
NASPI, Salt Lake City – April 2024

April 17, 2024

Use Cases for Big Synchrophasor Data
Simple Options for Using Data in Asset Health Analysis
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About GPA
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Specializes in software and 
services for the electric utility 
industry

All software is open-source, 
published under the permissive 
MIT license

Focus is on a robust, reliable and 
resilient grid

Grid Protection Alliance

GPA is a not-for-profit 
corporation established in 2010.

https://gridprotectionalliance.org

NASPI, Salt Lake City – April 2024



4

GPA Synchrophasor Products
Tools Used for Analysis…
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GPA’s Synchrophasor Open-Source Product Suite
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https://github.com/GridProtectionAlliance
Daily updates available at https://gridprotectionalliance.org/NightlyBuilds/ 
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openPDC

The electric industry’s work-horse PDC supporting
the largest synchrophasor data systems in North 
America
Massively threaded, distributed multi-node 
architecture enables high availability and throughput 
Logs performance history every 10 seconds – includes 
latency, data completeness, and connection errors, 
among others
Supports Windows (including Server versions) - Linux 
& Apple OSX deployments supported via Mono
Easily extensible with the development of input, 
output or action adapters
Remote manager simplifies administration

Version 2.8
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openHistorian

High performance processing of time-series data
 For both data 

archival and retrieval
 High frame rate

application refresh 
 Fast extraction of

 large data blocks

Support for multiple data
types
GPS precision timestamps
Can insert data out of sequence
Lossless data compression

Version 2.7
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Data Transfer Technologies
Tools Used to Move Data…
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US DOE Project 
Intrinsically reduces losses and 
latency compared to frame-based 
protocols
Allows the safe co-mingling of 
phasor data with other 
operational data network traffic
Detailed metadata exchanged as 
part of protocol
Includes lossless compression to 
reduce bandwidth utilization
Security-first design with strong 
authentication and option for 
encryption

New Protocol Streaming Data – IEEE 2664
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Adapters Can Push Data to Cloud in Real-Time

The openPDC and 
openHistorian include a 
new adapter that can 
send data to a cloud 
repository
In production use for the 
Azure Event Hub
Other cloud data 
repositories are being 
added
 Amazon Kinesis
 Google Pub/Sub
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Example Analytic Reports
 operating on historical data

Existing Reports for Analytic Use Cases…
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Cause of growing noise – 
failed fuse clip

Signal to Noise Reports

Source: Tennessee Valley Authority
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Unbalanced Operation leads to
 Higher losses
 Stress on transformers and generators

Unbalance Reports
 Identify unbalanced lines
 Alert and notify

Unbalance Reports

Source: Tennessee Valley Authority
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Other Example Reports
 using “more” than synchrophasors

                                           Synchophasor++

Existing Reports for Analytic Use Cases (expanded set)…

NASPI, Salt Lake City – April 2024



15

Sequence-of-Event Analytics

EPB Chattanooga has 1100+ 
“self-healing” S&C IntelliRupters 
connected to their fiber network
Has made major improvements to 
EPB SAIDI and SAIFI
GPA has developed SOE Tools to 
help EPB investigate disturbances 
and validate IntelliRupter 
operation
Next step are displays for 
distribution operators to augment 
data from distribution SCADA

Features
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Near Real-time 
data from 
relays via 

DNP3

Breaker dashboard from Relay Data
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Event Dashboard
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Large Sensitive Customer Voltage Sag Report
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Large Sensitive Consumer Corporate Business Metric

Not actual TVA metric data.  
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Example Analytic Alarming
 operating on real-time data

Alarms for Analytic Use Cases…
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Real-time Current Unbalance
Simple equation:

I2  / I1

Where I2 is the negative sequence current magnitude
And I1 is the positive sequence current magnitude
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Current Unbalance Benefits
Fault Detection and Analysis: Quickly identifies imbalances that may indicate phase-to-
phase faults, or ground faults, which are often signaled by an increase in the negative 
sequence current component relative to the positive sequence.
Health Monitoring of Equipment: Regular monitoring of sequence components 
helps in assessing the health of electrical equipment. An increase in the negative 
sequence component can indicate issues like uneven load distribution or potential 
equipment failures.
Grid Stability Insights: Helps in understanding the stability and balance of the grid 
by analyzing the distribution of currents. An ideal balanced system should have 
minimal negative sequence currents, so deviations from this can signal potential 
issues.
Preventive Maintenance Triggers: Can be used to automate alerts for 
maintenance teams when certain thresholds are breached, potentially preventing 
more significant problems by addressing issues early.
Enhanced Operational Decision Making: Provides operators with real-time data 
to make informed decisions regarding load balancing, phase adjustment, and other 
operational strategies to maintain system reliability and efficiency.
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Real-time Alarming Trigger (configurable)

1) I2/I1 ratio is greater than 10, and
2) I1 value is greater than 10 amps for 5 seconds.

Synchrophasor Product Overview – September 2020

When alarm is triggered, can send an e-mail 
or trigger an alarm monitoring system
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Don’t Fear the Code…

// Get values

double i1 = measurementI1.AdjustedValue;

double i2 = measurementI2.AdjustedValue;

// Calculate value

double result = i1 == 0.0D ? double.NaN : i2 / i1;

// Publish result

OnNewMeasurements(new [] { Measurement.Clone(pair.Value, result, frame.Timestamp) });

Synchrophasor Product Overview – September 2020

Simple calculation executed every 1/30 of a second
Implemented as an openPDC Action Adapter
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