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Automating 50.59s with AI 
(and some other Engineering tasks too)

Bradley Fox
Co-Founder, CEO

Nuclearn



• Nuclear Specific AI - Founded 2021 in Phoenix, AZ

• Deployed in 65 + reactors worldwide

• Develop the Nuclearn Platform (Agentic AI Platform with data 

mgmt, document search/intelligence, hybrid RAG, etc), train our 

own models, & run our own physical GPU clusters

• GammaLLM Series- Nuclear LLM & plant specific LLMs

• 80 + years of nuclear power engineering, operations, 

maintenance experience

• Automating the issue discovery and resolution cycle

Nuclearn Quick Intro



• 50.65  - Determine MRFF status, complete comments. 

• 50.72/3 - Determine reportability and complete form, assist 

staff determinations

• 50.59 - Can it be entirely automated? Can the research be 

automated?  Is it good enough for use?

50.59, 50.65, 50.72/3
How we are thinking about using AI in Engineering, Licensing, et al

Same tech applies to any complex document workflow

(ODMI, Design Eval, etc)
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Following stages in NEI 96 -07 to determine

50.59 - Prior NRC Approval? 
I want to change my equipment/procedure/anything, do I need to ask first?

Simple Workflow, Seems 
Easy Enough?!

Evaluation

1x

AI -
Difficult

Human -
Difficult

Screening

10x

AI -
Easier

Human -
Moderate

Applicability 
Determination

100x

AI -
Moderate

Human -
Easy
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Examples look good on the surface, but the best models still make mistakes

Maybe just RAG it? With Claude?
Not so fast…

Input: "Do a 5059 screening of: CR-WF3-2016-4009 identified that the Technical Requirements Manual 
(TRM) 4.3.4.2.a turbine valve testing, scheduled for 6/17/2016, was not performed due to a MISO 
conservative operations notice..."

Even with the best LLMs, Opus 4.1 Output:
SCREENING QUESTIONS:
1. Does the proposed activity result in a change to an SSC that adversely affects an 
UFSAR-described design function?
2. Does the proposed activity result in a change to a procedure that adversely affects 
how UFSAR-described SSC design functions are performed or controlled?
3. Does the proposed activity result in revising or replacing an UFSAR-described 
evaluation methodology...
4. Does the proposed activity involve a test or experiment not described in the 
UFSAR...

Problem: This is NOT aligned with NEI 96-07

• Actual NEI 96-07 Screening: Only 2 questions, not 4
• Wrong Questions: These are not the correct NEI 96-07 screening questions
• Mixing Phases: Confusing applicability criteria with screening questions
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Digging deeper into NEI 96 -07… Breaking it all out

Humans are able to simplify 
complex process, process
Complexity jumps to make 
AI work for real

20 + steps to perform an 
AD
80 + independent LLM 
calls
At least as many for 
Screening + Evaluation

80 + independent LLM calls to perform AD
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Actual 5059 is challenging - evaluations are complex. 

Complex change at WF3 involving 
neutron fluence code;
Responses to evaluation questions require 
complicated context

Purpose with outside regulation context

Outside technical detail

Reference chain of endorsed tech docs

Catawba precedent

Knowledge of Catawba 
licensing basis



How Humans Do 50.59 Analysis vs. How AI Should Do It

Human Process Pattern Recognition
Observable Human Patterns in 50.59 Analysis:

• Systematic Approach: Humans follow the same basic 
pattern across evaluations

• Training Consistency: Many people trained similarly in 
NEI 96-07 methodology

• Author Consistency: Evaluations often authored by the 
same experienced professionals

• Progressive Refinement: Multiple review cycles with peer 
checking

Human Tools That Work For AI too:
• Self-Check: Individual review of analysis completeness

• Peer Check: Colleague review for technical accuracy

• Independent Verification (IV): Independent technical review

• Management Review: Senior oversight and approval

AI Replication Strategy
Specificity of the Ask:

• Break Down High-Level Tasks: Decompose complex 
regulatory questions into specific sub-tasks

• Assign Focused Sub-Tasks: Each AI agent gets narrow, 
specific assignments

• Reduce Distraction: Broad asks add noise to AI model 
performance

• Higher Probability of Success: Simple, specific questions 
have higher accuracy rates

Multi-Agent Implementation:

Instead of asking one AI agent to do everything
"Perform 50.59 screening"  

Break into specific persona research assignments:
License Analyst: "Identify tech spec requirements"
Research Agent: "Research UFSAR for XYZ"
Technical Agent: "Assess technical adequacy"
IV Agent: "Challenge analysis for oversights"
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Multi -Agent Implementation - Interface

Agent Interface

Agent Progress
Step -by -Step
Research -Evaluate -Compose
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Multi -Agent Implementation - Search/Query

Dynamic, Human Like 
Queries issued to RAG 
Engine by Agent

Agent uses a 
combination of:
- High Performance 

General  LLM
- Gamma2 

NuclearLLM

Agent DOES NOT use 
cloud OpenAI, etc
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Multi -Agent Implementation - Workflow Adherence

Human Perf. tools applied to AI
Self -Check
IV/Challenge Analysis

NEI 96 -07 Workflow 
Adherence
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Multi -Agent Implementation - Evaluation Step Complexity

Final Report Generated
PDF/Word
Template -able

Technical Rigor SAT? - Maybe
Engineering Research Accelerator - Definitely 



AD
• Achievable

• Simple Analysis

• Deployable Today

• Exception handling with outside 
regulations and document 
differentiation (TRM, TS, etc)

• External Regulation requires innate 
knowledge - Nuclear LLM

• Document management (Latest 
version control, etc)

5059 Workflow with AI

Screening
• Achievable

• Analysis possible with agent 
workflows

• Deployable today

Evaluation
• Possible

• Difficult to guide LLM/AI to level of 
rigor of human engineers

• Requires outside context that is 
difficult without extensive research 
and tribal knowledge

• Researcher accelerant

• Engineering design/calculations 
sometimes required

AI TO DO COMPLEX NUCLEAR ANALYSIS IS NON-TRIVIAL
SIMPLE RAG EXAMPLES LOOK GREAT, BUT AREN’T USEABLE
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