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HTGR

€ TRISO (Fuel), Graphite (Moderator), Helium (Coolant)



HTGR Advantages

@ Inherent Safety € \Wide Application



HTGR Projects for NEA

GFP



HTGR R&D History

5th Nuclear R&D Plan '17-'21 6th Nuclear R&D Plan '22-'26

VHTR key Technologies

GEMINI+

Advanced Reactor Key Technologies (VHTS)

Design and Analysis Code Improvement Materials and TRISO

Hydrogen Production (HTSE)

GIF VHTR System

GEMINI 4.0



Key R&D Products




KAERI R&D Status for HTGR

VHTR Performance Evaluation Technology

© High-precision core and safety analysis codes

© FP source/transportation analysis code

VHTR Materials Performance Verification

© Graphite oxidation test and DB with simulating VHTR accident condition

© A617 long-term life prediction for IHX

Coupled Technology between VHTR and HTSE

© SOEC module fabrication (6kWe)

© Coupled analysis with VHTS and HTSE / High-precision tritium transportation analysis




Integral Test for Coupling HTSE & HELP
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KAERI’s Collaborations for HTGR

Gen IV (VHTR, OECD-NEA)

e Korea, US, China, Japan, EU, France, Canada, UK, Switzerland, Australia
e Material(‘08~), Fuel(‘08~), H2 Production(‘10~), CMVB('22")

Source: USNC

VHTR MOU

e KAERI, HEC, USNC(US)
e Development and Construction of MMR, HTGR, VHTR
e MMR Chalk River Project (Canada SMR Demonstration)

Nuclear HTSE MOU

e KAERI, RIST, POSCO, POSTECH, Uljin-gun, Gyeongsangbuk-do, Hyundai
Engineering
e Development, Demonstration and Commercialization of Nuclear Hydrogen
e Collaboration Study between KAERI and POSCO Holdings
(SOEC Module Performance Test using Helium Loop)

Alliance for Nuclear Heat Utilization

* 1 Institute, 1 Local Government, 6 Plant Engineering Companies, 5 End-user
Companies

* New Business for Non-electric application of SMR heat




Advanced HTGR Development (Draft)

KAERI

Universities | Plant E&C Industries
Nuclear Industries End-user Industries

Heavy Industries



Future HTGR Applications in Korea

Closure
ﬁ In operation

ﬁ Under construction

@ Preparation for Construction
@ OPR1000 A APR1400

26 NPPs In Korea

Steel Making Congpea

(Hyundai St gjin
Seosan/@

Petro-chemical Complex

Korean CO, Emission('18) (steel: 101 mil ton, petro-chemical: 62 mil ton)

Hanwool
(Uljin)

eosu Steel Making Company (POSCO)
etro-chemical Complex Source: POSCO (2021)
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Regional Industrial Complex Projects

& Carbon-Neutral Process Test with High Temperature Helium-
heated Loop (draft)

Energy Source Helium Heated System(HTGR) Process HX H2 Storage

SMR Hydrogen Separator

NH3 Cracker

SOEC Hydrogen Storage

SCO, Brayton Cycle
(Waste Heat)



