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Abstract

Korea is preparing an energy mix action plan to diversify its domestic energy while jointly entering the global
energy market through international cooperation in the field of small modular reactors(SMR). This study aims to
establish policy directions and technology development strategies for energy mix and SMRs through sentiment analysis
of Reddit comments, a global social media, to identify public perceptions and expert needs of SMRs and need
mining of national R&D projects in Korea. To this end, we collect text data of 10,835 Reddit comments to conduct
sentiment analysis of the general public, and analyze the expected effects of 520 summaries of Korean national R&D
projects using need mining and topic modeling techniques to create an action plan. We expect the results of this
study to contribute to the policy direction of Korea's SMR-related national R&D by quickly and effectively
identifying the actual needs of SMR commercialization and energy mix in Korea.
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Table 1. Overseas SMR-related trends

Country Trends

Most active in SMR development and
commercialization

Nuscale Power applied for commercialization
permission from the Nuclear Regulatory
Commission(NRC) in July 2023.
Commercialization goal in 2029

USA

Very high dependence on nuclear energy.
Expanding government support for SMR
development and commercialization
Government support of 300 million euros
announced in July 2023. 2030
commercialization goal

France

Expand government support for SMR
development and commercialization. SMR
construction begins with GE-Hitachi Nuclear
Energy in December 2021

Moltex Energy received $125 million in
support from the government in May 2023.
2030 commercialization goal

Canada

Announcement of government plans for SMR
development and commercialization
Announcement of government investment
plans of £1.2 billion for development and
commercialization in November 2023. 2030
commercialization goal

UK

Active investment in SMR development and
commercialization

China Atomic Energy Corporation Huayuan
China | Nuclear Power Technology completed
commercialization technology Verification in
October 2023. Commercial operation plan for

2026. 2030 commercialization goal
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Table 2. National R&D project research funds and number
of projects by year related to SMR

F 3. F7IR&DTHA| oAT7H LA (201272023)
Table 3. National R&D project research and development
stage (201272023)

Year Research expenses(KRW) Projects
2012 9,502,348,000 13
2013 19,842,942,000 20
2014 18,790,741,891 23
2015 11,151,411,000 22
2016 23,998,935,000 28
2017 21,481,147,160 23
2018 21,514,660,000 32
2019 17,107,843,000 32
2020 19,826,072,000 34
2021 34,157,109,000 58
2022 62,212,703,000 90
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No. S&T standards application Projects %
category 1
1 | energy 227 51.5%
2 | Other public purposes 45 10.2%
3 | Other industries 33 75%
4 | health 22 50%
5 Professmnal, $0|ent|f|c and 0 45%
technical services
6 Manufac;tunng (Qlectrlcal and 8 41%
mechanical equipment)
Advancement of Knowledge .
/ (Non-Purpose Research) 13 29%
Manufacturing (electronic
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positive negative trust anticipation

Year Posts users
2015 436 262
2016 0 0
2017 1,340 687
2018 478 283
2019 481 351
2020 1,425 1,001
2021 1,362 724
2022 1,931 1,087
2023 2405 1,903
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Fig. 5. Sentiment distribution of SMR-related reddit comments
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Topic 1 Top Words: (Nuclear technology and SMR)

Highest Prob: nuclear, technology, secure, power, reactor,
plant, small

Lift<: adoption, alberta, analytical, bilateral, brand, canada,
challenge

Scorex+: sensor, smart, acid—free, boric, pressurized, sfr,
nuclear
Topic 2 Top Words: (Technology business)

Highest Prob: technology, robot, research, field, use,
market, business

Lift: challenging, ct, customer—tailored, efficacy, intervention,
leading, nursing

Score: robot, intervention, nursing, imitation, robotic, learn,
brain

Topic 3 Top Words: (Nuclear power plant and accident)
Highest Prob: nuclear, power, plant, technology, safety,
system, accident

Lift: accompany, advantageous, affect, age, applying,
apr1000, assess

Score: failure, nuclear, accident, safety-enhanced,
protection, apr-1400, safety

Topic 4 Top Words: (Nuclear reactor design and system)
Highest Prob: nuclear, reactor, technology, fuel, design,
safety, use

Lift: atomic, carlo, db, desert, eliminate, fluctuation,
in-furnace

Score: spend, fuel, cladding, code, accident-resistant,
composite, sodium

Topic 5 Top Words: (Inspection and digitalization)

Highest Prob: technology, smr, inspection, use, field, digital,
application

Lift: antiferromagnetic, automobile, carry, clock, compose,
configuration, ovfs

Score: magnetic, inspection, game, spin, circuit, ip, inductor
Topic 6 Top Words: (Hydrogen production and industry)
Highest Prob: hydrogen, technology, industry, production,
fuel, cell, energy

Lift: 6070, adsorbent, aging-related, anti-cancer, bio,
bioga, biomarker

Score: hydrogen, cell, reformer, decommission, cognitive,
microwave, co2

Topic 7 Top Words: (Nuclear power and energy)

Highest Prob: technology, nuclear, power, material, plant,
design, energy

Lift: bulk, liquefy, pore, transmission, accelerator,
administration, affica

Score: porous, exploration, Ing, disaster, cryogenic, psc,
containment

Topic 8 Top Words: (Safety and regulation)

Highest Prob: safety, system, nuclear, analysis, regulatory,
smr, technology

Lift: agreement, atlas, ballast, begin, cap, conjunction, cupid
Score: agency, licensing, regulatory, battery-based, review,
seawater, ballast

= Best score
= Best score per point

J% 8 STM Exlzeal Au}
Fig. 8. Results of STM topic modeling
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Table 6. Topics and action plan

No.

Topics

Action plan

Nuclear
technology
and SMR

Nuclear technology research and
development: Latest nuclear technology
and SMR research and development
Energy output testing: Plan and
execute tests to demonstrate high
energy output even in small-scale
reactors.

Building an intelligent system:
Developing a smart management
system for SMR operation

Linkage of SMR to hydrogen
production: Research and development
on hydrogen production linked to SMR
is underway

Applicability analysis by industry sector:
Analysis of the potential for industrial
sectors where SMR can be applied
Energy efficiency evaluation: Evaluate
the energy efficiency of SMR and find
ways to improve it

Hydrogen
6 | production
and industry

Technology
commercializ
—ation

Linkage between technology and
commercialization: Linkage with
commercialization of SMR based on
safe technology

Implementation of Due Diligence:
Conducting necessary legal and
financial reviews prior to
commercialization of SMR

Market entry and marketing strategy
establishment: Analyze market demand,
design a business model, and develop
a marketing strategy to launch SMR
products into the market.

Establishment of nuclear energy
utilization strategy: Establishment of
strategy to utilize nuclear energy safely
and efficiently

nuclear  |Energy efficiency analysis: Analyzing
7 | energy and |the energy efficiency of SMR and
energy |finding ways to improve it

Social and environmental contribution
analysis: Analyzing how SMR can
contribute to society and the
environment

Nuclear
power plant
safety and
accidents

Establishment of a power plant
construction plan: Establishment of a
construction plan for a power plant to
which SMR will be applied.

Safety evaluation and standard setting:
Evaluate the safety of SMR and set
related standards

Creation of accident response
protocols: Creation of protocols and
manuals for nuclear accident response.

Safety assessment and strengthening:
Evaluate the safety of SMR and take
strengthening measures if necessary
Regulatory compliance and analysis:
Thoroughly analyze domestic and
international regulations and develop or
modify SMRs

Revitalizing international cooperation
and research: Strengthening
international cooperation and
strengthening SMR-related stability

Safety and
regulation

Reactor
Design and
Systems

Nuclear technology and reactor design
research: Research on the latest
nuclear technology and reactor design
System construction and optimization:
Build and optimize the overall system
for SMR

Use case analysis: Analysis of various
use cases of SMR

Verification
and
digitalization

Creation of SMR verification protocol:
Creation of verification protocol to
evaluate the safety of SMR
Establishment of digital system:
Establishment of digital system for
SMR operation

Strengthening the digital security
system: Strengthening the security
system to protect SMR's digital
systems and data
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