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Abstract

As the first countries in the world, the Nordic countries Norway, Sweden, Finland and
Denmark have established a common, multinational power exchange.

By means of this common power exchange, these countries also have established a
common, competitive power market. This is also the first - and for the time being - the
only place in the world, where you can find a multinational, truly competitive power
market.

This Nordic model has attracted much interest from other countries in Europe, Asia, North
America and South America. The presentation will explain, how the common power
exchange makes it possible for the four countries and the five system operators in
Scandinavia physically and financially to operate a common, multinational, competitive
power market. The presentation will explain how this system works in the Nordic
countries by discussion the following items:

n The non-commercial players: The Transmission System Operators and the local grid
operators,

n The market players: the producers, the retailers, the traders, the brokers and the end
users.

• The access to the grid: The point tariff system.
D The fairness towards the market players and the security of supply: The balancing

power and the regulating power.
n The power exchange handles bottlenecks in the grid. The presentation will explain

how this is done and will demonstrate how this gives the power market a bottleneck
handing method which:

Is neutral and fair towards all the market players.
Ensures that all the capacity of any bottleneck is utilised during every hour of
operation.
Is extremely easy to use for the Transmission System Operators - also if the
bottleneck is a cross-border bottleneck.

D The Nord Pool spot market Elspot.
D The Nord Pool futures market Eltermin.
D Area prices
D How financial contracts replace physical contracts when the power market is

liberalised.
• The day-to-day market and the market for long-term contracts in a liberalised power

market.
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How to eliminate the "counter party risk". Clearing of financial contracts on the power
market.

SKANDINAVSKA ENERGETSKA RAZMJENA "NORD POOL" I
SKANDINAVSKI MODEL ZA LIBERALIZIRANO TRŽIŠTE ELEKTRIČNE

ENERGIJE

Sažetak

Skandinavske zemlje, Norveška, Švedska, Finska i Danska, među prvima su u svijetu
uspostavile zajedničko, višenacionalno tržište energijom.

Pomoću ovakve uzajamne razmjene energije, ove su zemlje isto tako osnovale i
zajedničko, konkurentno energetsko tržište. To je istovremeno - za sada - prvo i jedino
mjesto na svijetu gdje se može pronaći istinski konkurentno višenacionalno energetsko
tržište.

Ovaj skandinavski model vrlo je interesantan za ostale zemlje Europe, Azije, Sjeverne i
Južne Amerike. U izlaganju će biti objašnjeno kako zajednička energetska razmjena
omogućuje da četiri zemlje i pet operatora u Skandinaviji fizički i financijski rukovode
zajedničkim, višenacionalnim, konkurentnim energetskim tržištem. Kroz diskusiju o
sljedećim točkama bit će izloženo i to kako skandinavski sustav radi:

• Nekomercijalni sudionici: operatori prijenosnog sustava i lokalni operatori mreže,
n Tržišni sudionici: proizvođači, trgovci, prodavači, posrednici i krajnji korisnici.
n Pristup mreži: tarifni sustav po točkama mreže.
• Uravnotežen odnos prema tržišnim sudionicima i sigurnosti isporuke: bilančna i

regulacijska energija.
• Energetska razmjena rješava uska grla na mreži. Izlaganje će pokazati kako se to

postiže te prikazati kako energetsko tržište na taj način pospješuje metodu rješavanja
uskog grla, koja je:

neutralna i korektna prema tržišnim sudionicima,
osigurava da su svi kapaciteti uskih grla iskorišteni tijekom svakog radnog sata,
izuzetno jednostavna za korištenje od strane operatora prijenosnog sustava - čak
i u slučaju da je usko grlo u drugoj zemlji.

D "Nord Pool" ogledno tržište Elspot.
• "Nord Pool" buduće tržište Eltermin.
D Lokalne cijene.
a Kako financijski ugovori zamjenjuju fizičke ugovore na liberaliziranom energetskom

tržištu.
• Dnevno tržište J tržište za dugoročne ugovore na liberaliziranom energetskom tržištu.
D Kako otkloniti "rizik suprotne strane". Usuglašavanje financijskih ugovora na

energetskom tržištu.
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1. THE MARKET

When the power market is liberalised, power will be a common commodity on a par with,
for instance, oatmeal or petrol. In the basis, there is - as in all other markets - a
wholesale market and a retail market and there are the three usual participants: the
producer, the retailers, and the end users.

As far as power is concerned, more advanced commercial patterns are quickly developed
in the free market. New participants will appear on the scene: the traders and the brokers.

A trader is a participant who owns the power on the way through the trade process. The
trader may, for example, buy power from a producer and subsequently sell it to a retailer.
The trader may also choose to buy power from one retailer and sell it to another retailer
and so forth. As for this product, there is no clear way from the producer to the end user.

The brokers play the same part in the power market as the estate agent in the property
market. The broker does not own the commodity but he acts as an intermediary. A retailer
may, for example, ask the broker to find a producer who will sell a given amount of power
at a given price at a given time.

Nord Pool is a power exchange including Norway, Sweden, and Finland. These three
countries have liberalised their power markets and through the joint exchange, they have
established a joint power market.

From 1st July 1999, Jutland and Funen are also included in the Nord Pool area. In 2000,
the area will furthermore be extended to East Denmark.

The exchange is the market where all the participants meet. Nord Pool is an exchange of
primary produce for the wholesale trades. The primary produce is power. Nord Pool's
customers are the producers, retailers, and traders who choose to trade via the power
exchange. In addition, few large end users in Scandinavia trade via Nord Pool, however
as a rule, end users do not deal via Nord Pool. This is comparable with the fact that
common car owners do not buy their petrol in the oil spot market in Rotterdam. It is the
petrol companies that buy oil in the spot market in Rotterdam, and afterwards they sell it
to the end users.

2. THE SYSTEM OF POINT TARIFF

The idea of the system of point tariff is that the producers are paying a fee to the grid for
each kWh that they pour into the grid. Correspondingly, the end users pay a fee for each
kWh that they draw off the grid. Moreover, the kilowatt-hour can be traded freely in the
whole area.

This means for example, that a retailer in Southern Sweden may buy power from a
producer in Northern Sweden. Of course, such a deal does not cause the producer's
power to go all the long way from Northern Sweden to Southern Sweden. The principle
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simply is that for each hour of operation somewhere a producer has to pour an amount of
power into the grid which answers to the amount that the retailer's customers have
tapped off the grid.

It is also said that the producers must pay a stamp tariff for each kWh to the grid. In the
same way, the end users must pay a stamp tariff to the grid for each kWh that the draw
off the grid.

3. THE NON-COMMERCIAL PARTICIPANTS

The highways in Scandinavia are made available by monopoly operators: The municipals,
the counties, and the state. The grid functions as the "highways" of the power. The grid is
made available by non-commercial monopoly participants. For each local area, there is a
local grid operator who handles the local low-voltage system (cf. the municipal and county
service of the roads). The high-voltage system is operated by the system operator just as
the motorway system is operated by the state. The high-voltage system is the part of the
grid with voltages above 100,000 V (100 kV).

The system operator is also responsible for keeping the power system in his area
balanced. Consequently, the system operator has the superior, physical ruling and control
of the power system in his area. The physical control and maintenance of the power
system is done in the same way in the market ruled system and the planned economy
system. It is only the financial organization that is changed when going from a planned
economy system to a market system. This originates in the simple fact that the natural
laws are the same whether we have planned economy or market economy. This also
holds for oatmeal: the machine which fills the meal into cartons does not care whether
there is market economy or planned economy. It makes no difference to the physics in
the system whether there is planned or market economy.

The commercial participants are not and cannot be responsible for the security for the
supply. If a South Swedish retailer, for example, has bought power from a North Swedish
producer, of course the North Swedish producer cannot guarantee that there will be
power in the plug at the retailer's customers.

What the commercial participants deliver to each other and the end users are exclusively
the prices (along with the bills belonging to them). The commercial participants therefore
deliver financial services. The newly hatched commercial participants work in the field
which is changed when the power market is liberalised, namely the financial field.

4. THE SYSTEM OPERA TOR

Of course, it may happen that the consumption in one area exceeds the production. In
this case, the frequency of the alternating power will fall to less than 50 Hz. When this is
happening, the system operator for the area in question will immediately have to call up a
producer, asking him to pour more power into the grid.
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The most common problem in the Nordic area is that the production gets too high so that
it exceeds the consumption. In that case, the frequency will be rising, exceeding 50 Hz.
The system operator, in the area concerned, will immediately have to call a producer,
asking him to reduce the power entering into the grid.

The power that the system operator deals in this way with selected producers is called
regulating power. The regulating power, therefore, is the power that the system operator
deals in order to regulate the frequency to keep it at 50 Hz.

The system operator is responsible for his area to be electrically stable. Technically, this
means that the frequency must be kept at 50 Hz. The system operator is also responsible
for the security of supply in his area. In other words, the system operator is responsible
that the physical commodity (power) arrives at the end users.

The system operator has to be a non-commercial organization, neutral and independent
with regard to the market participants.

In Scandinavia, the system operators are also responsible for the high-voltage grid (the
transmission grid). Therefore a system operator in Scandinavia is also called a
Transmission System Operator (TSO).

The system operators in Scandinavia thus have the responsibility for both the security of
supply and the high-voltage grid. In Norway, the system operator is the State-owned grid
company Statnett. In Sweden, the system operator is the State-owned grid company
Svenska Kraftnat. The system operator in Finland is the grid company FinGrid. FinGrid is
owned partly by the Finnish State. In Jutland/Funen, the system operator is Eltra. Eltra is
owned by the local grid operators in Jutland/Funen. The system operator in East
Denmark is Elkraft System. Elkraft System is owned by the local grid operators in East
Denmark.

5. BALANCING POWER

Power must be bought hourly. The hour in which it all takes place is called the hour of
operation.

In the example, the retailer has two contracts of 30 MWh and 70 MWh respectively, for
the retailer expects his customers to use 100 MWh in this hour of operation.

Before the hour of operation, the purchases must be made. After the hour of operation,
the accounts must to be settled. The retailer settles the accounts for the 30 MWh and the
70 MWh with the suppliers. Assume that the retailer's customers have only used 85 MWh
in this hour of operation. The retailer has per definition sold the 15 MWh to the system
operator. The system operator sends the retailer money for the 15 MWh.

The result of this trade with the system operator is that the trade and the consumption for
the retailer are balanced. The power that the retailer deals in with the system operator is
therefore called the balancing power.
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The market price in this hour of operation is the price at the power exchange for this hour.
In the Scandinavia, the system operator will not pay the retailer more than the market
price (often less) when the system operator buys balancing power. In this way, a loss is
inflicted on the retailer when he sells balancing power to the system operator. All things
being equal, the retailer has bought his 100 MWh at the market price, and subsequently,
he resells 15 MWh to the system operator at a lower price.

Assume that the retailer's customers have used 110 MWh in this hour of operation. This
is 10 MWh more than the retailer bought before the hour of operation. The retailer has
bought the additional 10 MWh from the system operator. In this situation, the system
operator will send the retailer an account for the 10 MWh.

In Scandinavia, when selling balancing power, the system operator will always demand at
least the market price, and often more. That causes the retailer a loss because he could
have bought the 10 MWh at the market price if he had bought the right amount of power
before the hour of operation.

So, the system operator buys balancing power at a low price and sells it at a high price.
The system operator is a non-commercial monopoly. The difference in price must merely
finance the costs that the system operator has by conducting this system.

In order to be able to compete, the retailer needs not only to buy power at a low price. It is
also of great importance that the retailer can foresee his customers' consumption very
exactly.

That a trader 'owns' power means in practice that the trader is responsible for the balance
quantity before the system operator. The trader must ensure that his buying and selling
are the same each hour of operation. If this is not fulfilled, the trader has to settle
balancing power with the system operator.

Suppose one of the retailer's suppliers is a producer whose plant breaks down just before
the hour of operation. As the market is closed at the latest two hours before the hour of
operation, the producer cannot buy power with another supplier if he for example sustains
damage 10 min. before the hour of operation.

The retailer has to pay the producer, though the producer has not produced anything
during the hour of operation concerned. In this instance, the system operator sells
balancing power to the producer, and the producer resells the power to the retailer. The
producer is then transformed into a trading company that makes no profit because the
system operator charges at least the market price for the balancing power. Consequently,
a loss is also inflicted on the producers when they cannot produce as planned.

6. ELSPOT - THE SPOT MARKET

Nord Pool has two market places: Elspot, the spot market, and Eltermin. Elspot is a
market in which physical kWh are traded, in the same way as for example shares are
traded, in the stock exchange. Consequently, Elspot is the spot market for power.
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Eltermin is a commercial centre in which price securing contracts are traded. We shall
return to Eltermin later.

Participants who want to buy kWh via Nord Pool's commercial centre, Elspot, must send
their bids to Nord Pool by 12 o'clock at the latest, the day before the day they wish
delivery. Correspondingly, participants who want to sell kWh via Elspot must send their
offers to Nord Pool by 12 o'clock at the latest, the day before the day they wish to deliver.

The bids and offers are sent electronically to Nord Pool's headquarters in Oslo. The
participants can send the bids to Nord Pool via the Internet.

Figure 1 shows an example of a buying and selling bid from one Norwegian retailer for
one hour of operation the following day. This retailer has his own hydro power station, so,
for the hour of operation from 1 p.m. to 2 p.m. the following day, he can choose whether
he will either

buy the whole amount of the necessary power from the market and therefore save
the water in his own hydro power reservoir
buy some of the power from the market and produce the rest himself
produce the amount of power that corresponds exactly to the customers' expected
consumption in the hour of operation between 1 p.m. and 2 p.m.
or sell power to the market and consequently produce an amount of power which is
larger than the customers' expected consumption for the hour of operation from 1
p.m. to 2 p.m.

The retailer in the example has informed the power exchange that, for the hour of
operation from 1 p.m. to 2 p.m. the following day, he will buy 50 MWh on Elspot, the spot
market, if the exchange price for this hour of operation will be 1.5 US cents/kWh or less.

If the exchange price for this hour of operation will be 2.0 US cents/kWh, the retailer will
buy 10 MWh. In this case, the retailer will produce the remaining 40 MWh at his own
power station.

The retailer will sell 10 MWh if the price will be 2.25 US cents/kWh. If the price is between
2.25 and 2.5 US cents/kWh, the retailer will sell an amount corresponding to the sloping
curve. If the price is 2.5 US cents/kWh or more, the retailer will sell 30 MWh.

At Nord Pool, the bids and the offers for each hour the following day are put together to
one total curve of the demand and one total curve of the supply, see Figure 2. The so-
called system price can be read at the point where the two curves intersect one another.

Nord Pool marks each hour of the following day with a price cross. This means that the
price on Elspot may fluctuate from hour to hour but the price is fixed for one hour at a
time. Figure 3 shows the prices for Friday, September 24, 1999.

At 12 o'clock, Nord Pool's computers in Oslo start calculating the prices for each hour the
following day. Having finished the calculations, Nord Pool announces the prices. At the
same time, Nord Pool reports to the market participants how much power they have
bought or sold for each hour of operation the following day via Elspot. These reports on
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buying and selling are also sent to the system operators in the Scandinavian countries.
With this, the participants' accounts of balancing power can be adjusted accordingly.

Having calculated the prices for the following day, Nord Pool also puts the prices on its
homepage: www.nordpool.com. Usually, between 1 p.m. and 2 p.m., Nord Pool
announces the prices for the following day on the Internet.

The trade duty to Elspot is 0.03 Norwegian 0re per kWh (abt 0.0038 US cents/kWh). This
duty is paid by both buyers and sellers. Therefore, Nord Pool receives 0.06 Norwegian
0re every time one kWh is traded in via Elspot.

7. AREA PRICES

Obviously, it may happen that, in one area, an amount of power, which is simply too
small, has been offered at the system price. This may happen if bottlenecks in the grid
makes it impossible to conduct enough power into this area. If so, the area gets a so-
called high price area: an area in which the price is higher than the system price (see
Figure 4).

Correspondingly, it may occur that, in one area, too much power has been offered at the
system price, and the grid cannot transport the amount of power necessary out of the
area. If this happens, the area gets a low price area: an area in which the price is lower
than the system price.

Norway can internally be divided into several price areas. Finland, Sweden and
Jutland/Funen cannot internally be divided into more price areas.

Figure 4 illustrates an example of an hour of operation in which there have been many
bottlenecks in the grid. In this example, Northern Norway has in this way turned into one
price area whereas the rest of Norway is another price area. In the example, Finland,
Sweden, and Jutland/Funen have also become separate price areas in this hour of
operation.

8. BOTTLENECKS IN THE GRID

When there are bottlenecks in the Scandinavian grid, all the capacity at the bottleneck is
given to the power exchange. It is therefore Nord Pool that manages the capacity of the
bottlenecks in the grid, see Figure 5.

Nord Pool uses the capacity for conducting power into high price areas and conducting
power out of low price areas. Thereby, the price in high price areas is reduced whereas
the price in low price areas is raised.

This principle is right for society: the commodity ought to move towards the high price.
For society, this system also causes no market participant to be assigned privileges on
any bottleneck. Having the power market liberalised, this is very important. A privilege on
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a bottleneck could be abused by a commercial participant. Therefore, it is essential that
the capacity of the bottleneck is given to a neutral participant.

Two commercial participants, separated by a bottleneck in the grid, cannot trade physical
kWh with each other. This is impossible because the capacity of the bottleneck is given to
the power exchange. Consequently, the two participants cannot exchange kWh across
the bottleneck.

How do two participants like that then deal with each another? The answer is that they
make a financial contract (Figure 6). The two participants trade the physical kWh with the
exchange. Later, they settle with each other in accordance with the financial contract.

The supplier may for example have guaranteed the retailer that the retailer shall get
compensated if the area price in the retailer's area is higher than 1.7 US cents/kWh. This
is an example of a financial contract.

The idea of this principle is as follows: kWh are always procurable. They can for example
be bought via Elspot. What is interesting is, therefore, not to procure kWh, but only the
price. However by means of a financial contract, the price is fixed.

Participants in the same price area may also deal in physical kWh with each other. The
exchange has no monopoly.

Yet, there are still bottlenecks in the Scandinavian grid which are not administered by
Nord Pool. However, the aim is that Nord Pool will also manage the capacity of those
bottlenecks.

Vision: Let us for a moment imagine that we in the European Economic Area had only
one power exchange. This power exchange could calculate a system price for each hour
of the following day, and it could calculate area prices if there are bottlenecks in the grid.
The participants can trade the physical kWh via the exchange and they can make
financial contracts with each other. For a retailer in for example Italy, it would therefore be
possible to "buy" power from a supplier in for example Finland. The two participants need
only to make a financial contract. They can trade the physical kWh via the exchange, or,
they can trade them with participants being in the same price area as they.

9. ELTERMIN

Nord Pool also has a market place called Eltermin. At Eltermin you can not trade one
single kWh. As mentioned above, Eltermin is a commercial centre where price securing
contracts are traded.

In the example, a retailer and a supplier have entered into a futures contract at a volume
of 840 MWh and a hedge price of 1.5 US cents/kWh. The contract applies to one specific
week (for instance week 36 in 2000).
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Both parties involved in the contract have taken out a mutual insurance. Supposing that
the average system price for the week in question is 2.0 US cents/kWh. A high price on
the wholesale market is obviously disadvantageous for the retailer. However in this
situation, the supplier will compensate the retailer. The supplier pays the retailer

0.5 US cents/kWh * 840 MWh = USD 4,200.

Supposing instead, that the average system price for the week in question is 1.3 US
cents/kWh. A low price on the wholesale market is obviously disadvantageous for the
supplier. In this situation, the retailer will compensate the supplier. The retailer pays the
supplier

0.2 US cents/kWh * 840 MWh = USD 1,680.

The contract is therefore settled by comparing the average system price the week
concerned with the hedge price in the contract. The difference in price is multiplied with
the volume in the contract, and this amount of money is transferred between the parties.

A futures contract is therefore not only a mutual insurance. It is also a mutual obligation.

The two parties involved in the futures contract do not know each other's identity if the
contract has been made via Nord Pool's market Eltermin. All settling of accounts takes
place via Nord Pool. Furthermore, Nord Pool guarantees the settling of accounts: Nord
Pool enters the contract if one of the parties cannot fulfil its obligations.

It is important to note that kWh are not exchanged between the parties of a futures
contract. Only money is exchanged.

The retailer can to Elspot hand in a bid with an unspecified price if he actually wants
power. The retailer can notify Elspot that he will buy 5 MWh each hour during this week
irrespective of the price. With a purchase of 5 MWh/h during the whole week, the retailer
will in total have bought 840 MWh by the end of the week:

5 MWh/h * 7* 24 h = 840 MWh.

The retailer does not need to worry about the price. If it is higher than 1.5 US cents/kWh,
he will be compensated. If the price is lower than 1.5 US cents/kWh, he will, on the
contrary, have to compensate the opposite party of the futures contract.

he retailer, therefore, has two trade arrangements: a purchase on Elspot and a futures
contract. Together, the two trade arrangements guarantee that his expenditure on the
840 MWh will be 1.5 US cents/kWh.

Correspondingly, the supplier can notify Elspot that he will sell 5 MWh per hour all the
week irrespective of the price.

10. LONG-TERM CONTRACTS

Elspot is a day-to-day market on which physical kWh are traded. Let us take a look at the
market for long-term contracts.
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Let us, for example, take a look at a retailer who has sold 100 MWh to a end user at a
price of 1.8 US cents/kWh for the summer of 2001. The retailer now has to make a
corresponding purchase on the wholesale market.

However, the retailer does not yet need to buy 100 MWh physically. All the retailer needs
is a futures contract. The retailer has for example earned 0.3 US cents/kWh if he enters
into a futures contract with a hedge price of 1.5 US cents/kWh. In the summer of 2001,
the retailer can simply buy the physical kWh on the spot market Elspot.

As can be seen, the futures market is also the market for long-term contracts. When
trading power through long-term contracts, futures contracts are made. At the time of
delivery, the physical kWh can be traded on the Elspot market or it can be traded with a
participant from the same price area.

This practice has gained so much ground on the Scandinavian power market that one, for
example, will say that he has 'sold' for the summer of 2001 if he has taken a sales
position in a futures contract for the summer of 2001. Conversely, another will say that he
has 'bought' for the summer of 2001 if he has taken a bid position in a futures contract for
the summer of 2001.

As a matter of fact, about 80 % of the financial contracts on the Scandinavian market are
standard contracts that guarantee the price of electricity in relation to the system price.
Figure 6 shows a tailor-made financial contract which has been made between a retailer
and a supplier. In practice, not many of these types of contracts are made.

Our vision from paragraph 8 is still realizable. However, we have to anticipate the
participants in one common, European power market, to deal mainly in standardized
financial contracts with each other.

11. THE SPOT PRICE NEEDS TO BE RELIABLE

A reliable spot price for the physical kWh is an absolutely essential basis for a futures
market. It is imperative that all the participants regard the spot price for the physical kWh
as the true market price. For obvious reasons, the participants will only in this case be
interested in making futures contracts, which guarantee the price of electricity in relation
to the spot price.

A reliable spot price is therefore the necessary condition of the arrangement with a
financial market which, at the same time, can be used for price hedging and as a market
for long-term contracts.

Nord Pool's system for Elspot has created such a reliable spot price in Scandinavia. The
price cross is regarded by the market players as the true market price. Just therefore, the
participants use the futures market for both price securing and long-term contracts.
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12. WHY A POWER EXCHANGE?

For society, the quotation guarantees price transparency. For example via the Internet,
everybody can see the price in the wholesale market. With this, it is avoided that the
resources of society are wasted because somebody buys too expensively or sells too
cheaply.

The power exchange also provides another service to society: the power exchange
handles bottlenecks in the grid in a market-wise way. With this, there is a neutral, fair
system of handling the bottlenecks. The system makes sure that the power flows the right
way on the bottleneck: towards the high price. Furthermore, the system secures, that for
every hour of operation, all the capacity of the bottleneck is utilized.

13. NORD POOL

Nord Pool is owned 50/50 by the State-owned, Norwegian grid company Statnett, and the
State-owned Swedish company Svenska Kraftnat. Statnett and Svenska Kraftnat are also
the system operators in Norway and Sweden respectively.

The owners of Nord Pool have stated that the price quotation on Elspot is a public service
like the grids that the owners make available for society. Conversely, the upkeep of the
commercial centre Eltermin is a commercial activity.

Between 20 and 25 % of the production of electricity in Scandinavia is traded in via
Elspot. Correspondingly, between 20 and 25 % of the futures contracts in Scandinavia
are traded in via Eltermin.

In 1999, 75 TWh were traded via Elspot. This corresponds to a turnover of NOK 8.9
billion (about USD 1.1 billion).

In 1999, price securing contracts with a total volume of 216 TWh were traded via
Eltermin. The market value of the 216 TWh was NOK 27.6 billion (about USD 3.4 billion).
The market value is the figure that appears, the volume in each price securing contract
being multiplied by the hedge price of the contract.

For comparison the total consumption of power in Norway, Sweden, Finland and
Denmark was 375 TWh in 1998.
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14. FIGURES

Daily Routine for Trading in the
Spot Market Elspot THE NORDIC POWER EXCHANGE
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Figure 1.
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Elspot System Prices Friday, September 24, 99 h
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Area Prices
* For a given area, it may happen that too

little power is offered at the system price
for a given hour of operation.

o This will produce a high-price area:
During this hour of operation, the price in
this area will exceed the system price.

D Also it may happen that too much power
is offered at the system price in a given
area. This will produce a low-price area.

o Norway can be split into several price
areas.

<> Sweden, Finland and Western Denmark:
None of these areas can internally be split
into several price areas.

Summer 2000

Figure 4.
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Bottlenecks in the Grid
THE NORDIC POWER EXCHANGE

•=:> Among the commercial players: Who is granted (part of)
the bottleneck capacity, if a bottleneck emerges in the
grid?

<> No one!
• ; The power exchange is given all the capacity at any

bottleneck (in principle).
o The power exchange uses the capacity to increase the

price in low price areas and decrease the price in high
price areas.

o This system is neutral and fair for all players in the
market - no commercial player is granted special rights
on the bottlenecks.

Summer 2000 Anders Plejdrup Houm0ller

Figure 5.

From Physical to Financial Contract
<• The capacity on a bottleneck

is given to the spot market
(i.e. to the P.E. - the Power
Exchange).

o How can a producer P and a
retailer R trade, if they are
separated by one or more
bottleneck(s)?

<> They trade the kWh with the
P.E.

o Furthermore, they have a
financial contract.

THE NORDIC POWER EXCHANGE
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Figure 6.
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