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AGENDA

• Welcome and Introductions
• EPRI PQ Dashboard Service
• Developments

• PQ Health Index
• Waveform Clustering Tool
• Compliance Reporting 

Initiative
• Continuous Point on Wave

• Q&A

Agenda
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EPRI Review: Agenda
EPRI PQ Dashboard Service
Developments

– PQ Health Index
– Waveform Clustering Tool
– Considering a Compliance Reporting Initiative 

and Continuous Point on Wave research 
project.

Q&A
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EPRI PQ Dashboard 
Online
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Scope
Utility 1 x 10Utility 1 x 10Utility 1 x 10Utility PQMs

Utility 1 x 10Utility 1 x 10Utility 1 x 10Industry PQMs

EPRI Data Science Platform

Data Collection & 
Visualization Service

Data Analytics & 
Reporting Service

Benchmarking Service

Disturbance Library 
(PQDL) for AI Research

PQ Health Index Research

AI Clustering Research

Services Research

Benchmarking Research
$$$

$$

$

+

+

Customer 
Data Access

Anonymized 
Public Info

P1.004

P1.006

Max=20/Company Max=10/Company

ARP 
PS1B

Site Anonymization as needed

Continuous 
Improvements in 
an Open-Source 

Environment
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High-Level Network Flow Diagram
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PQ Health Index

Automated PQ 
Benchmarking Service
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PQ Health Index Development

Normalize our 
Categories of PQ Data

Temporal Aggregation

Phenomena
Aggregation

Min, Max, Avg of All PQ Indices 
represents Single PQ Health 
spread.

• Event Data: IEEE 1564-2014
• Parameter Trends: Universal Limit = 1

• Daily Statistical Values (Max, CP95, 
Avg, CP05, Min). 

• Events per month multiplier for 
Temporal normalization.

Geospatial
Aggregation

4

Average of Spider Diagram, Box 
and Whiskers, or the Index Average
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Normalize All PQ Phenomena Levels
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PQ Health Index Tool PoC

Excel Worksheet
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Data Formatting for the PQ Health Index Tool

Characterization Per IEEE Std 1668

Event Data Formatting
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Data Formatting for the PQ Health Index Tool
Trend Data Formatting
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PQ Health Index API

API

Health 
Index

JSON JSON
Your 

Website 
or App

Statistically 
Processed 
PQ Data

Sample Website 
w/Visualization 
Tools Provided

Raw PQ 
Data

CSV

Theo Laughner
Director of Engineering, 
Lifescale Analytics
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PQ Dashboard Integration
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AI/ML Clustering Tool

Waveform 
Clustering
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Two Approaches or Combination

 Without Metadata
– Clustering

 Looks for similarities
– Unsupervised learning

 With Metadata
– Classification

 Human transfer of knowledge
– Supervised Learning

Classification Model

These are Cap 
Transients

Clustering Model

These look like 
Cap Transients

These look 
like Cap 

Transients

You are 
correct
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Clustering Similarity
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Event Characterization
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C (4096,16)
P (2048,16)
C (2048,32)
P (1024,32)
C (1024,64)
P (512,64)

C (512,128)
P (256,128)
C (256,512)
P (128,512)

How Phases are Processed
Md Maidul Islam
EPRI
Engineer/Scientist

Data Prep Feature Encoding Clustering

• 5,000 3-ph voltage recordings
• 256 SPC
• 3-ph Series Data length 4096
• Removed data < 2048 samples
• Padded Nominal to data < 4096 

samples 
• Scaled data to (-1 to 1) range

• Convolutional encoding
• Reducing the bottleneck size
• 60 seems to work best
• 50 or less than 50, data got distorted.

• K-means Clustering
• Principal Component Analysis (PCA) Feature 

Extraction / Reduction
• t-SNE visualization
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Web-based AI Clustering
Md Maidul Islam
EPRI
Engineer/Scientist

https://apps.epri.com/pqai/
Important: All lowercase
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Web-based AI Clustering - Demo
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PQ Dashboard Integration
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PQ Browser & PQ Digest

PQ Dashboard Integration Design

Cluster Set 
Training

Signature 
Library

XDA Waveform 
Data

Manual / Scheduled Library Generation

Live Incoming 
Waveform Cluster Fit
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IEEE 519 and Other 
Future Compliance 

Reporting
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Platform for Compliance Reporting
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2026 PQ Dashboard BETA
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Insightful Analytics: Sites Quantitative Statistics
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Insightful Analytics: Sites Temporal Statistics
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Insightful 
Analytics:
Site Duration over 
Threshold
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Proposing for 2026 
CPOW for Incipient Fault Analysis and 
Asset Health.

 Data Requirements
– How to manage CPOW data flow and reporting.

 Developments
– Work with prototypes and interested manufactures 

(SELs, APP, OZM)

 Support P37 T&S Asset Health Testing
 Demonstrations
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TOGETHER…SHAPING THE FUTURE OF ENERGY®


