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UCTE overview: key figures 2005 

üTransmission System Operators 33 

üEuropean Countries 23 

üCustomers 430 mil. 

üInstalled capacity 560 GW 

üElectricity consumption/year 2500 TWh 

üElectricity exchanges betw. countries/year 270 TWh 

üLength of high voltage lines  230.000 km 
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Main mission of UCTE 

ÁProviding pre-conditions for a functioning 
electricity market: 

üTechnical and operational co-ordination in the 

synchronous area 

üControlling the short-term security of the system with 

regard of load, frequency control and stability 

üMonitoring the medium to long-term adequacy 

between generation and load (3, 5, 10 years) 

üResponsibility for the development of the 

synchronous area  
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1996 RO, BG connected to 2nd zone 

1987 P, E, YU, GR membership, AL 

connected 

1995 PL, CZ, SK, H (CENTREL)  

synchronised 

1997 – Maghreb, 2003 

– West Ukr. connected 

2003 „Road Map“ for  

interconnection TR 

2004 Investigation to 

interconnect East Mediterranean 

1951 UCPTE Founding Members A, B, F, FRG,   

I, L, NL, followed by connection of DK 

2004- Launching a 

broad  feasibility 

study on IPS/UPS 

UCTE ahead of European integration 

Dr. Ing. Matthias Luther 

2005 Investigation of electrical 

integration of Turkey  

FGE-Kolloquium WS 2006/07, 25 Januar 2007, RWTH Aachen 
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    Feasibility Study: 

Synchronous Interconnection of the 

Power Systems of IPS/UPS with UCTE  

Presentation themes 

1. Tasks and objectives  

2. Project organisation and time frame 

3. State of play 

4. Conclusion and outlook 
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Seite 2

Thema   Datum   Bereich

IPS/UPS: parallel operation 

of 13 power systems 

power systems of UCTE 

power systems of IPS/UPS 

other power systems 

UCTE-IPS/UPS study -   

The challenge: One “heart beat” from Lisbon to Vladivostok 

FGE-Kolloquium WS 2006/07, 25 Januar 2007, RWTH Aachen 

IPS/UPS 

340 

1.200 

280 

Inst. Capacity/[GW] 

Consumption/[TWh] 

Consumers/[mio] 

UCTE 

560 

2.500 

430 
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   UCTE-IPS/UPS Study – three major questions to answer 

ü Is a full synchronous interconnection of IPS/UPS with UCTE 

feasible? 

ü What are the mandatory measures and requirements on both 

sides? 

ü What are the associated costs? 

 

 Considering technical, organisational and legal issues the 

study will answer the following questions: 

 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 

üThe study is a joint project under the responsibility of UCTE 

üThe project focus on a synchronous interconnection of  

   IPS/UPS and UCTE 

üAdditionally, the consideration of non-synchronous 

   link projects is foreseen 

üApart from the technical aspects: 

   The project is a significant political venture for the 

   Baltic States and the EU-integration of the CIS countries 

üImportant 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: 

ü No example in the world of a synchronous transmission system 

Å with 800 GW installed generation capacity 

Å serving 700 mill. customers 

Å in 10 time zones 

ü 100 experts from UCTE and IPS/UPS are involved 

ü Project duration: 3 years  

ü Project budget: 10 mill. €  

ü UCTE contribution is co-financed by TEN-E programme 
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Mandatory 

interconnection 

rules 

UCTE 

rules 

IPS/UPS 

rules 

  System Integration       vs.          System Coupling  

System A 

rules 
System B 

rules 

System A 

rules System B 

UCTE 

rules 

IPS/UPS 

rules 

Integration Coupling 

Finding the mandatory 

volume of 

corresponding and 

additional 

 

Å technical 

Å organisational  

Å legal 

 rules.  

System Coupling: 
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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 

Management 

Project  Representative 

Board 

Project  Management 

Board 

Technical Aspects 

WG 2: 

System 

Dynamics 

 

WG 1: 

Steady State 

Analysis 

 

WG 3: 

Power System 

Control 

 

 

WG 4: 

Operation and 

Organisation 

 

WG 5: 

Legal Aspects 
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·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 

Technical aspects (WG 1 – WG 3) 



Page 16 FGE-Kolloquium, RWTH Aachen, 25. Januar 2007 Dr.-Ing. Matthias Luther 

·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 

Network operation and organisation (WG 4)  
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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 

ACCEPTANCE  

BY THE PARTIES 

April 2006 * 

INDIVIDUAL  

TSO MODELS 

MERGING OF MODELS 

QUALITY CHECK 

/ VERIFICATION 

April 2005 * 

go! 

DATA PROVISION 

BY QUESTIONNAIRE 

DATA MODELLING 

QUALITY CHECK 

/ VERIFICATION 

Support by 

UCTE experts 

Real system 

measurements 

TSOs Commitment 

for data provision 
IPS/UPS Commitment 

for data provision 

Set up of common model 

Real system 

measurements 

UCTE IPS/UPS 

* target dates 
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System simulation – workflow diagram 

1ST SIMULATION PERIOD 
SHARED / INDIVIDUAL  

PRELIMINARY RESULTS 

MODIFICATION OF MODELS 

April 2006 * 

December 2006 * 

VALIDATION  

2ND SIMULATION PERIOD 

CONCEPTUAL 

REPORT 

FINAL RESULTS FINAL REPORT * target dates 
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   UCTE-IPS/UPS Study – initial time schedule 

pre- 

phase 

phase 2 

Verification 

and Simulation 

phase 1 

Model 

Preparation 

Á verification of 

   models 

Á power system  

   simulations 

Á sensitivity  

   analyses 

Á ToR 

Á TEN-E  

   Application 

Á Set up of       

   consortia 

Á Cooperation 

   Agreement 

Á Project kick-off 

Á survey of IPS/UPS  

   system 

Á installation of 

   measurement  

   devices 

Á power system  

   measurements 

Á data collection 

Á preparation of  

   models 

Á further analyses  

Á evaluation of results 

Á identification of  

  measures and their 

  costs 

Á presentation of  

  results  

Á preparation of draft 

  of final report 

phase 3 

Assessment 

and Results 

final 

phase 

Á final report  

Á final accounting 

Á end of project 

2005 2006 2007 2004 2008 
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 Preparatory work (2004-2005) 

Á Preparation of the Terms of Reference (ToR) 

Á TEN-E funding application 

Á Formation of the Consortium/Group of Companies 

Á Consortium Agreement 

Á Preparation of the Cooperation Agreement 

  (signed on 19 April 2005) 

Á Implementation of a project web-site 
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 Achievements in 2005 

Á Project kick-off: 20 April 2005 

Á Preparation of project schedule 

Á Introduction of member-net 

Á Issue of questionnaire on IPS/UPS system data 

Á Data collection 

Á Start of installation of WAMS within IPS/UPS 

Á IPS/UPS System Survey Seminar 

Á Analysis of legal framework on both sides 
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 Achievements in 2006 

Á Review of previous system studies 

Á Preparation of individual network models 

Á First joined workshops implemented  

Á Winter peak load flow model merged and verified  

Á Load flow simulations performed 

Á Analysis and comparison of operational procedures started 

Á Project Glossary drafted 

Á Terms of References for interzonal and bi-lateral agreements drafted           
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Obstacles and progress limiting aspects 

Á Complexity of the matter itself  

Á Huge volume of data to be collected partially also from non-

participating parties 

Á Different simulation programs and sometimes not compatible 

exchange formats or conversion tools   

Á Gaps in common “technical language" between IPS/UPS and UCTE 

experts 

Á Communication barriers due to different levels of language  skills  

Á Partly insufficient communication between  working group leaders 

and co-leaders 

Á Delayed WAMS installation in IPS/UPS  
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Common IPS/UPS-UCTE model for load flow analysis 

Á Load flow model includes representation for the planning horizon 2008 of: 

ïHV and UHV network (220 kV and above); 

ïImportant transmission lines of lower voltages (inter-system transmission 

lines, generator lines of large power plants); 

ïAll the significant power plants. 

Á Load flow model dimensions: 

ï4000 nodes; 

ï9,700 ties (transmission lines and transformers); 

ï770 generator nodes 

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

ü Data of individual TSOs of IPS/UPS and UCTE have been 

    collected and merged for each synchronous system 

ü Both individual models have been verified separately 

ü 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 

Russia

Georgia

Azerbajan

Albania

Austria

BIH

Bulgaria

Belarus

Croatia

Estonia

Germany

Greece

Italy

Hungary

Latvia

Lithuania

Makedonia

RomaniaSlovenia

Turkey

Ukraine

L E G E N D :

SCG

Iraq

Syria

Iran

Black Sea

Armenia

Poland

Czech

Slovakia

exporter

importer

France 
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1 Cartelle 

2 Montearenas 

3 Aldeadavila 

4 San Sebastian de las Reyes 

5 Hernani 

6 Arkale 

7 Biescas 

8 Vic 

9 Rubi 

10 Benejama 

11 Puerto de la Cruz 

12 Cedillo 

13 Saucelle 

14 Albertville 

15 Tavel 

16 Saucats 

17 Tabarderie 

18 Lonny 

19 Uchtelfangen 

20 Hagenwerder 

21 Röhrsdorf 

22 Krajnik 

23 Wielopole 

24 Rogowiec 

25 Polaniec 

26 Györ 

27 Göd 

28 Sajoszöged 

29 Heviz 

30 Paks 

 

31 Portile de Fier 

32 Tantareni 

33 Blagoevgrad 

34 Ag.Stefanos 

35 Bassecourt 

36 Mettlen 

37 Lavorgo 

38 Soazza 

39 Rondissone 

40 Redipuglia 

41 Aurelia 

42 Brindisi 

43 Sorgente 

44 Avelgem 

measuring devices: 

 installed 

 planned 

Wide Area Measuring System (WAMS) in UCTE 

time synchronisation 
by GPS 

1 

2 

3 

4 5 6 
7 

14 

19 

20 
22 

24 

25 

26 

29 

31 

32 

33 

34 

36 

37 
38 

40 

35 

44 

45 
49 

53 

46 47 48 
51 52 50 

15 

16 

17 

18 

21 

39 

41 

42 

43 

3 

13 

11 

10 

9 

12 

23 

27 
28 

30 

8 

 

45 Oujda 

46 Ghazaouet 

47 Tlemcen 

48 Oued Sly 

49 Jijel 

50 Biskra 

51 El Aouinet 

52 Tajerouine 

53 Tataouine 
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Inter-area oscillations after a loss of generation in Spain 

 
Tu, 2005-02-08; 12:49:44 - Generation Outage: Trillo (E) 994 MW
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active power: Uchtelfangen (D) - Vigy (F)   

Portile de Fier (RO)

Krajnik (PL)

Hagenwerder (D)   

Heviz (H)

Blagoevgrad (BG)

Ag. Stefanos (GR) Biescas (E)
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WAMS in IPS/UPS 

Measurement Units 

Installed: 24 

In operation: 21 
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Conclusion: Preliminary results – December 2006 

Á The key issues to the final assessment of the feasibility of a possible 

synchronous interconnection have been confirmed and could be rendered 

more precisely. 

Á No fundamental technical barriers to a positive assessment of the 

feasibility of an synchronous interconnection have been identified.  

Á 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 

Á An overall evaluation of the feasibility considering technical, 

operational, organisational and legal aspects. 

Á A list of necessary measures and their associated costs to be made on 

both sides of the investigated electrical interface. 

Á An open outlook on other non-synchronous system coupling 

possibilities aiming at a economic comparison for the investigated 

system coupling. 

Á The final study results will be used as a basis for decisions on the 

further developments of the systems concerned. 

Á Nevertheless, the decisions need to be made by stakeholders taking 

into account the two further fundamental pillars  

ï  reciprocity in market conditions  

ï  compatibility of environmental standards including nuclear safety.  
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Seite 2Thema   Datum   Bereich

   Further available information  

Visit us: www.ucte-ipsups.org 



union for the co-ordination of transmission of electricity 

UCTE, 15 Boulevard Saint-Michel, 1040 Brussels, Belgium, info@ucte.org 

   
 

 

Machbarkeitsstudie zum Synchronverbund 

von IPS/UPS mit UCTE 

Backups 

Union for the Co-ordination of Transmission of Electricity  
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The UCTE Security Package 

UCTE Operation 

Handbook (OH) 

Multilateral  

Agreement (MLA) 

Compliance Monitoring & 

Enforcement Process (CMEP) 
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Operation Handbook – set of policies 

1. Load-Frequency Control and Performance 

2. Scheduling and Accounting 

3. Operational Security 

4. Coordinated Operational Planning 

5. Emergency Operations 

6. Communication Infrastructure 

7. Data Exchanges 

8. Operational Training 
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Enforceability of UCTE Rules: MLA 

ÁThe 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  

 

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

 

ÁThe Operation Handbook is an annex to the MLA, enabling its 
updating without changing the legal construction 



Page 40 FGE-Kolloquium, RWTH Aachen, 25. Januar 2007 Dr.-Ing. Matthias Luther 

ÁDefinition of security standards in the Operation 
Handbook implies a procedure to recurrently 
monitor their compliance  
 

ÁThis procedure will enable the implementation of 
preventive measures to ensure the highest level of 
security in the UCTE system 
 

ÁThis tool aims at strengthening the transparency 
and credibility of TSOôs performance within the 
community as well as towards stakeholders 

Why CMEP ? 


