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<Table 1> Term Frequency by year

Rank 2007 2008 2009 2010 2011 2012 2013
1 development development development agreement development development agreement
2 roadmap roadmap reactor negotiation plan management negotiation
3 plan plan uranium revision business agreement ROK-US
4 govermnment government government problem initiative reactor enrichment
5 reactor reactor agreement development reactor cooperation govermnment
6 agreement agreement production ROK-US facility disposal problem
7 future future export proliferation sodium facility revision
ministy of ministry of
8 science and science and revision government government government uranium
ICT ICT
9 waste waste world plutonium cooled rad‘i/c;e;:;ive two nations
10 world world system facility agreement uranium cooperation
Rank 2014 2015 2016 2017 2018 2019 2020

1 development agreement daejeon safety examination energy facility

2 agreement ROK-US facility resident business government storage

3 cooperation enrichment safety development committee policy government
4 consultation uranium development business safety reactor disposal

ministry of
5 storage revision plan daejeon science and development | development
ICT

6 change two nations government investigation government director radioactive
7 problem cooperation committee government initiative problem waste

8 negotiation negotiation resident citizen development business operation
9 pl{bl'ic export experiment budget expert advancement radioactivity

opinion
10 govemnment consent management facility national construction conference
Assembly
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<Figure 2> Word Cloud of NAVER news in 2007 to the mid 2010’s
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<Figure 3> Word Cloud of NAVER news in the mid to late 2010’s
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<Table 2> Term Frequency and TF—IDF analysis result by period

2007 - mid 2010°s
Rark
Term Frequency TF-IDF
1 agreement 6,446 reactor 97.8
2 [N 2,103 plutonium 97.6
3 nuclear spent fuel 5,274 safety 97.5
4 technology 5,177 consent 97.3
5 reprocessing 4,481 plan 97.1
6 research 4,400 world 97.1
7 nuclear power plant 3,775 supply 97.0
8 development 3,445 nonproliferation 97.0
9 negotiation 2,782 materials 97.0
10 revision 2,501 assessment 96.9
11 government 2,240 production 96.9
12 uranium 2,238 agreement 96.8
13 enrichment 2,226 progress 96.8
14 two nations 2,135 sodium 96.7
15 possibility 1,939 core 96.7
16 utilization 1,913 development 96.6
17 problem 1,869 cooled 96.6
18 nuclear fuel 1,846 storage 96.6
19 cooperation 1,826 future 96.6
20 facility 1,731 fast reactor 96.5
the mid to late 2010°s
Rark
Term Frequency TF-IDF
1 technology 3,785 citizen 63.4
2 safety 2978 nuclear fuel 63.4
3 nuclear spent fuel 2,900 budget 63.4
4 development 2,575 disposal 63.2
5 pyroprecessing 2,507 policy 63.2
6 nuclear power plant 2,504 experiment 63.0
7 institute 1,903 fast reactor 62.9




the mid to late 2010°s
Rark
Term Frequency TF-IDF
8 business 1,674 future 62.9
9 government 1,399 UsS 62.9
10 daejeon 1,350 management 62.8
11 nuclear 1,283 area 62.8
12 reprocessing 1,079 nuclear 62.6
13 citizen 1,038 durability 62.6
14 plan 1,025 treatment 62.4
15 management 990 national assembly 62.3
16 problem 972 people 62.3
17 reactor 940 verification 62.1
18 nuclear fuel 909 radioactive waste 62.1
19 budget 882 expert 62.1
20 policy 837 facility 61.8
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<Table 3> In/ Out Degree Centrality analysis in 2007 to the mid 2010’s

2007 - mid 2010°s
rank ) Out-Degree
In—Degree Centrality By
1 agreement (0.047619) US (0.083333)
2 reprocessing (0.047619) pyroprocessing (0.059524)
3 nuclear spent fuel (0.035714) nuclear spent fuel (0.047619)
4 technology (0.035714) enrichment (0.047619)
5 disposal (0.023810) agreement (0.035714)
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<Figure 4> Degree Centrality network in 2007 to the mid 2010’s
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<Table 4> In/ Out Degree Centrality analysis in the mid to late 2010’s

the mid to late 2010°s
rank In-Degree Centrality Oéte;tt)reaﬁ;se
1 nuclear spent fuel (0.041769) research (0.048321)
2 technology (0.040950) safety (0.041769)
3 safety (0.027846) development (0.032760)
4 plan (0.021294) nuclear power plant (0.031122)
5 development (0.020475) government (0.019656)
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Abstract

Analysis of media trends related to spent
nuclear fuel treatment technology using text
mining techniques

Ji-Song Jeong* - Ho-Dong Kim**

With the fourth industrial revolution and the arrival of the New Normal era due to Corona, the
importance of Non-contact technologies such as artificial intelligence and big data research has been
increasing. Convergent research is being conducted in earnest to keep up with these research trends, but
not many studies have been conducted in the area of nuclear research using artificial intelligence and big
data-related technologies such as natural language processing and text mining analysis. This study was
conducted to confirm the applicability of data science analysis techniques to the field of nuclear research.
Furthermore, the study of identifying trends in nuclear spent fuel recognition is critical in terms of being
able to determine directions to nuclear industry policies and respond in advance to changes in industrial
policies. For those reasons, this study conducted a media trend analysis of pyroprocessing, a spent nuclear
fuel treatment technology. We objectively analyze changes in media perception of spent nuclear fuel dry
treatment techniques by applying text mining analysis techniques. Text data specializing in Naver's web
news articles, including the keywords "Pyroprocessing" and "Sodium Cooled Reactor," were collected
through Python code to identify changes in perception over time. The analysis period was set from 2007
to 2020, when the first article was published, and detailed and multi-layered analysis of text data was
carried out through analysis methods such as word cloud writing based on frequency analysis, TF-IDF and
degree centrality calculation. Analysis of the frequency of the keyword showed that there was a change
in media perception of spent nuclear fuel dry treatment technology in the mid-2010s, which was influenced
by the Gyeongju earthquake in 2016 and the implementation of the new govemment's energy conversion
policy in 2017. Therefore, trend analysis was conducted based on the corresponding time period, and word

frequency analysis, TF-IDF, degree centrality values, and semantic network graphs were derived.
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Studies show that before the 2010s, media perception of spent nuclear fuel dry treatment technology
was diplomatic and positive. However, over time, the frequency of keywords such as "safety",
"reexamination", "disposal", and "disassembly" has increased, indicating that the sustainability of spent
nuclear fuel dry treatment technology is being seriously considered. It was confirmed that social awareness
also changed as spent nuclear fuel dry treatment technology, which was recognized as a political and
diplomatic technology, became ambiguous due to changes in domestic policy.

This means that domestic policy changes such as nuclear power policy have a greater impact on
media perceptions than issues of "spent nuclear fiel processing technology" itself. This seems to be because
nuclear policy is a socially more discussed and public-friendly topic than spent nuclear fuel. Therefore,
in order to improve social awareness of spent nuclear fuel processing technology, it would be necessary
to provide sufficient information about this, and linking it to nuclear policy issues would also be a good
idea. In addition, the study highlighted the importance of social science research in nuclear power. It is
necessary to apply the social sciences sector widely to the nuclear engineering sector, and considering
national policy changes, we could confirm that the nuclear industry would be sustainable.

However, this study has limitations that it has applied big data analysis methods only to detailed
research areas such as "Pyroprocessing," a spent nuclear fuel dry processing technology. Furthermore, there
was no clear basis for the cause of the change in social perception, and only news articles were analyzed
to determine social perception. Considering future comments, it is expected that more reliable results will
be produced and efficiently used in the field of nuclear policy research if a media trend analysis study
on nuclear power is conducted.

Recently, the development of uncontact-related technologies such as artificial intelligence and big
data research is accelerating in the wake of the recent arrival of the New Normal era caused by corona.
Convergence research is being conducted in earnest in various research fields to follow these research
trends, but not many studies have been conducted in the nuclear field with artificial intelligence and big
data-related technologies such as natural language processing and text mining analysis. The academic
significance of this study is that it was possible to confirm the applicability of data science analysis
technology in the field of nuclear research. Furthermore, due to the impact of current government energy
policies such as nuclear power plant reductions, re-evaluation of spent fuel treatment technology research
is undertaken, and key keyword analysis in the field can contribute to future research orientation. It is
important to consider the views of others outside, not just the safety technology and engineering integrity
of nuclear power, and further reconsider whether it is appropriate to discuss nuclear engineering technology
internally. In addition, if multidisciplinary research on nuclear power is carried out, reasonable alternatives

can be prepared to maintain the nuclear industry.

Key Words : Nuclear spent fuel, text mining, word cloud, TF-IDF, Semantic Network Analysis
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