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Since 1956:
The Integrated European Electricity System
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Trend towards a more dynamic system
Electricity Exchanges Germany until 2014
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Trend towards a more dynamic system
Electricity Exchanges Germany in 2015

Commercial electricity exchange Physical electricity exchange
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Deutschland
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Deutschland
Export 79,12

Import 32,16

1,36

Values in TWh - time period: Jan 2015 — Dec 2015; source: Amprion
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TSOs accommodate a more dynamic system

Optimal use of the network Optimal grid development

v v

“ Market Integration = Grid plans
Optimal allocation of capacities domestic plans (NEP) and the
(Flow Based Market Coupling) entso-e TYNDP

" Reduction of bottlenecks and

= Security Cooperation between Increase of interconnector

TSOs

capacity
“ European Legal Framework “ European Legal Framework
e.g. Network Codes / Guidelines e.g. connection rules
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Electricity Market Integration in Europe

= The emergence of European electricity markets is a positive outcome of
over a decade of successive European Energy Liberalization

= Organized market segments have been established for various timeframes

= Electricity can be traded across many borders with long lead-times (year and
month ahead) and shorter lead-times (day-ahead and intraday) ahead of
delivery

= Cross Border Balancing markets aim at procuring reserves to cover
remaining imbalances close to real time

‘ amprion




European Day Ahead Market Coupling Initiatives
A brief History

= TLC - Trilateral Market Coupling 2006
® MoU CWE Market Coupling 2007

= CWE Go Live 2010

= NWE Go Live Feb 2014

= SWE Integration May 2014

= The overall pan-European Market coupling: Multi-
Regional Coupling (MRC)

= Already today MRC covers 75% of electricity
consumption in Europe = 2500 TWh

Flow Based Market Coupling (FBMC)

» Start of the CWE Market Coupling using the ATC-
method for capacity calculation (FBMC)

» 7 years of development, incl. 2 years parallel run of
ATC and flow based capacity calculation

» CWE - FBMC Go Live des in May 2015
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Result of the CWE Market Coupling
Price convergence in CWE
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Day Ahead Market Coupling Iinitiatives

the next steps

MRC extension

= Successive integration of
CWE and CEE capacity
calculation regions

— March 2016 signature of a
Memorandum of
Understanding (MoU)

— Approval of a joint FB
capacity calculation
methodology envisaged for
2017

= [ntegration of the 4 M market coupling

2016 2017

March Q1 2017

MoU on common Day

successive Ahead Cap

CWE-CEE Calc

merger Methodology
Q32017 NRA
approval of
common Day
Ahead Cap
Calc
Methodology

= Continuous improvement of the FB Algorithm (use of PSTs, transformers, etc.)
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European Legal Framework: Market Integration
specified in the Network Code framework

-
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Process of fully

implementing the short

term day ahead and

intraday markets within

\_

Europe
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in force

Network Code on
Capacity
Allocation and
Congestion
Management
(CACM)

Implementation of long
term year and month
ahead markets

p Network Code on

passed

Forward Capacity
Allocation

(FCA)

Market
Integration

comitology

~

Process of establishing
cross border balancing
markets

/
Network Code on
Energy Balancing in
(EB) .
comitology
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European Legal Framework for the Day Ahead
and Intraday Market: CACM Guideline 2015/1222

= Development of methodologies and regulatory
approvals in several areas, e.g.

COMMISSION REGULATION (EU) 20151222
of 24 July 2015

ectablihing a guideline on capaciy allocation and congestion management _ C O mm O n G rl d M O d e I

(Text with FEA relevance)

THE EUROPEAN COMMISSION.

e o S — Capacity Calculation regions and
ey reprd o R £0) No 7142009 of e Frepen sy s of e Coci of 12y 200 o m et h O d O I O g i es

condicions for sccess 1o the neework for crosborder exchanges in eleciriciey and repesling Reg;
No 12282003 () and in pareicular Areicle 15(3}b) and (5,

— Redispatching of cross border relevance

(1) The urgent completion of 2 fully funciioning and ineercomnected internal enerpy market iz crucal o the
objecciver of mainiaining securisy of enerpy 3upply, increasing compeciciveness and enzuring chat all consumer

o pubace gy ariaie prn A"l fonceomg il marie i sty hould provice

B e e e e T S — Day Ahead and Intraday Market features, e.g.
Algorithm requirements

mor effciens use of energy. which presupposes 2 secure supply of ensrgy.

(2)  Securiey of energy supply iz an exzentil elemen of public securicy and i therefore inherendly connecied 0 the
effcient functioning of the internal markec in elecricicy and the insegracion of the isolsced elecsricity markess of
Member Scases. Flctricey can reach che cisizens of the Union only through the neswork. Funciioning elecericiy
markess and, in parcicular, the nacworks and ocher azzaes aszociced with alscuricicy supply are zzaneil to public

ecus

e — Congestion Revenue Distribution

{3)  Repulzdion (EC) No 7142009 sets oue non-discriminacory rales for access conditions to the network for crozz-
border exchanges in elecwicity and. in pareicular, rules on capaciey allocarion and congestion management for
incerconnections and wansmission syseems affecting cross border eleceicity flows. In order o move towards 2 . . . .
genuinely mesgraced elecariciey markee, the currene rules on capacey allocarion, congesdion management and
rade in elecericiry should be furdher harmanised. Thiz Regulation cherefore 2:s oue minimum harmnised rules -_

r the ulimasely single day-shead and ineraday coupling, i order o provide 2 clear legal framework for 2n
efficient and modem capaciy allocation and congestion manzpemen: cystem. facliadng Union-wide wrade in
eleciricicy, allowing more efficiens use of the neswork and increasing competirion, for the benefit of consumers

() To implement single day-shead and intraday coupling, the avaiable cros:-berder czpaciy needs ro be calculared M O n |t0 rl n g
i It 502). For

in a coordinased manner by the Transmission System Operators (hereinafrer T is purpose, they
should excablizh 2 common prid model incloding esimates on generstion, load and neswork suzeus for each hour
The araibple capschy shou nommally be clulaed accordin v dhe <ol Ao bosed clclocion mesh a
meshod chat takes inso account thar elecericiey can flow via different path: and opemizes the availzble capacicy in
gy mrdependens i Thesrlible cros border cpiciy ol be ome of e key s ot b ho ber
Cleuluion proces, i which 2l Lo b md ofie, callewed by power excoanyes, o mwehed. ain
account availsble_cross-border capacity in an economically opcimal manner. Single day-shead and imeraday
Zoupling cnres o power ol Rows fom low. prce 5 High. pics s

Y e e s " Successive implementation over the next years
optimal manner. The rezults of che calcularion should be made available to all power exchanges on 2 nen-dis-

criminasory basiz. Based on the rezuls of the calculacion by the MCO, the pawsr exchanges should inform their

clients of the successhul bids and offers. The enerpy should then be ransferred across the neework according to

. MM
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Optimal grid development: complete alignment

of European and German grid planning

= German Grid development plan (NEP) and the entso-e 10-Year Network
Development Plan (TYNDP) are released in 2 year time intervals

* development of new
projects

« assessment of their
impact on the
electricity system
(e.g. n-1 criterion)

12

10-YEAR NETWORK
DEVELOPMENT PLAN 2014

NETZENTWICKLUNGSPLAN

Evaluation of projects
based on a cost-
benefit analysis

No identification of
new measures (apart
from interconnector
projects)
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The Amprion cross border grid development
Projects of Common Interests

= EU regulation 347/2013 is the
basis for identifying Projects of
j common Interest - PCI
Le)

/e se 1= Doetinchem (DE-NL) = Criteria for obtaining PCI Status:
5 O — Capacity Increase of at least 500
ﬁ MW at one border
A\ Oberzier - Bundesgrenze Belgien (Alegro) —  Project demonstrates positive

impact on RES integration

— Positive Cost Benefit Analysis
result (TYNDP)

Rommelsbach - Herbertingen
Neuravensburg — Bundesgrenze

¢ N
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European Market Integration
The opinion of our customers

not
measure known
known
European Market Coupling 44% 57%
Introduction of Network Codes 33% 67%

Further strengthening of ENTSO-E

16% 4%

an ACER 6% 84% ‘

Regional cross border cooperation 36% 64% ‘

Increased cooperation in the

: . 18% 82%

European Balancing Market

TYNDP 44% 56% - 13 54
@ 1 = extraordinarily useful 0 4 =less useful
B 2 = very useful 5 = not useful
0 3= useful

Our customers are aware of the ongoing European initiatives.
There are diverse views on their usefulness.
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The European dimension of Generation adequacy Is
a further challenge: France 2012

09.02.2012 10:00-11:00 Uhr Feb 09, 2012
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The European dimension of Generation adequacy Is
a further challenge: Poland 2015

= Heatwave in August 2015

[MW] . i .

s | I Soetoal recapatching (CBR) = Unavailability of Generation
- Multilateral redispatching (MRA) —

) N facilities

4000

= Additional network constraints
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= Measures taken by the Polish
III TSO PSE:

= Domestic Redispatching
» Demand Side Management
Source: = Cross Border Redispatching

ENTSO-E winter outlook 2015/16
& summer review
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A brief Summary ...

= A more dynamic system is emerging

= TSOs accommodate a more dynamic system: Security Cooperation, Grid
development, Market facilitation — today and in future

= A European legal framework covering all aspects is already in place

17 ” amprion



Amprion in Europe

SECURITY
SERVICE
CENTRE
Transm ission System Operator
Security Cooperation
- er ,\ampn

q - N ou
— o | ;o Ao CWE Market Couphng

Thank you for your attention !
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