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1   Background 
 
The Nordic Council of Ministers has in its meeting in Akureyri on 2 September 
2004 asked Nordel to perform some tasks and present the results to the Council on 
1 March 2005.  
 
One of the tasks is to survey how system responsibility is defined and executed in 
the different Nordic countries. According to the Nordic Council of Ministers, the 
survey shall illuminate similarities and differences between the countries and 
assess the reasons for the differences. Nordel is asked to present a joint view of 
system responsibility in the Nordic countries. Among other things, the 
responsibility for the system operators and the participants in the market shall be 
defined. The definition shall also include the distribution of costs between costs 
for network business and costs for business in competition. This shall be done in a 
way that creates a common platform for the further harmonisation work and 
continuous positive development of the Nordic electricity market. It is also 
important to identify the need for changes in among others legislation and 
guidelines in the different countries as a consequence of an implementation of a 
common definition in the Nordic countries. Areas to be included in the task are 
among others balance settlement, security of supply, congestion management and 
system services.   
 
The Board of Nordel has assigned the task to a Steering Group consisting of the 
members of the Market Committee and the chairs of the Operations Committee 
and the Planning Committee.  
The Nordel Market Committee has in a paper described the task, the aim of the 
study, the organising of a task force, the scope of the study and the working 
procedure and schedule. A consultant supported by contact persons, nominated by 
the Steering Group, will form the task force and will be responsible for the study. 
The contact persons shall provide the consultant with the necessary information 
and advice. The contact persons are supported by the Nordel Legal Group and 
other TSO resources being experts in the issues to be studied. The consultant is in 
charge of reporting the deliverables.  
 
Björn Hagman, Hagman Energy AB, has been chosen as the consultant for the 
study.  
 
The international denomination TSO (transmission system operator) describes all 
the Nordic national grid companies. They are both system operator and 
transmission operator. This study will not embrace the transmission operation 
role. The study will neither embrace system responsibility in Iceland. 
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2   Present legal definitions of system responsibility 
 
One focus in the study has been to survey the present definitions of system 
responsibility in the Nordic countries. The survey has, besides the areas 
mentioned by the Nordic council of Ministers, also included other areas which are 
parts of system responsibility or can be seen as parts of system responsibility. The 
present legal definitions in the Nordic countries of system responsibility are 
presented under the following headlines: 
 
- General definition of system responsibility 
- Promotion of competition 
- Long-term security of supply 
- Technical functionality of the power system  
- Balance control and balance regulation 
- Capacity allocation and congestion management  
- Management of operational disturbances and shortage situations  
- Provision of system services 
- Balance settlement 
- Other duties 
- Financing of system responsibility 
 
In cooperation with the Legal Group, definitions in legislation or guidelines from 
Parliament, Government or Regulator have been identified. These definitions are 
supplemented by more detailed rules from the system operators.  
 
 

2.1   General definition of system responsibility 
 
Denmark: System responsibility activity is in § 5 of the Electricity Supply Act 
(ESA) defined as the activity with the over-all responsibility for upholding 
security of supply and an effective use of an integrated electricity supply system. 
 
Finland: In 16 § of the Electricity Market Act (EMA) it is stipulated that the 
Energy Market Authority shall decide that one transmission operator shall be 
responsible for technical functionality and operational reliability of the national 
electricity system and perform the duties of the national balance responsibility in 
an appropriate and for the parties in the electricity market equal and non-
discriminating way (system responsibility). National balance responsibility is 
defined as responsibility for the balance for the whole country within each 
operational hour and responsibility for the national balance settlement (3 § EMA).  
 
Norway: The system operator shall according to § 5A-1 of the Energy Act (EL) 
ensure that there is for all times momentary balance between the total supply and 
the total consumption of electricity, taking into account exchange with linked 
foreign systems.  
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Sweden: System responsibility for electricity is according to 8 chapter 1 § of the 
Electricity Act (EL) the over-all responsibility that electrical installations co-
operate reliably so that balance between production and use of electricity is 
maintained in the short-term within the whole or parts of the country. 
 
 

2.2   Promotion of competition 
 
Denmark: The system operator shall, when performing its duties, contribute to 
ensure that best possible conditions are created for competition in the markets for 
production and supply of electricity (§ 31 ESA). 
 
The system operator shall cooperate with other system operators in other 
countries concerning market issues (§ 28 ESA). 
 
Establishing a well-functioning market in competition is one of the criteria for 
new transmission capacity (§ 4 of the Energinet Denmark Act (EDA)). 
 
The system operator may, after approval from the Minister for Economic and 
Business Affairs, commence as co-owner of the Nordic power exchange, Nord 
Pool, or in subsidiaries owned by Nord Pool (§ 31 ESA until 31 December 2004). 
This paragraph is cancelled from 1 January 2005 with the explanation that it is 
already fulfilled.   
 
Finland: The transmission operator that is system responsible shall maintain and 
develop its activities and services and maintain, operate and develop its network 
and other facilities and also the interconnection lines in order to ensure the 
prerequisites for an effective function of the electricity market (16 § EMA). 
 
Conditions imposed by the system operator in order to perform its duties may 
restrict neither commercial operations between the parties nor the competition in 
the market (licence). 
 
Norway: The system responsibility shall be exercised in a socially rational manner 
(§ 5A-1 Decree on the Energy Act (ENL) issued by the Ministry of Petroleum and 
Energy). The regulations on system responsibility are designed to give the basis 
for an effective power market (§ 1 Regulations on Power System Operation (FoS) 
laid down by NVE). 
 
Statnett has the responsibility for arranging the power exchange with other 
countries according a special licence. The physical power exchange with other 
countries shall be based on trade in the Nord Pool Spot market and on the system 
operation agreement with other system operators (licence).  
 
The system operator shall develop market solutions that will help to ensure an 
efficient development and use of the power system (§ 4 FoS). 
 
Measurement and settlement shall be done in a way that ensures simple market 
access and gives the basis for an efficient power supply (§ 4-5 ENL). 
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Sweden: Svenska Kraftnät shall according to 2 § in its instruction from the 
Government (SvK-I) promote competition in electricity supply.   
 
Svenska Kraftnät shall according to its annual instruction from the Government 
work for an increased integration and harmonisation of the electricity markets of 
the Nordic countries and shall further develop the electricity market cooperation 
within Europe in order to promote an internal electricity market.  
 
 
2.3   Long-term security of supply 
 
Denmark: The system operator is responsible for security of supply and shall 
ensure sufficient production capacity in the integrated electricity supply system (§ 
27 a ESA). 
 
Production plants with a capacity of more than 25 MW may not be taken out of 
operation for a longer time without approval from the system operator (§ 27 b 
ESA). The system operator can with a view to maintaining security of supply 
enter into an agreement about postponing the stop of the plant. 
 
The system operator shall according to § 11 in the Ministerial order concerning 
the services of the System Responsible (MoSR) execute a comprehensive 
planning in order to give a basis for an assessment for at least 10 years of security 
of supply and the need for changes in the electricity network over 100 kV. The 
plan shall be sent to the Danish Energy Authority (§ 13 MoSR). The authority can 
decide guidelines for the planning. 
 
The Minister of Economic and Business Affairs can decide instructions that the 
system operator shall perform measures if these measures are seen as necessary 
for maintaining sufficient security of supply (§ 27 d ESA). (Such instructions 
have so far not been decided.) The Minister can decide that measures shall be 
performed after invitation to tender or according to another transparent and non-
discriminating procedure. 
 
Finland: A network development obligation is defined in 9 § EMA. The network 
operator shall maintain, operate and develop its network and connections to other 
networks according to reasonable needs of the customers and for its part ensure 
the access of the customers to electricity of sufficient good quality.  
 
The system operator has no other defined responsibilities regarding long-term 
security of supply. 
 
Norway: The system operator shall ensure that there is momentary balance at all 
times (§ 5A-1 EL). 
 
The system operator shall supervise the development of the power system and 
keep the authorities continuously informed regarding the development of power 
and energy balances (§ 5A-1 ENL).  
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The system operator has the responsibility to continuously investigate and 
develop necessary measures for handling very severe power situations and to 
inform NVE of its findings (§ 22a FoS). Measures can not be accomplished 
without a decision from NVE.  
 
The system operator shall according to its licence supervise the development of 
the power system and support expansion of regional and central networks in a 
socio-economically rational way. 
 
Sweden: There are no defined responsibilities for the system operator regarding 
long-term security of supply in EL or the decree on system responsibility (SAF). 
 
Svenska Kraftnät shall enlarge the network based on socioeconomic profitability 
assessments (1 § SvK-I). 
 
The system responsible authority has, according to 1 § in the new Act on Power 
Reserve (EfRL), the responsibility that a peak load reserve at an amount of 
maximum 2000 MW is available. The peak load reserve shall be created by 
agreements with producers about the disposal of additional production capacity 
and with consumers about the right to curtail their consumption of electricity. The 
peak load reserve shall be a complement to the production capacity that is 
available in the electricity market. 
 
The costs for acquiring the peak load reserve shall be paid by the balance 
responsible parties (2 § EfRL).  
 
EfRL is valid until 29 February 2008.The objective is, according to the proposal 
from the Government to the Parliament, that market-based solutions will be 
created during the period until the winter 2008. 
 
 
2.4   Technical functionality of the power system 
 
Denmark: Plants and installations shall fulfil prescribed technical demands and 
standards in order to be connected to the electricity supply network (§ 26 ESA) 
 
The system operator in Denmark shall prepare guidelines, that are necessary for 
the system operator to perform its duty, regarding (§ 9 MoSR): 
 
- Connection of production plants. 
- Connection of consumer plants.  
- Access to and use of the electricity supply network. 
- Obligations of the participants in order to enable the system operator to 
maintain technical quality and balance. 
 
Finland: The transmission operator that is system responsible may impose such 
demands on use of the transmission system and connection of plants and loads 
that are necessary for realising system responsibility (16 § EMA). 
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Fingrid is licensed by the Energy Market Authority as the transmission operator 
with system responsibility. The system operator shall specify the standard of 
operational reliability to be maintained in the Finnish national grid, shall maintain 
the associated technical requirements for the system in accordance with Nordic 
and national design criteria, and shall agree with the parties involved in the 
electricity system upon the measures necessary for ensuring the technical 
operability of the system (licence). 
 
The system operator shall ensure that agreements, necessary to the performance of 
its functions, with parties operating on the electricity network remain current to 
ensure the technical functionality and to maintain the operational reliability of the 
system (licence). 
 
The system operator may impose conditions necessary for performing the 
associated duties on the operation of the electricity system and of production 
plants and loads pertaining thereto (licence). Such conditions include system-
technical requirements for power stations and other networks, regulations on 
maintaining operational reliability of the electricity network, and a duty to furnish 
the party responsible for the system with the required technical and operational 
data. 
 
Norway: A concessionaire is obliged to maintain an electrical plant in adequate 
reliable state including provisions for maintenance and modernisation that ensure 
satisfactory quality of supply (§ 3-4 ENL). 
 
A concessionaire shall inform the system operator about plans for new 
installations or changes in its own installations that can affect the operation and 
the use of regional and central networks (§ 14 FoS). New installations or changes 
can not be implemented without approval of the system operator.  
 
The system operator may determine voltage limits and reactive power limits in the 
regional and central networks (§ 15 FoS). 
 
The system operator may determine type, location and setting of protection and 
reconnection equipment in the regional and central networks and in production 
plants that are connected to these networks (§ 20 FoS).  
 
A concessionaire shall report to the system operator all operational failures in the 
regional and central networks and production plants that are connected to these 
networks (§ 22 FoS). The reports shall include all matters that might be of 
significance for a full analysis. The system operator shall carry out a fault analysis 
in the event of operational failures. If only one concessionaire is involved, the 
concessionaire shall do the fault analysis. The system operator shall distribute 
analysis results and compile statistics regarding operational failures. 
 
The system operator shall inform concessionaires about matters that are important 
for the safe operation, efficient use and development of their installations, as well 
as about matters that are of significance for quality of supply in the area (§ 24 
FoS).  
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Sweden: Svenska Kraftnät may, to the extent it is necessary for operational 
reliability in the national electrical system, issue instructions regarding control, 
test or inspection and other instructions regarding electrical plants, material and 
installations (8 chapter 1 § EL and 16 § SAF). Svenska Kraftnät is named as 
supervising authority for operational reliability in the national electrical system. 
   
 
2.5   Balance control and balance regulation 
 
Denmark: The system operator shall maintain the technical quality and balance 
within the integrated electricity supply system (§ 27 a ESA).  
 
The system operator shall cooperate with system operators in other countries to 
establish mutual and equivalent principles for electricity supply (§ 28 ESA). The 
system operator shall enter into necessary joint system operation agreements in 
order to ensure the benefits by integrated systems. 
 
The system operator can demand necessary information from the users of the 
network (§ 27 a ESA). The system operator shall transfer information to other 
system operators to the extent it is necessary for the cooperation between the 
operators or for the duties of the other operator (§ 2 MoSR). 
 
Transmission installations and production plants with capacity more than 25 MW 
may not be taken out of operation for a longer time without approval from the 
system operator (§ 27 b ESA).  
 
Production companies shall inform the system operator for a period up to four 
weeks which plants with a capacity of more than 25 MW that are expected to be 
operational (§ 27 b ESA). Production companies shall at latest the day before 
operation inform the system operator which plants with a capacity of more than 
25 MW that are expected to be in operation. If the system operator assesses that 
there will be risks in security of supply, the system operator can request that more 
plants are ready for operation. The system operator pays extra costs because of the 
request. 
 
The system operator shall before the start of each day of operation approve plans 
for anticipated production, consumption and trade (§ 27 c ESA). The approval can 
be conditioned by changes in the plans if it is necessary considering security of 
supply. The system operator may only reduce or disconnect prioritised production 
if reduction of production from other plants is not enough for maintaining the 
technical quality and balance. 
 
Finland: With respect to the national grid and the interconnection lines that are 
under its control, the system operator is responsible for controlling transmission, 
for normal network operation and for operational control, and shall deal with 
serious malfunctions and subsequent restoration of normal electricity system 
operations (licence). 
 
The system operator may impose a duty to furnish the system operator with 
required technical and operational data. The system operator shall furnish parties 
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involved in the electricity network with the national grid information needed to 
maintain necessary operational reliability of their operations and measurement 
data from the grid that are necessary for power balance management (licence). 
 
The system operator shall ensure maintenance of the national power balance 
during each hour and the balance electricity operations needed by the balance 
responsible parties with which it has concluded agreements (licence). 
 
Norway: The system operator shall coordinate the dispositions of all who wholly 
or partly own or operate production or network, suppliers, consumers and 
organised market places in order to ensure momentary balance (§ 5A-1 ENL). 
Everyone who wholly or partly owns or operates network, production or market 
place as well as sellers and consumers are obliged to follow instructions from the 
system operator (§ 5A-1 EL). 
 
The system operator shall coordinate the concessionaires planned operational 
shutdowns on the regional and central networks and production units that are 
connected to these networks (§ 17 FoS). No one can implement an operational 
shutdown without the approval of the system operator. The system operator may 
reprioritise already agreed operational shutdowns on its own initiative or in 
accordance with an inquiry from a concessionaire. The party responsible for the 
reprioritisation pays additional costs in respect of such reprioritisation. 
 
The system operator shall ensure momentary balance at all times with satisfactory 
quality of supply in the power system (§ 4 FoS). The system operator shall have 
adequate output reserves at its disposal at all times (§ 9 FoS). The system operator 
shall ensure that frequency and time deviations are normally kept within the 
provisions in the Nordic system operation agreement (§ 10 FoS).  
 
The system operator shall operate and develop a regulating power market in order 
to deal with deviations from planned production and expected consumption 
during the operational hour, as well as other undesirable situations in the power 
system (§ 11 FoS). If it is obvious that the market is failing to give socio-
economically efficient prices within a limited geographical area, the system 
operator may suspend offers in the regulating power market and make use of the 
offered volumes at current elspot price for the area. 
 
Concessionaires shall report to the system operator on a daily basis before 19.00 
for each elspot area, unless otherwise determined by the system operator, about 
their own production schedules and accompanying frequency response and 
rotating reserves (for each station/station group) for each hour during the next day 
(§ 8 FoS).  A concessionaire may change production schedules in accordance with 
decisions adopted by the system operator. 
 
The system operator may call for changes in production to be specified per 
quarter of an hour (§ 8 FoS).  The system operator may bring forward or postpone 
planned production changes by up to 15 minutes. The system operator shall pay 
for any losses incurred by the producer in this respect. The system operator may 
decide limits for planned ramping across DC links and by large individual users.   
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The concessionaires shall adhere to voltage limits and reactive power limits 
determined by the system operator. A concessionaire shall notify the system 
operator about operational situations where the imposed limits may not be 
adhered to (§ 15 FoS). 
 
The system operator may instruct the concessionaires to send it measurements and 
reports that are necessary for the efficient operation and use of the electricity 
system (§ 18 FoS). The system operator shall prepare and distribute information 
concerning matters relating to the power system which are of significance for the 
energy market, as well as concerning matters which are important for general 
quality of supply (§ 4 FoS). 
 
Sweden: A balance responsible party shall report the following to the system 
operator at latest 16.00 the day before the operational day: 
 
- Production plan per production plant for each hour. If the total change in 
production between two hours is higher than 100 MW, it shall be reported during 
which 5-minutes period(s) and by which production plant(s) the regulation will be 
executed (4 § SAF). 
- Available unused capacity and frequency response per production plant for 
each hour (4 § SAF). 
- Planned import and export per interconnection line for each hour (5 and 7 §§ 
SAF). 
- Planned purchase and sale per balance responsible party for each hour (5 
and 7 §§ SAF). 
- Consumption forecast per geographical area for each hour (6 § SAF). 
 
Planned changes in delivered information shall promptly be reported to the 
system operator (§ 8 SAF). 
 
A balance responsible party shall continuously inform the system operator 
regarding the production at each production plant with capacity over 100 MW (9 
§ SAF). The owner of an interconnection line shall continuously inform the 
system operator regarding the transmission across the line (10 § SAF). 
 
 
2.6   Capacity allocation and congestion management  
 
Denmark: The system operator shall before the day of operation give public 
information regarding the transmission capacity in the transmission network (§ 27 
c ESA). The system operator can without payment order changes in the plans for 
production, consumption and trade if the plans are not approved and if the 
changes are necessary to avoid exceeding the transmission capacity. The system 
operator shall ensure that renewable production has prioritised access to the 
network (§ 7 MoSR). 
 
The system operator may counter-trade in order to mitigate transmission 
constraints (§ 31 ESA). 
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The system operator shall cooperate with system operators in other countries 
about establishment of mutual and equivalent principles for joint operation of 
interconnection lines including management of balance and capacity problems (§ 
28 ESA). 
 
For interconnection lines that are allowed to be reserved, the party with 
reservation shall enable that the capacity is fully used (§ 8 MoSR). Free or unused 
capacity shall be reported to the system operator so that it can provide the 
capacity to the market. 
 
The system operator shall prepare a plan for the future need of transmission 
capacity in the integrated electricity supply system and the interconnection lines 
to other systems (§ 28 ESA). The system operator shall in cooperation with 
transmission responsible parties ensure necessary reconstruction and new 
construction of transmission facilities according to the plan.  
 
Finland: No special provisions regarding capacity allocation or congestion 
management. 
 
The transmission operator that is system responsible shall maintain, operate and 
develop its network in order to ensure the prerequisites for an effective function 
of the electricity market (16 § EMA). 
 
Norway: The system operator shall decide elspot areas in order to deal with major 
and long-term bottlenecks in the regional and central networks (§ 5 FoS). The 
system operator shall normally decide separate elspot areas when a shortage of 
energy is expected in a limited geographical area. The system operator shall 
inform of decided elspot areas in reasonable time before they are used. 
 
The system operator shall decide maximum permitted limits for trading power 
between elspot areas on an hourly basis (§ 6 FoS). The system operator shall 
inform of decided trading limits in reasonable time before they are used. 
 
Other bottlenecks in the regional and central networks shall normally be dealt 
with by using the market for regulating power (§ 5 FoS). Additional costs because 
of deviations from the regulating power merit order list shall be covered by the 
system operator. 
 
Concessionaires of regional and central networks shall prepare lists showing 
maximum transmission limits to the system operator for its approval (§ 7 FoS). 
The system operator is responsible for complying with the transmission limits. 
 
The system operator may instruct a producer to adjust its production schedules to 
constraints in the transmission network due to reviews or operational failures (§ 8 
FoS). The system operator decides how available transmission capacity shall be 
distributed between several concessionaires. 
 
Sweden: No special provisions regarding capacity allocation or congestion 
management. 
 



 13

Svenska Kraftnät shall in a businesslike way maintain, operate and develop a 
cost-effective, reliable and environmentally adjusted national grid. Svenska 
Kraftnät shall enlarge the network based on socioeconomic profitability 
assessments. 
 
 
2.7   Management of operational disturbances and shortage 
situations 
 
Denmark: When the risk for network collapse is imminent and during network 
collapse and restoration of the network, the system operator may without payment 
order the necessary changes in production, trade and consumption (§ 27 c ESA).  
  
Finland: The system operator shall be entitled to impose appropriate restrictions 
on loads and to direct the use of the active reserve and other generating capacity 
in situations jeopardising operational reliability (licence). 
 
When resolving major disruptions or other serious malfunctions, the system 
operator shall have unfettered authority over the application of loads and the 
production of power stations until all restrictions on loads or production imposed 
in the course of settling the disruption have been removed and normal system 
conditions achieved (licence). 
 
Norway: The system operator can in difficult operational situations get access to 
capacity by demanding that all available regulating capacity in production and 
consumption shall be notified to the regulation market (§ 5A-1 ENL). The 
demand shall be done after the price in the spot market has been determined (§ 12 
FoS). 
 
In the event of operational failure, the system operator may demand the use of all 
available regulating capacity in the production system in order to re-establish 
normal operations (§ 12 FoS). The price of non-notified production shall be set at 
the regulation price for the elspot area, unless otherwise agreed. 
 
In very special operational situations, the system responsible can enforce short-
term disconnection of consumption in order to maintain balance (§ 5A-1 ENL).  
Such instructions to network concessionaires shall comprise the size of the 
disconnection and the expected duration and may also specify which customer 
groups should be disconnected (§ 13 FoS). Reconnection must not take place 
unless approved by the system operator. Enforced disconnections will affect the 
regulated income framework for the system operator. 
 
The Ministry of Petroleum and Energy can decide to impose rationing when there 
is shortage of energy because of extraordinary circumstances and rationing is 
considered necessary to ensure the best use of the available energy (§ 5A-2 EL 
and § 5A-2 ENL). A special governmental decree regulates how rationing shall be 
planned and effected. NVE is the rationing authority. The system operator also 
has duties according to the decree.  
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Sweden: The system responsible authority may, if it is necessary for performing 
system responsibility, order network concessionaires to reduce or disconnect 
distribution to consumers (8 chapter 2 § EL). If it is possible because of system 
responsibility, reduction or disconnection shall be performed as fairly as possible. 
To the extent it is possible, commitments of the concessionaires regarding 
security of supply shall be observed. 
 
 
2.8   Provision of aystem services 
 
System services or ancillary services is a generic term for services the system 
operators need for the technical operation of the power system. 
 
Denmark: The system operator shall use transparent, non-discriminating, market-
based methods when procuring the energy it needs for performing its duty (§ 28 
ESA). 
 
The system operator can after the approval of production plans order production 
companies to change or to start production if it is necessary because of security of 
supply (§ 27 c ESA). The system operator shall pay according to objective criteria 
for changes in the schedules. 
 
Finland: The transmission operator that is system responsible shall, regarding 
services in connection with system responsibility, publish terms and prices (16 § 
EMA). 
 
The system operator shall ensure frequency regulation by reserving the use of the 
necessary technical production reserves according to the mutual agreement of 
system responsible parties in the Nordic countries and continually ensuring the 
adequacy and activation of these reserves (licence). 
 
The system operator shall attend to the duties of system responsibility in an 
impartial and neutral manner in respect of all parties involved in the electricity 
network. The system operator shall also ensure the economical and efficient use 
of regulating power resources (licence). 
 
Norway: The system operator shall to the greatest possible extent use measures 
that are based on market principles (§ 5A-1 ENL). 
 
The system operator shall develop market solutions that will help to ensure the 
efficient development and use of the system (§ 4 FoS). 
 
The system operator may instruct a concessionaire to provide regulating power 
and accompanying rotating reserves within the technical limits of the production 
plant (§ 9 FoS). The system operator shall pay the concessionaire for this. 
 
Production plants shall contribute by producing reactive power within the 
technical limits of the plant (§ 15 FoS). The system operator shall pay for costs 
incurred in respect of demanded production of reactive power above levels agreed 
between the system operator and the producers. 
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The system operator may demand installation and operation of automatic system 
protection equipment (§ 21 FoS). The system operator shall pay for the costs 
because of such instructions. 
 
Sweden: The system responsible authority may, to the extent it is necessary for 
performing system responsibility, order producers to increase or reduce 
production of electricity (8 chapter 2 § EL). The compensation shall be market-
based. 
 
 
2.9   Balance settlement 
 
Denmark: If the real production, consumption or trade of electricity from a system 
user differs from the approved plan, the system operator can order reasonable 
payment for the imbalances (§ 27 c ESA). Exemptions are given for 
environmentally friendly electricity production. Regulation of imbalances shall be 
performed according to objective criteria decided by the system operator. The 
system operator shall, after consulting relevant parties, report its rules and criteria 
to the Danish Energy Regulatory Authority. The Authority can order changes in 
the rules and criteria. 
 
The system operator in Denmark shall prepare guidelines for measurement and 
reporting (§ 10 MoSR).  
 
Finland: A party in the electricity market shall have an open supplier according to 
4 b § in the Decree on the EMA (DEMA). An open supplier shall for its open 
supply to a party decide a balance responsible party. An open supply is defined as 
a supply where the supplier delivers all the electricity demand of the customer or 
a supply where the supplier balances the customer’s difference between 
production and purchase on one side and consumption and sale on the other side 
(4 a § DEMA).  
 
A distribution network operator shall organize balance settlement and information 
exchange concerning open supplies in its network (4 e § DEMA). The operator 
shall report aggregate data to the balance responsible parties of the suppliers. 
 
A balance responsible party shall organize balance settlement and information 
exchange relating to it on national and regional networks and from the national 
network to the measurement points between a distribution network and another 
network concerning the open supplies it is balance responsible for (4 f § DEMA).  
 
The national balance power unit shall investigate the national power balance and 
the balances of the balance responsible parties in such a way that the balance 
settlement results in the balance difference between the national balance power 
unit and the balance responsible parties and the balance difference between 
Finland and other countries (4 g § DEMA). Fingrid performs the task of the 
national balance power unit (licence). 
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The terms for the electricity needed for managing the national power balance shall 
be equal and non-discriminating for the parties in the electricity market (§ 16 a 
EMA). Terms that obviously restrict competition are not allowed. The price for 
balance power shall be reasonable. 
 
The distribution network operator investigates yearly for the customers of every 
supplier the differences between estimated energy and the measured energy after 
use of typical load curves for customers without hourly metering (6 § DEMA). 
The differences shall be debited and credited the suppliers in the network.  
  
Norway: The party responsible for settlement shall ensure that all feeding in and 
withdrawal of electricity shall be correctly settled in a way that economic balance 
in the power market is attained (§ 4-3 EL). 
 
Anyone who owns or operates a network, production or organised market place as 
well as suppliers and consumers are obliged to the instructions from the 
settlement responsible party (§ 4-3 EL).  
 
Measurement and settlement shall be done in a way that ensures simple market 
access and gives the basis for an efficient power supply (§ 4-5 ENL).  
 
Connection points with an expected turnover of more than 100 000 kWh per year 
shall have hourly measurement (§ 3-3 Regulations on measurement, settlement 
etc (FoM) laid down by NVE). Households with expected demand over 8 000 
kWh per year shall be periodically measured every month, every second month or 
every third month. All connection points shall be measured at least once a year. 
Change of supplier can only be executed on Mondays (§ 2-2 FoM). 
 
The party responsible for settlement shall calculate regulating power balances for 
every balance responsible party, every hour and every regulation area (§  4-1 
FoM). Terms for settlement of regulating power shall be laid down in an 
agreement between the balance responsible parties and the party responsible for 
settlement ( 4-7 FoM). A supplier who is not balance responsible has to be 
connected to a balance responsible party. 
 
Sweden: A supplier of electricity may only deliver in points connected to the 
network where someone has accepted the economic responsibility that the 
national grid is furnished with as much electricity as is taken out in the connection 
point (balance responsibility) (8 chapter 4 § EL). Such a commitment shall be 
done in a balance agreement with the system responsible authority. The terms in a 
balance agreement shall be objective and non-discriminating (proposed new 8 
chapter 4 a § EL). 
 
The supplier shall report to the network concessionaire concerning who is the 
balance responsible party (8 chapter 6 § EL). A change of balance responsible 
party in a connection point can only be executed the first day in a month (8 
chapter 9 § EL). 
 
A network concessionaire is obliged to measure the amount of electricity and its 
distribution over time (3 chapter 10 § EL). For consumers with a subscription of 
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maximum 200 A or 135 kW, the network concessionaire shall first calculate 
preliminary percentages and after measurements calculate final percentages. It is a 
duty for the network concessionaire to report the measurements and calculations. 
Consumers with higher subscription shall be measured every hour (6 § of the 
Decree on measurement, calculation and reporting (MF)).  
 
All consumers shall be measured at least monthly from 1 July 2009 and 
consumers with a subscription higher than 63 A shall have hourly meters from 1 
July 2006 according to a principal decision by the Parliament in 2003. 
 
The Swedish Energy Agency has issued regulations on measurements etc 
(STEMFS). A network concessionaire shall report preliminary percentages for the 
calculation area at latest the 15th in the month before the operation month (7 
chapter 1 § STEMFS). Final percentages shall be reported at latest the last day in 
the month 13 moths after the operational month. 
 
The system responsible authority shall effect balance settlement between the 
balance responsible parties (8 chapter 11 § EL). The system responsible authority 
has been given the right to issue regulations on settlement (23 § MF). 
 
 
2.10   Other duties 
 
Denmark: The system operator shall distribute costs for environmentally friendly 
electricity and perform other duties according to chapter 9 in ESA (§ 28 ESA). 
Chapter 9 (§§ 55-68) in ESA contains several provisions concerning for instance 
obligation to pay for environmentally friendly electricity and issuing of renewable 
certificates. 
 
The system operator shall ensure the performing of such research and 
development activities that are necessary for a future environmentally friendly 
and energy efficient transmission and distribution of electricity (§ 28 ESA). 
 
The system operator shall ensure the performing of such research and 
development activities that are necessary for the use of environmentally friendly 
electricity production technologies (§ 29 ESA). 
 
The system operator shall execute a comprehensive planning in order to give a 
basis for an assessment of the development of essential environmental aspects of 
electricity and combined heat and power production for at least 10 years (§ 11 
MoSR). The plan shall be sent to the Danish Energy Authority (§ 13 MoSR). The 
authority can decide guidelines for the planning. 
 
The system operator shall prepare an annual report to the Minister regarding the 
development of essential environmental aspects of electricity and combined heat 
and power production (§ 28 ESA). 
 
The Minister for Economic and Business Affairs can decide instructions that the 
system operator shall ensure that storage of fuel is adequate considering security 
of supply (§ 30 ESA). 
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The system operator shall cover extra costs for isolated electricity networks (§ 28 
a ESA). 
 
Finland: Concerning the origin of renewable electricity in Finland, Fingrid is 
appointed to be the issuer for the guarantee of origin. 
 
The system operator has no defined responsibilities regarding energy policy 
objectives. 
 
Norway: The regulations on system responsibility shall ensure that system 
responsibility is exercised in a socially rational manner including taking any 
public and private interest affected into consideration (§ 1 FoS).  
 
Statnett is appointed by the Ministry of Petroleum and Energy to be the issuer of 
guarantees of origin for renewable electricity. 
 
The system operator has no defined responsibilities regarding energy policy 
objectives. 
 
Sweden: Svenska Kraftnät is assigned as the authority for electricity contingency 
planning.  
 
Svenska Kraftnät has special duties concerning dam safety in Sweden (2 b § 
SVK-I). 
 
Svenska Kraftnät is the issuer of guarantees of origin for renewable electricity 
according to the Guarantees of Origin Act and is accounting authority according 
to the Electricity Certificates Act. 
 
The tasks above have in Sweden not been defined as parts of system 
responsibility. 
 
 
2.11   Financing of system responsibility 
 
Denmark: Energinet Danmark and its wholly-owned subsidiaries shall, with a 
view to avoiding discrimination, cross subsidisation and distortion of competition, 
keep separate accounts for each of their electricity-related and natural gas-related 
activities including system operation, transmission operation and distribution 
operation (§ 12 EDA). 
 
Profits from the activities can be brought back to the respective consumer groups 
or be used for consolidation (§ 13 EDA). Profits may not be used for dividends to 
the state. 
 
Finland: The transmission operator that is system responsible shall regarding 
services in connection with system responsibility publish terms and prices and the 
basis for deciding terms and prices (16 § EMA). 
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There are no special legal provisions regarding financing of system responsibility. 
The principles for financing grid services are seen as valid also for services in 
connection with system responsibility.  
 
Norway: The system operator for the Norwegian power system is regulated with a 
total income limit including costs for both network operation and system 
operation (§ 11-1 Regulations on economic and technical reporting, income 
regulation for network undertakings and tariffs (FoT) laid down by NVE).  
 
There are no special provisions regarding financing of system responsibility. 
 
Sweden: When assessing the reasonableness of transmission tariffs, system 
responsibility activities which are not assignable to a certain customer or category 
of customers shall be considered as parts of network activities (4 chapter 9 § EL). 
 
Svenska Kraftnät shall, according to its annual instruction from the Government, 
in its annual report present separate results for transmission operation and system 
operation and the basis for allocation of common costs.  
 
The costs for acquiring the peak load reserve mentioned in section 2.3 shall be 
paid by the balance responsible parties (2 § EfRL). The system responsible 
authority decides the fees and the fee for each balance responsible party shall be 
based on the extent of the balance responsibility and the extent of imbalances 
during the period covered by the fee.  
 
 
2.12   Legal abbreviations in chapter 2   
 
DEMA Decree on the Energy Market Act (Elmarknadsförordning) (Finland) 
EDA Energinet Danmark Act (Lov om Energinet Danmark) (Denmark) 
EfRL Act on Power Reserve (Lag om effektreserv) (Sweden) 
EL Electricity Act (Ellag) (Sweden) 
EL Energy Act (Energiloven) (Norway)  
EMA Energy Market Act (Elmarknadslag) (Finland) 
ENL Decree on the Energy Act (Energilovforskriften) (Norway) 
ESA Electricity Supply Act (Lov om elforsyning) (Denmark) 
FoM Regulations on measurement, settlement etc (Forskrift om måling, 

avregning og samordnet optreden ved kraftomsetning og fakturering 
av nettjenester) (Norway) 

FoT Regulations on economic and technical reporting, income regulation 
for network undertakings and tariffs (Forskrift om økonomisk og 
teknisk rapportering, inntektsramme for nettvirksomheten og tariffer) 
(Norway) 

FoS Regulations on Power System Operation (Forskrift om systemansvaret 
i kraftsystemet) (Norway) 

MF Decree on measurement, calculation and reporting (Förordning om 
mätning, beräkning och rapportering av överförd el) (Sweden) 

MoSR Ministerial order concerning the services of the System Operator 
(Bekendtgørelse om systemansvarlig virksomhed og anvendelse af 
transmissionsnettet m.v.) (Denmark) 
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SAF Decree on System Responsibility (Förordning om systemansvaret för 
el) (Sweden) 

STEMFS Regulations on measurement, calculation and reporting (Statens 
energimyndighets föreskrifter och allmänna råd om mätning, 
beräkning och rapportering av överförd el) (Sweden) 

SvK-I Instruction from the Government regarding Svenska Kraftnät 
(Förordning med instruktion för Affärsverket Svenska Kraftnät) 
(Sweden)  
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3   Execution of system responsibility in the Nordic 
countries   
 
The execution of system responsibility in the Nordic countries is summarised in 
the following for each area of system responsibility described in the previous 
section. One basis for the execution of system responsibility is the Nordic Grid 
Code. The Code is a collection of rules and agreements between the system 
operators concerning the interconnected Nordic grid.  
 
 
3.1   General execution of system responsibility                                                
 
The system operators have different legal status in the Nordic countries. Energinet 
Danmark is a state activity. Fingrid Oyj is a limited company with the state as a 
minority owner. Statnett SF is a state company. Affärsverket Svenska Kraftnät is 
an authority and legally a part of the state. 
 
Although only Svenska Kraftnät is an authority, when performing tasks 
concerning system responsibility all the system operators follow the rules for 
authorities concerning for example the principle of public access to official 
records. The issue of being an authority or not has therefore not resulted in major 
differences in the practical execution of system responsibility.  
 
One difference that can be observed in the practical execution of system 
responsibility is however that Fingrid to a higher extent relies on agreements with 
the participants in the market. The three other system operators also have 
agreements with the participants and try to establish consensus in their market 
councils, but they make more decisions without agreements if there are different 
opinions. 
 
 
3.2   Promotion of competition 
 
All the Nordic system operators have a focus on market design issues. When 
developing and modifying market rules, they aim to promote an efficient 
functioning of the market. They also aim to promote increased competition and 
reduced potential for market power and its exercise.  
 
The work aiming to harmonise the Nordic market is in itself a promotion of 
competition in the electricity market. All the Nordic system operators are now co-
owners of Nord Pool Spot, which is the operator of the physical day ahead 
(Elspot) and intra day (Elbas) markets. Some are also owners of Nord Pool ASA, 
which is the operator of the financial market. 
 
The Nordic system operators have been very active in order to influence the long-
term European development of rules and market conditions. 
 



 22

In Denmark it has been seen to be a task for the system operator to supervise 
market power with responsibility to give notice when observing possible market 
power. A special model for supervising market power has been developed.  
 
Promotion of competition in the electricity market is included as one goal for all 
Nordic system operators. The goal gives for the system operators one important 
criteria for the assessments of different possible actions in all areas of system 
responsibility. However, there are different practices in promoting competition. 
 
 
3.3   Long-term security of supply 
 
The issue of security of supply can be expressed by the concepts of system 
adequacy and system security. System adequacy describes the ability to cover the 
power demand at any time with consideration for planned and expected outages of 
power stations and grid components. System security describes the ability of the 
power system to withstand disturbances without causing any disruption of the 
supply to customers. The system operators can affect the long-term security of 
supply by developing the network and by market design and other means in order 
to maintain long-term balance between demand and supply.  
 
There is a well-developed planning cooperation between the system operators. 
The Planning Code is one part of the Nordic Grid Code. The Planning Code aims 
at a coherent and coordinated planning of the Nordic transmission system and 
includes planning criteria and other important aspects of system planning and 
design. The planning cooperation also includes preparation of energy and power 
balances and penetration of problems and issues that are important for the balance 
studies. A Nordic system development plan shall be presented every second year. 
The latest system development plan was finalised with the report “Priority Cross-
Sections”. 
 
The result of the planning cooperation is that there is a common basis regarding 
the need for the development of the transmission system. However, financing of 
investments is so far national. The Nordic Council of Ministers has in their 
meeting in Akureyri decided to ask Nordel to investigate the issues of organising 
and financing common transmission investments. 
 
Another result of the planning cooperation is that there is a common basis 
regarding energy and power balances and the need for new capacity. In all the 
Nordic countries it is seen as a task for the market to develop the production 
system. Investments shall be voluntary measures by the market players based on 
economic incentives driven by expected market prices. 
 
However, there are differences between the countries regarding how the issue of 
long-term security of supply is handled. 
 
In Denmark, the system operator has a legal responsibility for security of supply 
and shall ensure sufficient production capacity. Eltra had for the years 2000-2003 
an agreement with Elsam and Elkraft System had a similar agreement with Energi 
E2.  
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The system operator in Denmark shall execute a comprehensive planning in order 
to give a basis for an assessment of security of supply during at least 10 years. 
The plan shall be sent to the Danish Energy Authority. The Minister of Economic 
and Business Affairs can decide instructions that the system operator shall 
perform measures if these measures are seen as necessary for maintaining 
sufficient security of supply. Such instructions have so far not been decided. If 
instructions are decided, the costs for the measures will be a part of the costs for 
system responsibility. 
 
Statnett has a legal responsibility to ensure that there is momentary balance for 
every hour now and in the future. This means that Statnett has a responsibility to 
ensure that there will be momentary balance for all times in the future. Statnett 
has from 2005 also a responsibility to continuously investigate and develop 
necessary measures for handling very severe power situations and to inform NVE 
of its findings. Measures can not be accomplished without a decision from NVE. 
Costs for measures will be a part of system responsibility. 
 
Fingrid and Svenska Kraftnät have their legal responsibility to ensure momentary 
balance limited to the operational hour and the responsibility is therefore limited 
to the utilisation of existing resources. 
 
However, according to a temporary law Svenska Kraftnät is responsible for 
making available a peak load reserve at an amount of maximum 2000 MW. The 
peak load reserve shall be created by agreements with producers and consumers 
and shall be a complement to the production capacity that is commercially 
available in the electricity market. The costs for acquiring the peak load reserve 
shall be paid by the balance responsible parties. The temporary law is valid until 
29 February 2008. The objective is, according to the proposal from the 
Government to the Parliament, that market-based solutions will be created during 
the period until the winter 2008. There are currently no plans for central 
acquisition of peak load resources in the other countries.  
 
The main difference between the system responsibles is thus if and how they shall 
perform measures in order to promote long-term security of supply.  
In April 2004 Nordel published the report “Peak Production Capability and Peak 
Load in the Nordic Electricity Market”. The report analyses the prerequisites for 
harmonisation. The recommendations in the report aim at strengthening the 
market mechanisms and improving the prerequisites for the Nordic market model. 
The report underlines that demand side flexibility and demand response to high 
prices is a necessity for the Nordic market model functioning. 
 
All system operators are in some way engaged in promoting the development of 
demand side flexibility. However, there are differences connected with different 
research and development obligations and different practices in promoting 
competition.   
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3.4   Technical functionality of the power system 
 
The Connection Code is one part of the Nordic Grid Code and the purpose is to 
lay down basic rules for connection of facilities to the transmission grid on non-
discriminating terms. The Connection Code specifies minimum technical 
requirements to ensure operational reliability in the Nordic power system. The 
Code applies to newly-built installations and to conversions of existing 
installations. National requirements are decided by the system operators. These 
requirements shall if possible be based on the minimum requirements in the 
Connection Code but they may be stricter. 
 
Automatic system protection equipment can increase system security and/or 
transmission capacity between and within the subsystems of the Nordic power 
system. The Operational Code of the Nordic Grid Code includes requirements 
relating to system protection.  
 
Statnett is the only system operator that has the duty to approve new installations 
or changes in installations. Statnett shall be informed about plans for new 
installations or changes in installations that can affect the operation and the use of 
regional and central networks and Statnett may determine type, location and 
setting of protection and reconnection equipment.  
 
Fingrid controls installations and makes field tests in order to check the technical 
performance and operability. 
  
Svenska Kraftnät may, to the extent it is necessary for operational reliability in the 
national electrical system, issue instructions regarding control, test or inspection 
and other instructions regarding electrical plants, material and installations. 
Svenska Kraftnät is named as supervising authority for operational reliability in 
the national electrical system.  
 
Reports shall be sent to Statnett regarding all operational failures in the regional 
and central networks and production plants that are connected to these networks. 
The reports shall include all matters that might be of significance for a full 
analysis.  
 
All the Nordic system operators are engaged in ensuring technical functionality of 
the system. The main differences are connected with different national 
requirements. 
 
 
3.5   Balance control and balance regulation 
 
The Operational Code or the system operation agreement is one part of the Nordic 
Grid Code. The objective of the agreement is to make use of the advantages 
arising from an interconnected operation of the Nordic power system. The system 
operators shall jointly operate the interconnected system in a manner which 
promotes the efficient utilisation of existing resources and power trading in the 
Nordic market as well as in an additional international market. The system 
operators shall jointly uphold a supply quality concerning frequency, time 
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deviation, system oscillations etc that is appropriate to joint system operation. The 
agreement specifies in detail the commitments that the system operators undertake 
to honour during their operational collaboration. 
 
The system operators shall, as far as is possible, coordinate operational outages 
and other measures that impact the joint system operation. 
 
The system operation agreement includes joint criteria for system security. 
Dimensioning faults (faults having the largest impact on the power system) on a 
subsystem must not cause serious operational disturbances in other subsystems. 
This makes demands on the frequency controlled disturbance reserve and the 
transmission capacity within and between the subsystems.  
 
If the power system is not in a normal state after an operational disturbance, the 
power system has to be restored to normal state within 15 minutes. This makes 
demands on the available fast active disturbance reserve. When required, a 
subsystem can hold a certain amount of fast active disturbance reserve for another 
subsystem if there is free transmission capacity for this purpose.   
 
Each subsystem is, according to the system operation agreement, responsible for 
planning itself into balance hour by hour as well as for upholding its own balance 
during the hour of operation. The system operators shall collaborate towards 
minimising the cost of balance regulation by utilising, to the greatest extent 
possible, one another’s regulation resources when this is technically and 
financially appropriate. 
 
The capacity of the Nordic transmission grid allows the automatically activated 
reserves to be shared between the areas of the synchronous Nordic power system. 
Thus the need for automatically activated reserves is made up for Eastern 
Denmark, Finland, Norway and Sweden as a whole and the procurement is carried 
out by the system operators in these areas according to an agreed plan based on 
the consumption in the areas. The system operator in Western Denmark 
participates only partly in this cooperation because Western Denmark is part of 
the synchronous European power system (UCTE) and has to follow UCTE rules. 
 
The capacity and structure of the Nordic transmission grid allows the manually 
activated reserves to be shared but only as far as there is transmission capacity 
available. Consequently, the dimensioning and procurement of the manually 
activated reserves have until now been made by each system operator separately. 
However, a subsystem can hold a certain amount of manually activated reserve 
for another subsystem if there is free transmission capacity for this purpose in the 
current operational situation. 
 
In the case of disturbances within its own subsystem, the affected system operator 
is, at its own expense, responsible for remedial measures. When remedial 
measures are carried out in another subsystem, the affected system operator is 
responsible for the costs of agreed measures. In the case of disturbances on an 
interconnector between subsystems, the system operators concerned are, at their 
own expense, responsible for necessary measures on their own side of the 
interconnector, unless otherwise agreed. 
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In Denmark there is an option for the system operator to order a power plant to be 
made ready for operation in order to ensure the power balance. This option has 
been used in a few cases during summer periods when there has been 
comprehensive maintenance of power plants and interconnections to neighbouring 
areas. In Norway, the system operator buys during winter season weekly options 
for regulating power in order to ensure the capacity of regulating power.  
 
Since September 2002, the entire Nordic market constitutes a common market for 
regulating power. Bids from market participants with available regulating 
capacity are entered into a common price list in the common Nordic Operational 
Information System (NOIS). The primary focus of control of the interconnected 
Nordic synchronous power system (Finland, Norway, Sweden and Eastern 
Denmark) is now on frequency control instead of area control error. Regulations 
are normally activated in merit order from the common list of regulation bids. In 
the event of bottlenecks, the regulating power market can be split up into different 
price areas. 
 
The system operation agreement describes the information that shall routinely be 
exchanged between the system operators. Information from the system operators 
to the participants in the Nordic market is governed by an agreement between the 
system operators and Nord Pool Spot.  
 
Every year, trainings are arranged for personnel working in the control centres. 
Current issues related to system operation are discussed in order to improve the 
cooperation and give more knowledge and understanding about the power in 
neighbouring countries. Topics such as frequency regulation, managing power 
shortage situations and managing operational disturbance situations are discussed 
and trained. 
 
In sum, there is now a common regulation market and the system operation 
agreement results in a balance control and balance regulation of the 
interconnected power system that is much harmonised. However, the system 
operators will, according to the agreement, make their own decisions regarding 
the principles applicable to the system security of their own subsystems. When 
taking such decisions, the system operators shall comply with the intentions and 
principles of the agreement as far as it is possible and appropriate.  
 
 
3.6   Capacity allocation and congestion management  
 
The Operational Code (the system operation agreement) includes provisions 
regarding capacity allocation and congestion management and. 
 
The transmission capacity of the interconnections between the subsystems shall 
be bilaterally determined on a routine basis by the concerned system operators. 
Decisions shall normally be based on the operational security standards in the 
agreement and on such current technical and operative factors that are of 
significance to the transmission capacity. A transmission reliability margin shall 
be reserved between the transmission and trading capacity of the interconnection. 
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The system operators reach agreements on a daily basis before the Elspot trade 
regarding the trading capacity between the subsystems.  
 
The system operation agreement contains a provision that trading plans between 
Western Denmark and the rest of the Nordic subsystems will not be changed more 
than 600 MW from one hour to the next. This provision regarding maximum 
ramping is a requirement on the results of Elspot trade and applies to the trade on 
each interconnector with Norway or Sweden as well as to the sum of the trade on 
the interconnectors with Norway and Sweden. The result is often area price 
differences during hours when the planned flow of electricity to/from Western 
Denmark changes. The basis for the ramping provision is to maintain a secure 
system operation. The planned ramping rate on the interconnectors must not 
exceed 30 MW/min and this is a requirement in operation, from to minute.    
 
In the event of temporary reduced transmission capacity between the subsystems, 
the system operators may agree to use counter trade. If there are transmission 
limitations within an Elspot area, it is according to the system operation 
agreement the responsibility of the respective system operator to manage the 
limitations by using counter trade or by reducing the trading capacity to other 
Elspot areas. 
 
In cases when transmission capacities need to be reduced after Elspot, the system 
operators shall uphold Elspot trade by counter trade.  
 
The transmission over an interconnector shall not exceed the determined 
transmission capacity. If a limit is exceeded, this shall be rectified within 15 
minutes. 
 
In a report in August 2004 from a Nordel ad hoc group, it was concluded that the 
principles in the system operation agreement are followed in all the countries 
when the transmission capacities are determined. The report observes some 
differences in risk assessment and the use of system protection. The report 
concludes that there are significant differences between the system operators in 
opinion and practice regarding only one issue and that is the issue of handling 
internal limitations by reducing the trading capacity to other Elspot areas.  
 
The Nordel ad hoc group had the task to investigate how to ensure optimal 
availability of capacity and to investigate possibilities for increased use of counter 
trade. The report described results from simulations of increased counter trade. 
The results indicated that it is possible to perform a limited increase in counter 
trade via Elspot in the planning phase in order to reduce area price differences 
because of temporary bottlenecks between Elspot areas. Elspot can not be used 
for counter trade within an Elspot area since there is no information in Elspot 
about where the bids are geographically located within an Elspot area.  
 
The report recommended a hearing among the players in order to hear their views 
of if and to what extent counter trade shall increase when considering costs and 
benefits. Nordel organised such a seminar with the electricity market players in 
January 2005. The report also recommended that the system operators in 
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cooperation with the authorities develop consistent guidelines for handling of 
internal bottlenecks within the countries.  
 
 
3.7   Management of operational disturbances and shortage 
situations 
 
A power shortage can arise as a consequence of high consumption, operational 
disturbances or congestion in the network. The Operational Code (the system 
operation agreement) describes how the system operators shall jointly manage 
possible power shortages. 
  
The power trade within the Nordic area is given the opportunity, through price 
formation, to distribute risks and costs between the electricity market players. The 
system operators shall, as far as it is possible and reasonable, work towards 
upholding such power trading. If the sale bids in Elspot, even at maximum price, 
are not enough to balance the purchase bids, the Elspot rulebook stipulates that 
the purchase bids at maximum price shall be reduced pro-rata to such an extent 
that balance is achieved. The consequence is that the operational phase will start 
with a planned imbalance unless trade in Elbas or bilateral trade has been 
performed. In these situations, there is a higher risk for forced load shedding. 
 
System security shall according to the system operation agreement be maintained 
on such a level that dimensioning faults do not lead to extensive disturbances in 
the interconnected Nordic power system. 
 
When there is a risk of general power shortages without congestion in the 
network, 600 MW of the most expensive bids on the merit order regulation list in 
the synchronous system (Finland, Sweden, Norway and Eastern Denmark) will be 
earmarked for each hour as manual active reserve which can be activated within 
15 minutes. Technical reasons can sometimes justify that other bids than the most 
expensive are earmarked.  
 
When critical power shortages (the state when consumption has to be reduced or 
disconnected without commercial agreements about this) are approaching, 
preparations for manual load shedding will be ordered in the deficit areas. Then 
the earmarked reserve will be activated. At the same time, load shedding without 
a commercial agreement will be ordered. The expected activation time for load 
shedding has to be weighed into the decision. Forced load shedding will occur in 
the subsystem with the greatest physical deficit in its balance. Shedding is done in 
stages until the requirement for 600 MW of manual active reserve in the 
synchronous system is met. When the power balance within the deficit area 
improves, disconnected consumption will be reconnected in small steps. 
 
If a potential risk of congestion arises, the need for reserve is to be distributed in 
consultation between the system operators. The need for manual active reserve in 
each subsystem is normally equal to or greater than the dimensioning faults in 
each subsystem. If there are stable consumption conditions, the need for manual 
active reserve in a deficit area is less than if consumption is rising.  
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The rules in the system operation agreement regarding power shortages are an 
important step to an integrated operation of the Nordic markets. In the event of 
anticipated power shortages in one or more subsystems, the system operators shall 
cooperate in such a way that the resources available within the Nordic power 
system are utilised in order to minimise the extent of forced load shedding. Load 
shedding will be carried out in the subsystem with the greatest deficit in its 
balance and which remedies the congestion. However, there are no common rules 
or recommendations regarding the way forced load shedding shall be executed.  
 
 
3.8   Provision of system services 
 
The Operational Code (the system operation agreement) includes provisions 
regarding system services. System services (ancillary services) is a generic term 
for services that the system operators need for the technical operation of the 
system. The availability of system services is determined in agreements between 
the respective system operator and companies providing system services.   
 
The system operators shall ensure the availability of system services within their 
own subsystems in order to comply with the operational security standards. Some 
of the system services can only be used to solve local problems. Some of them 
can be trade across the borders. When it is possible the system operators can 
coordinate and exchange system services with each other.  
 
Trading in system services is carried out bilaterally between the system operators 
and shall not be an obstacle to either elspot trade or balance regulation. During the 
exchange of system services, the pricing shall be based on the costs incurred by 
the respective system operator when obtaining access to and utilising the system 
services within its own subsystem. The system operators shall according to the 
system operation agreement work towards harmonisation of the terms and 
conditions for system services. 
 
A survey of the following system services is listed in appendix 6 of the system 
operation agreement: 
 
- Frequency controlled normal operation reserve 
- Frequency controlled disturbance reserve 
- Voltage controlled disturbance reserve 
- Fast active disturbance reserve 
- Slow active disturbance reserve 
- Reactive reserve 
- Load following 
- System protection 
- Ramping 
- Black starts 
- Secondary control (UCTE) on HVDC links 
- Automatic load shedding 
- Manual load shedding 
- Fast active forecast reserve 
- Fast active counter trading reserve 
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- Peak load resource 
 
The survey lists for each system service if and how the respective system operator 
uses the system service. The respective system operator decides the amount of 
system services to be acquired and the procurement processes. In Norway, there is 
also a regulating reserves option market.  
 
There has been a continuous development and harmonisation of system services 
during the last years. However, there are still many differences between the 
system operators. 
 
 
3.9   Balance settlement 
 
The purpose of balance settlement is to settle the imbalances that are the result of 
electricity deliveries between all parties in the electricity market. The system 
operators perform two types of balance settlement.  
 
The first is the balance settlement between the countries. Balance power between 
two subsystems (the difference between planned and metered transmissions) is 
priced as the average of the regulation prices in these subsystems. Special rules 
apply to the pricing of balance power between Western Denmark and 
Norway/Sweden. Special rules also apply to the pricing of supportive power 
(power that adjacent system operators can exchange reciprocally as an element of 
the regulation of power occurring in the respective subsystem). 
 
The balance settlement inside the countries is a settlement between the system 
operators and the balance responsible parties. This settlement is governed by 
national balance agreements. In Denmark and Sweden separate hourly imbalances 
for consumption, production and trade are settled. In Norway and Finland, the 
total hourly imbalance for the balance responsible party is settled. There is gross 
reporting per balance responsible party from the network operators to the system 
operators except the net reporting in Finland from local networks. 
 
The terms and the fee-structure in the agreements vary between the countries. 
There are two main strategic differences, the system for pricing of imbalances and 
how to finance costs for balance settlement and reserves.   
 
The system for pricing of imbalances is a one-price system in Norway and a two-
price system in Denmark, Finland and Sweden. The price for imbalances is the 
regulating power market price in a one-price system. In a two-price system, the 
price for imbalances is the least advantageous of the elspot market price and the 
regulating power market price. The main advantage of a one-price-system is that 
it facilitates for new players (lower risk and simpler settlement). The main 
advantages of a two-price-system are that it gives incentives to plan into balance 
and that it gives a surplus for financing balance settlement costs and parts of the 
costs for reserves. 
 
The number of balance responsible parties varies from about 140 in Norway to 
20-40 in Finland, Sweden and Denmark. 
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The one-price system generates no surplus for financing costs for balance 
settlement and reserves. All such costs are financed from the grid tariff. The 
surplus from a two-price system can reduce the grid tariff by financing costs for 
balance settlement and reserves (see section 3.11).  
 
The opportunities for a balance responsible party to adjust its plans after reporting 
its schedules to the system operator vary between the countries. In Western 
Denmark and Norway, the balance responsible party can adjust its schedules 
provided acceptance by the system operator. In Finland, Sweden and Eastern 
Denmark, the schedules can be adjusted in Elbas up to one hour before the 
operational hour. In Finland, changing the production even within the operational 
hour is allowed. 
 
There are different time limits in the Nordic countries regarding the reporting of 
metering values, corrections, invoicing periods and payment periods. The allowed 
delay before reporting the delivery day is one day in Finland and Sweden, three 
working days in Denmark and three days after the end of the delivery week in 
Norway. Corrections and new reports with final data follow up the first report in 
Denmark, Finland and Sweden. In Norway corrections can be done within three 
days after day of invoice. The invoicing period is one week in Norway, half a 
month in Sweden and one month in Denmark and Finland. The payment period 
after day of invoice is one week in Norway and Denmark and two weeks in 
Finland and Sweden.  
 
A Nordel working group described in a report October 2002 the key differences 
and similarities between the Nordic balance settlement systems. The key 
differences are the principal design, the system for pricing of imbalances and how 
to finance costs for balance settlement and reserves. The settlement between the 
countries is done according to common principles. 
 
 
3.10   Other duties 
 
All system operators are engaged in issues concerning renewable certificates. The 
system operators participate as Issuing Bodies in the voluntary European RECS 
system and issues RECS certificates.  
 
Since May 2003 Sweden has a national system for renewable certificates. Svenska 
Kraftnät issues certificates and operates a register regarding ownership of 
certificates. Norway and Sweden are investigating the possibility for a common 
market for renewable certificates from 2006. 
 
In section 2.10, a list of different inclusions in Denmark and Sweden of other 
duties for the system operator was presented. Other energy policy tasks for the 
system operator are defined as parts of system responsibility in Denmark but are 
not defined as parts of system responsibility in Sweden. Most of these energy 
policy tasks are also performed in other Nordic countries but by energy authorities 
instead of system operators.  
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3.11   Financing of system responsibility 
 
Costs connected with the performance of system responsibility are financed either 
by the grid tariff or by special fees.  
 
The main similarities and differences in economic features for balance pricing and 
settlement during 2001 were presented for each system operator in section 2 of a 
report in May 2003 from a Nordel ad hoc group.  
 
The one-price system in Norway generates no surplus for financing costs for 
reserves. All such costs are instead financed from the grid tariff.  
 
In Denmark there is a special system tariff paid by network users for financing 
costs for system responsibility. Balance responsible parties pay only for balance 
settlement. The surplus from the two-price system for balance pricing is used to 
reduce the system tariff.  
 
In Finland the balance settlement finances about 10 % of the costs for disturbance 
reserves. The remaining costs for disturbance reserves are financed via the grid 
tariff.  
 
From 2002, Svenska Kraftnät’s income statement in the annual report is divided 
up into the segments System Responsibility and Network. System Responsibility 
is financed by the net revenue from the balance settlement and fees from the 
balance responsible parties. System Responsibility includes operations and 
expenses relating to  primary and secondary regulation, parts of the disturbance 
reserve, balance control, balance settlement, Ediel (the electronic “postal service”) 
and the temporary peak load reserve until February 2008. Network is financed by 
the grid tariff and constraint and transit revenues. Network encompasses 
operations and expenses relating to the grid, interconnectors, network operation 
and control, parts of the disturbance reserve, counter trade and network losses.. 
 
The costs for issuing RECS certificates and guarantees of origin are in all 
countries financed by fees.  
 
Fees finance the costs for the Swedish system operator connected with the 
national system for renewable certificates.  
 
An inclusion of other energy policy goals in system responsibility means extra 
costs that are to be financed by the grid tariff or the balance settlement fees unless 
special financing is provided. In Sweden, there are special funds for electricity 
contingency measures. In Denmark, there are, besides the system tariff, special 
PSO-tariffs paid by network users for financing public supply obligations (e.g. 
security of supply, research and development and premium for environmentally 
friendly electricity generation) that are included in system responsibility in 
Denmark.  
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4   Differences in system responsibility that can be of 
significance for the development of the market 
 
The legal definitions of system responsibility and the execution of system 
responsibility in the Nordic countries were summarised in the previous sections 
for each area of system responsibility. The execution of system responsibility has 
been more and more harmonised. This has resulted in a continuous development 
of the Nordic electricity market. However, there are still many differences. Some 
of the differences can be of significance for the development of the market. It is 
problematic if a difference leads to distorting impacts on competition, different 
risk exposures and incentives for the market players, different cost allocations 
between the market players or a non-optimal utilisation of the Nordic 
infrastructure. Differences that can be of significance for the development of the 
market are summarised in this chapter for each area of system responsibility.  
 
 
4.1   General definition of system responsibility 
 
As described in section 2.1, the key objective of system responsibility is defined 
in similar ways in the Nordic countries. This has given the basis for the high 
degree of harmonisation that has been developed between the Nordic system 
operators. However, there are also differences between the Nordic countries in the 
general definition of system responsibility. This is of significance for the 
development of the market if the system operators in some respects interpret their 
roles in different ways. Different execution of system responsibility can result in 
different roles, responsibilities and incentives for the players and thus complicate 
the development of a level playing field for a real Nordic electricity market.  
 
A common general definition of system responsibility can therefore be important 
for a further harmonisation of system responsibility and an increased integration 
between the system operators.  
 
Such a common general definition of system responsibility should be broader than 
the general definition in the Electricity Market Directive which is focused on 
operational reliability. In article 2 a ‘transmission system operator' is defined as a 
natural or legal person responsible for operating, ensuring the maintenance of and, 
if necessary, developing the transmission system in a given area and, where 
applicable, its interconnections with other systems, and for ensuring the long term 
ability of the system to meet reasonable demands for the transmission of 
electricity. Article 9 in the directive stipulates some tasks a transmission system 
operator shall be responsible for. 
 
The definition in the directive and the description of tasks of transmission system 
operators are focused on the overall responsibility for operational reliability of the 
electricity system and ensuring non-discrimination. Achievement of non-
discrimination is an important development in many European markets where the 
transmission system operator is a part of an energy group. In such a context it is 
the energy authorities that have to take actions to develop the market design in 
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order to improve the market. One disadvantage with changes prescribed by an 
energy market regulator is that they can be inflexible and hard to later change in 
order to meet future needs that are developing in a dynamic market.   
 
The roles of the system operators in the Nordic countries have however developed 
into a broader role than only ensuring the reliability of the electricity system and 
ensuring non-discrimination. This has been possible because of the real 
independence of the Nordic system operators. The importance for the continuous 
development of the electricity market of a real independent system operator 
promoting competition is nowadays more and more acknowledged – also outside 
the Nordic countries. The way the system operator sets up the framework of rules 
and organises the different processes in the electricity market is crucial for the 
dynamic development and the confidentiality in the market and the development 
of an effective price formation. The alternative is an intense regulation and 
supervision from the energy market regulator. Such an intense regulation and 
supervision can at the best ensure non-discrimination and an acceptable 
functioning of the market but not a dynamic development of the market and a 
really effective price formation. 
 
It is therefore recommended that a Nordic formulation of a common general 
definition of system responsibility is prepared. Besides the momentary balance 
between the supply and the consumption of electricity and the operational 
reliability of the national power system, it is recommended that the general 
definition also includes that the system operator shall perform its tasks in such a 
way that competition in the electricity market is promoted. The responsibility for 
momentary balance should be expressed in such a way that it is seen that 
investments in the production system shall be voluntary measures by the market 
players based on economic incentives driven by expected market prices (see 
section 4.3). Such a Nordic definition can also be influential in the further 
development in Europe of the role of a system operator. 
 
 
4.2   Promotion of competition 
 
In the previous section 4.1 it was recommended that a common Nordic general 
definition of system responsibility shall include that the system operator shall 
perform its tasks in such a way that promotes competition in the electricity market 
and not only non-discrimination and an efficient functioning of the market.  
 
There are some differences between the Nordic system operators regarding 
promotion of competition in the electricity market that can be of significance for 
the development of the market. 
 
Agreements with the participants support the development and the quality of 
market-based solutions and are therefore valuable. However, it has to be 
recognised that such agreements are with existing participants and therefore 
influenced by their interests. A real competition in a market presumes low barriers 
of entry for new players. It is the system operator that has to ensure the interests 
of potential new players. The system operators shall therefore not base their 
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decisions only on listening to existing participants. They have to find a balance 
between on the one hand relying on agreements with the participants in the 
market and on the other hand deciding without agreements. 
 
One issue that can be of significance is the role of the system operators regarding 
market behaviour and market power in relation to the roles of the power 
exchange, the competition authorities and the regulators. The characteristics of the 
electricity market are such that there is market power in many situations. This 
affects the work of the system operator. A harmonisation of the role of the system 
operators can include monitoring market behaviour, review of information 
policies, assessing consequences for market power of different measures and 
clarifying the role of the system operators in relation to competition authorities 
and other relevant institutions. It is therefore recommended that the role of the 
system operators regarding market behaviour and market power is clarified. 
 
   
4.3   Long-term security of supply 
 
The legal obligations regarding long-term security of supply are different in the 
Nordic countries. This can be of great significance for the development of the 
market for three reasons. Firstly, it can be an obstacle for the development of a 
harmonised market design in order to promote long-term security of supply. 
Secondly, it can result in different costs for the system operators and different cost 
allocations between the market players and thus be in contrast to a level playing 
field. Thirdly, it can result in such different signals and incentives to the players 
that the price formation in the power market will be obscured.  
 
In Norway, there is a legal responsibility to ensure that there is momentary 
balance at all times. This means that Statnett has a responsibility to ensure that 
there will be momentary balance for every hour now and in the future. As of 2005 
Statnett also has a responsibility to continuously investigate and develop 
necessary measures for handling very severe power situations and inform NVE of 
its findings. Depending on which measures that are developed, the consequences 
for the market will be very different. 
 
In Denmark, the system operator has a legal responsibility for security of supply 
and shall ensure sufficient production capacity. The system operator in Denmark 
shall also execute a comprehensive planning in order to give a basis for an 
assessment of security of supply during at least 10 years. The Minister of 
Economic and Business Affairs can decide instructions that the system operator 
shall perform measures if these measures are seen as necessary for maintaining 
sufficient security of supply. Depending on which instructions that are decided, 
the consequences for the market will be very different. 
 
In Finland and Sweden, the legal responsibility to ensure momentary balance is 
limited to the operational hour and the responsibility is therefore limited to the 
utilisation of existing resources.  
 
However, according a temporary law Svenska Kraftnät is responsible for making 
available a peak load reserve of maximum 2000 MW. The temporary law is valid 
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until 29 February 2008. The objective is, according to the proposal from the 
Government to the Parliament, that market-based solutions will be created during 
the period until the winter 2008. The crucial question is what will be decided in 
Sweden if market-based methods are not created and accepted until the winter 
2008. 
 
In April 2004, Nordel presented the report Peak Production Capability and Peak 
Load in the Nordic Electricity Market. The report analysed the prerequisites for 
harmonisation and includes many recommendations. One of the recommendations 
was that Nordel shall clarify the principles for acquisition of the manually 
activated operational reserves (why, how, how much, how to finance) and explore 
possibilities for common acquisition procedures. The report underlined that 
improved awareness of risks will promote risk management actions for ensuring 
peak capability. The report also underlined that demand side flexibility and 
demand response to high prices is a necessity for the Nordic market model 
functioning.  
 
One of the tasks that the Nordic Council of Ministers in Akureyri asked Nordel to 
perform is to develop measures based on the April report. Proposals by Nordel for 
new actions regarding among other things handling of reserves and more demand 
side responsiveness are to be presented in February 2005 in a special report on 
peak load mechanisms. 
 
The issue of long-term security of supply has according to the Electricity Market 
Directive to be handled in one way or another. Given that the prerequisites for a 
proper functioning of the Nordic market are in place, there will be no need to 
activate any centralised peak resource acquisition or to execute administrative 
intervention such as the provision for a tendering procedure as set out in article 7 
of the directive.   
 
In all the Nordic countries it is seen as a task for the market players to develop the 
production system and to maintain adequate supply. It is also seen that 
investments shall be voluntary measures by the market players based on economic 
incentives driven by expected market prices. However, it can not be taken for 
granted that the market players will invest in production plants that not will be 
used more than a few hours every third year or a few hours every tenth year. One 
of the necessary prerequisites for the wanted functioning of the market is 
therefore that there is an improved demand side flexibility and demand response 
to high prices in addition to already existing measures for ensuring the momentary 
balance. If the customers do not respond to high prices, the market may fail 
clearing and a shortage situation has to be handled.  
 
An improved demand side flexibility and demand response to high prices requires 
not only enlarged awareness of the customers. Also developed contractual 
arrangements and new institutional arrangements are required in order to remove 
barriers for demand response and facilitate demand side flexibility from medium-
sized and small customers, for instance agreed rotated disconnection of electrical 
heating as one reserve for handling shortage situations.    
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It is therefore recommended that the role concerning long-term security of supply 
is defined in such a way that the focus is given on further development of an 
improved demand side flexibility and removal of barriers for demand response to 
high prices. 
 
 
4.4   Technical functionality of the system 
 
The Connection Code is one part of the Nordic Grid Code and specifies minimum 
technical requirements to ensure operational reliability in the Nordic power 
system. The Code applies to newly-built installations and to conversions of 
existing installations. The system operators can decide national requirements in 
addition to the minimum technical requirements in the Connection Code.  
 
Differences in national requirements can cause extra costs for investments in 
installations and can in that respect be of significance for the market. Especially 
the requirements of generators are of significance to ensure equal terms for 
competition in the Nordic market, for example when a large number of wind 
power plants are to be connected to the grid in various countries.  
 
It is therefore recommended that the issue of more harmonised connection 
requirements is studied. This recommendation is not the most crucial for the 
further development of the market. Cost reductions can however be achieved if it 
is possible to reduce differences between the countries regarding technical 
requirements for connection to the system which are added to the minimum 
requirements in the Connection Code. 
 
 
4.5   Balance control and balance regulation 
 
The system operation agreement has resulted in an operation of the interconnected 
power system that is much harmonised within the synchronous Nordic power 
system (Eastern Denmark, Finland, Norway and Sweden). Since September 2002 
there is also a common regulation market in the synchronous Nordic power 
system.  Western Denmark is a part of the system operation agreement but has to 
fulfil the technical obligations inside the UCTE-system and has therefore no 
obligation to technical arrangements within the synchronous Nordic power 
system. 
 
The system operators in the Nordic countries will according to the system 
operation agreement make their own decisions regarding the principles applicable 
to the system security of their own subsystems. These decisions regarding the 
principles applicable to the system security of national subsystems can be of 
significance for the market if they are based on different approaches and result in 
different principles for acquiring system services and thereby different costs for 
the system operators and different cost allocations between the market players. 
The current work in Nordel on further coordination of dimensioning and 
procurement of manually activated reserves will be presented in February 2005 in 
a special report on system operation. 
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Common principles for system security of the subsystems resulting in harmonised 
principles for acquiring reserves and system services are important for an 
increased harmonisation of system responsibility and an increased integration 
between the system operators. It is also important that the principles for system 
operation and system security are developed with an eye on increased cooperation 
and trade between the two synchronous areas, the UCTE area including Western 
Denmark and the synchronous Nordic power system.  
 
One important basis for a development of harmonised principles is to define how 
the responsibility shall be distributed between the system operator and the market 
players during the different phases before the operational hour. It is therefore 
recommended that a process is launched aiming at common definitions of how the 
responsibility shall be distributed between the system operator and the market 
players during the different phases before the operational hour. 
  
In all countries, schedules are given from the players to the system operator after 
elspot trade the day before the operational day. In some subsystems, these 
schedules can only be adjusted provided acceptance by the system operator. In 
other subsystems, the schedules can be adjusted up to one hour before the 
operational hour. In countries with restrictions for adjustments, the system 
operator has to forecast errors in the schedules from the players. Among the 
reserves listed in the system operation agreement is a forecast reserve. The role of 
the electricity market and the distribution of responsibility between the system 
operator and the market players will be clearer if the players are responsible for 
making needed adjustments up to one hour before the operational hour. Such a 
possibility for adjustments shall not reduce the obligation for balance responsible 
parties to plan themselves into balance the day before the operational day.  
 
 
4.6   Capacity allocation and congestion management  
 
In the report Rules for Congestion Management in August 2004 from a Nordel ad 
hoc group, it was concluded that the principles in the system operation agreement 
are followed in all the countries when the transmission capacities are determined. 
The report observes some differences in risk assessment and the use of system 
protection. The report concludes that there are significant differences between the 
system operators regarding only one issue and that is the issue of handling 
internal limitations by reducing the trading capacity to other elspot areas.  
 
The issue is related to internal limitations that are forecasted in the planning phase 
before elspot trade. If internal limitations occur after elspot trade, the system 
operator upholds the trade by counter trade as prescribed in the system operation 
agreement. 
 
Internal limitations within one country that are forecasted in the planning phase 
before elspot trade can be managed by the system operator in three alternative 
ways. The first is by counter trade, the second is by dividing the country into 
separate elspot areas and the third is to mitigate the limitations by reducing the 
export capacity and/or the import capacity.  
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The system operation agreement establishes than in the event of transmission 
limitations within an elspot area, it will be the responsibility of the respective 
system operator to manage the limitations by using counter trade or by limiting 
the trading capacity. All system operators have used counter trade in some 
situations and reduced trading capacities to other countries in other situations. 
Only in Norway has separate elspot areas been created (there is no physical 
connection between Western Denmark and Eastern Denmark).  
 
The methods for handling internal limitations within one country are of great 
significance for the market. They have implications on the integration of the 
market, the segmentation of the market, the price formation and the possibilities 
to use market power. This has recently been analysed by the Swedish Energy 
Authority in the report Management of Congestions in the Swedish Electricity 
Transmission System. 
 
If counter trade is used, no restrictions in the trade in electricity will occur. The 
Nordel report mentioned above describes how area price differences can be 
reduced if counter trade via Elspot between elspot areas is used in the planning 
phase. Elspot can however not be used for counter trade within an Elspot area 
since there is no information in Elspot about where the bids are geographically 
located within an Elspot area.  
 
Both establishment of separate elspot areas and reductions of trading capacities 
result in restrictions for the trade in electricity. However, establishment of 
separate elspot areas gives a more integrated Nordic market and a more efficient 
price formation than reduction of trading capacities to other countries in order to 
handle internal limitations within one country. 
 
It is therefore recommended that measures are decided in order to limit reductions 
in trading capacities between the countries. Common principles are essential 
regarding definition of what situations that can justify reduced trading capacities.  
 
Present ramping restrictions between West Denmark and Norway/Sweden aim at 
maintaining a secure system operation. However, the restrictions for changes 
between two hours in the trade of electricity often result in high area price 
differences and an increased risk exposure for the players. It is of significance for 
the market if the ramping restrictions now can be less strict. An evaluation of this 
issue is therefore essential for the market.   
 
 
4.7   Management of operational disturbances and shortage 
situations 
 
One of the tasks that the Nordic Council of Ministers in Akureyri asked Nordel to 
perform is to further develop operation procedures in extreme situations. Nordel 
will in a report in February 2005 describe some development areas regarding 
calculation of transmission capacity limits, information exchange, outage 
planning and coordination and also training and education. 
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The rules in the system operation agreement regarding power shortages are an 
important step to an integrated operation of the Nordic markets. In the event of 
anticipated power shortages in one or more subsystems, the system operators shall 
cooperate in such a way that the resources available within the Nordic power 
system are utilised in order to minimize the extent of forced load shedding. Load 
shedding will be carried out in the subsystem with the greatest deficit in its 
balance.  
 
However, there are no common rules or recommendations regarding the way 
forced load shedding shall be executed.  
 
Forced load shedding has to be the very last measure in a critical situation. 
Customers with disconnected load can face severe costs and problems. Load 
shedding will for them be a very arbitrary measure. It is an acceptance problem 
that load disconnection performed according to commercial agreements is done 
with payments while forced load shedding is done without payments. 
 
In section 4.3 it was recommended that the responsibility for long-term security of 
supply is defined in such a way that focus is given on further development of 
demand side flexibility and demand response to high prices. It is essential that this 
focus also includes new types of arrangements for contractual load disconnection. 
Local network owners with two-way communication with electricity heat 
customers can technically perform load disconnection without severe costs for the 
customers. Besides development of agreements, the problem is whether it is legal 
for a network owner to give such an option to the Elspot market or to the system 
operator.   
 
It is therefore recommended that a process is started in order to implement new 
types of arrangements for contractual load disconnection. It is essential that the 
process includes development of agreements and necessary changes in legislation 
and guidelines. The issue of compensation from balance responsible parties with 
imbalances to customers exposed to forced load shedding can also be analysed in 
this context.   
 
 
4.8   Provision of system services 
 
In section 4.5 it was concluded that common principles for system security of the 
subsystems resulting in harmonised principles for acquiring system services 
(ancillary services) are important for an increased harmonisation of system 
responsibility and an increased integration between the system operators. 
 
16 different system services are listed in appendix 6 of the system operation 
agreement. There has been a continuous development and harmonisation of 
system services during the last years. However, there are still many differences 
between the system operators. 
 
Some system services can only be used in order to handle local problems. Others 
can be executed in one country in order to handle a problem in another country. 



 42

The focus on further harmonisation of the different system services is dependent 
on whether the system service is local or can be traded between countries. 
 
For system services that can only be used in order to handle local problems, a 
harmonisation is of significance for the market if it can reduce differences in cost 
allocations and incentives between players in different countries. 
 
For those system services that can be executed in one country in order to handle a 
problem in another country, a harmonisation can be even more significant for the 
market if it is possible to standardize the system service in such a way that a 
common market can be created. The development of a common regulating power 
market from autumn 2002 for the synchronous Nordic power system is an 
example of such a harmonisation. It is especially useful if the standardization can 
be done with an eye on increased cooperation and trade between the two 
synchronous areas, the UCTE area including Western Denmark and the 
synchronous Nordic power system. Nordel has been studying a further co-
ordination of the dimensioning and use of the manually activated operational 
reserves and will present proposals in a report in February 2005.  
 
It is recommended that the different system services are analysed in order to 
determine the system services that are most suitable for trading in a market and 
how these system services can be best standardized in order to facilitate a 
common market. It is essential that the study includes possible redefinitions of the 
reserves in order to facilitate the development of a common market. 
 
 
4.9   Balance settlement 
  
The wholesale power market in the Nordic countries is integrated to a great extent 
and characterized by Nordic competition. Retail to customers is however in 
practice not an integrated market. The competition in retail is national, not 
Nordic. Promoting Nordic competition in retail to customers has to be one of the 
most important issues for the further development. 
 
Cultural differences and general legal differences can partly explain why 
competition in retail is national instead of Nordic. Such differences can however 
not explain why there is lower Nordic competition in retail of electricity than in 
retail of many other goods and services. Bottlenecks can also partly be an 
explanation. However, they can not explain why some companies offer retail in 
all Denmark in spite of no physical connections between Western and Eastern 
Denmark. 
 
A main explanation is probably the differences between the national balance 
settlement systems. A Nordel working group described in a report October 2002 
the key differences and similarities between the Nordic balance settlement 
systems. The settlement between the countries is done according to common 
principles. The key differences between the national balance settlement systems 
are the principal design, the system for pricing of imbalances and how to finance 
costs for balance settlement and reserves.  
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It is therefore recommended that priority is given to harmonisation of the national 
rules and frameworks for balance settlement and that the harmonisation is pursued 
in a way that reduces barriers of entry for new players in the national retail 
markets. 
 
One main complication for balance settlement is that all customers are not 
metered hourly. This necessitates the use of load profiles in order to open the 
market also for customers without hourly metering. Full justice was one important 
goal when the rules for the use of load profiles were created. For example, the 
Swedish Energy Authority has issued a regulation on measurement, calculation 
and reporting of electricity that comprises 37 pages. Although this complexity is 
in itself a barrier of entry, the barrier is increased by different rules and principles 
in each country. Other consequences are expensive customer management and 
increased risk exposure. 
 
A reduced complexity is therefore very desirable. It can be achieved by finding a 
new balance between regulations aiming at full justice and regulations aiming at 
reduced risk exposure and reduced costs for customer management. In Sweden, 
an extra reduction of complexity is possible from July 2009 when all customers 
shall be measured at least monthly. 
 
A Nordel report from May 2003 analysed the pre-conditions for a harmonised 
balance pricing and settlement and arrived at two possible alternatives for a 
harmonised model. One alternative was a model with three balances with one-
price settlement for the consumption balance and two-price settlement for the 
generation and planning balances. The other alternative was a one-price model 
with a “large” volume fee for balance power in order to give incentives to small 
imbalances. Irrespective of which model is chosen, the result will be reduced 
barriers of entry for new players.  
 
Nordel performed a consultation process on the report in 2003. There was no 
common view from the players in the market regarding the need for change or 
which model to choose. The willingness to change the national arrangements in 
order to harmonise the balance settlement and pricing was low. One explanation 
can be that many suppliers have learned to live with the present situation. A 
change resulting in new routines and increased competition is not clear-cut 
beneficial for them. In general, traders and large consumers welcomed a change 
towards the one-price model while producers stressed the importance of effective 
steering signals like the ones in the two-price model. 
 
 
4.10   Other duties 
 
There are several different national inclusions of other duties in system 
responsibility (see sections 2.10 and 3.10). The inclusion of other energy policy 
tasks means extra costs for the system operator that have to be financed by tariffs 
unless special financing is provided. Other consequences are differences in 
incentives and differences in how responsibility is distributed between the system 
operators and the players in the market. 
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Different inclusions of other energy policy tasks also complicate an increased 
harmonisation of system responsibility and an increased integration between the 
system operators. 
 
It is therefore recommended that other duties that are not directly connected with 
the system responsibility shall  not be included in the definition of system 
responsibility. If other energy policy tasks are imposed on a system operator, they 
shall not be defined as parts of system responsibility and clearly separated from 
the system responsibility. There is also a need for special funding and separate 
and transparent accounts. 
 
 
4.11   Financing of system responsibility 
 
The differences between the Nordic countries regarding financing of system 
responsibility were described in section 3.11. The differences relate to which 
tasks and costs are included in system responsibility as well as if the costs shall be 
paid by the network users or by the balance responsible parties. 
 
Denmark has more tasks and costs included in system responsibility than the other 
countries. This is a result of the inclusion of other duties and a more extensive 
procurement of reserve capacity. These costs are covered by a system tariff and 
PSO-tariffs that are paid by the network users. 
 
In Norway, the system operator buys during the winter season weekly options for 
regulating power in order to ensure the capacity of regulating power.  
 
In Sweden, there is a temporary peak load reserve. A special fee from the balance 
responsible parties finances the costs for the reserve. Svenska Kraftnät has 
divided its income statement between the segments System Responsibility and 
Network  
 
The surplus from the two-price system for balance pricing in Denmark, Finland 
and Sweden is paid by the balance responsible parties and finances some of the 
costs for reserves or reduces the grid tariff. The one-price system in Norway 
generates no surplus for financing costs for reserves. All such costs are instead 
covered by the grid tariff that is paid by the network users.  
 
In sum, the producers receive highest payment from the system operator for 
reserves etc. in Denmark and lowest payment in Finland. The balance responsible 
parties finance the highest percentage of costs for system responsibility in Sweden 
and the lowest percentage of such costs in Norway.  
In order to create a common platform for the further harmonisation work and 
continuous positive development of the Nordic electricity market, it is important 
that there is a common distribution of costs between costs paid by the network 
users and costs paid by parties in competition. Ideally, costs attributable to 
balance responsibility should be paid by balance responsible parties while 
network users should pay other system responsibility costs. Ideally, there should 
also be the same principles for procurement of reserves in the Nordic countries in 
order to have a level playing field for producing companies. However, it is hard to 
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define clear strict principles that can be pursued in all the Nordic countries. A 
more pragmatic approach aiming at step-by-step harmonisation may be more 
feasible. 
 
It is therefore recommended, that harmonised principles are agreed for the 
distribution of costs for system responsibility between costs paid by the network 
users and costs paid by parties in competition.  
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5   Recommendations for further harmonisation of system 
responsibility 
 
Recommendations were given for the further harmonisation of system 
responsibility in each of sections 4.1 - 4.11. The main criteria for the 
recommendations were their significance for the development of the market. 
These eleven recommendations are: 
 
4.1)    Prepare a Nordic formulation of a common general definition of system 
responsibility. Besides the momentary balance between the supply and the 
consumption of electricity and the operational reliability of the national power 
system, it is recommended that the general definition also includes that the system 
operator shall perform its tasks in such a way that promotes competition in the 
electricity market.  
 
4.2)   Clarify the role of the system operators regarding market behaviour and 
market power. 
 
4.3)   Define the role concerning long-term security of supply in such a way that 
the focus is given on further development of an improved demand side flexibility 
and removal of barriers for demand response to high prices. 
 
4.4)   Study the issue of more harmonised connection requirements. 
 
4.5)   Launch a process aiming at common definitions of how the responsibility 
shall be distributed between the system operator and the market players during the 
different phases before the operational hour. 
 
4.6)   Decide measures in order to limit reductions in trading capacities between 
the countries in order to handle internal limitations within one country. Common 
principles are essential regarding definition of what situations that can justify 
reduced trading capacities. 
 
4.7)   Start a process in order to implement new types of arrangements for 
contractual load disconnection. It is essential that the process includes 
development of agreements and necessary changes in legislation and guidelines. 
 
4.8)   Analyse the different system services in order to determine the system 
services that are most suitable for trading in a market and how these system 
services can be best standardized in order to facilitate a common market. It is 
essential that the study includes possible redefinitions of the reserves in order to 
facilitate the development of a common market. 
 
4.9)   Give priority to harmonisation of the national rules and frameworks for 
balance settlement. The harmonisation shall be pursued in a way that reduces 
barriers of entry for new players in the national retail markets. 
 
4.10)   Include not duties that are not directly connected with the system 
responsibility in the definition of system responsibility. If other energy policy 
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tasks are imposed on a system operator, they shall not be defined as parts of 
system responsibility. There is also a need for special funding and separate and 
transparent accounts. 
 
4.11)   Agree harmonised principles for the distribution of costs for system 
responsibility between costs paid by the network users and costs paid by parties in 
competition.   
 
Some of these eleven recommendations are related. Recommendations 4.1, 4.2 
and 4.9 refer to that the definition of system responsibility shall be such that the 
system operator shall perform its tasks in such a way that promotes competition in 
the electricity market. Recommendations 4.3 and 4.7 refer to the necessity of 
improved demand side flexibility and demand response to high prices in order to 
manage long-term security of supply and shortage situations in such a way that 
have no distorting impact on the functioning of the electricity market.  
 
The three most important among the eleven recommendations are nr 4.3 
(regarding long-term security of supply), nr 4.6 (regarding congestion 
management) and nr 4.9 (regarding balance settlement). 
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