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Thesis Outline

Title: Study on Arc-free Commutation with Variable Resistance Contacts in Hybrid DC Switch

Abstract
Chapter 1 Introduction
1.1 Background
1.2 Current Interruption
1.3 Arc-ignition
1.3.1 Procedure of arc ignition
1.3.2 Breaking arc
1.3.3 Making arc
1.4 Hybrid DC switch
1.5 Research purposes
1.6 Organization of the thesis
Chapter 2 DC-Breaker Topologies
2.1 Category of circuit breakers
2.2 Mechanical circuit breaker
2.2.1 Mechanical switch with ultra-fast disconnector
2.2.2 Mechanical switch with external transverse magnetic
2.2.3 Resonant Circuit Breaker (RCB)
2.2.4 Mechanical switch with saturated iron core (MS-SIC)
2.3 Solid-state switch
2.3.1 Semiconductor-based switch (SBS)
2.3.2 Z-source Circuit breaker
2.4 Hybrid Switch
2.4.1 Background of hybrid DC switch
2.4.2 Current interrupting circuit breaker

2.4.3 Hybrid circuit breaker with thermistor



2.4.4 Hybrid circuit breaker with capacitor and inductor
2.4.5 Hybrid high-speed circuit breaker
2.4.6 Ultra-fast mechatronic circuit-breaker
2.4.7 Hybrid HVDC breaker
2.4.8 Hybrid Circuit breaker with low loss
2.4.9 Hybrid circuit breaker with transient commutation current injection
2.4.10 Factor Influence on current commutation
Chapter 3 Experimental Setup and Procedure
3.1 Experimental circuit diagram
3.1.1 DC power supply
3.1.2 Semiconductor device
3.1.3 Electric contact
3.1.4 Actuator and stepper motor
3.2 Experimental procedure
3.2.1 Experiment of dielectric strength
3.2.2 Experiment of threshold current of arc-free commutation
Chapter 4 Dielectric Strength after Current Commutation
4.1 Contact resistance
4.2 Current and voltage waveform in commutation phase
4.3 Insulation strength
4.4 Conclusion
Chapter 5 Threshold Current of Arc-free Commutation of Copper-carbon Contact
5.1 Contac resistance
5.2 Threshold current for arc-free commutation
5.3 Current interruption
5.4 Closing contact
5.5 Conclusion

Chapter 6 Simulation of Copper-carbon Contact



6.1 Introduction
6.2 Geometrical model of electrical contacts
6.3 Multiphysics coupling
6.4 Results and discussion
6.4.1 Movement of contact
6.4.2. Contact temperature and current streamlines
6.4.3 Contact current and voltage
6.5 Conclusion
Chapter 7 Conclusion and Future Plan
7.1 Conclusion
7.2 Future Plan
Appendix
Al Background
A2 Geometrical model of electrical contacts
A3 Results
A3.1 Stationary phase
A3.2 Constriction phase
A3.3 Molten bridge phase

A4 Conclusion



