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Analyzing Knowledge through the Efficient Construction of an
Initialism Dictionary and Word Embeddings in the Field of MMR

Jung-Woo Choi*, Byeong-Hee Lee**
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Abstract

This study aims to enhance Korea's technological competitiveness by analyzing domestic and international
technology trends and the current status of R&D related to MMR. To achieve this, the study utilizes the R
programming language to collect and process data from 17 Korean national R&D projects and 240 international
papers. It extracts initialisms from the full text of these papers to create a dictionary, embeds words for knowledge
analysis,. Results show that while our country is currently at the basic research stage in terms of national R&D, the
United States is quickly reaching commercialization through private innovation and a market-oriented approach. By
this research, we compares MMR R&D efforts in Korea and the United States, prepares topic modeling and action
plans, and provides policy recommendations.
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1.1 0d7e ey 2 AdFe ogA HT FERIL = MMRO]
el 2 FAiloje} 7l& TS Fosta, U
2029 11€9%  OiFEA|EE(LLM, Large Zte] MMR 2d ek AAY A3tE ZAE
Language Models)Q! HGPT2] H;}E °]% o3 LLM Al MMR A7l g 7€, 344 #HH&
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ZEYAZ(MMR, Micro Modular Reactor)9} #Z-& = Ueke AAstaA dn
A 9A V)& FEE B ke 2810 HA H7)E Bof =R AELol9) 71&3 )
HI13]. 3] MMRS A71ZHo] 10Mle(Megawatt ~ ‘B= A3 ¥ B3F g, 7les M2
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Table 1. Trends by MMR-related countries(company)

Country(company) Test results
* Tested 1 MW power output
USA N .
. * Tested stability and reliability
(Westinghouse, NuScale
Power) * Tested 50 MWe power ou‘tput
* Tested safety and scalability
Italy * Tested 10 MW power output
(ENEA) « Tested stability and reliability
France * Tested 1 GW power output
(AREVA) *+ Tested safety and scalability
UK * Tested 10 MW power output
(FIRST) « Tested stability and reliability
Switzerland ' Zijzg”xlm s safety and
(ABB, Urenco) * Tested 2 MW power output
China * Tested first MMR
(CNNC) + Tested stability and reliability
Australia * Tested first MMR
(ANSTO) *+ Tested stability and reliability
South Korea
s o o o |1 TS B
Nuclear Power Co. Ltd.)

53] m]=9] USNC(Ultra Safe Nuclear Corporation)
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No. i n following n
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1 design 59 core 5
2 analysis 24 fuel 5
3 technology 15 concept 4
4 plant 12 technology 3
5 domain 11 CSP 2
6 base 9 HTR 2
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9 family 9 develop 2
10 protein 9 experience 2
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Fig. 1. Overall flow of the study
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Table 3. Classification of research fields for MMR-related
national R&D projects

No. S&T standards research Projects | %
category
1 Regctor systgm structural 5 094
design/Analysis technology
» Regctor system/core 5 176
equipment technology
3 Nuclear fuel manufacturing 3 176
technology
Nuclear fuel
4 | design/performance evaluation 2 118
technology
Probabilistic safety
5 | assessment/risk information 2 18
utilization technology
6 Fluid machinery 1 59
7 Special welding/joining 1 59
technology
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E 4 =% dEol HE MVR 2 =%

Table 4. MMR-related following words in full-text papers

Word

Ratio

Remarks

core

14.8%

Refers 1o the core part of the
MMR reactor where nuclear fission
occurs. Focuses on - maximizing
energy efficiency and safety

fuel

8.8%

Refers to nuclear fuel used in
MMR, typically highly enriched
uranium, with goals of high
efficiency and minimal radioactive

emissions

unit

6.6%

Refers to the modular reactor
itself, designed in small units that
allow flexible energy production

and installation

energy

5.1%

Refers to the energy generated
by MMR, which provides stable
power supply and can serve as
an independent power source

CSP

4.7%

CSP(Concentrated Solar Power)
can be integrated with MMR,
allowing for continuous energy
supply through renewable energy

micro

4.6%

Emphasizes that MMR is a small
modular reactor, making it

adaptable to various
environments

reactor

4.0%

Refers to the miniaturized reactor
design of MMR, which allows for
easy installation, management,
and operation in diverse settings

design

38%

Refers to the design of MMR,
focusing on safety, efficiency, and
cost-effectiveness, with heat
exchange systems as key

elements

concept

3.1%

Refers to the modular approach
of MMR, which allows flexible
installation based on energy

demand

HTR

2.4%

High temperature reactor, focusing
on enhancing the high-temperature

efficiency of MMR
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* 5. thof eu[Eoll of 5t MMRTE FAF EHO{F FALE
Table 5. Similar words and their similarity to MMR by
word embedding

Word Similarity Word Similarity
reactor 0.5885716 exchanger 0.4368933
modular | 0.5536393 turbomachinery | 0.4343008
MWih 0.5494913 evaluation 0.4226668
concept 0.5420359 CSP 0.4226212
design 0.5291978 power 0.4194072
plant 05181390 Small 0.4182448
SMR 0.5173926 operation 0.4180064
hybrid 05070701 conversion 0.4137839
Micro 04995372 units 0.4136602
core 04923092 microreactor | 0.4127758
MWe 0.4832921 configuration | 0.4119537
parameters | 04651128 consideration | 0.4118526
cooled 04586643 fueled 0.4110897
PWR 0.4474428 module 0.4103741
designed | 0.4383875 nuclear 0.4102577
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Topic 1 Top Words: Heat generation and heat transfer
design
Highest Prob: nuclear, reactors, can, design, SMR, NPP,
safety
Lift: business, evacuation, grain, monitoring, PLCs, PRISM,
safeguard
Score: creep, 800H, Alloy, ice, PWT, 310S, SS
Topic 2 Top Words: Heat generation and power supply
Highest Prob: heat, power, reactor, transfer, temperature,
model, nuclear
Lift: fins, rNPPs, TAPIRSD, 0.6-m, 0.96, 0.97, 0.99
Score: startup, transfer, wire, flow, pipe, sub—channel, wall
Topic 3 Top Words:: High—-efficiency reactor based on
the Brayton cycle
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Topic 5 Top Words: Small modular reactor based on
nuclear energy
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Lift: 2030, actions, charging, city, Conference, cost-effective,
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government
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Fig. 5. Results of STM topic modgling

43 21t B8 A EE

MMRE $2vet 2t s7Hds)e § shuz
AAE ol F7ikHe} BATY EXE FA 24
& 4 7|eR 48t FEsta o aHY §-
AUzl MMRe J83F8tal AA Age FEdt
71 e Tl 7IxdTE Fdske S0
J|zATN A AEdtze] Mo g 83l J1s
e ol Ay AuklA Ve AEAE 243,
224 FE3E HsiAe =4 ®F 9 A A

S, A 9 4% Wt Fasith H7IR&D

[T}

A2 Hobe] ELH9 FRAC AATES Tl PFS ol A4 ¥4

gyt MMR A7} 7]
T AR AT 2F7E FRAA, g47)7), 9
Az g BBt Soll HHHOH, g 9 4
Brle 523 FAYE HojZE)
Syt A=) HwE F3)
B[t A A, 228 49 W 44 5
MMR 71& A3 571 ZAE sl Fa3
ARE ATt HolA 9ofg 7T
of AHE vECeE =Y MMR R&D
Fe ARSI A A7 Y 2 EAC A
BE ¢k 7]NkE vpdstaal skt
Sguetel v=te] MMR #HE AFEe 4,
AT 571, AR AT BAelA Zol7t Ui ol
F 69 2tk SYUge AR FE
=l w7t Fx E}t— A4 zfolE HolH, Syt
= A A, g3t 2=
o] @3ttt HhE, vl Tz AT A
A ATOE WEA FYstd =gsta s

2 re }‘N'
off Ht g

[e5

Ho
Nl

HA
B ok

A

ol
AV

Sk

dob o 2 P
O

at wlo _\-L]

tlo o

#* 6. flut2tet ojZel MMR 77 Hl W
Table 6. Comparison of MMR R&D between Korea and USA

Category South Korea United states
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Institutions: KAERI, companies:
Key research "
entities Doosan Enerbility, TerraPower,
KEPCO KPS. NuScale Power,
Oklo.
Technology Focus on
Research | development and commercialization
focus early-stage and product
demonstration launch.
Funding Primarily reliant on Mglnly funded by
private
sources government  budgets. | .
investments.
Flexible
Strict nuclear regulations
Regulatory | regulations, slowing | enabling
environment | technology adoption | simultaneous
and demonstration. demonstration and
approval.
Aimed at market
.| Absence of a clear
Commercializa L release and
. commercialization
tion approach revenue
roadmap. .
generation.
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