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Executive Summary

The nuclear and utilities sectors stand at a pivotal moment. The emergence of Small Modular Reactors

(SMRs), ongoing licensing renewals and new reactor construction demand innovative approaches to

operational efficiency and regulatory compliance. Generative AI and AI agents offer transformative

capabilities to address these challenges. By reimagining business processes through these advanced

tools, organizations can unlock unprecedented potential while maintaining the highest standards of

safety, security, and governance.

Harnessing these tools offers more than incremental improvements—it enables organizations to

reimagine operations at their core. The time has come to leverage generative AI as a catalyst for

sustainable innovation and industry leadership.

Generative AI refers to artificial intelligence systems capable of generating new content, such as text,

images, or other data, based on patterns learned from existing information. These systems use Large

Language Models (LLMs)—advanced algorithms trained on massive datasets—to provide contextually

accurate and relevant outputs. AI agents, on the other hand, are software systems that perform tasks

autonomously or semi-autonomously by leveraging generative AI. They can analyze data, make

decisions, and provide insights, acting as digital assistants tailored to specific organizational needs.

These technologies provide the foundation for smarter, more adaptive operations across the nuclear

and utilities sectors. As we explore their applications, the focus must shift to how they address specific

industry challenges and drive measurable value. This begins by starting small with impactful, low-risk

use cases.

Understanding Generative AI and AI Agents
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+85%
Turnover
A business proposal is aimed at

attracting potential clients with

what a company sells. It's a

document in either digital or

printed form that explains

product or service features,

taking into consideration the

lead's needs and wants. In other

words, business proposals show

how a company can help solve a

customer's specific problem.

Starting Small with High-Value, Low-
Risk Use Cases
A practical strategy for integrating generative AI into nuclear

operations is to start small, focusing on high-value, low-risk

use cases. This approach allows organizations to achieve

measurable outcomes while building confidence in AI

capabilities.

For example, AI agents can:

Streamline licensing Renewals: Analyze and organize

regulatory documentation, significantly reducing time

spent on manual reviews.

Simplify Compliance Reporting: Draft initial reports by

extracting and structuring data from extensive records,

saving countless hours of effort.

Identifying business processes that can be automated and

made intelligent using generative AI is essential for

maximizing impact. By automating repetitive tasks and

applying AI agents to these enhanced workflows,

organizations can optimize operations, improve efficiency,

and ensure measurable value is delivered.

Establishing a methodology for applying AI agents to newly

automated processes ensures targeted and impactful

adoption. This systematic approach provides a clear

framework for scaling AI solutions and aligning operational

improvements with organizational goals. 

These initial applications serve as proof points,

demonstrating tangible benefits while establishing a scalable

foundation for broader AI adoption. By starting with

manageable projects, utilities, and nuclear organizations can

gain momentum and confidence in leveraging AI to transform

operations.
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Measuring Value and Defining Success Metrics

To ensure that AI implementations deliver meaningful outcomes, organizations must establish clear

success metrics. Key indicators include time saved on manual processes, reductions in errors, and

improvements in workforce satisfaction. For instance, tracking the time reduction in generating regulatory

reports or monitoring decreases in operational errors can validate AI’s impact.

Time Savings: Quantify reductions in hours spent on manual tasks, such as report generation or

data sorting.

Error Reduction: Monitor decreases in regulatory or operational errors.

Employee Adoption Rates: Gauge how quickly and effectively employees integrate AI tools into their

workflows.

Operational Performance: Assess gains in output, safety metrics, or cost efficiency.

These metrics provide the framework for continuous improvement and align AI initiatives with broader

organizational goals. With these benchmarks in place, organizations are better positioned to expand their

efforts through collaborative, co-designed solutions.

Generative AI reaches its full potential when stakeholders collaborate to create tailored solutions. By

partnering with utilities, engineering firms, and industry leaders, organizations can address complex

challenges with precision. Co-designed solutions ensure that AI applications are not only effective but also

secure and compliant with regulatory standards.

Joint Development of AI-Driven Compliance Tools: Collaborative efforts can streamline complex

regulatory processes, reducing duplication and improving accuracy.

Custom Training Models: Partnering to create industry-specific datasets ensures AI systems provide

relevant and reliable insights.

Shared Governance Frameworks: Establishing joint protocols for data security and AIvtransparency

builds trust and ensures compliance.

Collaboration fosters innovation, builds trust, and accelerates adoption across the sector. By working

together, organizations can craft customized tools that meet industry-specific needs and set the stage for

robust governance and security measures.
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Deploying generative AI in the nuclear sector demands a steadfast commitment to security and

governance. Enterprise-only data access, detailed audit trails, and explainable AI (XAI) are

essential for maintaining transparency and accountability. These safeguards are particularly

crucial in high-stakes environments where compliance and trust are non-negotiable.

Enterprise-Only Data Access: Deploying AI models on secure, internal platforms accessible

only to authorized personnel.

Audit Trails: Implementing detailed records of AI-driven decisions to maintain accountability.

Explainable AI (XAI): Leveraging tools that detail how AI reached specific conclusions,

including datasets and algorithms used.

By embedding security and governance into AI applications, organizations can confidently

leverage advanced tools without compromising integrity. This solid foundation enables forward-

thinking approaches to process re-engineering, unlocking even greater potential.

Forward-Thinking Approaches to Process Re-Engineering

Traditional process engineering methods must evolve to accommodate the dynamic capabilities

of generative AI. These tools enable real-time workflow adaptation, proactive decision-making,

and enhanced collaboration across departments. For example, AI agents can dynamically adjust

operations based on real-time data, ensuring optimal performance.

Dynamic Adaptation: AI agents can adjust workflows in real time based on changing

conditions or new information.

Proactive Decision-Making: Tools can identify and address inefficiencies before they

escalate.

Integrated Collaboration: AI can act as a bridge between departments, facilitating smoother

communication and coordination.

This re-engineering of processes transforms how organizations operate, paving the way for a

more agile and innovative industry. Empowering the workforce to leverage these tools effectively

is the next critical step in this transformation.

Security and Governance in AI Applications
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Change management plays a crucial role in ensuring employees feel empowered rather than
displaced by AI. By shifting focus from repetitive tasks to strategic initiatives, generative AI
enhances job satisfaction and fosters innovation. 

Employees in nuclear organizations can leverage AI tools to:

Analyze Complex Data: Quickly interpret trends and anomalies.
Improve Safety Protocols: Generate real-time safety recommendations.
Streamline Communication: Use AI to draft, review, and distribute key documentation
efficiently.

When the workforce embraces AI as a tool for empowerment, the entire organization benefits.
This cultural shift supports the nuclear sector’s journey toward a future defined by efficiency,
safety, and innovation.

Empowering the Workforce with AI

Embracing the Future

The nuclear sector cannot afford to lag in adopting transformative technologies. By integrating
generative AI and AI agents into their operations, organizations can achieve groundbreaking
advancements in efficiency, safety, and innovation. Now is the time to act—begin with targeted
use cases, build secure governance frameworks, and collaborate with partners to drive industry-
wide progress. Lead the nuclear  renaissance by leveraging AI as a catalyst for the future.
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Alex-Paul Manders is a distinguished cross-functional

leader with 25 years of expertise spanning product

design, engineering, delivery, and strategic collaboration

with executive teams. Based in Austin, Texas, he is

recognized as a thought leader in generative AI and
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deep experience to help nuclear sector clients harness
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