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Agenda

12307 1300 Coffee and registration
13007 1330 Setting the stage 1 presentations, highlights from the Study, motivation for this workshop

13307 1630 ECRB guestions/open issues__(all points with a short introduction from the Consultant i then discussions)

i Choice of market model for RMD

T Targets for the SEE WMO implementation

T References to successful implementations + reference reports

T Detailed planning of the RMD Implementation

T Integration with BETSEE/Balancing mechanism

T Improvement of bilateral trading and possible introduction of financial trading

T Contractual framework i how to adjust current PPAs and Full Supply Contracts

T Integration of CAO and RMD

T Regional institutions

T Action plans (revisit the ECRB/PHLG presentation) and Ministerial feedback
14:301 1500 Coffee break

16307 1645 Introduction to possible market setups i Implicit auctions and bidding principles

164571 1745 Possible solutions for a market setup
T Centralized solution
T Decentralized solution

T Various options for a decentralized solution

17457 1800 Wrap up, follow-up and conclusions
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EWG comments regarding the WB WMO final report - TF3 final.doc
EWG comments regarding the WB WMO final report - TF3 final.doc
EWG comments regarding the WB WMO final report - TF3 final.doc
EWG comments regarding the WB WMO final report - TF3 final.doc
EWG comments regarding the WB WMO final report - TF3 final.doc
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SEE Wholesale Market Opening
Main recommendations by the Consultant

Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation

Each national market developed in parallel with the regional market
i No separate national competitive wholesale markets

i No break-up of national incumbents (required by the market design)
Align development of SEE markets with mainstream European trends
Use of implicit auctions in close cooperation with the CAO

Competition between OTC/Exchange/Bilateral

i Improve bilateral trading practices i standardization of contracts - transparency
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution
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SEE Wholesale Market Opening
National markets too small
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Kosowo Albania  Monten. FYROM Croatia Serbia Bulgaria  Romania SEE Denmark Finland Norway Sweden

Competition in generation
Sufficient degree of competition needed to avoid market power
With national markets each market need competition in generation

Currently each market is dominated by one dominant generator, with the exception of Bosnia
and Herzegovina with 3 dominant generators

Difficult to establish competition in all areas in the SEE
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation

Each national market developed in parallel with the regional market
i No separate national competitive wholesale markets

i No break-up of national incumbents
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SEE Wholesale Market Opening
National champions can survive (and grow)

Europe’s largest electricity generators, 2007

B Nuclear power Fossik-based power M Renewable energy Unspecified

Taking into account Enel's acquisition of Endesa, Vattenfall is the
fifth largest electricity generator. This is not reflected in the diagram
above, since Enel did not consolidate Enesa until October 2007,

O POYRY
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation

Each national market developed in parallel with the regional market
i No separate national competitive wholesale markets

i No break-up of national incumbents

Align development of SEE markets with mainstream European trends

g péYRY COPYRIGHT@POYRY

13



SEE Wholesale Market Opening
The future European Power Market ?
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SEE Wholesale Market Opening
ENTSO-E/EuroPEX Target Model

Increasing integration BETWEEN Market Regions

Loose Volume Tight Volume

Explicit Auctions Coupling Coupling

OOQ

Price Coupling

Bilateral
Explicit
Auctions

Coordinated
Explicit
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..........................

Single Pan
European
Price

Integrate into Single Mechanism i|  Coupling
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SEE Wholesale Market Opening
Ref EuroPEX

DAILY ARITHMETIC AVERAGE SPOT PRICES IN THE PAST MONTH
19/07/2009 - 18/08/2009
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation

Each national market developed in parallel with the regional market
i No separate national competitive wholesale markets

i No break-up of national incumbents

Align development of SEE markets with mainstream European trends

Use of implicit auctions in close cooperation with the CAO
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SEE Wholesale Market Opening
CAO integration

TSO allocations Day-ahead implicit auction

Security DAM DAM Intraday/

margin reservation utilization Balancing

(X% margin) (D% (TCopam ) Mechanism
reserved)

Calculation of a
(performed at 10:
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in both directi

The remaining capacity a day trading
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SEE Wholesale Market Opening
Main recommendations by the Consultant
Wholesale Market Opening in the region requires a regional solution

Regional solution is based on a de-centralized regional market design

i Implementation with national control and regional cooperation

Each national market developed in parallel with the regional market
i No separate national competitive wholesale markets

i No break-up of national incumbents

Align development of SEE markets with mainstream European trends
Use of implicit auctions in close cooperation with the CAO

Full competition between OTC/Exchange/Bilateral

i Improve bilateral trading practices i standardization of contracts - transparency
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SEE Wholesale Market Opening

In a mature market - DAM is the basis for all trading

TWh Turnover all markets
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Stepwise implementation 1 initial proposal

Impl. auction

Candidates

Preparing forimpl.
auction

Explicit auction

P - ) V
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First step candidates based on Gap analysis*
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*Serbia, Bulgaria and Romania the only countries with no red lights
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SEE Wholesale Market Opening
General comments

Therefore, although the Consultant supports in detail his specific proposal, it is not clear
to ECRB EWG how the Consultant concluded to it, apart from relying on his experience.
Moreover, no empirical evidence has been provided from other regional markets with
similar characteristics to support the proposal and why it should not be considered just
as one more market design experiment.

i ECRB EWG does not feel that sufficient analysis and evidence have been provided in the draft
Final Report, so that it can reach an immediate decision to support and then implement the
proposal of the Consultant for the SEE WMO.
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SEE Wholesale Market Opening

General comments on level of details

The comments that were made by ECRB EWG wanted to emphasize that although the RMD proposal
seems as a reasonable and acceptable solution, there are a number of issues have not been
adequately discussed:

i ECRB EWG believes that such policy measures, focused more in the details, that would fine-tune RMD are
either missing or not emphasized enough (apart from the phasing out of full supply contracts and the trading of
losses). Agree, but this project does have support/budget for a detailed design

i It is strongly believed that more measures should be proposed in the transitional period in order to have a
successful and on time transition to RMD. Agree, but this project does have support/budget for a detailed
design

i The issue of dominance has not been sufficiently addressed. Although the implementation of the RMD is
expected to reduce the market power of the incumbents, more measures, probably of asymmetric nature,
should be considered, at least until markets are sufficiently integrated and sufficient interconnector capacities
are available and utilized in an efficient way. Agree, but this project does have support/budget for a detailed
design
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SEE yv/h/o/l/és ale market opening workshop
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SEE Wholesale Market Opening

Comments to why the proposed design have been chosen

The comments that were made by ECRB EWG wanted to emphasize that although the RMD proposal
seems as a reasonable and acceptable solution, there are a number of issues have not been
adequately discussed:

i No analysis has been provided on why the proposed RMD is superior to all other available solutions, apart
from the strong belief of the Consultant in his proposal.
i The scope of this effort should not be just to create a market, but to create a market that is expected to achieve
specific targets. Thus the proposed RMD should be the design best suited for this purpose.
i It is widely known that i t kleil is in the d e t a Althosigh the Consultant emphasizes the need for il i qu i d ¢
Ar el iaraifilc @ao afewsli IgipAMdd RDAM, it is not clear how this will be achieved. For example is the
trading of losses and implicit auctioning in the RDAM enough for a liquid and reliable RDAM? In order to further
support his arguments and proposals, the Consultant can either provide related examples of successful or not
so successful attempts, or a more detailed analysis.
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SEE Wholesale Market Opening
Choice of market model

Based on the European target model *

Supported by several initiatives in Europe
i PCR (Price Coupling of Regions) is planned to go live in two stages during 2013
i PXlead initiative T well ahead i started in 2010

i NWE (North-West Europe) is a TSO lead initiative i almost the same, butnot the same
geographical area (inclusion of GB/Ireland)

i Most likely to be combined into one implementation project

*Ref fEuropex/ETSO January 2009: Development and Implementation of a coordinated Model for Regional and Inter Regional
CongestonManagement o

g péYRY COPYRIGHT@POYRY

28



SEE Wholesale Market Opening
Two initiatives

No.21/2010 NPS - Cooperation of 6 Power Exchanges on European
Price Coupling Solution

(18 March 2010 — Amsterdam, Brussels, Madrid, Oslo, Paris-Leipzig, Rome)

The power exchanges APX-Endex, Belpex, EPEX Spot, GME, Nord Pool Spot, and OMEL
announce the creation of ab party project aimed at delivering a single price coupling across the
Nordic, Central ¥Yest and Southern European regions, potentially as early as next year. The
approach is called Price Coupling of Regions, or PCR, and is intended to provide the basisfora
truly European market.

This follows the XVl European Florence Regulatory Forum last December where the PCR
approach was initially outlined. PCR is a response to the commaon wish of regulators, TSOs and
market participants forthe rapid implementation of a single day-ahead price coupling solution
across Europe. This is the day-ahead element of the "target model" agreed by the Florence
Forum.

The PCR project will address the implementation of a common price coupling solution through
which spot electricity price formation will be coordinated in an area potentially covering Portugal,
Spain, ltaly, Belgium, the Netherlands, Great Britain, France, Germany, Austria, Switzerland ,
Denmark, Norway, Sweden, Finland and Baltic. This amounts to approximately 2 900 Twh pa of
power consumption, or over 80% of the European total. Currently, more than 1,000 Tvh are
traded on the day-ahead markets operated by the 6 parties. The initiative is open to other PXs
and market areas joining onfair and equal terms.

The concept of a single price coupling across Europe is an unprecedented challenge. The
approachis designed to be fully transparent and to be able to produce reliable reference power
prices for all European markets, whatever the operational conditions.

With the support of the relevant regulators and TSOs, the PCR solution has the potential to be
jointly implemented as soon as next year. Power exchanges have started discussions with
regulators, TSOs and all interested stakeholders to build support and plan implementation. Only
then can an agreed target date forlaunch be available.

The B power exchanges already have extensive experience in successfully developing and
operating price coupling arrangements, and are confident about the results of the cooperation.
They are currently involved in several existing or planned regional market coupling initiatives —
such as the CWE price coupling and the Danish-German tight volume coupling - and the
intention is to develop PCR in parallel.

The power exchanges hope that PCR could pave the way forthe fast integration of all these
projects into awider and sustainable European solution starting in 2011. PCR changes scale,
from aregional perspective, to a pan-European one, pragmatically building on the existing
arrangements, including the contractual and regulatory frameworks, thus minimizing the required
changes and accelerating the speed of introduction.

As regulated spot power exchanges working closely with all stakeholders, APX-Endex, Belpex,
EPEX Spot, GME, Nord Pool Spot, and OMEL are dedicated to the development of well
functioning markets and, in particular, the pursuit of atruly integrated European spot market.

A MoU between EXAA, PXE and TGE

Presented at the CEEPEX workshop 12-04-2010

Purpose of the MoU

Parties will work in partnership to develop an:

| Integrated Central Eastern European power market

Cooperation is opened to other power exchanges and stakeholders who
could contribute to the development of an integrated CEE market.

Purpose 1 - Establishing within the forthcoming 12 months a spot trading
platform for the area of activity of the participating exchanges.

Purpose 2 — Establishing a common Central and Eastern European market
based on the market coupling principle by contribution of each party into
this cooperation.

Basic Principles

Accelerate - create unified CEE market as soon as possible

Liquidity - increase liquidity by merging the existing spot exchange
platforms

Step by step - no 'big bang’ solution is intended — the CEE market is
expected to be built gradually step by step depending on available
transmission capacities

Compatibility - the solution must be compatible with CWE and Nord
Pool solution so that the CEE market can be integrated with these zones as
soon as they are ready to connect

COPYRIGHT@POYRY
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SEE Wholesale Market Opening
PCR T current development fully inline with SEE RDAM

apxZendex 3erPEX  EPEYSPOT Uhgm

EURQPEAN POWER EXCHANGE e

Development of the Price Coupling of Regions (PCR) Initiative
_ Markets initially included in PCR - 2860 TWh
I: Markets which showed interest to join

Markets that could join next as part of an agreed

European roadmap

3

! 4

*Source: UCTE 2007 power consumption data
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SEE Wholesale Market Opening
PCR 1T avery promising development fully inline with RDAM

apx-endex ¢ EPEXSPOT \ ¥ RISMEL nordPOS)

EUROPEAN POWER EXCHANGE

Development of the Price Coupling of Regions (PCR) Initiative

= Key features of the initiative are:

= PXs using one single co owned matching algorithm.
Such an algorithm will be published on the internet

= Common operational procedures handling normal and
emergency situations

= Each individual PX takes the responsibility to fulfill locally
legal and regulatory requirements as well as TSO
agreements

= Able to adapt to local/regional frameworks

O POYRY

31



SEE Wholesale Market Opening
PCR 1T avery promising development fully inline with RDAM

apxZendex K EPEXSPOT UME

EUROPEAN POWER EXCHANGE it

Conclusions

= Simulation shows that technical feasibility of PCR has been
proven in terms of single algorithmic computation

= Wide European dimension
= Regulators involvement considered as essential for the success

= TSOs — national and regional have to be key partners in the
development and later the operation

= Clear roadmap for market participants

= Support from the Florence Forum welcome

O POYRY
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SEE Wholesale Market Opening
Choice of market model for the Regional Marked Design

EuroPEX entso@
4. Achieving a European single price
coupling

Road map (illustrative)

* Regions/countries can join
when they are ready to
Region A comply with the common

requirements

Region B * Approach is flexible and
encourages early
Common Solution participation
Region C * Facilitated by Governance
Guideline, FG CACM and
Country D Network Codes

v

time
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SEE Wholesale Market Opening
Choice of market model for the Regional Marked Design

EuroPEX entso@

Power Exchanges

2. TSO Enduring Coupling Initiatives
*  ENTSO-E NWE TSOs launched a Day-Ahead enduring project

initiative (*)
* 13 TSOs covering Nordic, CWE and GB + several observers
from other regions

* On the Day-Ahead, ENTSO-E NWE published a position
paper to set the basic principles for solutions

* On-going discussions with PXs on principles and framework to
pave the way to concrete implementation project:

—  Scope, roles/ tasks, contracts, congestion revenues, cost recovery,
project organisation, fimetable
[*) ENTSO-E NWE TSOs also launched an Intraday enduring project initiative. TSOs support

parallel development of both Day Ahead and Intraday initiatives due to governance
synergies and similarities (NWE Intraday to be tackled under another agenda point)

O POYRY
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SEE Wholesale Market Opening
Choice of market model for the Regional Marked Design

EuroPEX

Association of European
Power Exchanges

2. Target NWE TSOs Day-Ahead solution (i)
Key functional blocks

entsod

ATC
or

=

Local Coordinated

Capacity
Calculation

Capacity

Calculation

Cross border
exchange
calculation

l XB Flows

Cross Border
Shipping

l'CR

Congestion
revenue
distribution

l XB Schedules

Nomination

Coordinated Order
ATC Coordinated RS
- Matching -
Single interface
Local
Algorithm Markets
' Prices,
Prices, net net
positions positions
LEGEND

TSO responsibility
PX responsibility

PXs responsibility,
meetingTSOs' and other
requirements

Work in progress on posi-
coupling functions
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SEE ,yV,,h/O/I/és ale market opening workshop

ECRB questions/open issues 7

~

Project goals and targets i how are they met?
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SEE Wholesale Market Opening
Main objective for the SEE WMO Implementation (from TOR)

The main objective of this Project is to
recommend a regional market design

develop an action plan (including specific transition steps as well as
long term measures) and

support ECRB and SETSO and the national regulators and TSOs in
its implementation, for progressive wholesale market opening and
development of day-ahead and balancing markets and to help the
countries move forward from the current reliance on bilateral
contracts between national utilities facilitated by a few traders.

g péYRY COPYRIGHT@POYRY
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SEE Wholesale Market Opening
Conceptual market design

SEE Regional Power Market

Organized and bilateral market

Physical & Market Operator
ATETEE DAM Intraday

markets Physical Contracts | Physical

Marketequilibrium Contracts
one day ahead hours ahead

- auctiontrade - - cont.trade
A A A~

Hedging
lday - yearsahead
- continuoustrading

B —
Futures Pricef

Days Weeks
—»MW

Forwards
Months Quarters Years CfDs

Clearing house

Derivatives
Mark -to -Market, Risk Management

Additional Services Clearing of Bilateral Derivatives

Security - Margins - Business reports

and consumption

Real-Time
Operation

Market
Common SEE

Services
during the Real -
Time - Operation:

Controlling
frequency and
voltage etc.

Balancing
generation

in realtime
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SEE Wholesale Market Opening
Targets for the SEE WMO Implementation (from TOR)

What is the project goals and how is the proposed RDAM addressing
them? These are from the objectives of the project:

T POYRY

By signing and ratifying the Treaty the participating countries committed themselves to
developing a regional energy (power and gas) market in South East Europe.

Today, minimum content of market rules, and their harmonization across the region,
necessary to facilitate market opening have not yet been developed and enacted in all
SEE countries.

since most of national SEE markets are dominated by the state-owned dominant
generation company, competition will continue to only come from cross-border trade which
itself will continue to be hampered as long rules for regional cross-border congestion
management and transmission compensation mechanism have not been implemented.

a major obstacle for effective market opening is the regulated electricity prices in SEE
countries that remain below the full cost recovery requirements of the supplying utilities
and which do not provide an incentive for consumers to switch to suppliers other than their
regulated utilities

Despite this rising opportunity for non-household consumers to participate in market
opening by exploring the potential for electricity supply by third parties, risks to the
reliability and costs of such supply exist combined with inadequate regulatory and market
rules and traditional utilities resistance for market opening limit third party supply option for
these consumers.

COPYRIGHT@POYRY
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SEE Wholesale Market Opening
Targets for the SEE WMO Implementation (from TOR) (2)

T POYRY

Risks to third party supply include, among others, availability, reliability, rules of allocation
of transmission capacity for their electricity purchases and financial creditworthiness of
national and regional electricity non-utility suppliers and traders as well as risks imposed
on consumers if their selected suppliers fail -> supplier of last resort.

Such risks along with regulatory, market access, technology (especially metering), market
balancing and electricity trading and power exchanges barriers to market liberalization,
need to be addressed.

The study should aim also to find a solution for the integration of dominant national players
into the SEE regional wholesale market, paying respect to the obligation for unbundling in
line with the EU Directives.

Harmonized mitigation measures need to be developed

in order to increase national competition, it seems that the least cost option for sustainable
development of the competition in SEE is creation of the SEE regional electricity market.

This is also in line with the approach endorsed in the EU with the regional initiatives

According to regulators opinion it is necessary to follow a step-by-step approach when
introducing Wholesale Market Opening in the SEE region. Regional Market Design is
strongly related to these elements and it is necessary to apply a i mo s @iécesaoncept,
whereby the regional market design is adjusted gradually (starting from the simplest form-
bilateral contracts), based on the par t i c copsensussod the desired level of
integration.
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SEE Wholesale market opening workshop
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SEE Wholesale Market Opening
Comments to chapter 5-6

5: The opinion of ECRB EWG still holds, although the position of the Consultant is
understood and respected.

i It would be appreciated if the Consultant could at least provide more references on regional
markets (reports, papers, etc).
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Norway - Introduction of a Competitive Power Market

The Power Pool (1971)

A Centralized system operation (by Samkjgringen) i 1SO

A Centralized market place (for selected utilities) i Power Pool
A Centralized congestion management (by Samkjgringen) i 1SO

A Third party access to grid (organized by Samkjgringen) i 1SO

The Energy Act of 1991

Main Objectives:

Higher utilization of the total hydro power resources

Better balancing power supply capacity and power demand
Increased efficiency

Reduced regional price differences for end users

Balance the number of companies involved in the power business

To To T To Io Io

Support Regional market coupling
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Sweden T a similar story

1964

1980:

1992

1996

Trading organization for power producers is

established
- Krangedegruppens Sammkadrnings AB (KGS)
- Incumbent, Vattenfall, is excluded in this trading

Computerized trading is introduced

Swedish TSO, Svenska Kraftnat, is established by
separation of transmission grid from Vattenfall

New Swedish Energy Act
Sweden join Nord Pool trading
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Nordic as First Mover

Establishment of a Regional Market

Main incentives to form:

A One common free power market

A Approved market concentration

A Regional optimisation of use of power resources

Jan 1991: Norwegian energy act requiring open access to all customers

May 1992: Norwegian spot-market opened to all participants, tariff system reform
June 1995: Finnish Energy act

Jan 1996: Swedish energy act, border tariffs between Norway and Sweden abolished
June 1998: The common market includes Finland

July 1999: The common market includes Jutland/Denmark.

Oct 2000: The common Nord Pool Market includes Zealand/Denmark East
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Nordic as First Mover

Establishment of Regional Market
Stepwise 10-year process of development:

The national markets were opened for
competition

To a large extent similar legislation and
regulatory framework

Nordic TSOs cooperate through an ¥.
Al nNerrdi ¢ System Operati‘on Agreemento

Common transmission tariff structure
Transmission border tariffs stepwise removed
Import/export only through the Day-Ahead Market
Bilaterale contracts as inter area trade

o Po Po Do Do Po  I» e

Separate national procedures for system services
and balancing mechanism, but a common order book for tertiary reserves

Future expansion:

A Harmonized Nordic retail market
A Common balance settlement
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Status 2011:

Nordic
Free Trade Area

The Nordic Power Market

The Market

>420
members

Financial trading
OTC, bilateral, and
Nord Pool

Nord Poo
Market Share

Spot 70%

Derivatives
60%

Trading

~400 TWh
annual Nordic
consumption 2010

Exchange Trading
Day-Ahead:
Ca 310 TWh

Financial trading:
1262 TWh
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COPYRIGHT@POYRY



Nord Pool Spot
Day - Ahead Market Turnover
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Nord Pool Market Share of Turnover in TWh

Total Market Turnover 2009

m Day - Ahead
W IntraDay
® Financial

mOTC
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Development of the Financial Market

Nord Pool Turnover 1993 - 2010

B Financial B OTC
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CWE story

CWE is based on the energy markets of Netherlands, Belgium, France, Germany and
Switzerland

Around the millenium, there were several energy markets:
i LPX and EEX (Germany) -> joined together as EEX in 2003
I Then added Austria included in the German calculation
I A separate operation of Switzerland (as an island) was added
i APX operated the Dutch market
i BELPEX was created for the Belgium market
i Powernext covered the French power market

In 2006, Powernext, BelPX and APX created TLC (Trilateral Market Coupling)
i Separate organisations, systems but a common implicit auction

In 2008-9, EPEX Spot was created as a joint venture of Powernext and EEX
At the same time the CWE project for joining thisr e g i mowed rmarkets was launced.
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Market Coupling - CWE / Nordic ITVC

<+— Regional interconnectors
<— EMCC interconnectors

Step linterim Tight Volume Coupling
between CWE and Nordic price areas

Step 2:1TVC including NorNed
interconnector
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SEE Wholesale Market Opening
CWE Success-story
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