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Unobservable in real-time. Now what?
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Connected through network parameters (losses)
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Given 



8

Historical
data

Learn & 
Generate

Pseudo-measurements

State 
estimation

Pseudo-measurement Generation State Forecasting

Historical
data

Learn & 
Generate

States

Historical
State 

Estimation

New Features

Enhanced Pseudo-measurement 
Generation

Enhanced State 
Forecasting



Simulation setup
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IEEE 33 Bus Test Case
33 nodes

37 lines

Operating conditions 
chosen randomly

Measurements obtained 
adding a Gaussian noise

a: 1 FTU + 15 SCADA + 5 PMU

Learning functions f and 
g: Linear Regression 

Training: 8 000 instances

Test: 2 000 instances

d: 18 Smart Meters
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• Enhanced versions improve all variables

• SF/SF* minimizes state error

• PM/PM* minimizes power error
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• Improvement increases as variability rises

• Available measurements that connect 
multiple states (SCADA) work better

SCADA PMU
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Takeaways…
in a nutshell
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