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Who is E-Bridge

E-Bridge is an international consulting firm specializedin the electricity and gas supply
industries. EBridge bridges the gap between high-level corporate strategy and
technical implementation

Extensive experience in market restructuring and regulation
From CWE to the Nordic region, Germany, Austria, Poland, SouthKorea, Belarus and Bulgaria

Linked with an extensive operational experience in the energy industry

Strong competence in adapting operating and planning processes to balance "quality of
supply”", "costs" and "riskso

E-Bridge operates from two offices

Germany, Bonn, with 15 consultants and associate consultants
The Netherlands, Oosterbeek (Arnhem area), with 2 consultants &
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Three cornerstonesof energy policy

Security of
Supply

Energy policy

Competitive

Sustainability markets
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ENTSGEGs Ten Year Network Develop

TYNDP 2010 TYNDP 2012
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Increased cooperation and coordination on European level
TSOcooperations to safeguard the Security of Supply
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Increasedcooperation and coordination on European level
Central auction offices to facilitate the market

Borders served by CAO




Organization of the electricity market
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Organization of the electricity market

System Services

transmission & distribution

primary.
energy

Proeauction

IMpPort
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Market segments

Balance
settlement

Long-Term Day-Ahead Intraday
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Examplebid curves APX (Amsterdam Power Exchange)

Applying date:10-01-2012 Hour:14 WMCWS668 6 Mywh MCP: 52 96 Euro
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Examplebid curves APX (Amsterdam Power Exchange)

Applying date:10-01-2012 Hour:14 WMCWS668 6 Mywh MCP: 52 96 Euro
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Social Welfare

country A
Price
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Qa Quantity
Social welfare = consumer surplus + producer surplus
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Social Welfare

country A country B
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demand
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Relation between price and import and export

demand
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Relation between price and import and export

Net export curve

Price Price

A A

demand

supply

Qa Qu'antity Import Export

E-Bridge
eeeeeeeeeeeeeee % rgy 18



Relation between price and import and export

A: export Net export curve
Price Price
demand
supply 5
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Relation between price and import and export

A: export Net export curve
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Relation between price and import and export

A: export Net export curve
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Increase of Social Welfare by Import and Export
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Increase of Social Welfare by Import and Export
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Increase of Social Welfare by Import and Export
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Increase of Social Welfare by Import and Export
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But how about the grid?

Price
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But how about the grid?
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But how about the grid?

Import Grid Export
constraints

Social welfare = consumer surplus + producer surplus +

congestion revenue
E-Bridge
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Price difference between NL-FR
With a Market coupling of FR-BENL as of Nov 06

Hourly price difference, €/ MWh

Market Coupling

m>€10
E<€10
O<€1
Bl <€ 0.05

9%
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Nov 05 - Nov 06 Nov 06 - Nov 07 Nov 07 - Nov 08 Nov 08 - Nov 09
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Current status of price coupling in Europe

REGIONAL IMPLICIT AUCTIONS

CWE

Price coupling

“=H Austria

1 AT PX price coupled to
GE (no congestion)

1 GB PX price coupled to
NL via BritNed only

Nordic
+ Estonia

Price coupling, also
Poland via Swepol

ITVC

Volume coupling
CWE - Nordic

Italy - Slovenia

Price coupling

Mibel

Price coupling

Czech - Slovak

Price coupling
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Preliminary roadmap of price coupling in Europe

2011 2012 2013 2014 2015
i i I'Fs B_s: BS I.A]lreginm
BS - ESL |SENODK |SENO,|SENODKF
i Volume Coupling - Eg,ﬁ:[' g:rﬁ ggErE
CWE | CWE PO,AT | CEE
CWE
FUI { | GB (BritNed)
SWE [ | S o
CSE IT, SLO
CEE 5% | | |
SEE i | i i |

Open planning issues: CEE, SEE, Ireland (SEM), CH and
the joining of SWE to the other Regions
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Market Coupling: a constrained optimization problem

All the bids of the local/national Power eXchangesare brought together in order to be
matched by a centralized algorithm

Price
Objective function: Maximize social welfare A
Control variables: Net positions Py 9
Subject to: @ npedtions =0 i
I‘mport Grid Exr;ort

constraints
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What is congestion?
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