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Abstract

The dismantling process of Kori Nuclear Power Plant No.l, which was permanently suspended in 2017, is an
important national task that must consider both safety and economic aspects. In order to satisfy both the safety and
economic feasibility of dismantling nuclear power plants, it is necessary to research various dismantling processes and
verify the feasibility of the processes. The RVI(Reactor Vessel Internals) cutting process simulation program builds a
virtual environment for nuclear facilities based on drawings and modeling data of nuclear power plants and includes
editing functions that can automatically create cutting paths for dismantling facilities and internal structures and
modify them by users. The cutting path set through the program can also simulate a cutting process similar to the
actual one using Robot Arm with dynamic and specifications of cutting equipment based on experimental data. And
it is a program that can derive and analyze cutting process scenarios by making process results such as the working
time and cutting distance collected through simulation.

Keywords
virtual environment, simulation program, dismantling of reactor, digital twin, cutting process

AU AT SUYRF@AAA e FFAAATR, BAAY AT AT
- ORCID: https://orcid.org/0000-0003-2204-8585 - ORCID'": https://orcid.org/0000-0002-1236-7710
w A o)stn A2 Z[CT§E38HH AukataAy - ORCID?  https:/orcid.org/0000-0002-0600-0904
- ORCID: https://orcid.org/0000-0002-6953-3169
s Aoistn A E S v AT T4 - Received: May 27, 2022, Revised: Jul. 22, 2022, Accepted: Jul. 25, 2022
AT + Corresponding Author: Jae-Seok Ki
- ORCID: https://orcid.org/0000-0001-6610-7853 Sangmyung UNIV. 20 Hongjimun 2-gil, Jongno-gu, Seoul, Korea

Tel.: +82-2-2616-0922, Email: skyblueki@smu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2022.20.7.59&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

60 Az Wi F2=(RVD O A4 A

1.1 7 ol

XdOlE}. %LM 745, 1y 9d 15718 ANFoR
FTAA7E EAs A webA 20209t dl= A
71& 97 g 2718 Aow Awga Qo
AAZ SR 30705 ool A F 4507] ool ¢
ol 7hs Folm, FTAA AL 1507] o]do]
mla, @, TR, 2Y SoA dARY #HA
QY Folrt. o] 2o 7Hs P F 65% °]el 30
d ol +¥E dHoln ke AF ol = kA
Aolu BAAY Y olfE HARAE et

ATH1]

o ARe 2y gE 47
Z s A TAH toky
3} z}zt Ao KH?& A AlEH S HIEA] A

a9 1220179 F7AA | 17 dAd 15719
RV(Reactor Vessel)2t & WF-FZE(RVI, Reactor
Vessel Internal)©]t. RV9} RVIE HAE i

=2 -

(NPPs, Nuclear Power Plants)®] T+Z& 5 S4A9]

A

Z/‘\]-Q,]- 1@71— J] b ;}(jzoi O]oH ]'o]' =o —/|:
9 HASS Zty 9lon thEAQ FHERZ 3
A A A WAPAEHA el ZH3} Ale] okl =

Aol A e]o] dg

1 a0z v oo
9 18 IAZIAZNFEN TF 87
249 Aelti)

SAE ST RV AT ok wgom W
ol W7Asiel 4l alalel 2 oAl 4% 2
S3 AFsel A 249 LFE W3] AR A
20|40l Basiti(s]6]

AU LS =F87] 93 RVI 29 34 A&

gold Z29

agl 1. 12| | 137]2 Rvet RV
Fig. 1. RV and RVI of Kori nuclear power plant No.1
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Fig. 2. Modeling of Kori nuclear power plant No.1
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Fig. 3. Modeling of manipulator & robot arm

_ PANGE | et
ROUNDBAR |

NECK

\ BODY ' NECK |

2! 4, CORE FLANGES| CAD &9
Fig. 4. CAD floor plan of CORE FLANGE

SUPPORT PLATE SOC HD BOLT ‘

-~/ SHELLPLATE |

RING PLATE

GUIDE PLATE

e LUGING PLATE |

1% 5. CORE BARRELS| CAD M1} =2
Fig. 5. CAD floor plan & modeling of CORE BARREL

[ INNERPLATE

N

SHELL PLATE N «‘ = | -

[ SPECIMENGUIDE |

12 6. THERMAL SHIELDS| CAD =™
Fig. 6. CAD floor plan of THERMAL SHIELD

22 S| BRIl HAIYA| HEE A2

5o tlazdelol 4
73011 %xw RVI 7280 o}
A 5o YABAE ASATE TSl 30
A28 AR 2e A
W ge AU B3 gt a7,
3 A% e g9 Asde 9FF) RI
o 727 E4E olgstel shdel 349 Fye

e ofd -10
|
o
=2
i)
L
o
E

4
Aol AET AAE AAST 1 93 HEE 5
ek gde] BiE Y BadN] A A
o) Wk Aol Th11],

ol

A AlEYolHe g TE=EE ke 3l
A Q3 428 37 73 Zo] FAs Ad
Al e F2e &AU B2 FR 55 T
shela Ak gulef AU HA4E SHAUFE T
& 7k A gn|e} 5sto] 289 Robot Arm
F o] o] o]fojAa 7o A 3
71838t SA% T ddie AEHolHE F3)
e Ak 349 288 At Az Ao o

St 23 A7) 8e) Bl =EU,

o 4 do o
e



62 9= WF F22RVDE HF &4 Auel e =&67] 913 RVI 2¢ 34 Agdold Z=19 /i

o]
Virtual Result Control Scale Simulation Epppd m Waorl

23
24
25
26

{-Cut_D24] 30.C f

sy 1 o e e g, |

28 V-Cut_029] 626 mm

29

30

a8 7. Mo 3" M HE 2 A

Fig. 7. Change and removal of cutting process order
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Fig. 8. Flowchart of simulation program
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