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- Brief description: 

Traction power supply system is one of the four core systems of railway. The existing traction 

power supply system is equipped with neutral sections, which is difficult to realize energy 

interconnection. In order to solve the problems existing in the traditional traction power supply 

system, the Flexible Traction Power Supply System(FTPSS) with Multi-Level Converter

（MLC） as the core equipment of active power transmission has attracted wide attention in 

the industry.  

 

The supply voltage of the traction power supply system is 27.5kV/55MVA. Limited to the 

voltage and current level of existing switching devices, flexible traction power supply system 

must rely on series and parallel converters to achieve full power operation. Therefore, how to 

design the topologic of MLC and study its control and modulation technology is the premise 

to ensure the stable operation of FTPSS. This tutorial will provide an overview of the FTPSS 

proposed by our research team. 

 

Flexible traction power supply system can be regarded as a new type of power system which 

is composed of grid-forming converter. It can be seen that grid-connected control strategy is 

key technology to ensure the safe operation of FTPSS. Therefore, the grid-connected control 

strategy of FTPSS based on droop control and virtual synchronous machine control will be 

introduced in this tutorial. And the integrated coordinated control strategy of FTPSS which can 

reduce power losses is exhibited in this tutorial.  

 

The FTPSS is composed of a variety of active and passive devices. Compared with the 

traditional traction transformer, the topologic, control method and reliability of the MLC is 

complexity because of its complex structure and many devices. However, the MLC has a higher 

degree of modularization, convenient data acquisition, controllability and adjustability, and its 

fault diagnosis and self-healing capabilities are strong. Therefore, this tutorial will provide the 

novel fault diagnosis, fault tolerance and protection strategy of the MLC. It is of great 

significance to carry out the research on the topologic, control method and reliability of the 

MLC. 

 

To sum up, attendees will gain a comprehensive understanding of MLC and its development, 

potential applications and challenges in the FTPSS.  
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- Duration: 

180 minutes 

 

- Outline: 

Part I: Introduction 

◆ Development Status of Traction Power Supply System of High-speed Railway in the world 

◆ Development Status of Multi-Level Converter (MLC) 

◆ Outline of Flexible Traction Power Supply System 

Part II: Structure, Modulation and Control Technology of Multi-level Converter for 

Flexible Traction Power Supply System 

◆ Flexible Traction Power Supply System based on Cascaded-parallel Converter 

◆ Flexible Traction Power Supply System based on Power Electronic Transformer 

◆ Flexible Traction Power Supply System based on Modular Multi-level Converter 

Part III: Grid-Connected and Integrated Coordinated Control Strategy of Flexible 

Traction Power Supply System 

◆ Grid-Connected Control Strategy of Flexible Traction Power Supply System based on 

Droop Control 

◆ Grid-Connected Control Strategy of Flexible Traction Power Supply System based on 

Virtual Synchronous Machine Control 

◆ Integrated Coordinated Control Strategy of Flexible Traction Power Supply System 

Part IV: Fault Diagnosis, Fault-tolerant Control and Protection Strategies of Flexible 

Traction Power Supply System 

◆ Fault Diagnosis of Multi-Level Converter 

◆ Fault-tolerant Control of Multi-Level Converter 

◆ Protection Strategies of Flexible Traction Power Supply System 

Part V: Conclusion 

◆ Challenges of Flexible Traction Power Supply Systems in the future 

◆ Summary and Questions 
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