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The Challenges 

Complex Rail Network 

– Large rail network 

– Multiple tracks 

– Large volume of trains 

– Distributed power 

demands for long 

trains with multiple 

locomotives 
 

 



The Challenges 

Complex Traction Power 

Systems 

• DC Traction Systems 

– Large electrical networks 

– Non-linear systems 

• AC Traction Systems 

– Autotransformers 

– Booster transformers 

– Parallel conductors 
 

 



The Goals 

• Functionally 

Comprehensive 

– Load flow 

– Harmonic flow 

– Fault calculation 

• Computationally 

Efficient 

• Ease of Use 

Transit And Rail Operations Simulator  



The Design 

Effective User 

Interface 
 

• Modern Windows 

Interface 
 

• Microsoft ExcelË 

Templates 
 

• Command Reader 



Train Power Demands 

Flexible interface with train 

performance simulators 
 

• TPC (Single Trains) 

– Fast turnaround 
 

• Network Simulator (Multiple Trains) 

– Realistic train schedules 

– Interacting with train control systems 



The Approach 

Flexible Network Handling 
 

• Full network simulation 

– Where comprehensive results for the full 

network are needed 

• Partial network simulation 

– Where the user is interested only in a small 

area of the full network 
 



Addressing The Issues 

• Non-linear voltage 

regulation in dc 

substations  

• Under-voltage 

conditions 

– Excessive power demands 

• Over-voltage 

conditions  

– Excessive power feedback 



Addressing The Issues 

• Energy storage devices 

• Rail potential control devices 

• Stray current mitigation 

• Electromagnetic interference 

mitigation 

• Interaction with utility power 

supply networks 
  



The Core (CPU that is) 

• Taking advantage of 

parallel systems 

– Dual-, Quad-, and 8-Core 

CPUs 

– Networked Devices 

• Managing the Processes 

– Network partitioning 

– Time division 



Handling The Results 

• Efficient handling of simulation results 

– Collecting results into a common repository 
 

• Post Processing 

– Text 

– Graphics 

– Export 



The Big Picture 

 

Exploiting Available Technology 
 
 

Thank you. 
 

 


