
Table of Contents 
Abstract i 

Résumé iii 

Acknowledgment v 

1. Introduction 1 

1.1 Power System Interconnections 1 

1.2 Topological restructuration of power systems and HVDC Grid Segmentation....4 

1.3 Contributions 6 

1.4 Thesis organization 7 

2. Interconnection studies and ICOEUR project 9 

2.1 The ICOEUR Project  

2.1.1  System 13 

2.1.2  System 14 

2.1.3 Key system characteristics and differences 15 

2.1.4 Existing Interface tie lines 16 

3. Interconnection technologies 19 

3.1 Interconnection options 20 

3.2 HVDC Technology and Interconnections 23 

3.2.1 Key characteristics and application of HVDC Technology 24 

3.2.2 Main components and typical HVDC Configurations 26 

3.2.3 HVDC System Configurations 31 

3.2.4 HVDC System Costs 35 

3.3 Optimal HVDC technology choice 39 

4. Network modeling and power system analysis tools 43 

4.1 Network model 44 

4.2 EUROSTAG and EUROSTAG API 47 

4.3 Automated System Security Benchmark Tool  

4.3.1 Benchmarking methodology 53 

4.3.2 The Poisson law and the scenarios probability 55 

4.3.3 Defining scenarios 56 

4.3.4 Correlated events and Cluster model for High-order System Outages 58 

4.3.5 Determining the outage probabilities for system elements 59 

4.3.6 Under-frequency  62 

 

Bizumi?, Lazar
Advanced topological solutions for improving the security of ...
2013

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



4.4 Simulation process and computational performance 63 

4.5 Outage data analysis and results calculation 67 

 Calculation of the yearly expected loss of load 67 

4.5.2 Calculation of the probability density function (PDF) 68 

4.5.3 Illustration of the benchmark tool parameters influence 69 

4.6 Calibration of the benchmark tool 71 

5. HVDC Grid Segmentation 77 

5.1 Estimation of the optimum cluster size 80 

5.1.1 Estimation of the blackout costs 81 

5.1.2 Estimation of the segmentation costs 86 

5.1.3 Estimation of the grid segmentation benefits 88 

5.2 Determining the possible grid segmentation solutions 92 

6. Advanced HVDC Control Strategies 95 

6.1 Local HVDC Control 96 

6.2 Centralized HVDC Interface Control 99 

6.3 Simulations and results 101 

6.3.1 Test cases 102 

6.3.2 Simulations results 103 

 HVDC Control in a segmented grid  

6.4 Discussion  

7. Analysis of the proposed grid segmentation schemes  

7.1 Analysis of the obtained results  

7.2 Summary of the obtained results 125 

7.3 Discussion 129 

8. Conclusion 131 

8.1 Highlights 131 

8.2 Future work 133 

Bibliography 135 

A. Appendix A 141 

Curriculum Vitae 155 

List of Publications 156 

 


	vtls001722774 [TOC]
	Inhalt
	Seite 1
	Seite 2



