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Agenda

▪ Company Background

▪ EPRI Research – How to 
Get It

▪ Brief Highlights of 2019 
IRMC Presentation

▪ R&D Completed 2020-
2023, in progress for 2024 
and plans for 2025
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Company Background – Unique History
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EPRI Company Background

▪ EPRI has about 450 members 
around the globe in 
approximately 30 countries.

▪ International Members make 
up nearly 30% of EPRI’s total 
funding.

▪ In the U.S. EPRI members 
generated about 90% of the 
total electricity produced.
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EPRl has a collaborative approach.  The R&D:
• Leverages member research dollars 

• Connects members to global network of 
peers

• Assists in accelerating deployment of 
technology

• Helps to mitigate the risk/uncertainty of 
“going it alone”

EPRI’s independent research is guided by our 
mission to benefit the public. We offer:

• Objective solutions

• A proven track record 
• Scientifically based research that can be 

trusted

For more than 50 years, EPRI has been 
applying R&D to help solve real challenges. 
With EPRI, our members can:
• Reduce expenses and increase productivity

• Be more resilient today and better 
prepared for tomorrow

• Access an industry repository of collective 
experiences, technical expertise, and 
training resources

• Extend member staff and make member 
teams more robust and more confident

• Benchmark, learn and share best practices

• Increase awareness of challenges that 
others are facing and possible alternate 
solutions to challenges our members may 
be facing

• Save time and money troubleshooting 
problems EPRI and its stakeholders have 
seen before

COLLABORATION

INDEPENDENCE/OBJECTIVITY

EXPERTISE

EPRI is perhaps, best known for….
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Generator & Auxiliary Systems Program 220 Membership

12 COUNTRIES 
REPRESENTED

INTERNATIONAL 
MEMBERS

54 

25 
TOTAL US AND INTERNATIONAL 
PARTICIPANTS

US 
MEMBERS29

YEARS OF INDUSTRY 
EXPERIENCE 
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Research Information – How to Get it
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EPRI Website   www.epri.com Use the search icon for locating any EPRI report. Some 
research is available to public and can be immediately 
downloaded from here.

EPRI Members can login and  
immediately download 
needed research.  

If a member signs on the top 
bar turns blue.  

http://www.epri.com/
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Example of Research to Download
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EPRI Member Research
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Generator Research Available for Non-Members

▪ 1009855 Core Overheating Risk (2006)

▪ 1007441 Repair & Test Guide (2002) Free!

▪ 1004951 Optimized Maintenance of Generator Rotors 

▪ 106640 Retain Ring Failure at Comanche (1996)

▪ 1025335 Generator Fan/Blower Design/Inspect/Maintenance

▪ GS-6936 Surge Protection of Generators (1990)

▪ 1012216 On-line Monitoring & Cond Assess (2006)

▪ 1008351 Effects of Flexible Ops on Generators (2004)

▪ 1022588 Motoring of a Synchronous Generator (2011)

▪ 1020233 Digital Fault Recorders (2010)

▪ 1004556 Tools for Exciter, VR, Field Ground (2002)

▪ 3002002902 Converting to a Synchronous Condenser (2014)

▪ 3002018611 Shaft Voltage Monitoring Guide (2020)

These reports are publicly 
available and are 
downloadable at 
www.epri.com

https://www.epri.com/research/products/000000000001007441


© 2024 Electric Power Research Institute, Inc. All rights reserved.12

Quick EPRI Generator Research Reference List

Email bgmoore@epri.com 
for active download file.

This one page-list on this 
slide and the next slide 
identifies close to 100 
research reports, 
maintenance guides, 
training tutorials, failure 
mode spreadsheets.

Research is segregated by 
topic (major components, 
testing, etc.)

mailto:bgmoore@epri.com
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Quick EPRI Generator Research Reference List

Email bgmoore@epri.com 
for active download file

mailto:bgmoore@epri.com
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Another Way to Look for EPRI Research

PDF File with Point and 

Click Navigation Capability
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Generator Resource Navigator
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Generator Resource Navigator

Email bgmoore@epri.com 
for active download file

mailto:bgmoore@epri.com
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Turbine Generator Users Group Meetings

Summer TGUG sessions will be hybrid 

(virtual + in-person)

Denver, CO

Marriott Tech Center

August 12-16, 2024

Registration is Open

Winter TGUG sessions will be in-person

Orlando, FL

January 13-17, 2024

Traditional 4.5 day agenda with workshop, 
OEM session, and user’s group

Registration to open in October 2024
https://epri.app.box.com/folder/249409674114

Interested in Presenting? Send title & name to 
bgmoore@epri.com

https://epri.app.box.com/folder/249409674114
mailto:bgmoore@epri.com
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GMUG (Generator Monitoring User Group)

• Ad hoc group, once per month

• All invited (members, other utilities, OEMs, suppliers)

• Discuss Generator Monitoring

• Focus has been on EMI/EMSA but has and will include other topics

• Recognize industry “saves” where monitoring results prevent generator 
component failures

• Highlight diagnostic methods, charts and standards to enhance interpretation

• Presentations welcome
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2024 Generator & Auxiliary Systems Webcast Schedule

MEMBERS CAN VIEW ALL PAST PROGRAM RECORDINGS AND CONTENT HERE ➔ 

https://www.epri.com/research/programs/113174/events

19

Topic EPRI Lead
Date (10:00am 
EDT U.S. unless 

noted)

1 P220 International Advisory Meeting Broadcast Prescott February 21

2 Collector System Maintenance Moore March 7

3 Generator Nondestructive Examination Moore April 11

4 Main Lead and Flex Connections Moore May 2

5 P220 Webcast on 2025 Research Proposals Prescott June 6

6 Overspeed Testing Best Practices Steele July 9

7 Turbine Generator User Group Session Broadcasts August 12-16

8 P220 International Advisory Meeting Broadcast Prescott September 25

9 Stator DC Leakage Testing Moore October 17

10 Generator Overhaul Benchmarking Survey Results Moore November 21

https://www.epri.com/research/programs/113173/events
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2019 IRMC Presentation Highlights
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2019 Agenda – EPRI Generator Research Program

▪ Introductory Overview of EPRI

▪ Past Generator Reliability Issues and EPRI Value Added
– Rotor Dovetail Cracking TIL 1292
– Stator Bar Water Leaks
– Stator Endwinding Vibration
– Retaining Ring Corrosion Cracking (18.5)

▪ Present Generator Reliability Issues and Current EPRI Activity
– 2018 Projects Completed

▪ Future Generator Issues
– 2019 Research in Progress
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2020
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Generator Stator Wedge Testing Guide - 3002018669

Industry Issue/Project Description

▪ Many stator wedge testing methods utilizing different wedge designs & 
varying acceptance criteria with no clear, comprehensive guidance. Goal 
was to provide an industry guide on recommended stator wedge 
tightness testing methods and acceptance criteria, covering all methods 
and designs.

Some Takeaways

▪ Survey indicated about half of respondents prefer manual testing and 
about half electronic

▪ Although 53% were satisfied with robotic wedge tightness testing, 12% 
were not satisfied and more had minor concerns (18% said results were 
inaccurate)

▪ 63% of EPRI survey respondents indicated that a full rewedge should be 
done when between 20 to 30% of wedges are found to be loose. The 
same survey indicated that end wedge looseness is an important finding, 
and often is a driver for a partial rewedge.
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Turbogenerator COLM Quick Guide - 3002014447

▪ COLM (Continuous Online Monitoring 
Guide) for turbo generators

▪ Prioritizes sensor applications for air-
cooled, hydrogen-cooled and water-
cooled generators

▪ Good, first read document when deciding 
what generator monitoring you may 
need.  
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Hydrogenerator COLM Quick Guide - 3002019569

▪ COLM (Continuous Online Monitoring 
Guide) for hydro generators

▪ Prioritizes sensor applications for salient 
pole machines

▪ Good, first to read document when 
deciding what generator monitoring you 
may need.  
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Stator End Winding Bump Test Guide

Industry Issue/Project Description

▪ Bump Testing is becoming a common maintenance test 
to identify susceptibility to high vibration with the stator 
endwinding and phase leads, but different 
manufacturers have different test methods, different 
acceptance criteria, and different corrective action 
approaches. Goal was to develop a clear guide to 
describe proper method of performing a bump test, 
identify appropriate acceptance criteria and offer 
guidance on interpretation and corrective action 
approaches.

Some Takeaways
▪ Three Parts of Bump Test

– Reciprocity test
– Individual coil response
– Modal Analysis

▪ Guide clearly identifies acceptance criteria
▪ Repair approaches and tuning included

#3002016240
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Stator Cooling Water System Layup Guide 

Industry Issue/Project Description
▪ Improper layup of the generator SCWS is a key factor 

in oxide plugging of the stator bar copper hollow 
conductors, filters and strainers causing load 
reduction, runback, chemical cleaning costs, and shut 
down events.  Goal was to provide most current 
guidance for proper short-term & long- term layup 
and communicate the consequences if proper layup 
approach is not followed.

Some Takeaways
▪ Shut down 4 days or more, drain & blow dry
▪ Some members would only gravity drain – does not 

work. Others would run water circulation pumps once 
every 24 hours.  Had water chemistry problems coming 
back from outage. 

▪ 17% of members surveyed had water left in stagnant 
longer than 4 days. 

#3002016241
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ST & Gen Bearing Vibration Diagnostic #3002016244

Quick Guide includes diagnostic evaluations for 18 different operational conditions.  Two are shown above .  
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Generator FMEA & Sensor “Gap Analysis”

Industry Issue/Project Description

▪ There are generator failure modes still undetectable while unit is 
in operation, or not monitored on your generator.  Goal was to 
develop Failure Modes & Effects Excel Spreadsheet downloadable 
to members giving the system generator engineer the ability to 
customize and  identify top impact failure modes based on existing 
unit monitoring.

Some Takeaways

▪ FMEA excel spreadsheet that identifies the TRL (Technical 
Readiness Level) of specific monitoring sensor applications.  A risk 
priority number can be calculated for a specific generator issue.

#3002016225 & 3002013631
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Shaft Voltage Monitoring Quick Guide #3002018611

Industry Issue/Project Description

▪ Newer Shaft Voltage Monitoring equipment installed with more and 
more data results, but a guide offering interpretation of those signal 
results not available.  Objective to capture experience from Owners & 
Key Contractors and Develop “Malady Plot” for reference that identifies 
frequencies, patterns, action levels, and associated reliability issues. 

Some Takeaways

▪ 100% of respondents check shaft voltage levels. Weekly checks are done 
by 45% of respondents, whereas 27% check monthly and the rest check 
intermittently.

▪ Use of carbon brushes, braided rope, and copper straps are divided 
almost equally.

▪ 64% of respondents reported bearing damage traced back to issues with 
shaft grounding.

▪ Wide variety of shaft voltage alert levels. 
– 25% of respondents have alert levels (not to exceed) set at 10 V and 10 A. 

– 10% have alert levels at 6 V and 1 A. 

– 20% have alert levels at 3 V

– 10% have 1 V as an “ investigation level.” 

– The rest of respondents did not have specific alert levels or were unsure of 
what they were.
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Use of SFRA* to Detect Rotor J-Strap Cracking -  #3002019653

Industry Issue/Project Description

▪ Forced outages from J-Strap & Pole Crossover 
open circuits commonly occur.  Goal to build 
on past SFRA experience developed on 
transformer testing and identify cracking of 
rotor conductors before open circuit.   
Simulate J-Strap cracking & repeated SFRA 
testing.

Some Takeaways

▪ Easy to identify rotor ground faults.

▪ Easy to identify shorted turns.

▪ More research needed on SFRA.

Cracked J-Strap above & 
Severed & Tested Below Rotor Winding Ground – GMUG 2019 - CFE

Rotor Turn Short – GMUG 2018 - CFE

*SFRA – Sweep Frequency Response Analysis
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2021
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Field Guide for Generator Electrical Testing- #3002021507

Industry Issue/Project Description

▪ Generator Off-Line Testing is Complicated with Many 
Types of Tests, Different Voltage Levels, and Different 
Acceptance Criteria.  Member Utility Engineers requested 
a handy reference guide.  

Some Takeaways

▪ Thirty-One (31) of the most common generator electrical 
tests are described including test setup, connections, test 
values, acceptance criteria and IEEE/IEC standard 
reference.

▪ Key reference document to facilitate generator testing.  
Field Guide has all the necessary essentials in one place.  
IEEE and IEC references provided for deeper dive, if 
needed.
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Best Practices for Generator Stator Rewinds #3002018610

Industry Issue/Project Description

▪ Problems and issues can occur during 
generator rewinds.  It’s a complicated process, 
requiring skill and expertise.  Included actions 
are to conduct worldwide survey of past 
rewind issues and experiences and gather 
collective industry expertise. 

▪ Key issues discussed include 3rd Party Rewind 
Experience, Core Evaluation – Biggest Risk – 
Must know condition, Stator Bar Epoxy 
Impregnation, Voids, Test Results, Bars in 
Storage – How to Evaluate, PD Values After 
Rewind

Some Takeaways

▪ Description of best practices, from start to 
finish.  Key document for everyone involved in 
a Generator Rewind.  

▪ See top best and worst practices to right.
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Stator Water Cooling System Chemistry Sourcebook 3002019747

Industry Issue/Project Description

▪ Perceived “gaps” between plant chemists and generator 
SME in the area of SWCS and Water Chemistry.  Goal was 
to provide a common document that bridged those gaps.  

Some Takeaways

▪ Document bridges the knowledge gaps between Water 
Chemistry Experts and Generator Subject Matter Experts 
and provides the most up to date advice for Generator 
Stator Water Cooling Systems. 

▪ Provides separate chapters for each type of SWCS, 
whether low DO, high DO, alkaline.  

▪ Provides troubleshooting guide in each chapter.
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Industry Issue/Project Description
▪ Localized EMI testing can provide additional troubleshooting 

information to identify a generator, exciter, or isophase bus 
issue; especially related to arcing and sparking.  Goal was to 
develop a practical field guide to help users understand the use 
of this tool, with specific troubleshooting approaches.  

Some Takeaways
▪ Methods to use the “sniffer” are included in the field guide.
▪ Many case histories, with specific settings are shown.    

Testing of the Isophase Bus with the handheld EMI/EMSA Sniffer.  This 
handy device can provide instant feedback on many developing failure 
modes for this component.  

Field Guide: Detection of EMI Using a Handheld Sniffer - #3002021509

Embedded in Field Guide
▪ Audio files of specific issues are 

included in the document
▪ Bouncing carbon brushes

– Play mp3 file below
▪ IPB broken bolts arcing

– Play mp3 file below
▪ 8 more
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Generator Flexible Operations – A Comprehensive Report-#3002021520

Industry Issue/Project Description

▪ More and more units are operating flexibly, 
now.  Continued concerns about premature 
aging and fatigue failure of critical components 
leading to forced outages. Goal to develop 
comprehensive technical report that covers 
the effects of Flexible Operation on the 
Generator – BOTH the Rotor and Stator.  

Some Takeaways

▪ All-in-one source for the impact of flexible 
operation on the generator. Includes results of 
2020 Base Research Project on Stator Winding 
#3002018667 & combine previous recent work 
done on Rotor #3002013652 and other older, 
EPRI reports, #1008351 & #3002000045 on 
flexibility
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Nuclear Generator Flexible Operation-#3002021533 

Industry Issue/Project Description
▪ Nuclear Plant Generators are operating in a “flexible mode” more and 

more for a variety of reasons.  Effects of “flexible operation” on Nuclear 
Plant Generators not fully understood.  Goal to provide improved 
understanding of who is operating Nuclear Plant Generators in a flexible 
mode, what types of flexible operation others are using, and the 
potential impacts of operation in that mode.  

Some Takeaways - Survey Preliminary Results – 15 Utilities, Worldwide
▪ Do your Nuclear generators operate flexibly?

– International outside North America – 80% Yes
– Canada – 33% Yes
– US – 26% Yes

▪ What is primary mode of flexible operation?
– Load Cycling ranging from 20% load drop to 40% up to 80% (100-20-

100)
▪ What is frequency of load cycling?

– Most responded seasonally, some on weekends, and one does this 
almost every day (influenced or driven by Hydro, Wind, Festivals)
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Exciter System Maintenance Guide-#3002021510

Industry Issue/Project Description

▪ At least once a year, we hear of a major failure of a brushless 
exciter. Brushless exciters continue to fail In-Service and 
sometimes, forced outage time can be lengthy; especially 
without a spare brushless exciter or a temporary mobile 
exciter  Component obsolescence and the many subtle design 
configuration differences make exciter spares more difficult. 

Some Takeaways

▪ Goal of this project was to identify and communicate key 
failure modes and important maintenance recommendations 
related to the brushless exciter and provide that information in 
an easy to read, fully illustrated, technical brochure. 

▪ Includes outage inspection information as well as all-important 
diode wheel component maintenance (fuses and diodes).  
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Hydrogenerator Rewind Best Practices #3002021540

Industry Issue/Project Description

▪ Problems and issues can occur during Hydrogenerator rewinds.  It’s a 
complicated process, requiring skill and expertise.  Goal to provide a 
reference on best practices, specific to hydrogenerator rewinds.  

Some Takeaways

▪ Survey done with included results on best and worst practices.  Description 
of Best Practices, from Start to Finish. Leverage previous work done on EPRI’s 
“Best Practices for Rotor Rewinds” 3002004969 and turbogenerator project 
“Best Practices for Stator Rewinds-Turbogenerators.”  Conduct 
Hydrogenerator rewind specific survey on best practices.  Key document 
highlights past rewind issues and offers important guidance to best practices 
for Hydrogenerator Rewinds. 
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2022
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Stator Core Inspection, Test, Repair & Replace - 3002024052

How long should the core loop or core ring flux test be run?   What is the 
acceptance criteria?  Should it be done at full, rated flux, or some percent of 
rated flux?  What is SMCAS? (Top photo of stator core damage in report. 
Bottom photo shows core loop test. Other case histories included along with 
design & testing specifics. )

Industry Issue/Project Description

▪ Industry core inspection and test documents offered 
different testing approaches, different test times and 
sometimes different standards were referenced.  

Some Takeaways

▪ This is a very good, high quality, reference for anything 
related to generator stator cores.  A member can use 
it as a first-stop sourcebook for core related questions 
involved with design, testing, maintenance or repair 
aspects. Also includes other reference standards.  This 
research provides a one-source referral document to 
cover nearly everything related to the stator core, 
including design basics, common failure modes, 
inspection, testing, repair, replacement and case 
histories.  125-page report.



© 2024 Electric Power Research Institute, Inc. All rights reserved.43

Rotor Ground Faults: Online Detection and Diagnosis - 3002024097

Industry Issue/Project Description

▪ Owners want to know the best approaches to determine if a rotor 
ground exists, and then the best response.  This shorter technical update 
focuses on online detection and diagnosis of rotor ground faults.  
Background between turn shorts and ground faults are presented, along 
with the pro’s and con’s of various online detection approaches.  Recent 
and past EPRI Surveys are included related to equipment monitored and 
indicated alarm action.  The guide includes past case history discussions 
of previous rotor ground faults.

Some Takeaways
▪ Important document to understand the best ways to detect online rotor 

ground faults, and also to decide the most common approach others 
take when they occur.  The majority of owners alarm only and shut 
down at the best opportunity.  Other survey results included as well. 

▪ The information in this report is best used by plant and corporate 
engineers responsible for maintaining and improving reliability of their 
generators including ensuring proper procedural actions are in place 
when a ground fault is indicated online. 
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Rotor Ground Faults: Offline Detection & Diagnosis - 3002024099

Split Voltage Test (above) and Flow chart (below) for 
offline rotor ground fault below.

Industry Issue/Project Description

▪ This project focused on offline detection and diagnosis of 
rotor ground faults.  If you have an indication online, then you 
must come offline to investigate and repair it (if confirmed).  
The research covers the best tests and approaches to detect 
and identify the location of the ground offline, or if it cannot 
be identified, the approach to disassembly.   

Some Takeaways
▪ Include discussion of accepted approaches to investigating 

and repairing a rotor ground.  Both split voltage and rotor 
current tests are described. A flow chart is also included to 
support guidance in this area.  If you do not have specific 
procedures to follow when a ground is identified, these 
reports provide assistance and guidance.  
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Best Practices for Chemical Cleaning of W-C Stator Bars - 3002021515 

Industry Issue/Project Description
▪ This document is a compilation of Best Practices in the area of 

performing chemical cleaning on water-cooled generators.  It includes 
discussion of both on-line and off-line cleaning, as well as the best 
chemicals and techniques to use.  It offers recommendations for pre- 
and post-cleaning activities as well.

Some Takeaways
▪ The white paper is an easy-to-read reference for everything related to 

cooling water flow restriction and chemical cleaning.  Familiarity with 
its contents may help if copper oxide buildup and plugging occurs in 
stator bars, filters or strainers.  It can provide important steps to take, 
before the situation becomes urgent as well as the best approach to 
take in resolving the issue. 

▪ Take early action! Detect adverse trends early: actively monitor 
relevant parameters.  Determine actual need / urgency for cleaning.  
Contact specialist company right away and start preparations. If 
possible, determine and eliminate likely root cause before start. 

▪ Find and eliminate root cause
▪ Have cleaning procedures and a standing PO ready – Allows for Fast 

Response 

Report Cover page.  Includes both online 
and offline chemical cleaning best practices.
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Generator Hydrogen Best Practices - 3002024120

Industry Issue/Project Description

▪ This project includes the identification of Best Practices 
involved with Generator Hydrogen Cooling Gas.   The 
document covers H2 gas basics, CO2, Argon, purging, filling, 
fast degas, purity, dew point, dryers, H2 leaks and detection 
methods and other topics. It also documents past, known, 
industry events and lessons learned from those events. 

Some Takeaways

▪ A comparison of your company’s current practices against 
that which is outlined in this project, may identify some 
needed changes and could prevent a H2 explosion, 
equipment damage or personnel injury.   H2 leak detection 
and correction approaches discussed may also be of benefit. 
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Generator Health Assessment Tool Upgrade to V1.3 - 3002025565

Snapshot of Generator Health Assessment Tool (GHAT) V1.3.
For

Turbogenerators

Industry Issue/Project Description

▪ This project involved an upgrade to the GHAT (Generator 
Health Assessment Tool) first published in 2021.   Aging 
and weighting factors were adjusted for several 
generator component categories.  Generator auxiliary 
component categories & questions were expanded. 
Additional failure modes included.  Key questions for 
evaluation were clarified.

Some Takeaways
▪ The output of this tool can be used by maintenance and 

operational personnel to identify generator components 
at higher risk of failing and take pre-emptive action in the 
form of more frequent inspection and testing or even 
repair and replacement.
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Hydrogenerator Health Assessment Tool – 3002021506

Industry Issue/Project Description

▪ In a recent EPRI survey, only 21% of 
respondents indicated their company had 
a Formal Methodology for Evaluating 
Generator Health.  Develop a simple, first 
level, health assessment tool for 
generator owners. Identify key questions 
to evaluate health. Provide easy to see 
color coding. Ability to examine one unit 
or entire fleet. Ability to convey concerns 
to management

Some Takeaways

▪ Simple tool (Excel Spreadsheet) for first 
level health assessment of single 
generator or entire fleet.  If concerns are 
evident, a more intensive health 
assessment can then be done on any 
major component.  

Do I know the condition of my hydrogenerator 
stator core?   Should it be replaced when I 
rewind the generator?  Photo shows ELCID done 
with field pole removed to evaluate core 
condition.  

Key questions asked to evaluate each 
major component.
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Seal Oil System Maintenance Guide - #3002021517

Project Description

▪ This research provides common troubleshooting steps to resolve 
seal oil maintenance and operational issues including oil leaks into 
the generator, excessive H2 gas leaks out, seal issues and more.   The 
documents provides an in-depth background discussion on seal oil 
system design & operation, and covers three major OEM designs, 
GE, S-W, Alstom (triple seal).  It can be used in combinations with 
the workbook, also published in 2022.
  

Some Takeaways
▪ The main document along with the workbook can be an important 

reference guide for understanding and troubleshooting issues with 
seal oil systems. The technical aspect can help identify failure modes 
and keep the system in the best operating condition. Technical guide 
include the following:

▪ System Design Basis, Function, and Component Description
▪ Actions for Emergency Response/Abnormal Condition
▪ Standard Operation, Testing, & Maintenance
▪ Design-Specific Technical Information
▪ Lessons Learned & Case Studies

Fault Chart in Guide for Troubleshooting
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Enhanced Monitoring for Back of Core Arcing - #3002025432

Photo of first unit failed & typical arc location above. TGUG 2017.
  Progression of arc damage on host unit below.

Project Description

▪ This Supplemental Project funded by seven major utilities 
focused on identifying new ways of monitoring back of core 
arcing and burning.  Most funders owned a specific OEM 
generator with this issue and were concerned with long term 
reliability.  Project first stage involved installation of probes to 
monitor arcing activity.  2nd stage involve installation of shaft 
voltage continuous monitor.   

Some Takeaways
▪ Supplemental project funders can benefit by reviewing the 

research done to date, including both online monitoring which 
provided information on operating regimes associated with 
higher damage, and other monitoring equipment that may 
provide further insight into online recognition of core burning 
activity.  
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2023
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Generator NDE Field Guide - 3002027378 - Published 2023

Industry Issue/Project Description

▪ This pocket field guide is 167 pages and 80 figures 
of detailed NDE information – all specifically 
applied to the generator. It is color coded to 
provide easy reference and sorted by component 
including NDE for generator rotors, stators, and 
exciters. A separate section with in-depth 
discussion on different types of NDE technology is 
included with major sections on MT, PT, ET, and 
UT. 
 

Some Takeaways

▪ Incredibly valuable and easy to use reference the 
next time generator NDE is required at your plant 
or on one of your units.   This document should 
be a valuable reference to all outage managers 
and engineering personnel involved in 
generators. A webcast is planned for Members on 
April 11 at 10 am eastern to cover the highlights 
of this field guide.  

Generator NDE Field Guide showing cover page, content description and 
small section of handy reference table.  3002027378 (2023)



© 2024 Electric Power Research Institute, Inc. All rights reserved.53

Collector System Maintenance Guide - 3002027375 - Published 2023

Industry Issue/Project Description
▪ This guide includes a single source and 

reference for key information related to 
inspection, testing, maintenance, operation, 
monitoring and repairs of generator collector 
assemblies, including the housing, slip rings, 
carbon brushes, brush holders, stub shaft and 
more.  Essential information has been 
gathered and assembled into one “go-to” 
document.  Fully illustrated, this guide also 
covers this generator auxiliary component in 
great detail.  Failure modes and methods to 
prevent failures are included, as well as all the 
latest inspection, testing and monitoring 
methods.   

Some Takeaways
▪ The guide provides  a convenient one-stop 

source for information on maintaining the 
reliability of collector systems, including slip 
rings and brush rigging.  A webcast is planned 
for Members on March 7 at 10 am eastern. 
Highlights of the guide will be presented. Images above from guide showing contents, partial table of inspection 

and correction actions,  failure mode section and PAG contributing 
members.   Just a small portion of this jam-packed maintenance guide.
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Generator Stator Flex Connection - 3002027372 - Published 2023

Industry Issue/Project Description
▪ This technical brief covers essential 

information related to generator stator flex 
connections including, past industry 
failures, design configuration, failure 
modes, inspection and testing approaches 
along with repair and replacement 
discussion.  Although the primary discussion 
is on the GE design, different designs from 
different OEMs are identified along with 
current advisories and bulletins on this 
component. Key degradation mechanisms 
are included.
 

Some Takeaways
▪ The document provides up to date 

discussion on all aspects of the generator 
stator flex connection design component.  A 
webcast for Members, May 2, 2024, will 
discuss highlights of this technical brief.  

Images from 3003027372 Published in 2023 including table of contents, 
industry failures, component location, replacements and PAG review team.  



© 2024 Electric Power Research Institute, Inc. All rights reserved.55

Generator Stator Main Lead Connections- 3002027374

Industry Issue/Project Description
▪ This technical brief covers important design, 

inspection, testing, repair and replacement aspects 
of this important generator component.  This 
component, which connects the stator winding to 
the bushings consist of a brazed copper pipe that is 
susceptible to cracking.  This design is primarily 
found on modular-style generators.    

Some Takeaways
▪ Important information on appropriate non-

destructive inspection is included in this document.  
Any member who has a Siemens Energy modular 
generator should review this information.  A 
webcast for P220 Members is planned for May 2, 
2024, at 10 am eastern.  This topic will be 
combined with discussion of the stator flex 
connections, mentioned in the previous slide.    

Cover page and images from the Generator Stator Main Lead 
publication, 3002027374.  Images include an in-service failure, stripping 

of insulation for UT and a radiographic image.
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Turbogenerator Tutorial – Design & Construction Part 1 – 3002027376

Tutorial provides a great learning opportunity for new 
engineers involved in generators. 3002027376 (2023) 

Industry Issue/Project Description
▪ Part 1 of this Adobe PDF Interactive tutorial on 

turbogenerator design and construction was 
published in early 2023.   The tutorial focuses 
on major generator, exciter and auxiliary 
system components, describing and 
illustrating their configuration and design 
purpose.  The tutorial major sections coincide 
with major generator components and are 
aligned with EPRI’s Generator Health 
Assessment Tool GHAT (3002025565).  

 
Some Takeaways
▪ This easy point and click file is very 

informative and provides a solid foundation 
for any generator engineer or Subject Matter 
Expert searching for specific information on a 
particular component.  
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Hydrogenerator Tutorial - Design & Construction Part 1 - 3002027379

Industry Issue/Project Description
▪ Part 1 of this Adobe PDF Interactive tutorial 

on hydro generator design and construction 
was published in early 2023.   The tutorial 
focuses on major hydrogenerator, exciter and 
auxiliary system components, describing and 
illustrating their configuration and design 
purpose.  The tutorial major sections coincide 
with major hydrogenerator components and 
are aligned with EPRI’s Hydro Generator 
Health Assessment Tool HGHAT 
(3002021506). 

 
Some Takeaways
▪ This easy point and click file is very 

informative and provides a solid foundation 
for any generator engineer or Subject Matter 
Expert searching for specific information on a 
particular component. 

Tutorial provides a great learning opportunity for new 
engineers involved in generators. 3002027379 (2023) 
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Instrument Transformer Guide – 3002024096 

Industry Issue/Project Description
▪ 86-page technical update report that provides 

fundamental information on Instrument 
transformers (ITs) and the important role they play as 
part of the generator.  The topic includes both 
current transformers (CTs) and voltage transformers 
(VTs) describing how they help to  protect power 
plant electrical equipment. Known failure modes are 
discussed as well as timing for replacements.  
Industry resources and standards that involve ITs also 
included.  
 

Some Takeaways

▪ This document will provide to engineering and plant 
personnel the basic understanding of ITs used on 
main generators and generator auxiliary systems. It 
also provides an up-to-date list of available suppliers 
that may be leveraged when replacement is needed. 
The report also includes application, testing, and 
maintenance of CTs and VTs.

Images from 30020246 showing typical location of generator CTs, 
type of construction and common heat damage failure mode.  
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Stator Ground Fault Protection – 3002024098 

Industry Issue/Project Description

▪ This 56-page technical update report describes 
industry experience with close-to-neutral generator 
stator ground faults and the evolution of stator 
ground protection schemes. 

 

Some Takeaways

▪ The document is intended for engineers, plant 
management, and plant equipment owners and the 
report gives readers information to consider when 
planning upgrades to the stator ground protection 
at their facilities.

Ground fault failures shown in 3002024098.   
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2024 Projects (In progress)
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Turbogenerator Tutorial - Failure Mechanisms – Part 2 – 3002030027 - Published

Images from Part 2 Turbogenerator Tutorial, to be published by Year End 
2024.  Similar format to Part 1 on Design & Construction.

Industry Issue/Project Description
▪ This Part 2 turbogenerator tutorial will pick up where Part 

1 left off.  It will be of similar nature as Part 1, but focus on 
Generator, exciter and auxiliary equipment failure modes.  
These are described and categorized by generator 
component, consistent with the EPRI Generator Health 
Assessment Tool (GHAT). Also included are inspection and 
testing activities to help prevent the failures identified.  

 
Some Takeaways
▪ The tutorial will be very informative and comprehensive 

about generator failure modes, inspection and testing.  
Extremely easy to use and jump to specific generator 
components, EPRI recommends that any newer generator 
engineer go through the tutorial.  Categorization by 
generator component is the same as Part 1 (Design) and 
the GHAT, providing consistency in naming, searching and 
finding.  Knowledge check” questions in each category help 
assure understanding.  



© 2024 Electric Power Research Institute, Inc. All rights reserved.63

Continuous Monitoring Sourcebook for Turbogenerators-In Progress

Industry Issue/Project Description
▪ Generator Monitoring is critical to long term reliability and availability of 

the generator.  Often, at TGUG or other conferences, there are specific 
presentations and references on a specific monitoring device, a new 
technology, or a new approach towards generator monitoring.  There is 
a need for a comprehensive Generator Monitoring Sourcebook that 
covers ALL key generator online, continuous monitoring technologies.  
Topics in this sourcebook would include EMSA, Flux Probe, Core 
Condition Monitor, Partial Discharge, Shaft Voltage, SLMS, Carbon Brush 
Monitoring, Dew Point Monitoring, End Winding Vibration Sensors, and 
more.  Also included will be the basics of temperature, pressure, 
vibration and more.  OEM offered packages such as Siemens Gen 
Advisor and GE GHM systems would be discussed as well.   

Some Takeaways
▪ This one-stop generator monitoring source book will provide members 

with the latest information on successful generator monitoring.  From 
fundamentals to advanced technology systems, the sourcebook will be 
organized to easily find information about what a Member wants to 
monitor, why a particular component should be monitored, pro’s and 
con’s of monitoring and more. The output of this project will be in the 
form of a Field Guide due by Year End 2024. 

New TurboGenerator Monitoring Sourcebook be a “one-stop” 
reference for generator monitoring.  
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GHAT Generator Health Tool Assessment V1.4-Published-3002030030

Industry Issue/Project Description
▪ This deliverable will include a significant upgrade to EPRI’s 

Generator Health Assessment Tool (GHAT).  The deliverable will 
be labeled “Version 1.4 and includes over a dozen software 
improvements, such as those listed below.  It will also include a 
Word Template for categorizing key generator component 
information, prior to filling out the Excel spreadsheet tool.  

Some Takeaways
▪ The Generator Health Assessment Tool (GHAT V1.4) in Excel is 

easy to use and provides a consistent method for evaluating 
generators based on known failure modes, inspection findings 
and test results.  Improvements made with each version based on 
feedback of over 200 generators evaluated. Version 1.4 and Word 
Template expected available by Year End 2024. 

New GHAT Version 1.4 in Excel shown above. 



© 2024 Electric Power Research Institute, Inc. All rights reserved.65

GVPI Generator Stator Windings: A Technical Assessment-In Progress

Industry Issue/Project Description
▪ GVPI windings have been a popular, lower cost alternative to 

individually manufactured stator epoxy- mica bars.  

▪ Recently, there have been some failures which are raising concerns with 
present designs.  Coupling that with earlier issues by one manufacturer 
that resulted in a discontinuation of this approach, the current status of 
this technology should be discussed from a technical approach.  
Advances have also been made in repairing and rewinding these 
machines, once referred to as a “throw-away” if a failure occurs.  

▪ The scope of this project will be to describe how GVPI stator windings 
are made, cover the design differences with Single or Individual Bar VPI 
windings, include a discussion and use of internal slip planes, cover 
recent failures with GVPI windings and discuss pro’s and cons of this 
technology compared with resin rich made coils and single bar VPI 
approaches.  The latest approaches on repairs and rewinds would be 
covered as well.   

Some Takeaways
▪ Owners with GVPI generators will benefit from a document that 

provides fundamental information on the design, manufacture and 
installation of GVPI windings, including a summary of recent operation 
issues.  Advances and experience with repairs of GVPI windings will be 
included.  Publication in the form of a technical update is scheduled by 
year end 2024.  

Photo of GVPI bar “ridge” concern in 2022 
EPRI Generator Workshop presentation by 

Duke Energy
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Considerations for Justifying Generator Rewinds-In Progress

Industry Issue/Project Description
▪ When should I rewind my generator?   This is a 

question many ask. The correct answer is “right before 
it is ready to catastrophically fail!” That way, the owner 
has managed to get the most life out of the generator 
that an owner can get.  Unfortunately, that exact point 
in a generator’s life – the time JUST BEFORE it is ready 
to fail - is almost impossible to predict. Many 
generators are rewound AFTER failure, but that is too 
late, and often results in longer schedules and higher 
costs. Surprisingly, there is little guidance in this area.

Some Takeaways
▪ There are, however, principles that can be evaluated 

when considering a rewind of a generator. This 
research will discuss the key factors involved, including 
visual inspection results, test results, industry data and 
more. This is an important topic in the industry, and 
one that EPRI should have ready guidance available to 
our members. That will be the goal of this research 
including simplified decision trees to provide input on 
this important question.

4

9

Ideally, the perfect rewind time is just immediately before “end of life” as shown in 
the bathtub curve at the top.  Perhaps it is after a leak repair is done, or a single bar 
is replaced, as in the first two photos directly above.   The factors that go into this 
decision (3rd photo) will be fully explored and documented in this research effort.  
This technical report is planned for publication by Year End 2024.

Ideal rewind point
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Preventing Early Resin Demineralizer Exhaustion-In Progress

Industry Issue/Project Description
▪ This project will provide a robust technical “quick 

guide” related to early resin demineralization 
exhaustion.  Several Members have struggled with this 
issue recently, and some still are. As noted by the 
increasing conductivity curve on the right, Members 
wonder if their resin will last until the next refueling 
cycle.  This effort will look at the many reasons for 
demineralizer exhaustion, offering potential actions 
and solutions.  

 
Some Takeaways
▪ This document will provide an in-depth reference 

source for issues and recommended actions related to 
early demineralizer exhaustion before the next 
refueling cycle.   

EPRI Member conductivity trend and 
section from troubleshooting table from 

Water Chemistry Sourcebook. 
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Overhaul Benchmark Study-In Progress
Industry Issue/Project Description
▪ Depending upon Member response, this study is expected to provide current 

information on practices involving generator overhaul schedules and timing.  
Key questions on this survey include:
– What are the frequencies (duration and interval length) of your minor, medium and 

major overhauls?
– Are these intervals determined using time basis or are they set based on condition 

assessment findings? 
– What are the typical inspection and testing activities you include in each?
– What sequence are you using for outage planning? Minor then major? Minor then 

medium or major? Other? Are you aligning with centerline and turbine components? 
(for example, minor with a turbine valve or HGPI, and a major with the turbine 
centerline major?) 

– What technologies are you using to attempt to extend these outages or forego outages? 
Have these technologies been successful in extending outages? 

– What is your periodicity on retaining ring NDE? Do you align your main power 
transformer with your overhauls, or do you have another frequency specified for the 
transformers? 

Some Takeaways
▪ A survey to P220 members was sent out late 2023. Several responses have been 

received but more are needed. A reminder will be sent out in early 2024.   A 
webcast to update Members on the results of this survey is scheduled for 
November 21, 2024 at 10 am.  

Generator Major Overhaul May Involve Rotor/Field Removal 
or a robotic inspection may suffice.  
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FMEA of Specific Generator Model-In Progress
Industry Issue/Project Description
▪ The scope of this project will be to apply 

EPRI’s previously developed Generator 
FMEA (Failure Mode Effects Analysis) Tool 
(3002023631) to one specific generator 
model. A likely focus will be the WY23Z 
Alstom Top Air Style Generator.  
Machine-specific failure mechanisms will 
be identified and made specific in the 
FMEA Tool.  Such known failure modes as 
phase lead cracking, end winding 
looseness, vibration sparking, rotor turn 
collapsing, partial discharge, slot liner 
cracking, pole crossover cracking and 
rotor end turn brazed joint cracking will 
be identified and highlighted. 

Some Takeaways
▪ Owners of WY23A model generators will 

benefit having available a specific FMEA 
spreadsheet developed for this particular 
generator.  This effort will provide the 
foundation for doing similar efforts on 
other specific generator models.  

The images above include a snapshot of a portion of the EPRI FMEA Spreadsheet Tool 
(3002013631) along with many different failure modes on one generator model type.    
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Hydrogenerator Tutorial-Failures Modes & Testing–Part 2-In Progress

Industry Issue/Project Description
▪ This Part 2 hydro generator tutorial will pick up where 

Part 1 left off.  It will be of similar nature as Part 1, but 
focus on hydro generators, exciters and auxiliary 
equipment failure modes.  These are described and 
categorized by generator component, consistent with 
the EPRI Hydro Generator Health Assessment Tool 
(HGHAT). Also included are inspection and testing 
activities to help prevent the failures identified. 

 
Some Takeaways
▪ This tutorial will be very informative and will provide 

owners a solid foundation related to knowledge of 
hydro generator failure modes and inspection and 
testing. EPRI recommends that any newer hydro 
generator engineer go through the tutorial.   
Categorization by generator component is the same as 
Part 1 (Design & Construction) and the HGHAT (Hydro 
Generator Health Assessment Tool), providing 
consistency in naming, search and find.     

Images from Part 2 Hydro generator Tutorial, to be published by Year 
End 2024.  Similar format to Part 1 on Design & Construction.
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2025 Projects (future)
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Stator Winding Uprate Considerations

Industry Issue/Project Description
▪ This deliverable will provide an insight into how stator winding uprates are 

evaluated.  With the recent uprate and upgrade industry focus, this unique 
and specific focus on the generator stator winding should be of value to 
engineers involved in this type of project.  Fundamental concepts such as 
evaluation I2R losses, strand eddy current losses and circulating current 
losses will be discussed.  The importance of Roebel transposition 
determination will be made, including nuances for hydrogenerator stator 
windings.  Series connection designs will be included as well.  Factors that 
should be addressed when changing design, such as GVPI to non-GVPI, will 
be included.

▪ Decision process important – going back to OEM.  What are key questions 
to ask. Uprate study – Nuclear – OEM.  Must evaluate all components. 
Example – flex links.  

Member Benefits
▪ The published technical update will assist generator SME’s and system 

engineers involved in plant uprates and upgrades.  It will be helpful in 
understanding bid offerings for new stator rewinds with help to compare 
the benefits and risks of different solicitations.

Deliverable Format
▪ Technical Brief, White Paper, Quick Guide
▪ Published by Year End 2025  
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FME (Foreign Material Exclusion) for Generators

Industry Issue/Project Description
▪ In a 2023 presentation by FM Global, the generator ranked 

#2 in industry losses from foreign object damage.  
Additionally, EPRI has been made aware of recent, multiple 
instances of foreign object intrusion resulting in 
contamination and magnetic termites.  FME (Foreign 
Material Exclusion) had been a significant problem that EPRI 
provided input on in the early 2,000’s, but issues continue 
to occur.  Also, the popularity of 3rd party contractors in 
charge of FME for generator rewinds, has increased.

▪

Member Benefits
▪ This deliverable will be a quick guide focusing on the 

essentials and importance of FME, especially in the area of 
generator rewinds.  Best Practices for essential FME will be 
identified.  Past case histories will be covered including 
details about magnetic termites.

 
Deliverable Format
▪ Technical Update
▪ Published by Year End 2025 
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Stator Core Remaining Useful Life (RUL) Evaluation

Industry Issue/Project Description
▪ How long will my core last?  Sure, I can test it now with 

ELCID Core Loop and other methods, but these don’t 
provide indication of RUL (Remaining Useful Life)

▪ As cores age, and a stator rewind is done, should I keep 
my core as (especially on the 2nd rewind) or should I 
replace it?  What are the pro’s and con’s?

▪ Lead Time.  Data.  
▪ Worst thing in the world is to put a new winding in an old 

core.  Westinghouse? Automatically replace? 
▪ Franklin Test – Insulation properties.  Epstein test-

magnetic properties.  

Member Benefits
▪ The research, only at conceptual infancy, may provide 

methods to better evaluate RUL for stator cores.  

Deliverable Format
▪ Technical Update
▪ May include testing/lab experiments
▪ Published by Year End 2025
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Continuous Monitoring Sourcebook for Hydrogenerators

Industry Need
▪ Hydrogenerator Monitoring is critical to long term reliability 

and availability of the generator.  Often, we have specific 
presentations and references on a specific monitoring device, a 
unique technology, or one singular approach towards a specific 
generator component or condition.

Member Benefits
▪ This project would include the latest developments in 

continuous, online monitoring that are essential but also 
unique to hydrogenerators.  The field guide would be a 
comprehensive effort to include all key sensors and monitoring 
systems unique to hydros.  Other, more specialized diagnostic 
areas would be included along with the essentials of 
temperature and vibration.  This Field Guide will significantly 
build on and go deeper and farther than the EPRI COLM series.

Deliverable Format
▪ “Field Guide” 
▪ Published by Year End 2025 

New Hydro Generator Monitoring Sourcebook will build 
on and go deeper than the COLM Quick Guide Series. 
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Vibration Sparking in Air-Cooled Generators

Industry Issue/Project Description
▪ Vibration sparking is a particularly “fast acting” failure mode, 

compromising the stator bar ground insulation, usually resulting in a 
ground fault. One of the first industry failures occurred in the 2007 time-
frame.  Somewhat specific to certain air-cooled generators these failures 
led to many premature stator rewinds The problem has recently surfaced 
again on air-cooled Nuclear generators with water-cooled windings.

Member Benefits
▪ The scope of this project will focus on several key areas:

– Determination if EMI testing can identify vibration sparking in 
progress

– Investigate new developments and possible repair solutions in the 
case of known generator vibration sparking/spark erosion. The 
research will encompass the past learnings of this failure mode, but 
also focus on new repair options, such as in-situ repair and 
replacement of top bar round packing with side ripple springs.  

Deliverable Format
▪ Technical Update
▪ Published by Year End 2025

The four photos above show the rapid 
progression of Vibration Sparking on a Stator 

Bar.  Top Left – initial stage, Top right 2nd 
stage, Bottom left-3rd stage, Bottom Right-

Failure of Ground Insulation
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Bolted Connections in Generators

Industry Need
▪ Bolted connections in generators are found in many 

locations, including those with a mechanical focus such 
as through bolts, building bolts, end shield bolts, frame 
foot bolting, bearing pedestal, fan bolts, cooler bolting 
and more.  There are also those with a combined 
mechanical and electrical contact need, including flex 
connection bolts, bus bar bolting, brushless exciter riser 
bolts. With the variety of bolting applications, materials 
and torquing requirements, it is no wonder that bolts 
loosen and/or fail to provide good electrical contact.  
Also, what is the best approach to silver plating for 
good electrical contact, and the influences of gaskets 
and O-rings and locking (prick punch and lockplate).  
Many facets of this topic.  

Member Benefits
▪ This reference would compliment the recently 

published Steam Turbine Bolting Maintenance Guide.  It 
would provide a ready reference for generator bolting 
maintenance, covering both mechanical and electrical 
aspects.  

Deliverable Format
▪ Technical Update 
▪ Published by Year End 2025 
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Overhaul Benchmark Study
Deliverable Description
▪ Provide detailed study results from an in-depth survey about overhaul duration, 

interval timing and scope.  The surveys are back in-house and the results are being 
analyzed and will be presented in a P220 webcast later on this year.  The information 
could prove of value to members by formalizing a detailed deliverable report of the 
results. The study will provide current information on practices involving generator 
overhaul schedules and timing.  Key questions on this survey include:

– What are the frequencies (duration and interval length) of your minor, medium and major 
overhauls?

– Are these intervals determined using time basis or are they set based on condition assessment 
findings? 

– What are the typical inspection and testing activities you include in each?
– What sequence are you using for outage planning? Minor then major? Minor then medium or 

major? Other? Are you aligning with centerline and turbine components? (for example, minor 
with a turbine valve or HGPI, and a major with the turbine centerline major?) 

– What technologies are you using to attempt to extend these outages or forego outages? Have 
these technologies been successful in extending outages? 

– What is your periodicity on retaining ring NDE? Do you align your main power transformer with 
your overhauls, or do you have another frequency specified for the transformers? 

Member Benefits
▪ A webcast to update Members on the results of this survey is scheduled for 

November 21, 2024, at 10 am.  However, more details and a downloadable 
deliverable report available to member, would provide excellent bench marking 
comparisons.  Publish by mid-year, 2025. Technical update format.  If you haven’t 
filled out a survey and would like to there is still time.  Email bgmoore@epri.com

Generator Major Overhaul May Involve Rotor/Field Removal 
or a robotic inspection may suffice.  
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BESS Impact on Turbogenerators

Industry Need
▪ What are the specific impacts (positive or negative) of 

battery plants on the generator. For renewables, such 
as wind and solar, the lack of inertia of these inverter-
based resources (IBR) can impact the stability and/or 
frequency control of large prime movers. Are battery 
plants similar, or do they offer additional benefits or 
concerns?   Does the rapid increase in BESS (Battery 
Energy Storage Systems) raise concerns for existing 
generators?  Read of a case where a nearby batter 
storage plant was instrumental in keeping a generator 
online.  

Member Benefits
▪ Pro’s and con’s of newly installed battery plants, from a 

generator perspective, will be summarized.  

Deliverable Format
▪ Technical Brief
▪ Published by Year End 2025 
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H2 Leak Monitoring for Stator Water Cooled Generators

Industry Need
▪ Units operating with H2 leaks are a high concern for 

possible explosion or catastrophic failure.  If H2 leak 
is to atmosphere, it is usually identifiable.   First 
steps is to make sure H2 does not pocket or 
accumulate, so forced ventilation is helpful.  A leak 
to the H2O system however, can be more 
problematic.  SLMS limit versus other limits. 

Member Benefits
▪ Summarize facts about these leak detection systems.  

Identify what improvements are needed.  Review 
past case histories.  

Deliverable Format
▪ Technical Update. Year End 2025.  
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Questions? Ideas for EPRI Research?
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TOGETHER…SHAPING THE FUTURE OF ENERGY®
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