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Special Session V: The Interaction between Renewable Energy-based Railway

Traction Power Supply and New-type Power Systems.

Under the development goals of "dual carbon", the integration of renewable energy into
power systems and the evolution of electrified railways have brought about significant
transformations. The new-type power system, characterized by a high proportion of renewable
energy, exhibits high power electronics penetration and strong uncertainty. The integration of
renewable energy into railway traction power supply system presents features of multi-source
heterogeneous topology and nonlinear spatiotemporal coupling between sources and loads.
The spatiotemporal interaction between renewable energy-based railway traction power
supply systems and modern power systems will become more complex and dynamic. There is
an urgent need to study how to integrate renewable energy and energy storage into railway
traction power supply systems under the new-type power system framework, ensuring safe
and reliable operation across different scenarios. This involves addressing a series of
challenges, including modeling, propagation, interaction, evaluation, and control of
interference sources arising from the interaction between renewable energy-based railway
traction power supply and new-type power systems. Additionally, it is essential to explore the
application of grid-forming technologies in renewable energy-based traction power supply
and investigate new challenges, such as the frequency and inertia support provided by
renewable energy-based railway traction power supply systems to new-type power systems.
The ultimate goal is to achieve green, low-carbon, and harmonious development of renewable
energy-based railway traction power supply and new-type power systems.

The purpose of this special session is to provide researchers and practitioners with an
opportunity to comprehensively exchange and elaborate on research directions related to the
interaction between renewable energy-based railway traction power supply and new-type
power systems. This aims to effectively guide the high-quality development and industrial
application of renewable energy-based railway traction power supply under the framework of
new-type power systems, while further strengthening global academic exchanges. We

sincerely invite researchers worldwide to actively contribute and share their latest insights.

The topics of interest include but are not limited to:
* Modeling Techniques for Spatiotemporal Uncertainty of Electrified Railway
Traction Loads
*  Energy Management and Intelligent Control Technologies for Renewable Energy-

Powered Electric Locomotives



Interaction and Evaluation Technologies Between Traction Power Supply Systems
and New-type Power Systems

Multi-Source Integration Technologies for Distributed Renewable Energy
Integration into Railway Traction Power Supply Systems

Spatiotemporal Interaction Between Multi-Source Heterogeneous Renewable
Energy-Based Railway Traction Power Supply and New-type Power Systems
Multi-Energy Flow Interaction and Impact Assessment Technologies for Multi-
Source Heterogeneous Renewable Energy Integration into Railway Traction Power
Supply

Power Quality Analysis and Control Technologies for Multi-Source Heterogeneous
Renewable Energy Integration into Railway Traction Power Supply

Spatiotemporal Uncertainty Modeling of "Source-Load" and Coordinated Power
Flow Control Technologies for Traction Power Supply

Grid-Forming Technologies for Distributed Photovoltaic and Energy Storage
Integration into Railway Traction Power Supply

Frequency and Inertia Support Technologies of Renewable Energy-Based Railway
Traction Power Supply Systems for New-type Power Systems

Integrated Operation and Control Technologies for Multi-Energy Complementary
Systems in Railway Traction Power Supply Under Special Environmental
Conditions

Hybrid Data- and Mechanism-Driven Technologies for Enhancing Interaction in

Multi-Source Heterogeneous Railway Traction Power Supply Systems
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