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UCTE overview: key figures 2005

U Transmission System Operators 33

U European Countries 23

U Customers 430 mil.

U Installed capacity 560 GW

U Electricity consumption/year 2500 TWh
U Electricity exchanges betw. countries/year 270 TWh

U Length of high voltage lines 230.000 km
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Main mission of UCTE

Providing pre-conditions for a functioning
electricity market:

U Technical and operational co-ordination in the
synchronous area

U Controlling the short-term security of the system with
regard of load, frequency control and stability

U Monitoring the medium to long-term adequacy
between generation and load (3, 5, 10 years)

U Responsibility for the development of the

synchronous area
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UCTE ahead of European integration

1951 UCPTE Founding Members A, B, F, FRG,
l, L, NL, followed by connection of DK

1987 P, E, YU, GR membership, AL >
connected - 4
1995 PL, CZ, SK, H (CENTREL) \?%u\K
synchronised SN ol

1996 RO, BG connected to 2nd zone

1997 — Maghreb, 2003
— West Ukr. connected

2006,Road Map“ for
interconnection TR

2004 Investigation to
interconnect East Mediterranean

2005 Investigation of electrical

integration of Turkey
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UCTE-IPS/UPS study -

The challenge: One “heart beat

IPS/UPS
Inst. Capacity/[GW] 560 340

Consumption/[TWh]
Consumers/[mio]

.
A, >

- power systems of UCTE
- power systems of IPS/UPS

other power systems
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UCTE-IPS/UPS Study — three major questions to answer

Considering technical, organisational and legal issues the
study will answer the following questions:
U Is afull synchronous interconnection of IPS/UPS with UCTE
feasible?
U What are the mandatory measures and requirements on both
sides?
U What are the associated costs?

Additionally, market aspects and environmental issues are
building the conditional framework

Initial priority: maintaining the present performance of the
systems with respect to system security and reliability
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Facts and framework of the project

U The study is a joint project under the responsibility of UCTE

U The project focus on a synchronous interconnection of
IPS/UPS and UCTE

U Additionally, the consideration of non-synchronous
link projects is foreseen

U Apart from the technical aspects:
The project is a significant political venture for the
Baltic States and the EU-integration of the CIS countries

U Important part of the EU-Russia Energy Dialogue
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What are the major challenges?

The Feasibility Study is in itself another milestone in the
history of UCTE and IPS/UPS:
U No example in the world of a synchronous transmission system
Awith 800 GW installed generation capacity
Aserving 700 mill. customers
Ain 10 time zones
100 experts from UCTE and IPS/UPS are involved
Project duration: 3 years
Project budget: 10 mill. €
UCTE contribution is co-financed by TEN-E programme
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System Integration VS. System Coupling

System Coupling:

Finding the mandatory
volume of
corresponding and

additional Coupling

Atechnical
Aorganisational
Alegal

Mandatory
interconnection

UGTE rules
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The UCTE-Consortium of 11 TSOs
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The IPS/UPS Group of 8 Companies
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UCTE-IPS/UPS Study = common project organisation

Project Representative
—
Project Management Management

R o .
WG 1. WG 2: WG 3: WG 4: WG 5:
Steady State System Power System |f| Operation and Legal Aspects
Analysis Dynamics Control Organisation

Technical Aspects
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Technical aspects (WG 1 =WG 3)

. Survey of IPS/UPS performance

- Review of previous studies

- Data collection, model preparation and verification

- Installation of WAMS in the IPS/UPS system, permanent measurement
- Probabilistic congestion analysis based on DC load flow analysis

- Steady state analysis based on AC load flow analysis

- Small signal stability analysis

- Transient stability analysis

- Power/Frequency control

- Defence and restoration plans

- Evaluation of results

- Allocation of measures for interconnection and estimation of related costs
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Network operation and organisation (WG 4)

- Survey of IPS/UPS network operation and organisation
- Data collection
- Analysis and comparison of operational procedures concerning
- Control of power exchanges
- Forecast & real time network security calculations and definition of
necessary data exchange; day ahead congestion forecast (DACF)
- Protection systems settings
- Outage scheduling
- Emergency situation management
- Restoration of interconnection
- Congestion management
- Evaluation of results and recommendation of operational and organisational
procedures for synchronous operation and estimation of related costs

IPSUPS
S-tudy GE-Kolloquium, RWTH Aachen, 25. Januar 2007 Dr.-Ing. Matthias Luther Page 16




Legal aspects (WG 5)

- Survey of IPS/UPS and EU legal framework
- Harmonization of rules and standards at a technical and
operational minimum
- Individual definition of measures and rules for the interface within
binding contracts
- Performing representative case studies
- Agreement upon legally binding commitments with involved
operators,
such as
- allocation of fields for and recommendation of contents for inter-
area cooperation agreements between TSOs
- legal rules for secure system operation (e.g. system reserves)
- specific contracts (e.g. with generators concerning PSS)
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Principles of data acquisition and model generation
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System simulation — workflow diagram

l

April 2006 *

1ST SIMULATION PERIOD
SHARED / INDIVIDUAL

December 2006 *
PRELIMINARY RESULTS

g}

MODIFICATION OF MODELS

1

VALIDATION
2ND SIMULATION PERIOD

1

UCT £ target dates FINAL RESULTS ——>  FINAL REPORT
IPSUPS
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UCTE-IPS/UPS Study = initial time schedule

AN
» 3 &
QQ Q\' b’ QQ
Vv & L R &
g & ® &
2004 &S 2005 2006 2007 2008”7 ¢
phase 1
pre-
hase Model Assessment
P Preparation and Results
AToR AProject kick-off Afurther analyses Afinal report
ATEN-E Asurvey of IPS/UPS Aevaluation of results Afinal accounting
Application | system Aidentification of Aend of project
ASetup of  |Ainstallation of measures and their
consortia measurement costs
ACooperation | devices Apresentation of
Agreement |Apower system results
measurements Apreparation of draft
Adata collection of final report
Apreparation of
models
UCTE
IPSUPS
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Preparatory work (2004-2005)

APreparation of the Terms of Reference (ToR)
ATEN-E funding application

AFormation of the Consortium/Group of Companies
AConsortium Agreement

APreparation of the Cooperation Agreement
(signed on 19 April 2005)

Almplementation of a project web-site

UCTE
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Achievements in 2005

AProject kick-off: 20 April 2005

APreparation of project schedule

Alntroduction of member-net

Alssue of questionnaire on IPS/UPS system data
AData collection

AStart of installation of WAMS within IPS/UPS
AIPS/UPS System Survey Seminar

AAnalysis of legal framework on both sides
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Achievements i1n 2006
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Obstacles and progress limiting aspects

A Complexity of the matter itself

A Huge volume of data to be collected partially also from non-
participating parties

A Different simulation programs and sometimes not compatible
exchange formats or conversion tools

>

Gaps i n common “technical | anguage"
experts

A Communication barriers due to different levels of language skills

T\

Partly insufficient communication between working group leaders
and co-leaders

Delayed WAMS installation in IPS/UPS

IPSUPS
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Common IPS/UPS-UCTE model for load flow analysis

A Load flow model includes representation for the planning horizon 2008 of:
i HV and UHV network (220 kV and above);

I Important transmission lines of lower voltages (inter-system transmission
lines, generator lines of large power plants);

I All the significant power plants.

A Load flow model dimensions:
I 4000 nodes:

I 9,700 ties (transmission lines and transformers);
I 770 generator nodes

I Total load (WPL 2008): 580 GW
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General procedure of system modelling

U Data of individual TSOs of IPS/UPS and UCTE have been
collected and merged for each synchronous system

U Both individual models have been verified separately

U First verified UCTE and IPS/UPS models have been merged
to one common model

=
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Load flow analysis: investigation of exchange scenarios
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Wide Area Measuring System (WAMS) in UCTE
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Inter-area oscillations after aloss of generation in Spain
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WAMS in IPS/UPS
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Conclusion: Preliminary results — December 2006

A The key issues to the final assessment of the feasibility of a possible
synchronous interconnection have been confirmed and could be rendered
more precisely.

A No fundamental technical barriers to a positive assessment of the
feasibility of an synchronous interconnection have been identified.

A Preliminary load flow simulations confirm by tendency findings from
earlier reference studies (TACIS 1999/UCTE 2003).

The dynamic analysis, planned to be started in early
2007, will be the first crucial stepping stone for the
mere technical assessment of the feasibility of a

possible synchronous interconnection.
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Outlook: expected results in 2008

A An overall evaluation of the feasibility considering technical,
operational, organisational and legal aspects.

A A list of necessary measures and their associated costs to be made on
both sides of the investigated electrical interface.

A An open outlook on other non-synchronous system coupling
possibilities aiming at a economic comparison for the investigated
system coupling.

A The final study results will be used as a basis for decisions on the
further developments of the systems concerned.

A Nevertheless, the decisions need to be made by stakeholders taking
Into account the two further fundamental pillars

i reciprocity in market conditions
I compatibility of environmental standards including nuclear safety.
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Further available information

a D Visit us: www.ucte-ipsups.org ]
[T

[ 4
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Machbarkeitsstudie zum Synchronverbund
von IPS/UPS mit UCTE

Backups
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The UCTE Security Package

UCTE Operation
Handbook (OH)

Multilateral
Agreement (MLA)

Compliance Monitoring &
Enforcement Process (CMEP)

IPSUPS
Study FGE-Kolloquium, RWTH Aachen, 25. Januar 2007 Dr.-Ing. Matthias Luther Page 37



Operation Handbook — set of policies

Load-Frequency Control and Performance

1
2. Scheduling and Accounting
3

Operational Security

Coordinated Operational Planning

4

5. Emergency Operations

®¥ 6. Communication Infrastructure
[ ]
-

Data Exchanges

8. Operational Training
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Enforceability of UCTE Rules: MLA

A The Multilateral Agreement (MLA) as first step towards a set
of binding European reliability standards that involves first all
TSOs came into force on 1 July 2005

A In asecond step and in close co-operation with regulators,
these reliability standards shall be made also binding to both
TSOs and grid users

A The Operation Handbook is an annex to the MLA, enabling its
updating without changing the legal construction
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A Definition of security standards in the Operation
Handbook implies a procedure to recurrently
monitor their compliance

A This proceo
preventive

ure will enable the implementation of
measures to ensure the highest level of

security in t

ne UCTE system

A This tool aims at strengthening the transparency
and credibilityof TSO0s perf or man:
community as well as towards stakeholders
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