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1 INTRODUCTION  
 

1.1 Background 

Today the Nordic TSOs exchange documents based on several different formats and standards, such as Ediel 

(DELFOR/MSCONS), NOIS XML documents 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 

document exchanges towards one common document standard. The project 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 a Business Requirement Specification (BRS) detailing the document exchanges related to 

schedules, prognosis and Ancillary services (reserve resources) in the Nordic countries. The focus of the 

document is the business aspects of the document exchanges and the basis for the document is the ENTSO-E 

ESS and ERRP Implementation Guides [1], together with the ebIX
®
, EFET and ENTSO-E Harmonised role 

model [3]. When implementing the BRS, the ENTSO-E ESS and ERRP Implementation guides and the 

related ENTSO-E XML schemas should be used.  

 

In addition a show case is made for the Determine Transfer Capacity process [9]. This BRS is based on the 

ENTSO-E ECAN Implementation Guide [1], but modified to fit the UN/CEFACT standards:  

¶ UN/CEFACT Modelling Methodology (UMM) [4] 

¶ UN/CEFACT UML Profile for Core Components (UPCC) [5] 

¶ UN/CEFACT XML Naming and Design Rules (NDR) [6] 

 

 

1.2 Nordic Energy Domain Model 

A Nordic Energy market Domain model, giving an overall overview of the structure and processes used in 

the Nordic Energy market, can be found in [10].  

 

 

1.3 Possible further developments 

¶ Consumption prognoses  

o Norway and Sweden: Only internal process within the TSOs.  

o Denmark: Internally generated within the TSO. The Consumption responsible parties can 

optionally send these prognoses on an hourly basis, the day before. 

¶ Weather prognoses  

 

 

1.4 Project organisation 

The project is organised 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  

Willem Karel D van der Meijden, Energinet.dk, wme@energinet.dk  

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  

mailto:cco@energinet.dk
mailto:Heli.Anttila@fingrid.fi
mailto:Oscar.Ludwigs@svk.se
mailto:Tor.Halvorsen@nordpool.com
mailto:tor.heiberg@statnett.no
mailto:wme@energinet.dk
mailto:jon-egil.nordvik@statnett.no
mailto:ove.nesvik@edisys.no
mailto:an@npspot.com
mailto:christian.le@statnett.no
mailto:cco@energinet.dk
mailto:Heli.Anttila@fingrid.fi
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Jan Owe, SvK, Jan.Owe@svk.se  

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

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

Mikael Kristensen, Energinet.dk, mkr@energinet.dk 

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

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

 

 

1.5 References 

[1] ENTSO-E implementation guides, see http://www.entsoe.eu/resources/edi/: 

¶ 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 Harmonised Role Model, ENTSO-E, ebIX
®
 and EFET, see 

http://www.entsoe.eu/resources/edi/  

[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] Nordic Ediel Group, Show case for usage of UN/CEFACT standards; BRS for the Nordic TSO 

Determine transfer capacity model, see http://www.ediel.org/ 

[10] Nordic Energy Market Domain Model, see http://www.ediel.org/ 

[11] Agreement regarding operation of the interconnected Nordic power system (System Operation 

Agreement) 

http://www.entsoe.eu/fileadmin/user_upload/_library/publications/nordic/operations/060613_entso

e_nordic_SystemOperationAgreement_EN.pdf 

 

 

1.6 Terms 

In this document the term Ancillary services is used for services needed to maintain a stable power system, 

typically used for instant handling of changes in consumption and outages in generation and transmission. 

The Ancillary services consist of primary, secondary and tertiary reserves, characterised by their activation 

time. The term Ancillary services are used as a synonym to Reserve resources, as is used in the ENTSO-E 

Scheduling System [1]. 

 

The term document is used instead of message, when this is applicable. However when referencing ENTSO-

E document names, the ENTSO-E name will be used, e.g. message, report or document. 

 

The term Market schedules is used instead of the ENTSO-E term Schedules when this is applicable and 

Operational schedules is used instead of the ENTSO-E term Resource schedules when this is applicable. 

 

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

 

 

mailto:Jan.Owe@svk.se
mailto:Jari.Hirvonen@Fingrid.fi
mailto:jon-egil.nordvik@statnett.no
mailto:wme@energinet.dk
mailto:ove.nesvik@edisys.no
mailto:roar.grindstrand@statnett.no
http://www.entsoe.eu/resources/edi/
http://www.entsoe.eu/resources/edi/
http://umm-dev.org/
http://www.untmg.org/
http://www.uncefactforum.org/ATG/ATG_Home.htm
http://www.ebix.org/
http://www.ediel.org/
http://www.ediel.org/
http://www.ediel.org/
http://www.entsoe.eu/fileadmin/user_upload/_library/publications/nordic/operations/060613_entsoe_nordic_SystemOperationAgreement_EN.pdf
http://www.entsoe.eu/fileadmin/user_upload/_library/publications/nordic/operations/060613_entsoe_nordic_SystemOperationAgreement_EN.pdf
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1.7 Change log 
 

Ver/rel/rev Changed by Date Changes 

1.1.A Ove Nesvik 20100713 Published version 1.1.A 

Request for 

comment 

for 1.1.A 

Ove Nesvik 20100622 ¶ The example in Appendix A is corrected: 

o DocumentVersion is removed 

o ProcessType is corrected to A17 

o ReceiverRole is corrected to Z03 

o BusinessType is corrected to Z25 

¶ Subject Party is corrected to optional [0..1] in the Class 

diagram for Planned resource schedule (chapter 8.2.1) 

and Resource Schedule Confirmation Report (chapter 

8.2.2). 

¶ References to a RSM document is removed from the 

introduction. 

Draft for 

1.1.A 

Ove Nesvik 20100305 ¶ Curve type is added to the Planned Resource Schedule 

Document and the Resource Schedule Confirmation 

Report. 

¶ The Document type code Z04, Operational schedule, 

binding has been added to the Operational Schedule 

Document. 

1.0.A Ove Nesvik 20100215 Approved first version. 
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2 PLANNING  
 

2.1 Planning in the overall context (Domain model) 

The Domain model describes the main business process areas needed to have a well functioning energy 

market. The model is important for having a common and agreed understanding on how the energy market 

works as a basis for development of common methods for exchange of information.  

 

 
Figure 1: UseCase diagram: Domain model 

 

For a more elaborated description of the process include in the domain model, see [10].  

 

 

2.2 Breakdown of the scheduling process within the planning phase 

 

In the rest of this document the Business area (UseCase) Schedule resources from the Business area Plan is 

further elaborated. 

 

 
Figure 2: UseCase diagram: The Nordic planning process 

 

 

The Determine transfer capacity process is documented in a separate BRS, see [9]. 
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The Process area Plan, outlined in Figure 2, concerns principally schedules and prognosis supplied by the 

different Balance responsible parties and the System operator for a given Market balance area or a group of 

Market balance areas. It also deals with the exchange of schedules between two Market balance areas via 

System operators and the International system operator. Some of the resulting schedules are afterwards sent 

to the Imbalance settlement responsible after validation, to be used in the Settlement process. Furthermore, 

the planning phase, include exchanges related to Reserve resources.  

 

 
Figure 3: Activity diagram: The Nordic planning process 
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3 OVERVIEW OF THE NORDIC SCHEDULING PRO CESS 
 

 
Figure 4: UseCase diagram: The Nordic Scheduling process 

 

In Figure 4 the Nordic scheduling process is further decomposed into Business areas and Process areas. 

Each of these Business areas and Process areas will be further described below.  

 

The Balance responsible parties, operating within one or several Market balance areas sends schedules and 

prognosis to the System operator, ensuring the correct operation of one or several Market balance areas. The 

System operator sends the schedules to the International system operator for validation and publication.  

 

 

The basic principle upon which this phase has been based is that all the trades between two Balance 

responsible parties must be notified and coherent. For each Market balance area all the ñinò flows should 

balance with all the ñoutò flows. In the case of imbalance, the System operator must manage the imbalance 

prior to the operation phase. 
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Figure 5: Activity diagram: The Nordic Scheduling process 

 

 

3.1 Schedule system information flows 

The schedule document transmission cycle is composed of the following phases: 

 

1. The initial transmission of the schedule document to the System operator. During this phase the 

document is verified for coherence independently of all the schedule documents that have been 

transmit by other parties. This phase verifies the coherence of the time series within the document. 

The phase ends with the transmission to the sender of a positive or negative acknowledgement of the 

time series received and a transmission of the validated schedules to the International system 

operator. 

2. The matching validation (only in Denmark and Sweden) can be carried out on the time series within 

a document once the time series from the complementary parties has been received. If a time series 

is found not to match, an anomaly document is transmitted to all the involved parties informing them 

of the problem. Time series found to be in error need to be retransmitted via the retransmission of the 

applicable schedule document containing the corrected time series.  

3. In the third phase the System operator informs the International system operator about relevant 

received schedules and prognosis. The International system operator is responsible for publication 

of the information. 

4. In the last phase the System operator (Denmark and Sweden) or the Balance responsible parties 

(Finland and Norway) sends the schedules to the Imbalance responsible parties as input to the 

Settlement process. 

 

Related documents are defined according to the UMM Business Data View [4], see chapter 8. 

 

 

3.2 Schedule system information requirements 

The sequence diagrams in Figure 6 and Figure 9 outlines the information that is exchanged between the 

different actors in the planning phase of the Nordic energy market scheduling process. The sequence diagram 

in Figure 6 outlines the market schedules, which are used in an economic settlement, while the sequence 
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diagram in Figure 9 outlines the operational schedules used for operational purposes. The information flows 

concern essentially the day-ahead and intraday scheduling process as seen from a Market balance area 

administered by a System operator and connected to another Market balance area administered by an 

external System operator.  

 

 

3.2.1 Market schedules 

Trade can take place between the Market balance areas and the transmission capacity between the areas is 

allocated to the Balance responsible parties by the Transmission capacity allocator, see [9]. 

 

The Nordic market is relatively simple compared to the typical market structure in central Europe and 

requires a simple subset of the ENTSO-E sequence diagrams, see [1].  

 

In Denmark and Sweden the Balance responsible parties will inform their System operator of the bilateral 

trades they have carried out within a Market balance area. In Denmark these purchases and sales will 

initially be controlled for coherence and if correct, the Balance responsible parties will be informed by the 

System operator that the schedule has been accepted for processing. In the case of error, both the System 

operator in Denmark and Sweden will inform the Balance responsible party of the errors through an 

anomaly report. The Balance responsible party may then resubmit the schedules with the necessary 

corrections. After cut-off time the System operator in Denmark and Sweden will send the schedules to the 

Imbalance settlement responsible, to be used in the Settlement process. 

 

In Finland and Norway the Balance responsible parties will send their market schedules directly to the 

Imbalance settlement responsible, to be used in the Settlement process. 

 

To close the process, relevant schedules are sent to the Imbalance settlement responsible party. This process 

is not covered in this guide. 
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Figure 6: Sequence diagram of prognosis, market schedules and matching documents (ESS) 

 

Comments to the diagram: 

¶ Arrow 3, Market schedules from Balance responsible parties to the Imbalance settlement 

responsible, used in Finland and Norway, is seen as a part of the Settlement process and will not be 

further elaborated in this document. 

 

 

3.2.2 Operational schedules 

The UCTE-System maintains the load-frequency control through the use of primary, secondary and tertiary 

control to stabilise the interconnected system.  

 

The NORDEL-system is stabilised primarily through frequency control. Since the NORDEL system is 

connected by DC-Links to the UCTE system their different control mechanisms do not influence one 

another. Independent from the control philosophies used, system control is done by a number of reserve 

products that have become part of a liberalised market in almost all European countries. 
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System balancing

Imbalance settlementSystem control

UCTE

Primary Control:
Activation criteria:
Deviation of 
frequency
Automatic Activation.

Secondary Control:
Activation criteria:
Deviation of power 
and frequency*
Automatic Activation.

Tertiary Control:
Activation criteria 
To restore secondary
Reserve Manual 
Activation
(SATCR, DATCR)

NORDEL

Primary Control (FNR):
Activation criteria:
Deviation of frequency 
Due to consumption**
Automatic Activation

Primary Control (FDR):
Activation criteria:
Deviation of frequency 
due to disturbance**
Automatic Activation

Tertiary Control:
Activation criteria:
To restore primary and 
secondary reserve 
Manual Activation

* Refer to the UCTE 
Operational Handbook 
policy 1 for the definition 
of power and  frequency 
error.

** Refer to the Nordel guide 
for the definitions of 
disturbance and 
consumption

Secondary Control:
Activation criteria:
Deviation of power 
and frequency**
Automatic Activation.

 
Figure 7: UCTE and Nordel operational schedules differences 

 

 

The reserve control mechanisms in the operational sense of the UCTE-system and the NORDEL system is 

outlined in the above diagram.  

 

To correctly handle load/generation balance prognosis it has become essential to exchange an ever-growing 

amount of information between all involved parties. So much so that the historical phone operations are no 

longer feasible. The open market requirements demand that the non-discrimination of information also plays 

its part with added complexity. Amongst the primary requirements is the necessity to provide for energy 

reserves in order to respond to unexpected events to keep the electricity system operational.  

 

Three types of reserve are collected together in order to guarantee an operational network: 

 

¶ The primary reserve is instantaneous and is activated automatically as a function of the frequency 

or to be more exact, the deviation from 50 Hz. The settings of the generators define how much they 

contribute when there is a frequency deviation.  

¶ The secondary or fast reserves are reserves that within 15 minutes shall be able to eliminate the 

unbalance between generation and load and thus re-establish the primary or instantaneous reserve.  

¶ The tertiary or slow reserve shall have such qualities that it can replace the fast reserves. 

Economical judgement is taken into account when decision is taken regarding the speed of the slow 

reserves. The activation of tertiary reserves is handled manually. 

 

In the future the use of secondary control, LFC (Load Frequency Control), will increase. Secondary control 

is used in Sweden, Denmark and planned implemented in Norway by 2011. 
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3.2.3 Overview of Trading Models 

The ENTSO-E Task Force Balance Management (TF BM) has developed several contractual models which 

describe how the trading of balancing services across borders could be facilitated. This section provides an 

overview of two of these models, covering the roles and responsibilities of each participant. The involved 

participants are the Resource Providers (RP) and the System Operators (SO). 

 

The principal role in these models is that of a Resource Provider which is defined as ñA role that manages a 

resource object and provides the schedules for itò. A Resource Object is defined as being ñA resource that 

can either produce or consume energy and that is reported in a scheduleò. 

 

The two models that have been developed are: 

 

¶ Model 1 ï System Operator - Resource Provider, not used in the Nordic area and not further 

described in this document. 

¶ Model 2 ï System Operator - System Operator  

 

 

Model 2 (System Operator ï System Operator) 

The main principle behind model 2 is that System Operators will contract for the provision of balancing 

services to each other. Each System Operator will then be responsible for taking the necessary action in his 

own area to deliver the balancing service to the other System Operator. 

 

Imbalance Settlement
Arrangements

Imbalance Settlement
Arrangements

Reserve object

System operator

Resource provider

Reserve object

System operator

Resource provider

Area  1 Area  2

 
Figure 8: Contractual Arrangements for Trading Balancing Services Using Model 2 

 

 

The key features of this model, as outlined in the diagram in Figure 8, are: 

 

¶ The System Operators of Area 1 and Area 2 are different. They are responsible for balancing their 

own area 

¶ The Resource Providerôs Reserve Object in Area 1 is physically connected to the network controlled 

by the System Operator of Area 1 (same arrangement in Area 2) 

¶ Each area has its own set of electricity market rules, including those relating to imbalance settlement 

¶ The Resource Providerôs Reserve Object in Area 1 may provide balancing services for the System 

Operator of Area 1 
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¶ The Resource Provider in Area 1 shall not provide balancing services directly to the System 

Operator of Area 2 

¶ The System Operator of Area 1 may contract with the System Operator of Area 2 to provide 

Balancing Services (and vice versa) 

¶ The System Operator of Area 1 is responsible for taking the necessary action in his own area to 

deliver balancing service to the System Operator of Area 2 and vice versa. 

 

 

 
Figure 9: Sequence diagram of operational schedules 

 

 












































































