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Introduction 
At the turn of the year 1995/96, the Swedish 

electricity market was reformed. The reform chiefly 
entailed the production and sale of electricity being 
separated from the transmission of electricity (the 
network operation). Electricity production and trading 
were exposed to competition - while the network 
operation was retained as a natural monopoly. In this 
publication, we describe the extensive developments 
that have taken place during the last ten years on an 
electricity market that was previously relatively static. 
We also deal with Svenska Kraftnät’s role in this 
context.   

The electricity market  
The Swedish electricity market consists of many 

independent players. These are: 
• = electricity producers 
• = network owners 
• = the system operator (Svenska Kraftnät) 
• = electricity consumers 
• = electricity traders in the role of electricity suppliers 

and/or balance providers 
• = marketplaces, primarily the power exchange Nord 

Pool. 
 
The picture below describes the relationships 

between the different players and how power is 
transmitted. 

 

Power Trading Co
   -Balance Providers
   -Electricity Suppliers

Power Exchange
Bilateral Agreements

Electricity
Consumers

Electricity
Producers

National Grid

Regional Networks

Local Networks

Purchase Sales

Purchase/Sales

 
 
Fig.1. The physical flow of electricity and the 
relationships between the players. 

 
An Electricity Producer generates power and feeds it into 
the network. In Sweden, about half the electricity 
produced is hydropower and about half nuclear power. 

The Network Owners are responsible for transmit-
ting the electrical energy from the producer to the 
consumer. This takes place via the national grid and 
regional and local networks, all owned by different 
network companies.  

Svenska Kraftnät owns the national grid and has 
the role of System Operator. This means ensuring that 
the plants of the Swedish electricity system are work-
ing together in an operationally-reliable way and that 
production and import corresponds to consumption 
and export. 

The regional networks transmit electricity from the 
grid to the local networks, and in some cases to large-
scale consumers, for instance industries.  

The local networks distribute electricity to the 
consumers within a certain geographical area. 

The Consumers, everything from industries to 
households, take electricity from the electricity 
network and consume it. The consumer must have an 
agreement with an electricity trader to be able to buy 
electricity. The consumer also has an agreement with 
the network owner in order to be connected to his 
network. For connection and transmission, the 
consumer pays a network fee (network account).  

The Power Trading Company sells electricity to the 
final customers. The power trader can have the role of 
Electricity Supplier and/or Balance Provider. Both roles 
can exist within the same or different companies. The 
electricity supplier has a supply agreement with the 
consumer. The balance provider is financially respon-
sible for the electricity that the trader sells always being 
in balance with the electricity purchased to cover con-
sumption.  

Organised marketplaces, for example the power 
exchange Nord Pool, as well as brokers, provide stan-
dard agreements which make it easier for the players 
on the market to do business with each other. The bulk 
of the trade in electricity on the market takes place via 
bilateral agreements between electricity producers and 
electricity traders. 

Towards an open electricity 
market  
The work of restructuring the electricity market 
commenced in January 1992 as the production and 
sale of electricity was separated from the network 
operation on a national level. Svenska Kraftnät was 
established and made responsible for the national 
grid.  

In the spring of 1992, parliament adopted targets 
and strategies for an electricity market reform whose 
objective was to increase competition on the electricity 
market.  

The Electricity Legislation Commission (ELC) put 
forward a proposal for a new electricity legislation in 
the spring of 1993. Among other things it dealt with 
the supervision of the network operation and rules for 
network tariffs. In the spring of 1994, parliament 
decided that a new system of rules for the electricity 
market would come into force. Following the general 
election in the same year, however, the reform was 
postponed. The reason for this was to give the already 
appointed Energy Commission the opportunity to first 
carry out a consequence analysis of the new rules on 
the electricity market. 

In the autumn of 1995, it was decided that the 
legislation - along with certain additions - would come 
into force on 1 January 1996.  

The new system of rules made it possible to 
produce and trade in electricity in competition. The 
network operation - which is a natural monopoly - has 
to be regulated and supervised by the authorities.  
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The possibility to supervise the network operation 
is central to the electricity market being able to work 
well, as well as preventing the network companies 
from abusing their monopoly position. The Swedish 
National Energy Administration is the network 
authority, and is responsible for this supervision. It 
must ensure that the network tariffs are reasonable 
and that the network operation does not subsidise 
other activities.  

A separate licence - the supply concession - was 
initially introduced. Companies obtaining such a 
concession - the supply concessionaires - were 
obligated to supply electricity to consumers not 
wishing to change supplier. In order to be able to 
change supplier, an electricity meter measuring 
consumption on an hourly basis was required. Meters 
like this were expensive which usually meant that it 
made no financial sense for small-scale consumers to 
change supplier. 

On 1 July 1997, a ceiling price of SEK2,500 on 
hourly meters was introduced for small-scale 
consumers. The objective was to make it easier for 
them to benefit from the open electricity market.  

In the autumn of 1997, parliament adopted a new 
Electricity Act (1997:857), which came into force on 1 
January 1998. This was primarily a matter of editorial 
modernization of the 1902 Electricity Act. No great 
changes were made to the provisions introduced 
during the electricity market reform a few years 
previously. In addition, the separate Electricity 
Trading Act was incorporated into the new Electricity 
Act.  

During the autumn of 1998, parliament adopted 
adjustments to the Electricity Act in accordance with 
the European Parliament’s and the European Coun-
cil’s directive regarding joint rules for the internal 
electricity market, known as the Electricity Market 
Directive.  

In October 1999, parliament decided to abolish the 
requirement for hourly meters for the majority of 
consumers, and introduce profile-settlement of con-
sumption instead. The system of supply concessions 
was abolished at the same time. This had the effect of 
making it financially viable also for small-scale consu-
mers as well to buy electricity on the open market. The 
legislative changes came into force on 1 November 
1999.  

The role of Svenska Kraftnät 
Svenska Kraftnät is a utility charged with managing 
and operating Sweden’s national grid and overseas 
links. The grid encompasses the country’s 400 and 220 
kV (kilovolt) power lines. Svenska Kraftnät is also the 
System Operator under the Electricity Act. This entails 
having the overall responsibility for electrical plants 
working together in an operationally-reliable way so 
that a state of balance between the production and 
consumption of electricity can be maintained 
throughout the country. The national electricity 
system must work cohesively and be utilized as 
rationally as possible.  

Svenska Kraftnät’s objectives are; offering reliable, 
efficient and environmentally-adapted transmission of 
electricity on the grid, promoting an open and 
competitive Nordic electricity market, discharging its 
system responsibility cost-effectively and working for 
a robust and flexible electricity supply during times of 
crisis and war. 

Svenska Kraftnät and Statnett - which has the 
system responsibility in Norway - jointly own the 
Nordic power exchange, Nord Pool, which is 
headquartered in Oslo. There are also offices in 
Stockholm and Odense. Svenska Kraftnät and Finnish 
system operator Fingrid jointly own a smaller power 
exchange for balance adjustment, EL-EX, located in 
Helsinki. Nord Pool and EL-EX work closely together 
- among other things acting as agents for each other’s 
products, which complement one another. A decision 
has been taken to merge Nord Pool spot market and 
EL-EX to form a new company - Nord Pool Nordic 
Elspot – to be owned 20 % each by Nord Pool, Statnett, 
Svenska Kraftnät and Fingrid and 10 % each by Eltra 
and Elkraft System, the Danish system operators.  
Nord Pool and Nord Pool Nordic Elspot will - from 
the customer’s view - work as one market place.  

Svenska Kraftnät’s role on the open electricity 
market is to co-ordinate the trade in electricity with 
the physical transmission and balancing of electricity 
in Sweden. This creates the prerequisites for effective 
competition, primarily enabled by: 

 
• = the point-of-connection tariff - which provides 

access to the grid 
 

• = the balance service - a neutral party which 
manages Sweden’s electricity balance 
 

• = the power exchange - which provides the players 
with a visible electricity price  

 
• = market-adapted methods for avoiding overloads at 

constrained sectors (bottlenecks) on the grid and 
on the overseas links. 

Access to all networks 
Svenska Kraftnät introduced a new tariff system for 
the grid on 1 January 1995. The objective was to: 

• = promote competition on the electricity market, by 
being sufficiently flexible to allow new types of 
customers and contracts 

• = offer a simple, open and predictable tariff, so that 
the players can calculate their transmission costs 

• = cover its own costs for managing and operating 
the national grid 

• = provide the players with financial and technical 
signals as regards losses, bottlenecks, etc. 
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A point-of-connection tariff was deemed most suitable 
for a market with open electricity networks. Later on, 
the new Electricity Act prescribed that point-of-
connection tariffs would be introduced for the entire 
network system - i.e. also on regional and local 
electricity distribution networks - from January 1996 
(Fig 2). 

 

• Open networks = free market
• Payment at one point gives access to the entire

network system
• Losses purchased separately

Grid
400 kV
220kV

Regional
network

Regional
network

Local 
network

Local
network

Local 
network

Regional
network

Local
network

130 - 40 kV 

< 40 kV

S

S

S

S S

S

 
Fig 2.  The Swedish network system with its different levels, 
i.e. the grid and the regional and local networks. 

 
The fundamental principle is that the players pay for 
the right to input or output electricity at a single 
connection point. Via this, they obtain access to the 
entire network system and the entire electricity 
market. This means that producers and consumers 
connected to a local network pay their network fees to 
the owner of this network. They can then trade in 
electricity with any one of the other players across the 
entire open network system.  

Moreover, local network owners pay network fees 
to the relevant regional network owner. These fees, 
together with the other costs of operating the local 
network, must be taken into account when 
determining the local network tariff. 

Finally, the regional network owners and 
producers pay network fees to Svenska Kraftnät for 
being connected to the grid. Naturally, these fees 
affect the regional network tariffs.  

The same principle of tariff-setting is also applied 
in the other Nordic countries. Now that Norway, 
Sweden and Finland (since June 1998) form a joint, 
open electricity market without border tariffs for spot 
trading, the players can, in principle, trade freely 
within all three countries. This will also include 
Denmark when the border tariff for electricity trading 
between Sweden and Denmark is withdrawn.  

The point-of-connection tariff for the grid consists 
of the following fees: 

• = an annual capacity fee, which accounts for 
approximately half of revenues 

• = an hourly usage fee accounts for the other half of 
revenues and is dependent upon the marginal 
transmission losses  

• = an initial connection fee, which is only brought to 
bear when significant investment is required in 
order to connect new facilities which only provide 
for the interests of one player, or a small number of 
players. 
 

The size of the capacity fee is determined in 
accordance with the geographical latitude (see Fig 3). 
Electricity producers pay more in the North, where 
there is a surplus capacity of electricity production, 
and less in the South, where the large-scale consumers 
and the export markets are.  
 

SEK / kW, annum

Latitude

exitentry

5 25 11 47

 
 

 
Fig 3. The size of the annual capacity fee, in the point-of-

connection tariff of the grid, is dependent upon the 
geographical latitude of the point where the entry and exit of 
electricity take place. Fees shown in the figure refer to the 
year 2002.  

 
The usage fee is calculated as the product of a 
marginal coefficient of loss for the connection point, 
the relevant input or output of energy at this point and 
the current price of the loss energy (see Figs 4 and 5). 
 
Usage fee
= coefficient of loss (+/-) * energy in (+) / out (-) * 
* loss energy price

Marginal
coefficients of loss
(peak load, weekdays) 

+8%
(Svartbyn)

-6%
(Beckomberga)

-5%
(Arrie)

-1%
(Borgvik)

+10%
(Ritsem)

 
Fig 4. Accumulated usage fee in the point-of-connection 
tariff of the grid. 
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           Coefficient (%)

Termi-
nal

 Latitude
     Peak load
   (Oct - Apr)

      Low load
    (May - Sep)

 weekdays
 06.00-22.00

other
 times

 weekdays
 06.00-22.00

other
times

  Ajaure   65.52    +10   +6   +9   +6
  Alvesta   56.86   -4   -2   -3   -2
  Aros   59.59   -4   -3   -4   -2
  Arrie   55.50   -5   -3   -4   -3
  etc  etc
  Överby   59.48   -6   -4   -5   -3  

 
Fig 5. Examples of marginal coefficients of loss (%) for a 
number of connection points in Sweden. These coefficients 
are used to calculate the usage fee in the point-of-connection 
tariff (see Fig 4). 

 
Coefficients of loss have been calculated for each 
connection point on the network during the daytime 
on weekdays and for other times during periods of 
high and low consumption. These coefficients can be 
positive or negative (see the examples in Fig 5). 

The price of loss energy is based upon the price 
Svenska Kraftnät pays to purchase electricity to offset 
transmission losses on the grid. Today, loss energy is 
purchased competitively, in accordance with bilateral 
contracts one or two years in advance. 

The capacity and usage fee in the point-of-connec-
tion tariff of the grid must reflect, in a simple way, the 
long and short-term costs of the input and output of 
electricity. This provides the network customers with 
signals in respect of how much they are using the 
network. On the other hand, the tariff does not include 
any fees or other signals regarding bottlenecks 
occurring in the transmission of power. These are 
dealt with using the power exchange or the balance 
service (se below). 

 

The Power Exchange - the 
marketplace for electricity  
The joint Nordic power exchange Nord Pool consists of 
a spot market and an adjustment market for physical 
trading. It also consists of a futures market for trading in 
different financial instruments, which the players can 
utilize to hedge prices and spread risks. Here, the spot 
market will only be described in brief, since it is used - 
among other things - for managing bottlenecks in the 
pan-Nordic grid. More information about the power 
exchange is available at www.nordpool.com. 

On Nord Pool’s spot market, Norwegian, Swedish, 
Finnish and Danish players trade in hourly contracts 
for the 24 hours of the coming day. Each morning, the 
players submit their bids for purchasing or selling a 
certain volume of electricity for each hour of the 
following day (midnight to midnight). Once the spot 
market has closed for bids, at 12.00 each day, the 
auction is held. Purchasing and selling curves are 
constructed and the point where they cross each other, 
the market cross, determines the system price and the 
energy being traded (Fig 6). The system price is the 
price applying to all purchases and sales unless the 

market area has to be split into smaller markets 
because of network constraints (see below). 

 

Quantity (MW)

Price
(SEK/MWh)

sale bidpurchase bid

system
price

market
volume

 
 
Fig 6. Principle for calculating the system price - at the 
market cross - for the spot market. 

 
By 14.00 each day, the power exchange is able to 
inform the players about the price and their assigned 
trading during the coming twenty-four hour period.  
The generating companies that trade on the spot 
market can plan their production in more detail. These 
production plans are submitted to Svenska Kraftnät’s 
balance service in Sweden − and to the equivalent 
function in the respective neighbour-country − as a 
basis for planning the operation of the electricity 
system. 

Since March 1999, the Finnish-Swedish power 
exchange EL-EX – soon to merge with Nord Pool - has 
been operating an adjustment market (Elbas) for the 
power exchange players in Sweden and Finland. The 
market opens for trade for the coming power ex-
change day at 15.00 each day, i.e. after the spot market 
has closed. Trading in hourly contracts is conducted 
electronically and can take place up until one hour 
prior to delivery. In this way, the players get the op-
portunity to carry out a final balance of their contracts 
in order to compensate themselves for unexpected 
events occurring after the spot market has closed.  

Market-adapted methods 
to prevent overloading  
In all electricity networks, there are constrained 
sectors, known as bottlenecks, where the capacity of 
the lines is not sufficient to meet the requirements of 
the players with regard to the transmission of 
electricity. On the open Nordic electricity market, two 
methods are used to manage bottlenecks - market 
splitting and counter-trade. Both principles are used 
simultaneously on the joint market, primarily at 
national borders. In Sweden, it has been decided not 
to rectify anticipated bottlenecks on the grid during 
the planning phase, instead dealing with them during 
the operational phase using counter-trading. 

Market splitting used at national borders 
Market splitting is used to limit transmission at just a 
few determined borders, primarily borders between 
countries, and internally in Norway. In order to 
prepare for this, the market is divided up into 
geographical areas, known as electricity spot areas. 
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Today, there are six or seven areas in the Nordic 
region: two or sometimes three areas within Norway, 
Sweden, Finland and Western and Eastern Denmark. 
Besides information about prices and volumes, bids on 
the power exchange must, therefore, also include 
information about where the planned physical input 
or output of electricity is going to occur. 

Market splitting is carried out by Nord Pool. The 
auction principle on the spot market enables the 
management of potential bottlenecks on the network 
during the operational planning phase (i.e. the day 
prior to delivery). For this, the market is divided up 
into different price areas. The different prices in the 
areas provide the players with signals for once again 
planning their production or consumption. 

After the spot market has held its auction, the 
ensuing trade can indicate that the transmission of 
electricity through a bottleneck will exceed the 
capacity. The market is then split and separate prices 
and volumes for the different areas are worked out. 
The system operators then ensure that the network 
capacity at the bottleneck is utilized by adjusting the 
estimated price in the low-price area. The volume of 
electricity which may be transmitted is included when 
the price for the high-price area is calculated (Fig 7). 

 

network capacity
 between areas

Volume 
(MW)

    Price
Purchase

Sell

Pcap = 0 

PL

Low-price
area

Purchase

Sell

High-price
area

Pcap = 0

PH

 
Fig 7. Bottlenecks in the electricity network give 
different area prices. 

Counter-trade - within Sweden 
If, for instance, transmission needs to be reduced 
between two areas within Sweden, an increased level 
of electricity production can be ordered in the area 
with a shortage of production at the same time as a 
decreased level of production in the area with a 
surplus. This is known as counter-trade and is carried 
out with the assistance of the balance service. Counter-
trade is used during the delivery hour (i.e. real time) 
in order to deal with bottle necks, which can arise 
anywhere on the network. This applies within as well 
as between the fixed geographical areas described 
above.  

Via the balance service, Svenska Kraftnät’s 
network management operator receives information 
about resources in order to be able to regulate the 
balance at different geographical locations. The costs 
of this counter-trade are charged to Svenska Kraftnät 
and provide signals that network reinforcement is 
needed. 

The balance service -  
part  of the system responsibility 
Svenska Kraftnät’s system responsibility entails plan-
ning and co-ordinating the national balance between 
the production and consumption of electricity, as well 
as overseas exchanges. The frequency of the system, 
which is a measure of its balance, must normally lie 
within a specific range around 50.0 Hz (±0.1 Hz). 

In order to be able to do this, Svenska Kraftnät has 
established a special function, the balance service.  

 
The balance service must: 

• = maintain the country’s electricity balance in a 
decentralised way via balance regulation 

• = distribute the costs of maintaining the balance 
between the players on the market via balance 
settlement. 
 

A Balance Obligation Agreement has been signed by 
Svenska Kraftnät and about forty players, including 
the biggest producers. Players signing a Balance 
Obligation Agreement are called balance providers. 
They have undertaken to plan, on an hourly basis, for 
the production and purchasing of power to corres-
pond to the expected consumption and sale vis-à-vis 
what they supply to their customers. Discrepancies in 
the balance are settled financially with Svenska 
Kraftnät afterwards.  

When required, Svenska Kraftnät can order re-
gulation resources to be used when the frequency 
deviates from normal. These resources have been put 
at the disposal by balance providers by way of bids to 
Svenska Kraftnät. 

Three levels of responsibility for the 
balance 
There are three levels of responsibility for the balance 
on the Swedish electricity market (Fig 8).  

On the national level, Svenska Kraftnät is respon-
sible for the balance of the entire electricity system, 
under the Electricity Act. This means that the balance 
service maintains the electricity balance between pro-
duction and consumption on an instantaneous - or 
minute-by-minute - basis.  

The balance service also collaborates with similar 
functions in Norway, Finland and Denmark. By moni-
toring and, when required, correcting imbalances 
between the Nordic countries, the system operators 
can ensure that each country is doing its fair share of 
the necessary joint regulation work.  

The second level of responsibility consists of the 
balance providers, which are obligated under the 
Balance Obligation Agreement to maintain their 
company balances on an hourly basis.  

On the third level of responsibility, we find the 
great majority of players - the electricity suppliers who 
supply electricity to consumers, or those who are 
consumers themselves. These players have not signed 
a Balance Obligation Agreement with Svenska 
Kraftnät, instead having to enter into an agreement 
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with a balance provider who will then manage the 
balance on their behalf.  

 

Svenska
Kraftnät

 Balance service
• Maintains the country’s balance
• Trades in regulating power 
  (frequency regulation) 

Norway

Finland

A B Z

Balance Providers 

• Hourly company balance
• Offer regulating power

Electricity suppliers
• Supply electricity to 
  the consumers

Denmark

 Fig 8. Three levels of responsibility for the electricity 
balance: The balance service at Svenska Kraftnät, the 
balance providers and the electricity suppliers. 

 
A balance provider’s imbalance is calculated each 

hour in three ways as shown in Figure 9 below. Firstly 
the planned imbalance is calculated by adding the 
reported (ex-ante) generation to any reported 
purchases (trade) and subtracting the forecast load 
and any reported sales (trade). This compares the 
companies’ physical input to the physical output in 
the planning stage. Secondly the measured generation 
is subtracted from the generation plan. Finally the 
measured load is subtracted from the load forecast. 
These two comparisons check the quality of reported 
production and load forecasts, which can be changed 
right up to the start of the hour of delivery. The 
differences in these three calculations are settled as the 
purchase or sale of balance power. 

 
Three company balances / hour

=  g – l +/- T
Settlement
Balance power 
(planned)

--------------T) Trade

Balance power (load)
= L – l

L) Measured loadl) Load forecast

Balance power 
(generation) = G – g

G) Measured
generation

g) Generation plan

SettlementMeasured 
(ex-post)

Reported 
(ex-ante)

 
Fig 9. Example of company balances (per hour) with 
reference to planned and measured input and output of 
electricity. 

Physical balance maintained by trade and 
balance regulation 
The balance providers can trade in electricity in order 
to plan their physical balances right up until just 
before the delivery hour (Fig 10). By physical balance, 
we mean that production and purchasing are in 
balance with consumption and sale. Trading can take 
place on the spot market of the power exchange Nord 
Pool, which closes at 12.00 the day before delivery. 
Alternatively, trading in electricity can take place on 
the adjustment market of the EL-EX power exchange 

from 15.00 on the day before up until one hour prior 
to delivery, or bilaterally. 

 

Day of delivery Day after delivery

Balance regulation
Regulating power
- automatic
- subordered 

Day before delivery
Delivery hour

Balance 
adjustment
Elbas (EL-EX)

12.00

Balance settlement
Balance powerSpot market

Electricity spot

12.00

Balance planning
- consumption forecasts
- commercial trading
- production plans

15.00

 
 

Fig 10. Time table for trading and balance. 
 

The balance service takes over the balance manage-
ment when the delivery hour begins. Prior to main-
taining the physical balance - balance regulation - 
Svenska Kraftnät regularly accepts bids - volume 
(power in MW) and price (SEK/MWh) - from produ-
cers who are willing to quickly (within 10 minutes) 
increase or decrease their level of production. 
Consumers, too, can submit bids for increasing or 
decreasing their level of consumption.  

Bids for balance regulation are arranged in order 
of price and form a "staircase" for each hour of opera-
tion (Fig 11). When central measures are subsequently 
required to adjust the electricity balance, the balance 
service activates the most favourable bid.  

 

Bid
for

reg
ulat

ing
pow

er

Price (SEK / MWh)

Downward regulation price
• if downward regulation has been activated
• same for all that have been activated

(- MW)
Volume 
(+ MW)

Upward regulation price
• if upward regulation has

been activated
• same for all that have 

been activated

Market price
(e.g. spot price)

 
 
Fig 11. Price curve for power used for balance regulation. 

 
This regulation using manual interventions is com-
bined with the automatic frequency-controlled regula-
tion of the generators at certain power stations. 
Svenska Kraftnät purchases such regulating power, 
via weekly and 24-hour contracts, from electricity 
producers that have these possibilities.  

At the end of each hour, the regulation price is 
determined in accordance with the most expensive 
measure taken during upward regulation (the balance 
service purchases electricity), or the cheapest measure 
taken during downward regulation (the balance 
service sells electricity), used during the hour - as in 
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Figure 11. This final regulation price applies to all 
those selected to regulate the balance upwards or 
downwards. 

Financial balance via balance settlement 
Via the balance settlement, Svenska Kraftnät distri-
butes the costs of regulation and any imbalances 
among the balance providers on the electricity market. 
After the electricity balances have been compiled, as 
shown in Figure 9, the respective company’s discre-
pancies are entered into Svenska Kraftnät’s settlement 
system.  

All balance providers pay, or get paid, for their 
balance power, i.e. for their unplanned deviations 
from the balance in accordance with a settlement 
curve (Fig 12). There are four possible cases for price 
calculation for the settlement. The curve to be applied 
depends on whether the balance service has ordered 
upward or downward regulation during the hour in 
question.  

If upward regulation alone has been ordered (case a), 
the upward regulation price applies to players with a 
negative imbalance, while the others settle at spot 
market prices (area Sweden). 

If no regulation has been ordered (case b), all 
players settle at the spot market price. 

During the few hours when both up and downward 
regulation have been ordered (case c), the upward or 
downward regulation price is applied in the 
settlement according to which represents the greater 
energy volume. If the volumes are equal, the spot 
market price is used. 

 

spot price

- +

spot price

- +

regulation price

Volume

Price

spot price

- + 

regulation price

Price
a) REGULATED

UP 

d) REGULATED 
DOWN

b) NO 
REGULATION 

c) REGULATED BOTH 
UP AND DOWN 

• Greatest volume decides 
(up or down)

• Equal volumes (no regulation)
• (from 1 November 2000)

 
 

Fig 12. Four different settlement cases for balance power. 
 

If downward regulation alone has been ordered (case d), 
the downward regulation price applies price to 
players with a positive imbalance, while the others 
settle at the spot market price.  

Using this pricing-structure for balance power, 
balance providers have no incentive to consciously 
deviate from their balances. For deviations 
contributing to the imbalance of the system, the 
regulation price is applied, while the relevant market 
rate is applied to deviations which appear to help the 
system to stay in balance.  

The balance providers are invoiced every fortnight 
regarding the balance power that has been settled. For 
the balance providers’ profile deliveries, this first 
settlement is preliminary, as the consumption of 
small-scale consumers does not need to be measured 
every hour. The final settlement of profile deliveries 
will not take place until after about a year, when these 
consumers’ electricity meters have been read. The 
balance provider can then initiate final settlement for 
the electricity suppliers for whom they have had the 
balance responsibility. 

Balance during  
disturbances in the power system 
In order to be able to discharge its system 
responsibility, Svenska Kraftnät must have access to 
production resources. System responsibility infers the 
right, in emergencies, to be able to order electricity 
producers to quickly increase or decrease their level of 
production in order to assist in the balancing of the 
electricity system. Svenska Kraftnät can also set tech-
nical standards for production facilities, transformer 
stations and other electricity networks which are to be 
connected to the grid. Normally, however, Svenska 
Kraftnät tries to minimise the need for such measures 
and requirements by handling the issues in a business-
slike way via voluntary agreements.  

During disturbances in the power system – i.e. un-
planned events that cause power stations or lines to be 
abruptly disconnected from the network − Svenska 
Kraftnät often has to start generators quickly in order 
to take the pressure off the grid. It is the system opera-
tor’s responsibility to make this rapid disturbance-
reserve available. Thus, Svenska Kraftnät has pur-
chased gas turbines with a combined output power of 
400 MW, and signed long-term agreements regarding 
the ability to utilize a further 800 MW. These reserves 
are not used for balance regulation during normal 
operation. 

Since 1 November 1999, special rules apply to the 
pricing of balance and regulating power in situations 
where there is a shortage of power  (production) in the 
Swedish electricity system. This can occur, for 
instance, if the demand for electricity is very high as a 
result of severe cold and production resources, 
including imports, are not sufficient. In such 
circumstances, the normal pricing structure based on 
regulation bids is not deemed capable of managing the 
electricity balance. 

When production held as disturbance reserve has 
to be used during normal operation in order to 
maintain the electricity balance, Svenska Kraftnät can 
announce that the price of balance power will be at 
least SEK 6,000/MWh.  

If the situation is even more severe, so that all 
production reserves have been exhausted and the 
disconnection of consumption has to be ordered to 
maintain the balance of the electricity system, Svenska 
Kraftnät can announce that the price of balance power 
will be at least SEK 20,000/MWh.  
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Important that the exchange 
of information works 
The electricity supply has always been dependent on 
an extensive exchange of information - both for power 
transmission itself and for the settlement of consumed 
power. The need to send information between the 
players on the electricity market has increased in step 
with the roles on the electricity market changing.  

Before the electricity market was reformed, the 
producers, for instance, also owned the grid and the 
regional networks. They jointly managed the 
operation of the electricity system, and had access to 
both operational and commercial information. 
Following the reform of the electricity market, it is no 
longer appropriate that producers have access to 
operating information − this could give them 
advantages on the marketplace.  

The number of players on the electricity market 
has increased during recent years. At the same time, 
an increasing number of measurement and trading 
values have to be sent between the companies − not 
least following the introduction of the profile reform 
in the autumn of 1999. In order to cope with the daily 
exchange of important information between the 
parties, electronic transmission must be used. Figure 
13 illustrates this contact network and flow of 
information.  
 

Svenska Kraftnät

Grid customers (about 30):
• electricity producers
• regional network owners

Balance providers (about 40):
• electricity suppliers

Nord Pool

Other system operators
Norway/Finland/Denmark etc

Network owners
•regional networks (9)
•local networks (about 250)

Connection Agreement
(tariffs)

Balance Obligation Agreement
Settlement information

Market information

Operating information

Settlement information

Operating information

Settlement
information

Market
information

 
Fig 13.The contact network and the daily flow of 
information between the players on the electricity market. 

 
Svenska Kraftnät’s customers connected to the grid 
consist of thirty or so electricity producers and 
regional network companies. The customer base also 
includes about fourty balance providers and about 
two hundred local network owners. These send a 
large volume of measurement and trade values to 
Svenska Kraftnät on a daily basis. Information also 
moves directly between the players on the electricity 
market.  

This information can be divided into three 
principal categories: operating information, settlement 
information and market information. 

Operation of the grid must be 
planned 
For Svenska Kraftnät to be able to plan the operation 
of the grid, the balance providers must submit − under 
the Balance Obligation Agreement − the certain infor-
mation. Among other things, they have to submit 
production plans and consumption forecasts every 
evening prior to the coming delivery day and, when 
required, update these on a continuous basis. Using 
this basic data, Svenska Kraftnät can, for instance, 
estimate the load and assess whether bottlenecks may 
arise on the network. 

For the operation of the Swedish electricity system, 
Svenska Kraftnät is also in regular contact with the 
control centres of electricity producers, regional and 
local network owners and the system operators of the 
other Nordic countries.  

The expansion of the joint Nordic electricity 
market has made the work of the Nordic system 
operators more complex. No longer can they just see 
to their own national systems, instead having to take 
into consideration operating information from the 
neighbour-countries as well. The Nordic system 
operating companies exchange information about, for 
instance, bottlenecks, planned overhauls of networks 
or production facilities and bids to balance services. 
The latter enables the balance services of the Nordic 
countries to jointly function as one single Nordic 
balance service. 

In order to deal with all the operating information 
and control the power system, the system operators 
have extensive computer support. A new system for 
controlling the power system has recently been  
commissioned by Svenska Kraftnät − replacing a 
system developed at the end of the 70s.  

Settlement requires  
consumption and trading values  
Up until 1995, there were only ten or so companies 
which had the balance responsibility and which had to 
settle their balances. Then, measurement of the 
electricity consumption was only carried out on the 
grid and the regional networks. These values were 
dispatched on a daily basis from ten or so network 
owners, who themselves were often balance providers 
as well. A single generating company − Vattenfall − 
was responsible then for the active regulation of the 
electricity balance.  

The electricity market reform has changed the 
roles as well as the number of the players. The reform 
has entailed that many consumers are changing sup-
plier, increasing the volume of information. Moreover, 
a new category of player requiring information has 
emerged − the electricity supplier without balance 
responsibility. 

The measurement and reporting of values now 
takes place on all networks and reports must be dis-
patched from over two hundred network owners to  
balance providers and Svenska Kraftnät.  
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All network owners total up the measured 
production and consumption values for each hour, on 
their networks as well as for the balance providers 
that operate within the networks. The totals are 
reported to Svenska Kraftnät’s balance settlement and 
to the balance providers. They in turn, total up the 
consumption values for each electricity supplier which 
they have the balance responsibility for. 

Over and above this, the balance providers must 
report their bilateral trade directly to Svenska 
Kraftnät. All values are checked against those 
submitted by the other trading partner in the deal. If 
the values differ, the information must be corrected 
and re-dispatched.  

When balance settlement has been completed, the 
result is dispatched to all the balance providers 
companies. If many of the measured values are 
missing or of poor quality, then the first preliminary 
settlement will also be poor. Once correct measured 
values have arrived, a new balance settlement will be 
carried out and the information is again dispatched to 
the concerned balance providers. These must in turn 
settle with the electricity suppliers which they have 
had the balance responsibility for.   

Naturally, this large quantity of information 
cannot be dealt with manually. Svenska Kraftnät has 
thus taken the initiative in developing a standard − 
known as Ediel − for electronically exchanging 
information within the electricity industry in the 
Nordic area. Ediel is based upon international 
standards used for electronic messaging (EDIFACT) 
and electronic mail (X.400). Since the beginning of 
1996, the use of Ediel has gradually increased and 
now accounts for the bulk of the information 
exchanged between the players. 

Information for analysing the market 
The majority of the players on the electricity market in 
the Nordic area can trade on equal terms, either 
bilaterally between parties or via the power exchange. 
In order to be able to analyse the market, information 
is necessary, not only about trading (prices and 
volumes), but also about physical conditions able to 
affect market prices, etc. This market information must 
be of good quality (correct and unambiguous) and be 
equally accessible to all players (same time, same 
quantity). 

In order to be able to meet these requirements, the 
system operators of the Nordic area have agreed to 
distribute important information about grids and 
balance services via Nord Pool’s website at 
www.nordpool.com.  

Among other things, this information includes the 
following: 

 
Historical information 

• = total reported production per country per hour  

• = total forecast consumption per country per 
hour  

• = measured power exchanges between 
countries/systems per hour  

• = available transmission capacity per hour 

• = price and volume of trade in regulating power 
per country per hour. 

Plans and information in real time 
• = planned extensive transmission outages which 

are of significance to the market 

• = network disturbances that have occurred which 
are of significance to the market 

• = major production disturbances that have 
occurred (greater than 200 MW). 

• = planned outages at large production plants 
(larger than 200 MW)1. 

In other respects, Svenska Kraftnät and the other 
Nordic system operators have removed the producers’ 
access to real time information. Previously, the 
producers shared the responsibility for operating the 
electricity system, then having access to this 
information. 

What have we learnt?  
The trend on the spot and futures markets shows that 
electricity prices reflect supply and demand quite 
well. For instance, electricity prices were high in 1996 
when hydropower was in short supply, and low 
during 1998-2000 when there was a good supply of 
hydropower. During 2001 when hydropower was 
scarcer, the price rose again. 

The electricity reform has had the intended effect, 
i.e. increased mobility and competition on the electri-
city market. Whether the trend will continue is still an 
open question. Futures prices are, in any case, conside-
rably lower today than the forecasts made by the 
Energy Commission. 

The relative proportion of the network fees in 
household customers’ electricity bills has increased, 
however, during recent years. 

The profile reform has entailed that mobility on 
the electricity market has increased even further. More 
players and many changes of supplier require clear 
routines and support systems in order to cope with all 
the new information. 

Stiffer competition - lower electricity 
prices 
Competition on the electricity market has hitherto 
mostly benefited commercial and industrial cus-
tomers, and primarily the companies not bound by 
long-term supply agreements in 1996. The price of 
electricity nowadays follows the trend on the power 
exchange − especially for the power-intensive indus-
trial sector. This correlation is becoming ever stronger 
                                                                 

1 This information is submitted by the producers 
themselves, in compliance with a condition in the Player 
Agreement with the power exchange. 
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in step with old supply contracts expiring. Even 
though a large part of the trade in electricity is done 
bilaterally, the exchange-price functions as a reference 
point for these deals. A general assessment is that the 
electricity prices for Swedish industry have fallen by 
just over 15 percent since the electricity market reform 
was implemented.  

During the first year of the new Electricity Act, 
1996, about a quarter of the electricity consumed 
during the year in Sweden was turned over on the 
open electricity market, i.e. outside the system of 
supply concessions. During the year, just under a 
thousand of the country’s just over six thousand high-
tension customers had changed supplier. Nowadays, 
essentially all high-tension customers make use of the 
free trade in electricity by accepting tenders for their 
purchases of electricity. 

Since 1 November 1999, all low-tension customers 
can change supplier without needing to install a 
special hourly meter. Thus, all households and small 
industries that wish to do so can reap the benefits of 
the open electricity market. 

During the early years of the reform, there has 
been a rule of thumb that household customers’ bills 
consist of three equally large parts: the cost of elec-
trical energy, the network fee and taxes. This distribu-
tion has now changed due to reduced electricity prices 
and increased taxes. For household customers, the cost 
of electrical energy today constitutes about 20 percent 
of the bill, while taxes and the network fee account for 
about 40 percent each.  

Network fees in focus 
The proportion made up by network fees in house-
hold customers’ bills amounts to about 40 percent 
today. According to the Swedish National Energy 
Administration (SNEA), the costs of the network 
operation have fallen by on average 5 percent during 
the last three years. In spite of this, the network fees in 
the country as a whole have only been reduced very 
slightly since 1996. The conclusion, according to the 
SNEA, is that network customers have not been 
allowed to share in the decreased costs and the 
opportunities for rationalisation and profit reduction 
that exist in the network operation.  

A special electricity network commission has been 
appointed by the government, which will investigate 
the need for tightening up supervision of the 
networks. Among other things, it is wished to clarify 
the network authority’s responsibility to supervise, as 
well as reduce the risk of cross-subsidization between 
the network operation, which is a monopoly, and the 
trade in electricity, which is exposed to competition.   

The profile settlement reform - new 
lessons 
The profile settlement reform has increased mobility 
on the electricity market. New players have emerged 
and consumers can nowadays change supplier relat-
ively often. The lack of uniform routines and support 
systems for dealing with all new the information has, 

however, delayed changes of supplier − something 
which will, in the final analysis, also hit consumers. 
For the network owners, the new routines of profile 
settlement have entailed an extra workload, which, 
among other things, has delayed daily measurement 
value reports. This in turn has entailed that the 
balance providers have not received the correct values 
to be able to make their consumption forecasts. A 
special industry-wide delegation was formed in 
March 2000 to get to grips with these problems. 

Looking to the future 
The number of players on the Nord Pool power 
exchange has risen from one hundred or so at the 
beginning of 1996 to around three hundred. Growth 
has occurred through new players emerging in 
Sweden, Norway, Finland, Denmark and other – 
mainly European – countries. This shows that the 
market has confidence in the power exchange. The 
growing volume of electricity also makes the 
development of prices on the exchange efficient.  

Nordic collaboration 
Svenska Kraftnät is strongly committed to developing 
Nordic collaboration within the electricity sector. 

On 1 March 1999, the border tariff was removed 
between Sweden and Finland, for all trade on the 
power exchange. In July of the same year, Jutland and 
Funen (Western Denmark) were established as a new 
spot-trading area on Nord Pool. In conjunction with 
this, the border tariff for spot trading with Jutland was 
adjusted and bilateral contracts for transmission on 
the Konti-Skan link were wound up. In October 2000  
the exchange area was expanded to include Zealand 
(Eastern Denmark). 

The collaboration between the Nordic grid 
companies has been successful. During 1999,joint rules 
have been agreed upon for operating the grids, known 
as the System Operation Agreement.  

For some time now, extensive collaboration in 
balance regulation has also been carried out. This has 
been further intensified since 1999 through Svenska 
Kraftnät and Statnett now taking turns in being 
responsible for maintaining the frequency of the entire 
Nordic electricity system. In the long-term, the entire 
balance service - including, for instance, regulation 
and balance settlement - may be common to the whole 
Nordic area.  

Work is also ongoing to develop common 
principles for electricity prices and tariffs on the 
Nordic market. 

The electricity market is opened up in 
the rest of Europe ... 
The first stage of the EU directive regarding an open 
electricity market came into force in February 1999. 
The directive entails competition being gradually 
introduced onto the market. It lays down certain 
minimum requirements for opening up the electricity 
market, and a timetable to achieve this.  
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The majority of member states have now 
implemented the directive in the correct way. They 
have chosen, in many cases, more extensive legislation 
and a more rapid reform process than is prescribed in 
the directive. This applies to, among others, the 
Nordic countries. 

... and the Electricity Market Directive 
is the first step 
The electricity market directive contains the 
fundamental principles for liberalising the fifteen 
electricity markets of the EU. The European 
Commission has emphasized the importance of 
collaboration between the system operating 
companies. Among other things, this can contribute to 
producing tariffs that facilitate cross-border electricity 
trading and the development of a joint electricity 
market. Collaboration takes place via the organization 
ETSO, the European Transmission System Operators, 
established in July 1999. 

Some useful websites 
Svenska Kraftnät:  www.svk.se 
Swedenergy AB,  
association of traders and 
network owners: 

 
 www.svenskenergi.se

The Nord Pool Power 
Exchange: 

 www.nordpool.com 

Nordel, collaboration body 
of the Nordic system 
operators: 

  
www.nordel.org. 

ETSO, the European 
Transmission System 
Operators 

www.etso-net.org 
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