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• Extend the life and improve the 
performance of the existing fleet 
through modernized technologies 
and improved processes for plant 
operation and power generation.

• Develop modernization solutions 
that improve reliability and 
economic performance while 
addressing the U.S. nuclear 
industry’s aging and obsolescence 
challenges.

• Deliver a sustainable business 
model that enables the U.S. 
nuclear industry to remain cost 
competitive.
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Objectives



A methodology for developing a roadmap for the digital transformation of plants, and for demonstrating business cases for work-reduction 
opportunities to foster plant modernization and sustainability

Integration of people, organizations, work processes, and information technology to make smarter decisions by: 
• Identifying strategic opportunities to develop as part of every incremental modernization effort
• Developing a methodology that tailors a roadmap for implementing work-reduction opportunities that are plant or utility specific.
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The Technical, Economic, Risk, and Adoption 
Assessment (TERA) Framework

Work-Reduction Opportunities
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Advanced technologies and tools for data collection, management, and analysis to automate operations, maintenance, and support 
activities. These advanced technologies will reduce reliance on manual human activities and improve plant processes.

Online Condition Monitoring

Automated Rounds and Monitoring

Data Architecture and Analytics

Work Management Automation

Inspections
Performance Improvement
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Digital I&C Infrastructure 
Guidance on digital instrumentation and control (I&C) infrastructure upgrades to modernize nuclear power plants, along with 
demonstrations of their technological and economic benefits.

Digital Infrastructure ModernizationObsolescence Analysis



Technology Adoption Barriers

Benefits

Improved 
Reliability

Improved 
Explainability

Improved 
Trustworthiness

Improved 
Stakeholder 
Confidence

Improved Trust Greater 
Adoption

A methodology to evaluate business-case, technical, organizational, and human-factors aspects to overcome barriers to deploying and 
scaling automation technologies. This research will lead to a broader and more successful adoption of automation technologies.

Adoption of AIHuman-Centric Operations Optimization



Collaborations with Stakeholders



Sustaining National Nuclear Assets

lwrs.inl.gov
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