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1 Results, conclusions and recommendations

The question of market splitting versus counter trade has long been the focus of the
Nordic discussion regarding congestion management (CM.main purpose of this
project is to evaluatend analysehesetwo approaches fo€M in the Nordic power
market and on the basis of this analysiakeconcrete recommendations for a Nordic
solution,, aimingat an optimal balance between competition issues andcefhcy.

The backbone of the Nordatectricity market is the Elspot daahead market with
market clearing every day based on hourlpgly and demand bids. Elspot prices are
determined for every hour of the next day for each Elspot area. The prices are the
same in all areas if there is wongestion. Market splitting is used if there is cosge
tion, i.e. different Elspot area prices adetermined to reduce power flows through
congestion to the allowed limit. If there is perfect competition, all producers have an
inclination to bid in at thee marginal costand the consumies to bid in according to

their marginal willingness$o pay.If there were no grid losses, if congestion masag
ment was optimal and if there was no market power, such a market would yield the
true electricity price, the opthal dispatch and the optimal investment ing&ves.

Today the Nordic spot market is divided into seven Elspot areas of different size. The
boundaries of these areas are mainly the national borders, but Norway and Denmark
are subdivided into different precareas. Today, there is internal congestion within all
countries, which causes reductions in the import/export capacities betweenlthe E

spot areas. Counter trade is used to guarantee the Elspot capacities if the pirerequ
sites are altered e.g. due tuutages after the Elspot marketlearing. Counter trade or
special regulations are also used as complements if there is congestion that cannot be
entirely relieved by reduced export/import cagtes.

The starting points for our conclusions and recommendagianethe many studies
already performed but alson new quantitative and qualitativeanaly®s of benefits

and disadvantages of different alteatives. Thee new analyses can be grouped into
two types of analyses: a) quantitative analyses of the Nordictrébity market assmn-

ing ideal competition, using the market model Balmorel, and b) quantitative aad qu
litative analyses of the ability and incentive to exercise market power by using market
02y OSYiNI A2y AYRSESE YR RSAONALIGAGBS aOl
The most important tool in CMs timely grid planning in order texpand the inte-
connection capacity whenever such an expansidghasight to besocioeconomically
profitable. Such grid reiforcements improve the market integration and increase
security ofsupply but can take many years to plan and build.

In 2004, Nordel agreed on five prioritised interconnectiofsis winter, me of the
planned links, the seoalled South Link in Sweden has been changed to a Suatt
Link with twice the capaty of the aiginally planned South Link. It will increase the
capacity to SoutiEastern Norway and the capacity between Sel#istern and
SouthWestern Norway by 1200 MW. Our analysis is based on the assumption that
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these interconnections are built and put into opéom before 2015. If these plans are
not fulfilled by the Nordic TSOs, congestion will increase in the Nordic area. In their
new Nordic Grid Master Plan, Nordel have, in addition to theses interaions,
recommended the Nordic TSOs to invest in anbar of new projects.

During the last decade, some market players have expressed the vision of the Nordic
area as becoming a single Elspot area. It has been discussed whether the vision has
ever been realistic, but it is definitely not realistic in a broaNerth European or
European perspectivéarket splitting within the Nordic area is thefore necessary.
Thequestioris which market splitting and which combtion of market splitting with
counter trade and reduction of transmission capacities is mostlias

The EU Congestion Management Guidelines define the basic requirements for-coord
nated congestion management but they do not specify the details of gezational
procedures. Only the basic definitions of key concepts are provided within the scope
of the Congestion Management Guidelines. Coordination shall be applied regionally,
and seven regions are currently defined across the EU. However, in all these regions
the congestion managment methods shall be compatible with an ultimate goal of
forming atruly integrated internal European edgicity market.

1.1 Conclusions regarding efficient resource utilization

In our analysis, the current seven spot areas of the Nordic market and the current
practice of transmission capacity restrictions to resolve ind¢gongestion have been
defined as the baseline and then compared to a market divided into more spot areas
(11) or into less spot areas (one, four and six). In these new cases, no capadity redu
tions are performed and counter trade is practised internatiliy1 between the Nordic
countries to resolve internal congestions within any given spot price area. In ail calc
lations, market conditions are assumed to be ideal in the spot and counter trade ma
kets as is common practice for this type of market analysis.

¢CKS NBadzZ Ga 2F GKA&a Fylfeara akKz2g adKF
pacity reductions yield a socioeconomic benefit in the range of EWRBQ5illion a

year with the 11 area case being the most beneficial. The total benefit in atbides

is in the same range, but the costs and benefits are distributed quite differeatly b
tween stakeholder groups and countries. Introducing an 11 area division of the spot
market will generally benefit the Nordic generators and TSOs and yield a loas-to
sumers. On the Continent, consumers will benefit and generators will lose. The main
reason for this is that the Nordic area will have slightly higher prices and thé Cont
nent slightly lower prices due to better utilisation of the southbound intercarne

tions.

There is by definition no counter trade in the 11 area case as we have only modelled

congestion between the 11 aregsot within the 11 areas. Capacity reductions or
extensive counter trade are needed in all other cases to solve internal congestio
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within the spot areas. In the ideal world of the model, this is not a problem. le-pra
tices, however, there are several very important problems.

Management of internal congestions within the spot areas by reduced capacitg-alloc

tion between the spot eeas presupposes that the TSOs make a forecast of theresul

ing power flows from the spot market. When the TSO forecast is not perfectathe ¢

pacity reductions will result in reduced resource efficiency compared to markét spli

ting. If the TSO forecastasmed at reducing counter trade costs instead of optimal

resource efficiency, the result will also be reduced resource efficiency. For theese re

sons and due to the assumption of ideal markets with no strategic behaviour, the

results from our model will unefestimate the socioeconomic benefit of changing

TNRY (G2RIFI&Q&a LINY OGAOS 2F OF LI OAGE NBRdzOUA
behaviour in markets with anticipated counter trade is elaborated further below.

1.2 Conclusions regarding competition

A prerequisite for the calculated results regarding socioeconomic benefits is that
there is full competition in the market. Two indexes of suggile market concenga-
tion have been calculated for the situation in 2007; the Herfinddinkchman Index
(HHDand the Pivotal Supplier Index (PSI).

HHI has been calculated for all the constellations which a specific Elspotearea b
longed to during 2007. US guidelines stipulate that a HHI index under 1000 indicates a
market with low concentration and an index al®1800 indicates a highly comce
trated market. Taking into account the frequency of different area price coastell
tions, the Danish areas had high concentration more than 20% of the time in 2007,
Northern Norway had high concentration nearly 20% of theetand Sweden had

high cacentration 5% of the time. No area had a tiweighted HHI that indicates a
low cancentrated market. When there are no congestions within the Nordic region,
the HHI is 933 or just under the threshold 1000 for moderate market atraton.
Considering the special characteristics of the power market, this means that the ma
ket concentration can be problematic even when all Nordic areas have a common
price.

From 2007 to 2015, two countexcting trends can be expected regarding tharket
concentration. On the one hand, the newly decided transmission links will further
integrate the markets and thereby reduce the number of hours with high conaentr
tion and reduce the timeveighted HHI for the different areas. On the other hand,
mergers and acquisitions will probably continue to increase the HHI for the common
Nordic market. The result can for some areas be an increaseavigighted HHI. It
should be noted that the HHI will not be lower in hours when the Nordic area loy ma
ket couplinghas a common price with the Continent since the HHI for Germany and
the HHI for EU 15 is much higher.
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The PSI analysis shows that during 2007 there were hours in all spot areas when a
specific company was necessary or pivotal for clearing of the Elsgé&emin Fn-

land, Sweden and Eastern Denmark a company was pivotal more than 60 % of the
time in 2007. Also, the PSI index indicates thus that market power can be exercised in
the Nordic area if such strategies are chosen by generators.

A generator withmarket power in a specific area can exert its power and increase its
profit by strategic bidding whether the area is a separate spot area or the anmea is i
cluded in a bigger spot area and the TSO has to relieve congestions by coater tr
There are no geeral conclusions as to whether market splitting or counter trade give
the best scope for profit increases for a generator with market power. Diffenent e
amples give different results and the scope for increasing profit is also dependent on
the efficiencyof market surveillance.

However, there are different payers of the extra profit in the two CM regimes. B
cause of market power in an area, all consumers and retailers are directly affected by
the higher spot price if there is market splitting and sé@it bidding. On the other

hand, counter trade and strategic bidding mean that the TSO pays most of the extra
profit as extra costs for counter trade. These extra costs for counter trade mean an
extra cost basis for the grid tariffs and the TSO grid taafé in the end mostly paid

by the consumers through their network tariffs.

Retailers selling on fixed price contracts have to hedge the spot price and this hedge is
normally done by independent retailers as a separate hedge of the system price and a
separate hedge of the difference between the area price and the system price. Both
system price contracts and contracts for difference (CfD) are listed by Nord Pool.
There is, however, in all CfD products on Nord Pool a lack of sellers, and participation
by financial traders is low. One reason is that the CfD products are seen as much more
affected by market power than system price products.

It is important for the competition in the retail market that independent retailers are

not facing higher costs armrisks than retailers belonging to an integrated group or

retailers that buy bilaterally from one producer. Many spot areas, instead of a few,

mean that more CfD products are needed and an obvious risk for even lower liquidity

FYR KAITKSNI aAy¥adN V&S IRNSFESHBaY G / F5 LINE RC
with hedging disappear for the retailer if the customers choose variable price. Most
customers in Norway choose variable price while most customers in Sweden and

Finland choose fixed price. Many spotas also mean smaller balancing areas and an
increased risk for price spikes in the regulation market because of market power.

1.3 Conclusions regarding counter trade

Counter trade gives incentives for strategic bidding to Elspot when market players are
able to anticipate internal congestions that have to be managed by counter tste.
market players will have incentives to divert their Elspot bids from the marginal cost
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or marginal willingness to pay in order to increase their profits in the needed counte
trade if they forecast such counter trade. The result of this gaming is market-disto
tions and suboptimal dispatch. None of these two important problems are captured in
the model and the socioeconomic cost of counter trade cases is therefore underest
mated.

The main result of our principle model analyses is that in situations when congestion
is anticipated, there is more strategic bidding and less resource efficiency if counter
trade is used instead of market splitting. The main advantage of countee isatthat

it enables the use of fewer spot areas and thereby more competitive retail markets, at
least in areas where the customers choose fixed price contracts. Negative effects of
strategic bidding and less resource efficiency have to be compared wgitine

effects on the retail competition on a case by case basis in order to reach an optimal
balance between efficiency and competition.

For instance, during the last decade, Nordenergi has often advocated guaranteed
capacity levels to the daghead maket. Our conclusion is that we will not get a more
efficient market if Nordic TSOs are obliged to guarantee that the transmissionicapac
ties are always a certain percentage of the normal levels. In a developed market,
changes in dispatch because of chanigethe physical transmission capacities are
managed more efficiently in the deghead market than by the TSOs. A marketrelea
ing of the dayahead market which reflects the physical realities should be emcou
agedc not concealed.

1.4 Conclusions regarding possible use of new bid areas

Presently, there are internal congestions in all Nordic countries which are managed in

the dayahead market by reduced capacity allocations to Elspot. The alternatives are

market splitting and counter trade. The most preferabdeicter trade alternative is

counter trade in Elspot. The bids to Elspot include all possible production and co
adzYLJiAz2y OKIFy3aSa gKAfTS (2RI &Qa O2dzfd SN GN
tion market and normally includes only larger bids withiSth ¢ { h 8 Q NB & LISOG A ¢
Ay3 INBlFaod ¢2RIFI2Qa O2dzy iSNJ 4N RS OFly (GKSN
as counter trade in Elspot.

A necessary prerequisite for CM by counter trade in Elspot is that there are different
bid areas so that bids in theurplus area can be separated from bids in the deficit

area. In that case it is possible to calculate one uniform Elspot price for the Elspot area
and simultaneously perform counter trade in Elspot that relieves the congestion and
gives an effective resooe utilisation in the dayahead market. All bids in the nB

mon Elspot area will meet the common spot price, except the bids that are counter
traded.
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There is a method for counter trade in Elspot that result in the same price signals in
other Elspot areaand the same dispatch in all areas as if all bid areas had bgen di
ferent Elspot areas and only market splitting had been used.

This means an important improvement in relation to CM by reduced capacityalloc
tions to Elspot. Reduced capacity allocatiom&tspot result in other power flows with
adjacent areas and another dispatch compared to the results of full market splitting.
Thus, CM by reduced capacity allocations to Elspot gives reduced resource efficiency.
Also, an alternative with no capacity rettions to Elspot and full counter trade after
Elspot give reduced resource efficiency since it results in other power flows wih ad]
cent areas and another dispatch compared to the results of full market splitting.

However, there are still two possiblegblems compared with the resource efficiency
that is achieved with full market splitting. The first problem arises if the markgt pla
ers anticipate the counter trade in Elspot and change to strategic bidding. The scope
for strategic bidding is, howeverduced compared to an alternative with full aou

ter trade after Elspot. With our proposed method for counter trade in Elspot, counter
trade is reduced to the change in dispatch between the surplus and deficit areas that
is needed to restore the dispatchladeved in the first calculation with full market
splitting. Full counter trade after Elspot, however, also means that power flows with
other Elspot areas normally also has to be counter traded. Such an exdaminter
trade can create a much higher seofor strategic bidding by market players than our
proposed method for counter trade in Elspot.

The second problem relates to the letgrm signals for production and consumption
investments. The relevant price for most of the production and consumptid¢he
common Elspot area is the common spot price instead of the spot prices that would
have been achieved with full market splitting. This can give wrong incentives for i
vestments if there is a significant difference between the prices. Our simulatfons o
spot prices 2015 in section 4 show, however, that only one of the four new area bo
ders in the eleven area case result in an average spot price difference higher than 0,1
EUR/MWh. That area border is cut 2 in Sweden with the spot price difference 0,8
EURMWh between Northern and Central Sweden. Even such a difference is relatively
small compared to all other differences and difficulties that are characterising-poss
ble investment alternatives.

If counter trade is performed in Elspot An important issudéw to perform CM in

the intra-day market after Elspot. There will be misleading incentives for-uidsa

trade if there is only one common price in the intlay market in situations when the
counter trade in Elspot has resulted in different pricesdounter traded volumes in

the surplus and the deficit areas. Our conclusion is that the different bid areas in the
day-ahead market should transform into different bid areas in the irdey and the
regulation markets as a natural consequence of countaderin Elspot.
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The consequence of new bidding areas and counter trade in Elspot is for retailers
without price-elastic demand that the same uniform Elspot price applies to all their
planned purchase in the Elspot area but that it can be different balarices in the
surplus and deficit areas for their imbalances. The retailers can thus hedge their
planned purchase in the same way as if it is only one spot area. However, thelr imba
ance risk is changed. Whether the changed imbalance risk is a seridaisrpror not

for the retailers depends on the regulation power markets in the two separate bid
areas but the changed imbalance risk will nevertheless only relate to their imbalance
volumes, not to their total purchase.

1.5 Recommendations

1) We recommend thainew areas are established as separate Elspot areas oasep
rate bid areas within existing Elspot areas for CM of cut 2 and cut 4 in Sweden, cut
P1 in Finland and the congestions west of Oslo

We have no firm recommendation as to whether the new areas khbe established
as separate Elspot areas or separate bid areas within existing Elspotideggsive
effects of strategic bidding and less resource efficiency have to be compared with
negative effects on the retail competition on a case by case basisl@n to reach an
optimal balance between efficiency and competition. However, we want to stress that
the most important prerequisite for resource efficiency is that the present reduced
capacity allocations to Elspot come to an end. If there is uncegptaggarding the
division of a certain Elspot area into bid areas or spot areas, it is better to establish
the new areas as separate bid areas first and then later decide if they are to be
changed to separate Elspot areas based on experience of the ambootioter trade

in the common Elspot area. The worst alternative is to postpone the decision and
thereby not end the present reduced capacity allocations to Elspot.

2) We recommend the following method as a feasible method for counter trade in
Elspot ifnew bid areas are established within an Elspot area

The new bid areas shall be established within the Elspot area so that bids on the def
cit and surplus sides of the congestion can be separated from each other. In the first
Elspot calculation, all bid eas are treated as Elspot areas. Congestions between bid
areas are thus managed by market splitting and the result is the same market clearing
and the same power flows as if the bid areas had been Elspot areas. Afterwards, a
second calculation is performddr a certain Elspot area if the first calculation has
resulted in different prices for bid areas that are within that Elspot area. As input,the
second calculation uses the same power flows with other Elspot areas that were e
tablished in the first calcation. The purpose of the second calculation is onlysto e
tablish a common spot price for the Elspot area and to perform the most cost
effective counter trade to relieve the congestion that arises as a consequence of the
common spot price. The most cesffective counter trade is a counter trade that

gives the same dispatch within the Elspot area as the dispatch that was achieved in
the first calculation. Thus, the second calculation does not change the power flows
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with adjacent Elspot areas. The final riésn the Elspot market will be the same price
signals in other Elspot areas and the same dispatch in all areas as if all bid areas had
been different Elspot areas and only market splitting had been used.

3) We recommend that all bid areas and Elspot asesre treated as separate areas
in the intra-day market (Elbas) and the regulation market

There will be misleading incentives for inlay trade if there is only one common
price in the intraday market in situations when the counter trade in Elspot feas r
sulted in different prices for counter traded volumes in the surplus and the deficit
areas.The recommendation will enable efficient intday markets and regulation
markets with less special regulations and unnecessary reductions in transmission
capacites. It will also enable better management of pda&d situations.

4) We do not recommend that the TSOs shall always allocate a guaranteediran
mission capacity to the Elspot market even if the physical capacity is lower because
of e.g. outages.

The BEpot market is not a more efficient market if TSOs are obliged to guarantee that
the transmission capacities are always a certain percentage of the normal levels. A
market clearing of the daghead market that reflects the physical realities should be
encauragedc not concealed.

Congestion Management in the Nordic Market - evaluation of different market models 10



2 Background

This is the finaleport from the project "Congestion Management in the NordicrMa
ket - evaluation of different market models" carried out for the Nordic Electricity
Market Group, the Nordic Council of Ministers byHEeergy Analyses, gaan Energy
and COWI.

The terms of reference stated that a uniform standard for congestion management is
important for a well functioning power market. The electrical system in the Nordic
countries was from the beginning primarily dgsed to support national powered

mand. The development of an integrated Nordic market, with steady increased power
trade and changed power flows, has pointed out the need for adjustments. The pac
age of five prioritised Nordic grid reinforcements is onpamant step foward in this
respect.

The question of market splitting vs. countitade remains for all conge
tions/bottlenecks. This question seems to be a highly political issue with str@ng n
tional viewsg which method is most beneficial and effedifor the future develp-
ment of the Nordic electdty market; Dynamic price areas or few and large areas,
with counter trade. The most controversial issue is how the different models infl
ence the crosdorder trade.

The main purpose of the project is evaluate and analyse the two approaches for
congestion maagement in the Nordic power market and on the basis of this analysis
present concrete recommerations for a Nordic solution, aiming an optimal balance
between competition issues and &fiency.

This requires synthesis of the many studies already performed but also new analysis

of benefits and disadvantages of different alternatives. We have chosen the electricity
market model Balmorel as an appropriate tool for much of the neededyaseal
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3 Keyissues regarding congestiananagementn
recent studies and proposals

Several studies and proposals regarding congestion management (CM) inrttie No
power market have been presented during the last years. The Nordic Council ef Mini
ters, the Nordic Engly Reglators, the Nordic Competition Authorities, Nordel have
presented studies. A joint Swedish report has also been presented as wellas stat
ments from the energy assiations. On the European level, EU has presented the
result of the Energy Sector lagly and the K3 electricity liberalisation packag&TSO

and EuroPEX have presented an interim report dealing with coordinated CM models.

3.1 Report from the Nordic Council of Ministers

The reportSteps for improved congestion management and cost allocatiomansit
(TemaNord 2007:53%yas presented in April 2007 and produced by Ea EnergyAnal
ses and COWI for the Nordic Council of Ministers. The report emphasized the increase
of crossborder trade. It described how the transsasion capacities for the markare
reduced due to various reasons and that they have been on average 75 % of the full
capacity. This has welfarrrzonomic consequences for the Nordic power system as it
increases total genetion costs in the system.

Simulations of power balances ankgéricity prices in 2015 were presented formo

mal, wet and dry years. Economic gains and losses from electricity trade waere an
lysed as well as the marginal benefit of increased capacities in 2015. The largest ma
ginal benefit is at the links to the canent. Within the Nordic region, the largest
marginal benefit is at the link from Mweay to Jutland and at the link from North to
South Norway.

One part of the study was interviews with representatives from the TSOs, the energy
regulators and the associahs of energy producers in the four countries. All stak
holders stated that the question of CM is presently the most pressing issue to be
solved in the Nordic electricity market. Several stakeholders felt that also a fair transit
compensation mechanism éxtremely important, and that the two questions are
interlinked. Several stakeholders stated that the reasons for reducing the transmission
capacity at national borders are not sufficiently justified. All skadtders felt that the
current controversy iseriously threatening the Nordic coomtion. All stakeholders
agreed that counter trade is not the best way to handle structural congestion. The
majority pointed out that the current practice is not transparent, does not yield the

G G NHzS ¢ LINJu@nhBcasEarylpye®fludiuétions ariced.

The report proposed five concrete steps for moving forward with respect to CM and
three steps with regard to transit compensation. The first step was to make a new
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division into price areas with no special resp® national borders. Steps 2 and 3
were to develop objective criteria for market division and to publish data andhmet
ods. As steps 4 and 5 it was suggested that idaw trading should be increased and
that the advantages and drawbacks of nodal prigim the Nordic system should be
studied. Steps 6 and 7 were to define local benefits of transit and to harmonise the
value of the transmission grid. Step 8 was to prioritise transmission lines to thi cont
nent.

3.2 Reports from NordREG

NordREG published inrke12007 the reporCongestion Management in the Nordic
Regiong A canmon regulatory opinion on congestion management (Report 2/2007)
It summarised the disasion regarding CM in the Nordic region in light of the new EU
Congestion Maagement Guidelines.

NordREG found that there are challenges related to CM in all Nordidrizsi All the
regulatory authorities need to build new competences in addition to the need of
more transparent data and knowledge of the pedares of the TSOs and Nord Pool.

The canpetition aspects were seen as important and have to be taken into account
when defining bidding areas in the Nordic market. A common coordinated CM
method would enhance competition. A concentration index (HHI) for the Nordic
wholesale market shows that em when the Nordic market is relatively wellént
grated, concentration is high.nather issue that could affect the optimal number of
bidding areas is the competition on the retail market. Studies together with tine co
petition authorities were proposed téind an optimal balance between competition
issues and efficiency related to CM methods.

The current representation of the physical network in the market splitting model was
seen as very simplified. NordREG invited the Electricity Market Group to cohsiger

to organise a study whether a better representation of the physicalvoek in the

trading model would lead to a more efficient use of the existing transmission ne

work. One part of such a study could be to assess the benefits of introducing elements
of the nodal pricing philagphy.

In September 2007, NordREG published the re@mmgestion Management G
lines¢ Compliance report (Report 8/2007he report evaluated the current status of
compliance with the CM guidelines and set out the further kvof TSOs and regul
tors for ensuring full comnce.

The report stated that the CM method applied to allocate all interconnector capacity
in the Nordic market, i.e. implicit auction, fulfils the requirements set in the CMeguid
lines. In case of limitingrossborder capacity due to TSOs internal congestions, the
guidelines set preonditions for allowing such limitations. Procedures must lye fu

ther developed by the TSOs to ensure that the reasons for limitations and their effects
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are transparently desdsed. More attention should be paid in thatbire to the joint
network planning in order to avoid long lasting limitations in transmission capacity
due to either insufficient croskorder infrastructure or internal congsdons.

The report concluded that geerally the current procedures meet the requirements

for coordination and also the timetable for market operations if the Nordic market is
considered. However coordination within CM should include also Germanyand P
land as they belong to the Northern Eperegion and the CM methods on the inte
connectors between Nordic countries and continental Europe are not yet fully in line
with the CM guidelines. This requires further work. Furthermore, compatible CM
procedures shall be defined in all seven EU regwgtisa view to forming a truly
integrated internal energy nréet.

3.3 Report from the Nordic competition authorities

The Nordic competition authorities presented in September 2007 the repapacity
for Competitiorg Investing for an Efficient Nordic Bigcity Market (Report 1/2007).

Merger cases and activities by the Nordic competition authorities since the earlier
report in 2003 were summarized. The Finnish competition authority found irsits a
sessment of Fortum’s acquisition of E.ON Finland thauRoHhas a dominant pés

tion in Finland in periods when the wholesalenket is national due to transmission
constraints. The approval of the merger was therefore conditional on Foream r
nouncing some of its production capacity. The Danish competition aityhidentified
900 hours in 2002004 and 1484 hours in 20206 in which a supplier had abused
its dominant position by imposing excessive wholesale prices in Western Denmark.
There is an ongoing investigation of the price formation in 20036 on the market

in Eastern Denmark.

The report emphasised the importance of new investments in production and-tran
mission capacity in order to improve the competition in the market. If Nordels five
prioritised are carried out, the competition problems will be vegd. Investments in
increased production capacity from new producers/entrants were viewed nmere f
vourably than similar investments from incumbents. It was proposed that competition
analysis should be included in the TSOs” investment decisions.

It was reognized that separate relevant markets can occur even in situatiomoutit
a bottleneck. Major producers may by strategic bidding to a certain extent control
when a connection to a neighbaduag country will be congested.

The report criticised the presefitC (Inter TSO Compensation) mechanism. Dpvelo
ing crossborder trade in a more efficient way and not establishing any hampering
mechanism is of vital importance. It is essential that an ITC mechanism takes into
account benefits and costs of trade supgliey market mechanisms.
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3.4 Joint Swedish report

The Energy Markets Inspectorate, Svenska Kraftnat, Swedenergy and the Canfeder
tion of Swedish Enterprise presented in May 2007 the joint repoite Areas in the
Electricity Market (EMIR 2007:02he eport is often called the POMPEport after

its Swedish acronym.

The four organisations found that it is crucial for the customers that there is efficient
resource utilization as well as effective competition both in the wholesale power ma
ket and in the retaimarket. The conclusion was that an efficient market should be
characterized by both efficient resource utilization and effective competition, t
gether with a market integration that is as fegaching as possible. The ambition
should be that the price ages are as few and large as possible and that the dpvelo
ment and operation of the Nordic grid is based on a Nordic perspective instead of
national pespectives.

The organisations considered it important that the package of five prioritised-cross
sections,on which Nordel has agreed, is implemented as soon as possible. They also
considered it important to implement the additional reinforcements that are ident

fied as keing socieeconomically profitable in a Nordic perspective.

It was stated that fareaching market integration can be achieved by counter trade of
those congestions that are not soedmonomically profitable to eliminate by grid
reinforcements. The decisive question is whether those who benefit from a certain
counter trade are prepared to pape cost. The organisations considered it essential
for the function of the Nordic market that Nordel as soon as possible establish-princ
ples for counter trade of various cresections, based on the principle that those who
benefit from counter trade atsfinance the counter trade.

The report found that a price area division at cut 2 in Sweden (north of the river
Dalalven) may give more efficient utilization of resources in certain situations without
impairing the competitive coriions in the wholesalenarket. However, as long as

the retail market is national, any price areaidign in Swedeq also a division at cut

2 ¢ will impair the canpetitive conditions in the retail market. On the other hand, the
Nordic hydropower geeration varies widely througbut the day, the week, the year

and between the years. The variations are so large that it is not realistic to maintain
the vision of the Nadic countries as one single price area.

The organisations suggested that therblie Council of Ministers, Nordet dlordREG
should take the initiative to assess a price area boundary between the Nordio-hydr
power and thermal power areas that runs through cut 2 in Sweden and, for example,
through northern Finland and soutbastern Norway. The assessment should refer to
whether such a price area boundary would give an effective market characterized by
efficient utilization of resources, effective competition and-faaching market irg-
gration.
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3.5 Reports from Nordel

Nordel has presented a number of reports regarding cotigesnanagement during
the last years.

In 2002 Nordel presented a possible change in the division into Elspas.aNorway

was divided into four areas, Sweden was divided into three areas, Denmark-was d
vided into two areas and Finland was a common alteaas proposed that counter

trade in Elspot should be used up to a certain cost limit for congestions between the
Swedish areas,diween Sweden and Finland, between Sweden and Eastern Denmark
and between the two areas in Southern Norway. 100 MNOK wadiomed as an
appropriate cost limit for the/earlycounter trade costs. The report pointed out that
rules for financing of counter trade costs were needed but proposed no such rules.

The report was sent out to stakeholders on a hearing. All answergdghat con-

mon and unambiguous rules are needed but disagreed regarding the proposails. No
wegian stakholders proposed that other area divisions should be analysed. Finnish
stakeholders supported the proposals andicluded that they in reality would mean
bigger price areas. Swedish stakeholders were against a division of Sweden while
Danish stakeholders were critical to increased counter trade.

In 2004 Nordel presented a report regarding the possibilities for increased counter
trade. The report concludethat the main advantage would be increased trading
capacities and thereby better ability for market players to make predictionsend r
duced risk costs for the players. Another advantage would be increased trust in the
common Nordic market. On the other héuhe report concluded that counter trade

will not give the right economic signals to the y#es. Counter trade in Elspot was

seen in the report as the only realistic alternative for an increased counter trade. The
report pointed out that counter trade csis should be allocated according to the
benefits for players in different areas but presented no model for such cost allocation.

In a letter to the European Commission and ERGEG in January 2008 Nordel proposed
to merge the existing Central West Europesard Northern Regional Initiatives. No

del pointed out that an efficient market integration requires common marketcstru

tures and harmonisation of the trading rules. One market with separate forums for

the market design can lead to diverging developmerthmsubregions and jeopat-

ize the progress in the European integration.

The Nordic Grid Master Plan 2008 was presented by Nordel in March [206$:!
recommends the Nordic TSOs to invest in a number of nejeqts.
The fdlowing is said regarding congf@n management:

Congestions in the grid will naturally occur, and must be handled. Transmigsion i

vestments are resource demanding and the lead times are also long. It is therefore
important to have clear principles on how to operate the existing grithe most
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efficient way. This is particularly important for-salled internal congestions. Efficient

handling of congestions will then benefit the common Nordic electricity markat, No

dic consumers or producers in general. The principles for congestmagement

are:

w /2y3SadAizya NS Ay 3ASYSNIf KIFIyRtSR gKSN
w {ONHzOGdzNY £ O2y3SadtArzya FNBE NBY2OSR 2NJ N
economically viable, otherwise market splitting is applied, i.e. dividing thé&ebanto

separate price areas

w ¢SYLR2NINE O2y3Saitrzya aklitft oS KIFIyRfSR
trade is postble

3.6 Position paperdrom energy associations

The Nordic energy associations have presented several position papersgestion
management through their common organisation Nordenergi. A position paper in
2006 stated that the system operators should, in a predictable way, guarantee the
highest possible transmission capacity available for commercial trade on price area
borders, coresponding to at least 70 percent of the net transfer capacity (NTC). A
clear economic sanction should be set on TSOs in case of failing toigpesitze
capacity.

It was also stated that transmission investments should be evaluated in a socio
ecormmic perspective taking into account the whole Nordic electricity market.
Nordel should undertake and publish a thorough eoshefit analysis on

further investments in transmission capacity aiming to reduce negative effects of
bottlenecks as far as econacally justified from the Nordic electricity market
perspective. This preparation for new transmission investments should be a
continuous process, including an annual report of next prioritized projects.

Finnish Energy Industries distributed in Novemb@d2 a special position papeg-r
garding their views on CM and their comments to the joint Swedipbrt in May
2007.The organisation believes that a major part of the problems in CM that have
been distubing the good functioning of the Nordic electricityarket will be solved

after realization of the five big grid investments agreed by the Nordic TSOs. It is very
important that the investment plan isriplemented rapidly and forcefully. The so

called South link in Sweden is most essential. The Nordic ielgctmarket needs a
transitional solution for the time before the investments and a more permanent-sol
tion for the time after the mvestments.

Finnish Energy Industries emphasises that the decisions concerning CM must be made
through Nadic ceoperationwith focus on the entire Nordic market area. Counter

trade is the most efficient way of managing temporary congestion. The best primary
YIEN] SG LIXFOS F2N) O2dzy i SNJ GNF RS A& H2NR t 2
tion management within Sweden coube the introduction of several 8ding areas.
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This solution would make it possible to carry out counter trade on the basis of bids
made to the spot market without price area dion.

The organisation is in favour of the use of large price areas. ltdmmsghat in order

to intensify the functioning of the Nordic electricity market and to promote corpet
tion on the market, price areas where there are no significant structural congestion
on the connections between the price areas (such as Finl&wkde - Zealand)
should be joineddgether.

Finnish Energy Industries cannot accept the proposal in the Swesgish to divide

the Nordic countries into two price areas so that the boundary of the price areas splits
Finland into two areas. The price areaigion solution should be based on the phys

cal properties of the transmission system instead of the properties in electriaty pr
duction. Within Finland, there are no significant transmission congestions which
would require a price area division. Divig Finland into several price areas would

bring more business risks to the market players and complicate thetiduning of the

retail market in particular.

3.7 EU documents

The EU Congestion Management Guidelines under Regulation 1228/2003 were
amended in the bginning of December 2006. NordR&Gompliance report regarding
the new guidelines wasedcribed above in sectioB.2.

Issues regarding congestion management are commented in the 3rd EU electricity
liberalisation package arttie energy sector inquirgeport. The3" EU electricity b-
eralisation package and the energy sector inquiry stress the importance of indepen
ent neutral TSOs for an efficient functioning of the market. The need for improved
regional crossorder electridty trade is reaffirmed. Market fragmentation alongn
tional borders, a high degree of vertical intation and market concentration is seen
as roots of the lack of a truly internal mkat.

It is stated that electricity and gas markets differ fundamegt&om other traded
goods becauselectricity and gasre networkbased products that are impossible or
costly to store. This makes them sensitive to market abuse and regulatorgigive
needs to be increased.

Theenergysector inquiry states that theurrent balancing zones are too small and
that the markets for balancing energy are highly concentrated. This can result in entry
barriers for new suppliers facing a high risk of highalance prices.

3.8 ETSO and EuroPEX Interim Report

ETSO (Association Bfiropean Transmission System Operators) and EuroPEX (Ass
ciation of European Power Exchanges) were charged with an action from the Florence
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Forum of September 2007. Thetian was to produce a common discussion paper
dealingwith issues obrganisation, rtes, governance and practidaiplementation of
coardinated congestion management modelhe associations published on 10 April
2008 the joint interim reporDevelopment and Implemation of a Coordinated

Model for Regional and IntdRegional Congestidianagement After a consultation
process, a final discussioager will be presented in September at the 2008 Florence
Forum.

The interim report is focused on the key options for irtegional ntegration of the

day ahead markets. The report finds thahplicit auctions are generally superior to
explicit auctions, at least in well ddeped markets. The key issue is how to establish
an integrated European market using implicit auctions. Different forms of market
coupling between power exchanges are ddsetd. One possible way is to determine
the flows between the various market regions in the first step. The market regions
subsequently determine the prices and flows within the own regions using their own
regional solutions. Such a market coupling approagblves the development of a
new volume coupling platform able to interface with the platforms operatingeat r
gional level.

The second part of the report describes different capacity allocation models. The
Classic Net Transfer Capacity (NTC) approactiifiés separately for each border the
maximum capacity that is compatible with operational security standards. Thenadva
tage of the method is a straightforward allocation of crssder transactions based

on a single value for each hour, the NTC. Thaddigntage is the large undainties in
calculating the NTC value when flows are interdependent and when there aresonge
tions within the areas.

The Combined NTC model goes one step further by identifying additional constraints
which better represent thélows that can be created by the interaction of different
markets. An example is the GermasiuBction which puts an upper limit on thexe
change with the Nethdands, France and Switzerland.

The Enhanced NTC model has the ambition to make use of @8ead model with
locational information while preserving the NTgpbeoach. However, the model is still

in an experimental stage. The main advantage of flow based models is that the TSOs
can reduce the amount of own assumptions on the future market sitnatiboquan-

tify NTCs for the different borders. The allocation process is instead based on the
pricing of the bids and on the flow distribution resulting from the allocation. This shall
in theory lead to optimal use of the network while at the same time n&iting sea-

rity of the system.

The adoption of flow based approaches for calculation of NTC can be evolutionary and
the level of sophistication may evolve over time. The border capacity model uses a
simplified flow based network representation where Bamntrol area is represented

as a single node that is connected to each neighbouring area by a single intezeonne
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tor. The critical branches model is an enhanced model that allows several critical
branches and nodes per control area and has therefore aeraocurate description

of the network. The models are still in development and have to be proven to work in
practice. An outstanding issue is the transparency of the allocation process and the
determination of market results.
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4  Efficiency of resource utiletion

4.1 Introduction

The twoextremeswith respect toCMare nodal prting on the one hand and a single
Nordic price area on the other. The essential difference between these two is that
nodal pricing ideally takes complete account of the téchhaspects foperating the
transmission system, whereas a single Nordic price area does not take any grid info
mation into acount.

Market splitting is a simplification in comparison with nodal pricing, where adjacent
nodes, which are perceived to be connected kstrang grid, are aggregated into

zones. The market splits into price zones (or areas) whepaker flows between

zones reach the capacity between the zones. This does not, however, resolve-conge
tion within a zone nor strictly adhere to eteical laws.

Counter track traditionally takes offsetafter a given spot market solution and the
responsibleTSO resolves residual congestiniilateral tradeby providing incetives
for generators, and possibly consumers, to diverge from their spot markétiqos
Counter trade is presently conducted by individual TSOs using the resources available
in their operating area. The daily process is based on bilateral communicaion b
tween TSOs and a limited number of generators and on occasion some langer co
sumers. B this processeitherlocal esourcesnor resources outside individual TSOs
operating area are used efficiently. The practiceasmallycombined with export or
import capaity reductions in the spot market, which reduce the need to counter
trade, but whch often have questionable side effects with respect to overal eff
ciency.

This section presenggeneral consequences amesults of quantitative analyses fogu
ing on the efficiency of resource utilization under different CM regimes. Two main
issues aranalysed:

1 How different CM regimes infénce the total welfare

1 How different CM regimes influence the welfare distribution betweenrcou
tries and between different interests, i.e., consumers, producers, TSO's and
public poceeds in each country

Effects m power prices, power flows including crdssrder trade and transit are
analysed and presented, as well as flows between the Nordic countries and between
the Nordic countries and the Cdnental Europe.

We also look at how the volume of counter tradeatels to the market setup.

4.2 Approach to analyses
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The purpose of the analyses is to simulate resource utilization under different CM
regimes.

The Balmorel modelfww.balmorel.con), which is a technical/economic padttiequi-
librium model, is used for these analyses. The model finds optimal solutions for the
electricity and heat mikets, taking into account:

1 Electricity and heat demand,;

1 Technical and economic characteristics for each kind of mtomhuunit, e.g.
capadciies, fuel efficiencies, operation and maintenance costs, and fuel
prices;

1 Environmental taxes and quotas;

1 Transmission capacities between regions and countries.

As output, the model derives production and transmission patterns. The model also
generates stimates of electricity prices assuming liberalised and-fuglttioning
markets with full competition among power producers. The model is deterministic
and therefore does not reflect uncertainty issues in the power system. Based on the
electricity pricesas well as the consumption and generation in each country, tHe we
fare-economic consequences of different counterfactual scenarios can be calculated
for different playergroups.

The electricity demand in the model is assumed to be price elastic. Basedlordel
analysis carried out in 2003 (Statistical analysis of price response of the aggregated
electricity demand), the demand reduction in Norway was up to 1000 MW. For the
other Nordic countries, the electricity demand is redd@®rrespondingly relatie to

total electricity demand (see Annex 1 for further details).

Counter tradas handled in the model by first simulating the spot market, in which
appropriate transmission constraints are relaxed, and subsequently reintroducing
these constraints and redving the model. Spot prices and quantities are output from
the first simulation, counter trade prices, from the second and counter trade guant
ties by the difference between the two model executiohsessence, the market is
simulated by a two step optiization approach

The counter traé calculatedby the modelisveryidealized beyond what is realistic in
the current market setup.
The followingekpotarea divisiongre analysed:

1 Market splitting in the Nordic Electricity market along all bottlerse¢simpi
fied to 11Elspotareas due to the availability of dagae. the Balmorel dat-
set used in Ea and COWI (2006) with 10 areas plus the P1 division af-the Fi
nish grid).

1 Present Elspot division (7 areas)
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1 An alternative with &lspotareas based on Bosition paper from the Finish
Energy Industries.

1 An alternative with £lspotareas based on the POMPE recommendation

1 AsingleElspotarea

The firstdivisionis representative of the full market splitting regime, where all the
most important cuts are hatled by market splitting. The second is the current elspot
price area division. The final three are different Nordic price aieionswhich aim

at integrating the Nordic countries into fewer anddar price areas.

It is important to note that in akkases, in the final solution, thresultsadhere to the
same constraints in the electricity grid, namely the ones included in the Markét spli

ting case(seeFigurel4

Thefive Elspotarea divisiongre illustrated orFigurel.
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7 Elspotareas 6 Elspotareas .

Figurel: Market divisions in th& analysed settings.

The model simulations are carried out for the Nordic power system in year 26ttb (
the 5 prioritized links).

4.3 General cosequences of different CM regimes with respect to
resource effciency

The principal difference between congestion management regimes based dkeima
splitting and counter trade is that market splittingsolvescongestionsn the spot
market clearing whegas counter trade solves congestion after the spot market has
beencleared. The two regimes result thus in different electricity prices in the spot
market and thereby different economic consequences to power producers amd co
sumers.
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If counter trade is caied out opimally, including counter trade across borders, it will
in this ideal modelead to the same final power dispatch and thereby the same-ove
all resource utilization as market dpilng in the competitive market setting.

However, different eletricity prices in the spot market will have cegsience