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System-Wide Disturbance

Fault at 500 kV Line

IBRs

500 kV Fault Causes a System-Wide Disturbance
Ontario, Canada



Synchro-Waveforms During System-Wide Disturbance
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Comparison with Synchro-Phasors
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Feature Analysis for Response Classification

Example: Upper and Lower Envelop Distances

• Upper Envelop for Current Waveform 1:

• Upper Envelop for Current Waveform 2:

𝒖1 = [𝑢1,1, 𝑢1,2, 𝑢1,3, … , 𝑢1,𝑛]

𝒖2 = [𝑢2,1, 𝑢2,2, 𝑢2,3, … , 𝑢2,𝑛]

𝐷𝑢 = 𝒖1 − 𝒖2 2

𝐷𝑢 = 𝒍1 − 𝒍2 2

… and other features. 
Lower Envelop

Upper Envelop
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Distance between envelopes

(Pair-wise Feature)



Data-Driven Classification of IBR Responses
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Data-Driven Classification of IBR Responses
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Data-Driven Classification of IBR Responses

Classes:

• Trip During Fault
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Amplitude ModulationΔ𝑖 𝑡

Side Band Oscillations

Different Case Study

FFT{Δ𝑖 𝑡 }
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Data-Driven Classification of IBR Responses

Classes:

• Trip During Fault

• Trip After Fault

• Fault Ride-Through

• Momentary Reduction 

• Partial Trip

• Side Band Oscillation

• Prolonged High Current

100% Training 80% Training

(Classes are Separable)
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Thank You!
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