines the steps that are required in a capacity allocation process in the Nordic countries. This 

BRS defines the data interchanges that will be required to enable such a generic process to operate. 

 

In the Nordic countries the first step is identification of all Available Transmission Capacity (ATC) that can 

be allocated. The available capacity has to be agreed between the System Operators through the UseCase 

Propose transfer capacity. Once agreed it is made available to the market participants through the Trans-

mission Capacity Allocator, i.e. UseCase Notify transfer capacity. The main actors in the process are the 

System Operators and the Transmission Capacity Allocator.  

 

In the future (today only relevant for the NorNed cable) it may be possible for System Operators to adjust the 

ATC during the intra-day phase, i.e. determine the Operational Capacity (OC), also this according to the 

UseCase Propose transfer capacity.  

 

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

 

The Roles that take part in the Determine Transfer Capacity calculation are:  

¶ System Operators (TSO) who perform all network security calculations and has the overall 

responsibility for the definition of Available Capacity between Market Balance Areas; 
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¶ International System Operator who is an information system for exchange of operational 

information between the System operators. 

¶ Transmission Capacity Allocator who provides data on the Already Allocated Capacity (AAC). 

 

For Available Transfer Capacity (ATC) the System Operators agree the capacity that is to be offered to the 

market through the International System Operator and this agreed capacity is transmitted to the affected 

System Operators and the Transmission Capacity Allocator, who makes the information available to the 

market. The process is further described in the next chapters. 

 

For Operational Capacity (OC) the System operators agree the capacity on an intra-day basis. 

 

The Business area Determine Transfer Capacity can be split into to two processes; Propose transfer capacity 

and Notify transfer capacity: 

 

 
Figure 5: Activity diagram: Determine transfer capacity 

 

 

3.5 Process area: Propose transfer capacity 

 

 
Figure 6: UseCase: Propose transfer capacity 

 

When available and operational transfer capacities are agreed for exchange between the Nordic countries 

the roles that take part in the process are the System Operators and the International System Operator. When 

the capacities are agreed between a Nordic country and a non-Nordic country the approval process can be 

run as a bilateral process between a Leading System Operator and a Following System Operator, such as for 

the NorNed cable. In the rest of this BRS it is assumed that the process is run between Nordic countries.  

 

Between a System operator and the International System Operator, plans for TTC are exchanged in order to 

determine Transfer Capacity for the operation of the cross border connection. As a result of this process 

ATC is established by the International system operator and thereafter notified to affected parties. It is used 

to plan operation of the cross border connection. 
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The process may be run as TTC, the day before operation or as OC during intra-day. 

 

A System Operator sends a proposal for transfer capacity, either TTC or OC, to the International System 

Operator. 

 

Time constraints: 

TTC:  In due time before the market needs the information. 

OC: When needed, also during the operational day. 

 

 
Figure 7: Activity diagram: Propose transfer capacity 

 

 

3.6 Process area: Notify transfer capacity 

 

 
Figure 8: UseCase: Notify transfer capacity 

 

After agreement of ATC the International System Operator notifies the offered capacity to the Transmission 

Capacity Allocator, who makes the information available to the market. In addition the International System 

Operator notifies affected System Operators. The notification process is run the day before operation. 
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Figure 9: Activity diagram: Notify transfer capacity 

 

 


































































