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Fantastic to explore new technologies, a reality…
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AI for fault 
detection and 
optimization



Also reality: most plant data is not even digitized
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Upgrade / Digitization Challenges

•Disruptive to operations – downtime needed

• Lengthy review and approval cycle (EC’s)

•High cost and long payback
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Solution: Non-Invasive Sensors – 5 Minute Install

Connection via 
RESTful API or OPC

Historian

HMI

Wireless, battery operated, does not touch plant process:
~10% the cost of traditional instrumentation, 5 minute install
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Typical Installation-1

Minimal disruption to existing operator rounds
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Typical Installation - 2

Outdoors, Radiologically Controlled Area, Safety Related, Seismic Related
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Family of Non-Invasive Monitoring Solutions

Wireless Temperature 
and Humidity Monitor

Wireless Transducer Reader
(thermocouples, 4-20mA, 0-5V, dry 
contacts, RS-232 etc.)

Cycle 
Isolation
Valve 
Monitor 

Steam Trap 
Monitor 

Webcam Digitization
(machine vision)

Wireless, Battery Operated, Non-Invasive, Install in Minutes 
10% Cost of Traditional Approaches
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Network: Cybersecurity approved for nuclear plants

Laptop

Smartphones/
Tablets

Web Application Clients HTTPS using browser 

Connection via RESTful API, OPC UA, or OPC DA

Blue Box

Green Box 

Controller*

LoRaWAN 

Wireless

OSI PI Historian 3rd Party App

Blue Box

Level 2 Business Network (ethernet)
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3rd Party Sensors - Vibration Monitoring
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• Honeywell partnership with Cypress

• Vibration sensor, 3-axis

• RMS velocity and acceleration

• FFT calculated for 12 “frequency bins”

• 3-year battery life (typical)

• Mounting options: Stud, 
Magnetic, Adhesive

• Compatible with Cypress LoRaWAN Blue Box, GBC

• Data available to PI Historian



Drone Integration: Dry Cask Inspection

Skydio Drone
• May be piloted
• Or autonomous Skydio Dock

• “Garage” protection
• Recharging
• Data download
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Installed at 32 nuclear plants in N. America
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• Duke Energy (Fleetwide: Oconee, Robinson, Brunswick, Harris, Catawba, McGuire)

• Southern (Fleetwide: Farley, Hatch, Vogtle)

• Xcel Energy (Fleetwide: Prairie Island, Monticello)

• PSEG (Fleetwide: Salem, Hope Creek)*

• Bruce Power (Canada)

• Constellation Energy (Calvert, Braidwood, Clinton, JAF, Nine Mile Point, Limerick, Ginna, 
Peach Bottom)

• NextEra (Fleetwide: Turkey Point, St. Lucie, Point Beach, Seabrook)

• Vistra (Comanche Peak, Davis Besse, Beaver Valley)

• STP Nuclear (South Texas)

• Nebraska Public Power District (Cooper)

• Arizona Public Service (Palo Verde*)

 * Pending Installation



International Atomic Energy Agency Innovation Award 2024

“The ISOP Innovation Awards aim to highlight and recognize innovative use 
cases within the nuclear power industry. This programme showcases 

practical applications of cutting-edge technologies and solutions that have 
been successfully implemented in operating nuclear power plants.”

Paper will also be presented at 
2025 ANS Annual Conference, 

Chicago
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Use Case Library - Update
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Plant-wide Engagement – Broad benefits

BENEFITS:

• Improve operator efficiency

• Equipment fault detection/reduce unplanned 
downtime

• Reduce maintenance cost – enable condition-
based maintenance

• Optimizing plant thermal performance 

• Improve worker safety – ALARA, heat stress

• Troubleshooting via crash cart, emergent needs
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DEPARTMENT:

• Operations

• Maintenance

• Engineering

• Chemistry

• Radiation Protection

• Monitoring & Diagnostics 
Center



Condition Based Monitoring – FRF Filters

Need: 
• Apply Condition Based Monitoring to FRF 

filters.  Replace consumables only when data 
shows it is necessary.

• Note: FRF Filters remove impurities which 
can cause damage or malfunction to the 
hydraulic system. 

Solution:
• Use WGR’s to monitor and trend delta 

pressure across FRF filters.
• Replace filters at designated delta P.

Benefit:
• Save filter consumables.
• Avoid system damage or downtime due to 

undetected filter rupture or clog.
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Bruce Power



Operator Rounds Dashboard

Concept:
• Collect rounds data throughout 

day using WGRs
• Operators can review trends and 

identify abnormalities at start of 
shift

• Plan and prioritize work more 
efficiently

Benefit:
• Reduce operator time by 2 hours 

per shift
• Faster response to excursions / 

emergent issues

Credit: Operator Dashboard developed by J. Plumb, Operator at Duke Energy, Oconee Nuclear Plant 
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Southern Hatch
Duke Oconee



Crash Cart for Emergent Issues

Need:
• Plant needs data quickly to 

troubleshoot, diagnose and 
correct emergent issues.

Concept:
• Use Crash Cart with non-invasive 

sensors to collect data
• Pre-approved, ready to install in 30 

minutes.

Benefit:
• Avoid lengthy engineering reviews 

and approvals to add sensors
• Minimize operator man-hours
• Reduce plant downtime
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Southern Hatch



Feedwater Heater Level Fault Detection
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Feedwater Heater Level - Webcam Digitization 

Need:
• Automate data collection from feedwater 

heater including heater level.
• Prior issue resulted in heater taken offline 

for repairs.
• Must rely on vertical gauge local indicator.

Solution:
• Install Panasonic IP camera, use GBC 

machine vision capability to digitize image.
• Data can be stored in PI Historian.
• Operator can look at digitized trend data 

on PI Vision instead of just watching 
webcam video.

Data collected and displayed
via PI Historian
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Duke Brunswick



Dry Well Temp / Humidity Monitoring

Need: 
• During outage: Monitor temperature 

and humidity for worker safety.
• Minimize time and dosage exposure for 

RP Tech to gather data each shift.

Solution:
• Use magnetic mount temporary non-

invasive Wireless Temperature and 
Humidity Monitors.

Benefit:
• Save 1.5 Man-hours/day, 45 Man-hours 

outage total
• Reduce 8 mrem/day, 240 mrem outage 

total radiation exposure
• Reduced Industrial Safety exposure
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Southern Hatch

Time check 11:05am ET



Wireless Remote Radiation Monitor

Commercially Available
Radiation Meter

0.15

Add-on 
Wireless Digit Reader

External
Battery Pack

• Real-time wireless mobile radiation dose rate monitor
• Battery operated: does not require power nor communications wires
• No need to install additional wireless network (uses Blue Box Gateway and GBC)
• Data via OPC or RESTful API available to PI Historian, 360 Plant Walkthru Software etc.
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Valve Cycle Isolation Monitoring
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Detect Leaking Valves

Need:
• Detect valve cycle isolation 

faults.
• Minimize cost and process 

disruption.

Benefit:
• Stop leaks, save MW’s (est. 

up to 2MW per 
malfunctioning valve).

• Save operator time to 
monitor valves



Q & A
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