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APEXx conference in Boston 11  -13 October 2009

Session 1 1 part 2: European Market Situations
Regional Spot Markets and Inter - Regional Market Coupling

1. |l ntro to Nord Pool Spot and the nANor

2. Influences, opportunities and challenges when moving from Regional
to Inter -Regional and pan -European deliveries and concepts

Rickard Nilsson, Manager, Power Data Services, Nord Pool Spot

E-mail: rn@npspot.com
Tel: +46 (0)8 555 166 06
Mob: +46 (0)739 81 89 65
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Nordic production per production type and week
Period is 2002009 and volumes are shown in MWh
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Nordic PX and Market Design Concept

Time

vy

: : _ 6 Years 24 Hours 0
Financial market (Nord Pool ASA & bilateral)

Also clearing services (NP by NASDAQ OMX)
Day -ahead market (NPS Elspot) -

Hourly prices per Bid Area. Mechanisms in place to
handle congestions (Implicit Auction/Market Splitting)

Intra -day market (NPS Elbas)

: . Elbas - market
Continuous Implicit hourly market for balance .
adjustment after Elspot until 1 hour before delivery

Balance Services T Real-Time Regulating Power Market .
Balance Services
Single buyer market (TSO, and TSOto TSO). 7777 7 7 o nomoommmmmeeee >
Some main principles in the Nordic physical power chain

Buying from Elspot is (normally) cheaper than from Elbas

Buying from Elbas is (normally) cheaper then from balance power

ABase (ref.) priceo for Balancing (I mbal ance) P
Common Nordic (TSO) Balancing Market since late 2002 and during 2009 also common

pricing model for i mbal anegeas cfer) cammds yompotdiuocca d jofmn
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NPS is the largest spot power exchange in Europe

Volume record was set in 2008

P B 2008 (2007) 2008 (2007)
i Spot Financial incl.
Markets bil./OTC
clearing
Nord Pool Spot 298 2557
(Fin. NP ASA/CI.) (291) (2369)
EEX 146 1165
(123) (1158)
APX 25 -
(21) (-)
Powernext Powernext 59 91
Borzen (44) (84)
IOMIP. ouviEL ; :
\. J

Not e: Names of PX6s refl ect the facts in 2008
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NORD POOL SPOT AS BEEBE
Basic Development of Nordic PX - focus on physical markets
Nord Pool ASA was established in 1993 with =

the objective of quoting physical and financial
power prices for the Norwegian Market

1996 Norwegian -Swedish PX Nord Pool _--
commenced; Swedish Elspot Bid Area

1998 Nord Pool Bid Area Finland

1999 -Finnish -Swedish Intra -day market Elbas Stabiatt o
-Western Denmark Bid Area

2000 Eastern Denmark Bid Area

In 2002 the financial and physical markets ENERGINET

were separated, and Nord Pool Spot (NPS) y / ¢

was established to run the physical markets i?

2004 Elbas (ID) market to Eastern Denmark

2005 NPS Elspot Bid Area KONTEK (Ger) _

2007 Elbas (ID) market to Germany Nord Pool Spot AS

2007 Elbas (ID) market to Western Denmark

2008 -09 Market Coupling NPS -EEX via EMCC <

2009 Elbas (ID) market to Norway ? w g® 5 §
To open N2EX (in UK) in J/V w. NASDAQ OMX E g 25 o 2

2010 EstLink (Estonia) as Bid Area in Elspot O zE & P

Involved in several DA Market Coupling E N I T

projects/studies, ID developments, etc.
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Implicit auction (DA) in the Nordic Market

How it was possible

A Long history of Nordic co  -operation (Nordel, etc.) helped to set common rules
A TSOs are unbundled, no vertical challenges, neutrality
A TSOs are owner of Nord Pool Spot
A Political commitment to create a common Nordic Market, and large parts of the market has

supported that idea
Advantages?
A No priority capacity rights, thus 100% DA Implicit allocation within Nordic

A Thus model is neutral and fair for all players; energy & cap traded combined

A Larger market area via correct scheduled transmission flows

(not many loops in the system, thus strong correlation between Elspot and physical flow)
A ATC on every bottleneck will be utilised every hour of operation with power flowing

towards the high price, while also respecting given capacity constraints
Challenges?
A Level of transparency - good since same info for small players and large incumbents via

ADi scl osure/ UMMO and open fundament al power syst
A Bottleneck incomes (income or investment, and what and how?)
Result
A Efficient products and markets, and reasonably |

trade in free market
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EIl spot (NPS) Price Area Model oM

A Players place bids in different geographical areas to achieve a
balanced physical portfolio per area in the planning stage

A Allocates transmission capacity based on the energy bids :
thus Elspot is a simultaneous energy and capacity auction

A Results in energy flows according to the price signals

A Opens up national and international trading for all types of
companies

A Reduces market power  because the model links areas and
countries and it is done in a non -discriminatory fashion

A Pricerisks i System and Area i are possible to handle via
agreements between parties and existing financial instruments
( For war ds, Futures, Options, CfDO06s)
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What is Elspot?

A Nordic Market place for purchases/sales of electric power*

- gives overall planned balance day -ahead

A Short -term physical contracts

A Duration of one hour

A 12-36 hours ahead (next dayo6és 24 hrs.)
A Trading 365 days a year
A

Three bid types: hourly, blocks, and flexible hourly bids
DE1L

A Bidding with portfolios in purchase/sales curves per bidding area : 131{3

’i:r? ET
A Auction trading (once per day) l
) Demand /
A  Price set at equilibrium point (buy=sell) each hour

Supply
A Handling of bottlenecks between Elspot Areas using the so called
Price Area Model (Market Splitting)

A Reporting of results per area to the TSOs Note: *Since Oct 05 also KONTEK,

which repr. VE  -T grid area in Ger
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Elspot Price calculation(s) 1 with bottlenecks

2. Checking
Elspot Areas transmission limits

1. System price calculation / \

Purchase  Sell  Flow at System Price above
capacity, thus different prices

Ps

3. Calculation of different
Elspot area prices
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Common Nordic Price In Elsppstatus early Oct. 2009

Number of hours with common price

Year Incl. DK1 Excl. DK1 70%

1997 5201

1998 3 825 60% -

1999 3 788

2000 1703 50% -

2001 4 487 5 657

2002 3076 5 006 40% -

2003 2 397 4 223

2004 2226 3161 30% -

2005 2777 4763

2006 2908 4 352 20% -

2007 2 461 3 483

2008 830 1165 10%

2009 1818 2 450 0%

° 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

ECommonpriceinclDK1 | 594 | 43.7 | 432 | 194 | 51.2 | 35.1 | 274 | 253 | 31.7 [ 332|281 | 94 |27.3
ECommon price excl DK1 64.6 | 57.1 | 48.2 | 36.0 | 54.4 | 49.7 | 39.8 | 13.3 | 36.7
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Main contracts in Nord Pool 6s Fin
A Futures
A Short -term contracts (days, weeks) for financial _ delivery of power at a fixed price. System Price in

Elspot is underlying reference.

A Forwards

A Medium/long -term contracts (months, quarters, years) for financial _ delivery of power at a fixed price.
System Price in Elspot is underlying reference.

A Options

A Give the right to buy or sell a forward contract (European options listed). Forwards contracts underlying.

A CfDs

A Contracts for Differences help hedge area power prices. Difference between an Area Price and the
System Price in Elspot is underlying reference for CfDs.

A 0OCOAIl | owa i EUA (flus also CERS)

A Financial forwards with physical delivery traded at NP



NORD PCOL

________________NowopootsporAs N B B N

Elspot volumes (TWh) per country from year 2000

350
El spotds sharje of
m Kontek (Germany) consumption 2008
m Denmark
300 4 mFinland | Norway 61 %
o Sweden
m Norway Sweden 90 %
Finland 50 %
250
Den-Wes 79 %
Den-East 78 %
200
Total 70 %
=
150
100

50

2000 2001 2002 2003 2004 2005 2006 2007
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NPS Elspot volumes & Nordic Consumption Z
GWh/week

000

GWh
12 000
2007: 291 TWh ; 69% share
2008: 298 TWh; 70% share
10000 2009 through Sep: 208 TWh; 72,5 %
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Elspot prices
Oslo, Stockholm and System price (1 year back)

Oslo

EUR/MWh Stockholm  —— System Price
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Nord Pool Spot

Cornerstones of the success

LARGER MARKET

LIQUIDITY
: AREA
In The Hedging Implicit Auction
Markets And

Physical Markets Between Bidding

Areas
|
FQZTHEIDCrUO?T?m_ERS. RELIABLE
00 oduct Mix PRICES

And Settlement

reference price
Procedure ( P )



