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INL’s beginning as National Reactor Testing Station

* Established in 1949 on 890 square miles of remote federal land
* Argonne’s EBR-I was the first reactor for the nation’s new test bed

* Materials Test Reactor followed soon after to provide irradiation testing of fuels and
materials for other reactors in planning stages

S g ¥~ ° Additional reactor concepts explored transient and other
safety testing to help validate safety codes

*  Thermal hydraulic systems testing
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NRIC Enables Nuclear
Reactor Demonstrations

* Authorized by the Nuclear Energy
Innovation Capabilities Act (NEICA)

* Establish trust and predictable collaboration across multi-year
projects

* Understand the details of industry designs and development
challenges

* Create infrastructure and capabilities needed by multiple reactor
designers

* Solve specific problems in the context of reactor demonstration

* Not general topic area research
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* FOA has three separate award pathways:
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DE-FOA-0002271
“Advanced Reactor
Demonstration “

* Demos Advanced Reactor Demonstrations
* Initial funding of $160M for 2 awards
* $400M - $4B total per project across 7 years

* TerraPower Natrium and X-energy Xe-100 Selected
for Award

* Risk Reduction Risk Reduction for Future
Demonstrations

* Initial funding of $30M for 2-5 awards

* $40M - $400M total per project across 5 years
* ARC-20 Advanced Reactor Concepts — 2020

* Initial funding of $20M for 2 awards

* $10M - $40M total per project across 5 years

NRIC coordination with INL on responses
for 18 potential projects with industry

DOD SCO RFS:
Pele Program Phase |
“Mobile Nuclear Reactor”

BWXT, WEC, and X-energy Selected for Award
1-5 MWe for >3 Years Before Refuel

Utilize TRISO Fuel Form

CONEX Box Mounted Reactor System

<40 Tons Total Weight

Transportable by single C-17

Minimal Staff needed to Operate and
Maintain System

NNSA Providing HALEU

NRIC-DOME (potential) Site for Initial
Demonstration in 2024



%~ NRIC Demonstration Reactor Test Bed
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NRIC-DOME

Demonstration and Operation

Modifications to the EBR-Il Dome

Expand equipment hatch to 13’ x 15.5°

10MW Dowtherm Q closed loop reactor cooling
system

2MW chilled water/glycol air cooling system

33 New Containment Penetrations

(4) 24" @ Pen- Demonstrator, (2) 20” @ Pen- Ventilation,
@ Pen- Heat Removal, (15) 12” @ Pen- Electrical, (2) 10”
Cooling, (8) 1-4” @ Pen- Mechanical

New 2,000 kVA substation

Microreactor demonstrations that utilize Safeguards
Category IV fuels

24"
Pen-
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Pre-Conceptual Design Summary Report:

* https://www.osti.gov/biblio/1690269-nric-ebr-ii-test-
bed-pre-conceptual-design-report

of Microreactor Experiments




NRIC-LOTUS
Laboratory for Operation and Testing in the U.S.

*  Modifications to the ZPPR Cell

*  Demolition of existing roof structure

* New 30’ x 30’ equipment hatch

*  Roof mounted pump house and heat rejection systems

*  500kW Dowtherm Q closed loop reactor cooling system

*  492kW (140 Tons) chilled water/glycol air cooling
system

* Experimental or Pilot reactor demonstrations that utilize
Safeguards Category | fuels

*  Pre-Conceptual Design Summary Report:

*  https://www.osti.gov/biblio /1691465-zppr-test-bed-ztb-
pre-conceptual-design-report




NRIC-MSTEC
Molten Salt Thermophysical Examination Capability

Post-irradiation Examination of Molten Salt Reactor Fuels

Modular Hot Cell with Instruments to Measure
Thermophysical Properties

Versatile Workspace for Users (academiaq, industry, etc.)

Addresses Major Experimental Gaps for Molten Salt
Reactors

Includes DSC, STA, TMA, Rheometer, Thermal Hotwire,
Pycnometer, Densitometer, Electrochemistry, Salt Synthesis

Leverages Existing INL Irradiation Capabilities

Establishes First U.S. Capability for Characterizing
Irradiated Molten Salts

MSTEC Facility installation (top) and north view of the
containment structure
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NRIC & NEAMS - VTB
Virtual Test Bed

Reference plant infrastructure using
NEAMS capabilities through targeted
modeling and simulation applications

Enables reactor demonstrations by
verifying compatibility of proposed
industry designs in context of test beds
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NRIC D&D Capability-
Pre-Conceptual Design

Vision —

Enable timely and cost-effective execution of post-
reactor operations for experimental reactor projects that

make use of the NRIC Test Beds at INL.
Need —

A decommissioning and deactivation capability to
support successful deployment of experimental advanced
reactors at NRIC test beds is needed to continue use of
the test beds and to protect human health and the
environment at the end of those projects.
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1 Project Management

1.1 Project Direction and Control

P Mission Analysis Phase

2.1 Define the Problem Space

2.2 Characterize the Solution Space

2.3 Evalvate Alterative Solution Classes
. NRIC Originating Requirements

Prepare for Mission Analysis Review
M4RC-21IN0203044 Mission Analysis Review Summary!
Documentation Submitted in PICS-NE

Stakeholder Needs and Requirements Definition F

PN

3.1 Define Stakeholder Needs

3.2 Develop ConOps and Lifecycle Concepts

3.3 Transform Stakeholder Needs info Requirements
o Analyze Stakeholder Requirements

Prepare for Stakeholder Needs and Requirements Revie
M3RC-21IN0203045 Stakeholder Needs and
Requirements Review Summary Documentation

System Requirements Definition Phase

Define System Requirements

Analyze System Requirements

Prepare for System Requirements Review
M4RC-21IN0203046 System Requirements Review
Summary Documentation Submitted in PICS-NE

Architecture Definition Phase

Sl Prepare for Architecture Definition
5.2 Develop Architecture Viewpoints
5.3 Develop Models and Views of Candidate Architectures




Thank You

Additional information can be
found on the NRIC Website:

https: / /inl.gov/nric/

nric@inl.gov Questions?
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