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The LWRS Program Plant Modernization pathway is working to significantly 
reduce risk of I&C modernization.

I&C Architecture
•Control System Hardware
•IT Hardware Integration
•Control Room Integration

Data Architecture
•Common Data Model
•Online Monitoring
•Advanced Analytics 

Adv. Applications
•Program & Process Integration 
•Information System Integration 
•Plant Worker Optimization

Cyber Security

Key Areas of R&D

• The LWRS Program provides guidance for full-scale implementation and communicates the results 
to other nuclear power stakeholders.

End state 
requirements 
studies

Evaluation of new 
technologies that 
enable 
modernization

Studies to enable 
the transition from 
current to future

Cost benefit studies Technical bases 
studies

Implementation 
recommendations 
& lessons learned

R&D Approach to Support Plant Modernization

Systems Approach



The LWRS program aims to enable plants to impact the revenue/ cost gap by 
introducing technologies and operational efficiencies that transform the 
organization. 

The LWRS Program Plant Modernization 
pathway recognizes that both a top-down 
and bottom-up approach is needed for 
successful transformation in the industry. 

To this end, the Nuclear Innovation 
Workshop served as an important effort to 
initiate the development of an effective and 
impactful platform for sharing ideas and 
lessons learned in innovation space 
across the nuclear industry. 

People Processes

Technology



The objectives of the workshop were supported through facilitated 
discussions and industry presentations within the context of a four-phased 
approach to nuclear innovation.

o The objectives of this workshop were to: 
• [1] promote an innovation ecosystem 

that reduces cost and risk through early 
evaluations, 

• [2] provide hands-on activities that 
demonstrate the value of using the 
advanced tools, methods, and capabilities 
offered by LWRS Program, 

• [3] provide a platform to enable broad 
innovation in the nuclear industry, 

• [4] enable industry leaders the opportunity 
for networking and sharing of their 
experiences, and 

• [5] take inspiration from other industries
(e.g., offshore oil) to push the envelope for 
transformation in the nuclear industry. 



What is Nuclear Innovation?



Innovation: What & Why

What is 
Innovation?

Why Innovate?

Innovation is crucial to enable our 
business to adapt to the changing 
landscape

Innovation - the introduction of 
something new 

Business landscape is always 
evolving
- New Competition – Lower Costs

- Changing Demand

- Social Changes

- Changing Technologies



What is unique about nuclear innovation?

Strong Safety 
Culture

Highly 
Regulated 
Industry

Risk and 
Change 
Adverse 
Culture

Innovation must be evaluated to 
confirm compliance

Innovation must always ensure 
that change is evaluated to not 
adversely effect safety

Innovation must be introduced 
in a way that will overcome 
the strong tendency of nuclear 
organization to avoid any risk 
or proposed change

Critical 
need to 
change

Strong 
organizational 
resistance to 

change

Innovation leaders face two competing forces:The nuclear industry has three notable characteristics that 
influence innovation:



Business needs should drive nuclear innovation.

Areas of 
Innovation

Processes

ProgramsProducts

Innovation should focus improving 
processes and programs.

And leverage use of reliable off-the-shelf 
products to reduce overall risk.

Process innovation is the combination 
of facilities, skills, and technologies 
used to produce, deliver, and support 
a product or provide a service.

Program innovation 
implies changes in the 
way a product or 
process is brought to 
market. 

What typical innovation 
is thought of.

https://differential.com/insights/the3typesofinnovation/



To support nuclear innovation, three key initiatives were identified from the 
workshop and are being actively pursued.

Develop an Innovation Portal 
to support industry through providing a unified resource for the current 
technologies available, demonstrating how they interrelate for business-driven 
innovation that addresses a specific functional area.

Establish an innovation group  
to routinely convene and discuss lessons learned and any innovation progress 
for the industry. 

Facilitate open discussions with industry 
to share lessons learned in nuclear innovation through recurrent meetings with 
utilities, vendors, and research organizations. 

1

2

3



The Innovation Portal will support business-driven innovation through a top-
down and bottom-up approach.

Operational

Supporting

Foundational

The LWRS Program is developing key features and functions to support vendors, utilities, and research 
organizations alike with innovation in the U.S. nuclear industry.



The innovation portal will provide information that enables the identification 
and selection of enabling technology and capabilities that synergistically support 
key functional areas.

The user can enter the 
portal at a given level 
of the innovation map 
(Functional Area, 
Advanced Capability, or 
Enabling Technology.

The user is able to 
understand how 
technology maps to 
advanced capabilities 
and applied functional 
areas. 

Upon selecting a given 
link, the user will be 
taken to a detailed 
page.

(Example) Business Need: Reduce O&M Costs 
for Operations

FOR ILLUSTRATIVE PURPOSES ONLY



Detailed information is provided to support the identification, selection, and
implementation of advanced capabilities and technologies.

• Detailed pages provide a summary of benefits, related functional areas and technologies (inter-linking 
between the innovation map levels), guidance documents, standards, and related LWRS reports that support 
identification, selection, and implementation.

• A point of contact information is listed for further information.
• Ability to enter and view lessons learned will be added.



There will be access to tools that allow utilities to perform ‘what-if’ 
evaluations of using enabling technologies, advanced capabilities, and 
processes for specific utilities.

The tool will support cost-benefit analyses 
and work function analyses for strategic 
integration of technologies to support 
capabilities and key work functions.

We are looking at allowing users to enter in 
their unique information (locally) to perform the 
evaluations.



LWRS Program is looking for input from industry, including utilities, vendors, 
and universities to make the portal most meaningful for you.

If you or anyone at your organization would benefit from this opportunity, please contact Craig Primer or 
Casey Kovesdi.

Craig.Primer@inl.gov (Plant Modernization Pathway Lead)
Casey.Kovesdi@inl.gov (Human Factors Scientist)

Understand

DesignEvaluate

We would like your feedback on 
information that you think is 
important for the portal.

We also would like to share our 
findings from the Nuclear 
Innovation Workshop with you 
through conference calls or on-site 
meetings.

mailto:Craig.Primer@inl.gov
mailto:Casey.Kovesdi@inl.gov


Questions?


