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Microreactor R&D at a Glance GE@““@[’“&“O”
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= Innovative, Affordable and Rapid Parther R'Advocate

= DoD and Civilian Microgrids Lead & Deliver National

Sres 3 Drivers
“* Nuclear Facilities and Technologies Tech Transfer ’

=  Fuels (HALEU)
= High Temperature Moderators
= Nuclear Data

+» Prototypes
= Advanced Manufacturing
= Sensors and Structures
= Sub-scale simulation test objects

mmMRTG/ASRG Topic of our discussions today SFR (Pb-Bi) LWR, MSR, HTGR  LWR Focus YMP Focus
Heat Source MicroReactors (End-to-End) SMRs and Gen-IV ART Gen-3+ SFWD/EM
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DOE Microreactor
Program is undertaking
some of the most

=h &, important and
challenging research
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Transportable Self-regulating

Factory fabricated

Factory fabricated Transportable Self-regulating

The majority of components of a Smaller unit designs can enable Simple and responsive design a nd d evelop ment
microreactor are anticipated be microreactors to be very concepts can enable remote and

fully assembled in a factory and transportable. This can make it semi-autonomous microreactor effo rts to accelerate
shipped out to its location. This easier for vendors to ship the operations that may significantly :

can eliminate difficulties entire reactor by truck, shipping reduce the number of specialized microreactor
associated with large-scale vessel, airplane, or railcar. operators required on-site. In :
construction, reduce capital costs, addition, microreactors plan to use de ployme nts by mid-
and help get the reactor up and utilize passive safety systems that 2020
running quickly. can prevent the potential for S

overheating or reactor meltdown.
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Key Technology Enablers . )
Factory Built = Easy to operate = Easy to license GE@ International

Designs may vary, but challenges are similar.....
So, R&D focus is concept and technology neutral
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Demonstrating safety, stability
and ease of operability

Understanding manufacturability and
licenseability

Typical Microreactor Design GENDY

= Reactor designs include following options:
+ HALEU Metallic, Ceramic or TRISO Fuels

+ Fast, intermediate or thermal neutron spectrum enabled by a
mixture of high temperature hydrides, beryllium and graphite

« Alarge reflector that also performs as a thermal sink and
houses control drums

* Heat pipe-, gas-, molten salt- cooled
» Brayton power conversion (with or without intermediate HX)
= Structural material options include
* Metals
* High temperature creep-resistant steel
* Molybdenum
« Ceramics
+ Graphite
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DOE Microreactor Program
R&D Focus
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System Integration &

Technology Maturation Demonstration Support [ Nuclear Applications
Analyses

+ Heat Pipes Capabilities Demonstrations

* High Temperature + Single Primary Heat + Hydrogen co- generation
Moderators Extraction & Removal « District heating

» Heat Exchanpers Emulator (SPHERE) « Desalination

* Instrumentation & Sensors * Microreactor AGile Non- « Autonomous Operation

nuclear Experimental Test- i thoart
bed (MAGNET) Remote Monitoring

+ Market Research
* MR Regulatory

Requirements
* Integrated M&S
+ Technoeconomic Analyses
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SPHERE: Single Primary Heat
Extraction & Removal Emulator

37 heat pipe, 54 heater test article will IR termations! MAGNET: Microreactor Agile
oroduce thermal output (up to ~75 kwt) CENRJW S nens .
‘ Non-nuclear Experimental Test-bed

= One meter long section of core block exists in the
bottom half of the article and one meter of heat
exchanger in the top.

= Heat pipes span both sections to provide heat
removal.

= Both additively manufactured (AM) and
machined 37 heat pipe test article pieces have
been fabricated. 4

Heat Pipes
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Microreactor AGile Non-nuclear
vt EXpeErimental Test-bed (MAGNET) GE@

= 250 kW electrically heated Microreactor Test Bed in
the System Integration Laboratory at the Energy
Core Bl System Laboratory (ESL)

— Initial test article will be a 75 kW heat pipe reactor
demonstration unit with 37 advanced technology
high-temperature (~650°C) sodium-charged heat
pipes

= Multi-lab effort

~INL: Test platform and microreactor advanced heat
exchanger

—LANL: 75kW heat pipe reactor test article

—ORNL: Instrumentation and sensor
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