GENIV £ipse

Expertise | Collaboration | Excellence

S MBI A0 D S At R P AR R E 08D
FrUR

———————————————————————————————————————————————————————————————————————————————————————————————————————————————

SRR, B M OB EEERRT B0, %Lﬁ&é‘—ﬂﬁﬁ'

BOHLGLY  BREERERVESREHEORSTHELEHATICHE
 ARIFTERLEHETIVENHYET, - RERBEFFEOFRE OB |
E(, SOESHMEDRLISHAT, BFREDORAND, RERVEM |
 FTOBMEHBLROONTOET, SEIT. LEMBERTARERFEFIF |

 DSATH A EZ A EEBBRNB AN OEZETT, 2EMICIE. DX |

 HRBEEEICEASNTWSRFHMNS, B4R R FIFES R T L (SFR, GFR, |
| LFR. FSMRZF) [CHBRNERDNOBKMEFHICOVTRTHIZWERWFET . F
AHRURTLRKICARLGAEEMEDRRNT IO—F . BEORFIFRE |
1 zxf_???n FORH. FAMEEICLOBRBERDHAZRADEZHE |
| L |

nﬁl,~%%n1|

Dr. Isabella J. van Rooyen (I ZE+ S ERIFELT S
RUBREFELTEZMHBLTEY., XEIRIILX—E EF
AR —ERBEMINEET)IZH (TR EREH TR
SLDEREMTALIZI—4HED D, £-RBEIETAF |
EM AT N DELZLERERFZYTITHY ., TEREE
(PN ELT, EXRDEI/N—r— AEEEDOMHE
EE HEMETEOHRESR. EI_Lﬂ%*IJHEJTJ’ﬁ Z(NSUF) . EFHIFEKRET

0495, (NEUP)HEDFREMNEEIZKD. SHRLEEFHFBADIE=ODOMET

Oz EEELTE, INOOMETOT T IMTIE., TRISOEI#E B KL F.
HEeRmpaETOEX, BBV /NI HEES. SIC-ODSERIERF/EE

MBEBEE. O RERMEEAD=X L, {THDEEDER M. EMEE
HEGEIZRYMBEATINS,



https://gif.jaea.go.jp/webinar/index.html#webinar053
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Factory and Field Fabrication Techniques

High Speed & High Prodectivity Welding Dissimnilar Msterials jolning
Welding technologles for large weldments and fabrication Robotics and advanced automastion

Modular Manufacturing

Fabricated forgings
Factory fabeication of piping systerm

Advances in Manufacturing Processes

Additive Manufacturing of metals Metamorphic Manufacturing
Surface engineering Advanced sensocs

Improved Concrete ction, Acce e, and Construction Methods

Advances and Innovation in high stremgth concrete and rebar Improved methods to facilitate the
NDE and field inspection for first thme quality assurance snd repalr  curing of concrete
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Advanced Manudacturing Methods Qualification spprosches Big data
Verification and validation technologies Digital Thread and Digital Twin
Advanced Manufacturing Codes and Standards

d Int od Fuel om s
Advanced thermal processing approaches Integrated manufacturing methods

NEAMS
/ NE -5 & Other DOE NE Programs NNSA & NASA DoD Programs

Advanced Reactors, Nuclear Battery & Space Reactors
Existing Fleet SMRs, & ARPs Mlcro Reactors o
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programs across DOE, DoD, NASA, and Industry Stakeholders

Defense
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Factory and Modular Advances in Advances in New Adv. Man. Tech, Advanced
NE-4 Field Manufacturing Manufacturing Concrete for Qualificationand ~ 'ntegrated
= Fabrication Processes Certification to Fuel System
-VTR Techniques Accelerate Licensing ~ Concepts
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Manufacturing Process Digital-Twin Conceptual Architecture

Major challenge in undertaking a digital twin

Example: —
e ® Determining optimal level of detail in creating
CREATE  COMMUNICATE | [ AGGREGATE | AnAzE a digital twin model
ion DIGITAL TWIN

Only a portion of the product life cycle:
anufacturing process
* Properties

¢ Performance
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Infill concrete <

Headed steel studs

Steel faceplate

Tie rods

Epackachi ef al. (2015)

Steel-plate Composite (SC) ' Precast Concrete

hittp:iwww.windfarmbop,com

Wikipedia
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The Transformational Challenge Reactor Program is applying additive
manufacturing (AM) and artificial intelligence (Al) to deliver a new approach

Using Al to navigate Leveraging AM Exploiting AM Using Al to assess
an unconstrained to arrive at high- to incorporate critical component
designspace and performance integrated and quality throughin
realize superior materialsin complex distributed sensing situ manufacturing
performance geometries in critical locations signatures

Integrated Sensing and
Control

Digital Platform

Al-informed Design Advanced Materials

AN ERINRERIRDTI=HIZ:
FERERTDEACHT->TIEIZLDEELNHD, CORRDI=DOIZ
. TS BRET CTRHWA-HDRERMTEMBHZDWNTIAUEHE
£, X BT EELERNEHDORELITOICENEEFNS,

High Impact Materials & Manufacturing Technology Challenges
. Desngn approaches for manufacturing

More qualified materials are needed by reactor developers to allow for design flexibility and to meet performance targets.
Optimized process modelingand Al

Interface design

Residual stresses relationships to design features

Topology optimization

. Develop and qualify high strength, corrosion and radiation resistant materials for molten salt reactors
* Accelerate qualification (new paradigm?)

Verification of quality & validation of modeling tools: specific manufacturing process modeling

“New” material discovery (or is it adoption of lessons learned from other disciplines)

High-throughput testing and characterization

Verification of quality & validation of modeling tools: specific manufacturing process modeling

Acceptance protocols for high temperature reactor components fabricated by advanced manufacturing methods
Integrated shared databases

. Com pact Heat Exchangers
« Large component fabrication and welding, Size limitations (Scalability — size, volume)

* Sensors:

Radiation tolerant sensors

Wireless sensors

Embedded

Miniaturization

Multi-properties

Real time

Integrated manufacturing processes

Thermal barrier coatings: Interface designs to prevent scaling, functional materials, isolation





