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1.1 - The PULSTAR and Associated Facilities
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Overview
• 5th Research Reactor at NC State
• Initial criticality in 1972
• 1 MW License Limit
• 5×5 array of UO2 fuel assemblies 

(4 wt% & 6 wt%)
• Array of irradiation facilities and 

analytical beams



1.2 - The Nuclear Reactor Program
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2 - Historical Background
Special Procedure 2.5 “PULSTAR Reactor 
Surveillance”

 Structure
 Surveillance File (aggregate)
 Division (1 of 8 categories)
 Folder (sub-system or component)

 Folder contents
 Equipment History
 Periodic Inspection Record
 Manufacturer’s Manual
 Supporting Documents (if applicable)

 All documents generated and 
stored as hardcopies in the 
Control Room

Staff Turnover Challenges

 Generational turnover
 Average age of Operations Team in 2022: ~50
 Average age of Operations Team in 2026: 30
 Chief of Reactor Maintenance retired after 32 

years in Fall 2026
 Maintenance responsibility now shared 

among Ops Team

 Surveillance Scheduling
 Surveillance print-outs for each month 

generated at beginning of year
 Scheduling was based on when ‘the time felt 

right’ with lots of ball juggling
 No formal coordination mechanism
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3.1 – Prolegomena
GOAL & PRINCIPLES Accessibility

 Documents should be easily accessible
 Formatting should assist the user in locating and identifying 

important information
 Non-essential information should be visible within its context

Compatibility
 Old system works; new system should work alongside it
 Preserve organization and structure where practical
 New system should be platform/device-agnostic (dedicated PDAs 

are overkill for a small facility)

Coordination
 Relative timing of maintenance windows should be immediately 

obvious to the user
 Completion status of items (especially incomplete status) should 

be easily assessable by the user

Problems to Address
• How to keep track of the dozens of 

surveillance items?
• How to onboard personnel to assist in 

maintenance activities?
• How to manage risk of transitioning to a 

new platform/system?

We want the accessibility and 
automation of a digital system, but 
need to keep the flexibility and 
reliability of physical records…

…Can we have our cake and eat it 
too?

5



Disclaimers

1. The following presentation is not an endorsement of Google Workspace or any 
other cloud-based services

2. Your implementation may look different; this is only one example of a possible 
implementation

3. Dates, Labels, Requirements, and other facility-specific information is included for 
illustrative purposes only and does not necessarily reflect the actual configuration 
and operation of the NC State PULSTAR and associated facilities
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3.2 – Surveillance Master
OVERVIEW
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3.2 – Surveillance Master
SURVEILLANCE ITEM LIST
Every Row a Surveillance Item with 
the following attributes
• File Number (linked to file location)
• Item Name
• Requirement Basis (TS, PSP, etc.)
• Frequency
• “Last Completed”
• (automated) Next Due
• (automated) Span
• (automated) Drop-Dead

Formatting & Automation
• Next Due – orange highlight if before 

current date
• Span – determined based on Frequency
• Drop-dead – orange text if TS req.
• Untracked items – grey highlight
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3.2 – Surveillance Master
TIMELINE
Design Principles
• User should be able to ascertain status 

without reading any values

Conditional Formatting
• Yellow – Current week
• Green – Week of “Last Complete” or cell 

has value
• Dark Red – Drop-Dead for TS req. item
• Light Red – Surveillance window for TS 

req. item
• Dark Orange – Drop-Dead for non-TS req. 

item
• Light Orange – Surveillance window for 

non-TS req. item
• Grey – Past weeks

*This is not a Gantt chart (we have different 
sheets for that)

9



3.3 – Documentation
EQUIPMENT HISTORY
Procedure Revision Controller
• Revision control for surveillance and 

maintenance procedures
• Also tracks what procedures are available 

digitally

Drive Filesystem
• Located on the ‘general’ NRP Drive 

(digital binder shelf)
• Structure is analogous to inherited 

hanging files:
• Separate folders for each item

• Equipment History
• Procedures and Datasheets
• Surveillance Records (data)

• PS files for TS req. equipment have 
orange folder icons to assist with 
identification by users

10



3.3 – Documentation
EXAMPLE USING PS-2-03
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4.1 – Experience
WHAT WORKED
Accessibility
• New personnel can be trained on and 

review procedures remotely
• Reduced legibility of records (a timely 

concern)
• Records, data, and manuals accessible to 

staff from any device; helpful when…
• Working with external service providers
• Ordering parts and materials
• Evaluating replacement options

Coordination of Tasks
• Some procedures require data to be 

collected from multiple locations at each 
test point

• Digital datasheets allow simultaneous 
data collection, reducing completion time

Prioritization
• Conditional formatting assists personnel 

in distinguishing TS and non-TS 
surveillances
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(above) Dashboard v1 provides a 2-week daily overview of tasks, sorted by due date



4.1 – Experience
AREAS FOR IMPROVEMENT
Document Digitization
• Only 32/83 procedures 

currently available
• Legacy equipment manuals 

may require manual 
digitization

• Digital Maintenance Log (ML) 
currently stored in separate 
location

Accessibility Gaps
• Users can forget to update the 

tracking sheet (usually gets 
caught at weekly O&M 
meeting)

• Automatically calculated “next 
due” does not prevent 
schedule creep

• Especially out-of-date items 
can fall off the visual timetable
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4.1 – Experience
AREAS FOR IMPROVEMENT
Maintenance Outage Panning
• Surveillance Master v2 does not support 

outage scheduling automation
• It does help with identifying what should 

be included in the Itenerary

• Current system does not include 
information on effort-hours for each task

• The data exists, but is collected manually
• Possibly could incorporate into Revision 

Controller

• Outage Schedule Automation Challenges
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4.2 – Other Applications
MAINTENANCE TRACKING
• Link to ML File
• Link to PS Equipment File (if applicable)
• Description
• Priority
• Work Requirements

• Outage?
• Internal/External?
• Weather-dependent?
• Radiological?

• Assignment
• Primary
• Backup

• Comments and current status
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(above) clip from in-development standing maintenance item dashboard; not all properties implemented



4.2 – Other Applications
PERIODIC TRAINING
Examples
• Operator Requalification Plan
• Lab Safety Training
• Organizational Refresher Training
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Do you have ideas for other 
applications?

The audience is encouraged to discuss 
among themselves after the presentation
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Thank You
Questions?

Email us at: nrp-pulstar@ncsu.edu

September 21st – 25th, 2026
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