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- Lower mass density
Easier fabrication
Better structural material

Higher conductivity at high temperatures
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More neutron moderation

Higher macroscopic scattering
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Higher temperature potential

Higher conductivity at low temperatures
Better shielding effect

Less neutron moderation
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M. Cinbiz et al.,, "Considerations for Hydride Moderator Readiness in Microreactors, Nuclear Technology, Vol. 209, No. 3, pp. 1-10, 2022.
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Radial Relctor (Demonstration Using Flattop Fissions) (Kilopower Reactor Using Stirling
— Technology)
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KRUSTY Full-Run Fuel Temperatures and Fission Power

) 4 e " . ’ 0 1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 190
y - . 3 Time (hours)
Event Scenario Performance Metric | KRUSTY Experiment m

Startup < 3 hours to 800 C 1.5 hours to 800 C Exceeds
S.S Performance 4 kWt at 800 C > 4 kWt at 800 C Exceeds
Total Loss of Coolant < 50 C transient < 15 C transient Exceeds
Maximum Coolant < 50 C transient < 10 C transient Exceeds
Convertor Efficiency > 25 % > 30 % Exceeds
Convertor Operation  Start, Stop, Hold, Restart Meets

Turn-Down Ratio > 2:1 (half power) > 16:1 Exceeds

P. McClure, D. Poston (2021)
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Power: 40 kWe scalable to higher power

Mobility: Capable of being transported
Mass: less than 6,000 kg
Life: 10 years

40 kWe, Transportable System

Pallet User I/F

-
Stowed configuration for transport

Rover and Lander not in Project Scope
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INDEPENDENT POWER

Toshiba, Movelux
U,Si,

|AEA (2022)
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&S MWew o|ELIO| HXl= JHE

Cask LANL2| MegaPower

Weighs about 35-45 tons loaded

Holds 3 tons of fuel in 5 tons of
steel monolith

About 12 ft. long; 6 ft. diameter
Metallic grill about 10-12 ft. diameter

Potassium Heat Pipes
(steel) Al,0, - Reflector

Primary Heat Decay )
Exchanger ~ Heat Monolith Core

Exchanger

Openings for shield
cooling flow (also for
air flow through core in

Impact
case of emergency

Personnel barrier
Prevents radiation workers
from high dose. Could be stuffed
with locally fabricated shielding Cradle
(ALARA) Attaches cask to skid
skid with rollers/tires

Cask wall

Steel shell

filled with soft

. wood, ridged foam,
Stainless steel outer wall, 1/4 in. honeycombed material

Lead gamma shield, 4 in.
Air gap for shield cooling, 1-2 in.
BA4C neutron shield, 6 in.
Stainless steel containment vessel, 1-2 in.

y

Source: Los Alamos National Laboratory

McClure (2013)
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VonMises Stress (MPa)

S

Microreactor Simulation

Temperature (K) Fast Neutron Flux (m”*-2 sA-1)
4825 635 7875 940 Se+12 ).5e+16 le+17

R. C. Martineau, "DireWolf: MOOSE-based Multiphyiscs Simulator for Megawatt Scale Micro Reactor,” GAIN-EPRI-NEI-US NIC Micro-Reactor Workshop, April
3-4, 2019.




shol St .
' 19 Westinghouseiit2] eVINCI
eVINCI| ZAHYXIZ 7|=('16~), KA1 T8 |Xj2 2 43

NTR

Photos courtesy of
252k Los Alamos
National Laboratory

Technology * Conceptual design * NTR design for *

*  NTR assembly * eVinci design

Development complete procurement component and operation complete
and v Electial - Integrated fabrication * Analysis code +  Receive regulatory
Manufacturing demonstration unit manufacturing *  Criticality, validation licensing approvals
operational demonstrations transient and * Initiate eVinci +  Commercial unit
« Inifistediicenising and prototyping irradiation manufacturing delivery and
engagement with * Separate effect testing «  Power operation
US and Canadian and component *  eVinci design for conversion
regulators testing manufacturing system testing

2021-2022 2023 2024 2025-2026 2027+

US NRC pre-licensing engagement Prepare & submit

NRC review & approve design certification

Licensing (Technical papers & Topical report submittals) design license to NRC
Canadian Nuclear Safety Commission (CNSC) vendor design review
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Power (kW)
H
Terpemture (°C)

B% PRAGMA i OpenvVFoam cx ANLHTP

Temperature Stress <Primary system>
(1~ SNUnTP Heat pipe (1

o E 1. Multiphysics Analysis System for Heat Pipe
Cooled Micro Reactors Employing PRAGMA-
OpenFOAM-ANLHTP, Nuclear Science and
Engineering, 2023

2. Multiphysics analysis of heat pipe cooled
microreactor core with adjusted heat sink
temperature for thermal stress reduction using
OpenFOAM coupled with neutronics and heat
pipe code, Frontiers in Energy Research, 2023

Source: POSTECH

Reactor
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