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Background 

v  Power System: Power grid with transformers, buses, 
generators, loads, etc.  

v  Steady State system vs. Dynamic system 



v  Algebraic Equations: power distribution  

 

v  Differential Equations: power generation 

 



Power Diagram 



Purpose 

v  Simulate power outages faster than real time 

 

v  Currently: 



Methodology 
v  Parareal – time decomposition 

v  Newton’s Method –  

 non-linear algebraic equations 

v  Runge-Kutta 4 –  

 differential equations 



Goals & Future Work 
v  Overall Goal: Determine how to stabilize the 

system before it collapses by running simulations of  
initial causes faster than real time 

v  My Goal: Understand the process and successfully 
run an entire simulation  

v  Parallelize the Parareal code  
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Questions? 


