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Background
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The Idaho National Laboratory(INL) Light Water Reactor Sustainability Program (LWRS) Plant Modernization (PM) Pathway has 
been working with the industry to leverage modern digital technology and optimize plant operations. 

Research Goals Projects at Reference Plant



ION Objectives and Goals

2



ION Concept of Operations
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The ION concept, developed by the LWRS PM Pathway, provides a comprehensive, business case-
driven strategy to support plant modernization for the U.S. nuclear fleet. Its primary objectives are to:

This strategy provides a framework for planning upgrades efficiently to extend the lifetimes
of the plant and prioritize short- and long-term benefits. 



Current State
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New State
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In earlier INL research 22 current safety-related and non-safety related I&C subsystems by migrating function or interfacing 
equipment that performs their function into either a safety-related digital platform or a non safety related DCS platform. This 
two-platform solution is being pursued to consolidate respective safety-related and non-safety related functions. 

The Business Case Analysis for applying the two-platform I&C solution provides a compelling case for these digital I&C upgrades.

Pilot Business Case
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Digital Non-Safety I&C Upgrades
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The research scope of the non-safety related digital I&C upgrade strategy for the Pressurized Water Reactor Reference Plant includes the digital 
modernizations of the subsystems below:

• Westinghouse 7300 non-safety related analog control system platform

• Existing electronic (analog or obsolete digital), pneumatic, hydraulic, and mechanical control systems or direct manual controls that are either 

standalone or interface with other control systems

• Sensing devices, contained within the sensing circuits of both the non-safety related 7300 system and the safety-related 7300 system, used to provide 

indications to the non-safety related plant process computer (PPC)



Importance of Lifecycle Management
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Representative vendor Network Level 2 platform hardware and software release history



Site-Specific I&C Function Migration Strategy
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Installation Process of I&C Function Migration
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DCS Platform Software Patching Process
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Fleet DCS Platform Upgrade Process

12



AI Tool Evaluation
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Pilot AI Tool Project Scope
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In the nuclear power industry, AI is increasingly being used to automate and streamline human processes. For 
instance, AI is currently being used to automate the work of the CAP screening committee. 

The project was undertaken to prove the applicability of AI tools for tasks other than corrective action programs. 

The scope of this project was to test if a tool could draft equipment evaluation reports. The result of this 
project was an AI chatbot that creates a sophisticated draft of an evaluation report, which is validated 
by an experienced engineering and operations team without changing existing processes.

1. Operator reports problem 2. Committee decides next steps 3. Engineer writes evaluation report

Project Scope



Pilot AI Tool Background and Process
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Artificial Intelligence(AI) and Machine Learning(ML) tools combined with the resources to handle large amounts of data have revolutionized 
the ability to make informed, data driven decisions and to automate human processes. As nuclear power plants have progressively 
digitized their data sources and documents, there is now a wealth of well-organized information that can be used to train AI tools to 
complete tasks as well as humans do. In this project, the vendor(who has a background in nuclear power) created a chatbot-style AI tool to 
automate the process of writing reports. In collaboration with the vendor, the Reference Plant collected significant data to train the AI with, 
including:

• Completed Work Orders

• Procedures 

• Design basis documents

• Vendor technical manuals

• Final safety evaluation reports

• Vendor correspondence 

• Previous corrective action evaluation reports

Training the AI model on this data allowed it to achieve the capability to write technically accurate drafts for reports, allowing the operator 

to author reports much more quickly without extensive research through the company’s past records and documentation. 



Examples of AI Tool Interface and Outputs
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Examples of AI Tool Interface and Outputs
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Examples of AI Tool Interface and Outputs
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Examples of AI Tool Interface and Outputs
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Workload

• How much time did the AI tool save engineer? Supervisor? Operations?

• How much additional time is spent if there is an error?

• How much time was spent to train engineers on tool? Initial? Continuing?

Business Case

• How much external spend to develop? Maintain?

• Benefits to the fleet? Consolidation of resources?

• Additional use cases?

Quality

• How do we know if the content of the draft evaluation report is right/wrong?

Initial Questions to be Answered in Possible 
Future Research
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