
Event-Type Identification in Distribution 
Grids Using Synchro-waveform 

Measurements from Adjacent Infrastructure
Presented to NASPI DisTT

NASPI Spring Work Group Meeting
April 16, 2026

April 16, 2026 1© 2026 GridVisibility, inc., Oak Ridge National Laboratory



Grid Event Signature Library (GESL)
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• ORNL, LLNL, and PNNL have developed the Grid 
Event Signature Library (GESL), funded by the 
Department of Energy’s Office of Electricity. 

• The GESL contains over 5,500 waveform recordings, 
with measurement modalities encompassing PMU 
and PoW (point-on-wave).

• 13 distinct, anonymized providers from all over the 
United States

• To Date:

• 1150+ registered users worldwide, encompassing 
industry, small businesses, academia, universities, 
and more

• Waveform visualization:
• Time series, spectrum, RMS, and spectrogram
• Beta version for GridPULSE

• Examples of data usage

• PMU Signature Matching Tool

• Journal publication (IEEE Access, 2024)*

*A. J. Wilson et al., "The Grid Event Signature Library: An Open-Access Repository of Power System 

Measurement Signatures," in IEEE Access, vol. 12, pp. 76207-76218, 2024, doi: 
10.1109/ACCESS.2024.3404886.

Goal: To create an open-access repository of grid events and applications that enhances research in data-driven grid 
applications and facilitates swift engineering analysis
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LineWatch Sensors

Eaton Sensor
A web-based or Stand-Alone Grid Data Analytics Toolbox (GridPULSE) is currently under development. The recent 

analysis functions of the toolbox include the following but not limited to:
➢ Python based algorithms are integrated into toolbox.

➢ Time-domain analysis

➢ Frequency-domain analysis using FFT

➢ Power spectral density analysis with STFT

➢ Auto-correlation analysis

➢ Spectral correlation function analysis

➢ Harmonic analysis with Multiple Signal Classification (MUSIC) and Root-

MUSIC algorithms

➢ Pseudo-spectrum estimation

➢ RMS value computation

➢ Total Harmonic Distortion (THD) calculation

➢ Signal-to-noise ratio (SNR) estimation

➢ Each analysis function includes configurable 

options.

➢ To provide theoretical and technical details 

about the toolbox's features, a dedicated 

Wiki page has also been created.

➢ User can upload custom .csv file.
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Medium voltage distribution lines 

Pole top transformer

Telecom corridor - cable and telco

Industrial UPS for cable backup

Cable field tech and bucket truck 

• High fidelity                    
(12+ bit sampled 10,000/sec)

• GPS time synchronized   
(0.5 microseconds)

• 650,000 UPS potential 

hosts in US

• 15-minute broadband tech 

install

• Security-by-design

• 4+ hour ride through

• Continuous low latency 

data stream
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Event #1 – Arcing Event 
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https://gads2.gridvisibility.com/map?sensor_ids=-ec1&start=1773726422692&end=1773726422742&query_count=undefined&timezone=EST&envelope=undefined&volt_freq=1&interval=100us
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Event #2 – Reclosing Event 
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https://gads2.gridvisibility.com/map?sensor_ids=1081&start=1766159483316&end=1766159484657&query_count=undefined&timezone=EDT&envelope=undefined&volt_freq=1&interval=100us
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Event #3 – Over Current Event, Tripped but 
Not Reclosing Successfully
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https://gads2.gridvisibility.com/map?sensor_ids=4d1&start=1754084522597&end=1754084524319&query_count=undefined&timezone=EDT&envelope=undefined&volt_freq=1&interval=100us
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Conclusions

• Demonstrated that high-fidelity, continuous point-on-wave 
measurements can be easily ingested into and detected and 
classified by the GridPULSE Data Analytics Toolbox

• This is just the first step, in the future:
• Automate the ingest process and scale/improve classification process
• Contribute events Grid Event Signature Library
• Expand access to GESL by researchers and practitioners
• Correlate events across sensors geographically
• Ultimately, enable detection and notification of incipient faults for 

purposes of proactive grid maintenance
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Thank You!
Any Questions

e-mail(s) 

glennon@gridvisibility.com

brown@gridvisibility.com

ektia@ornl.gov
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