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Nonlinear 
system

Forecast for uncertain 
inputs

Uncertainty in physical 
state

Security assessment problem
Ensure system state within limits despite uncertain inputs

Uncertain injections/
Impedances

Uncertain voltages/flows



Contribution 1: 
Certificates for security
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Certificate=Easy-to-check condition, guarantees security

True security region

Certificate



Contribution 2: 
Robust optimization
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Choose control inputs so that system state remains within 
limits for all realizations of uncertainty

Objective 

Robust optimal 
solution



Questions?
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