DOE-NE WORKSHOP ON ADVANCED REACTORS AND NEED FOR ADVANCED CONTROL SYSTEMS
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“The view: flect the views of the U.S. Nuclear Regulatory Commission.
This material is declared a wor e United States. Approved for public release; distribution is unlimited.”




D REACTORS

Molten Salt
Reactors

High-
Temperature
Gas-Cooled
Reactors

Liquid Metal
Cooled Fast
Reactors

15+ Entities actively engaged in pre-a pplication activities

79 Topical reports and white paper completed for 7 vendors

42 Topical reports and white papers under evaluation from 8 vendors
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ENRICHMENT FUEL FABRICATION REACTOR SPENT FUEL STORAGE

UF6 TRANSPORTATION FRESH FUEL IRRADIATED FUEL
TRANSPORTATION TRANSPORTATION

Current Licensing Activities

8 Opportunities

. Public Involvement

| - High-Assay Low-Enriched Uranium (HALEU)
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Oversight
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“~ VANCED.SENSORS AND AENTATION
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¥ Challenges Tnﬂrgnnﬂ and CT Integratlon of-and CT vm DT

Meeting the requirements for environmental Supporting real-time integration of advanced sensors i

qualification, performance, reliability, and and instrumentation and communication technology

maintainability with a digital twin for state concurrence

Ability of communication technology to evolve as Ensuring adaptability of a digital twin to accommodate

scalable, agile, and modular different technological advancements in advanced

Enabling the implementation of multimodal sensors sen;ors; and instrumentation and communication
technology

Supporting edge computing and smart sensors
Developing a digital twin for performance and reliability

Cyber Security of advanced sensors
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OPPORTUNITIES FOR ADVANCED MODELING

i
e

LSTM Hidden Layer

(

Methodology '




DIGITAL TWINS TO INTEGRATED CYBER-PHYSICAL SYSTEMS

EMBEDDED SYSTEMS
MULTI SENSORS FUSION
SENSORS — ACTUATORS INTEGRATION

SMART COMPONENTS
EDGE COMPUTING
LAYERED DATA SPACES
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https://ww\



https://www.nrc.gov/reactors/power/digital-twins.html
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