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Ϛ. › ṕ

ᾼ ᴩ,֯ ≡ ᾓϯ, ᵑ╥֯ Ԉӑ῀ , Ϥ

ẓ ạ ᾼṶ╝ ,≡ ϢẦᵗ ḟ ȴ

Ϛ ,Ӧὑ ֯ ч Ἢ вᾼ − ,Л

―ϢЏ᾿ ᴩ ế ᵂ ѿц Ѧ ∟ᾼ ᶰᵂ , ֪

ױ ϢẦᵗ ḟ ȴ

Ϣ֯ ӣᾼѻ ғ :

1.֯

ᴩ ֮ ▲ ▲,Ầᵗ ᵂ ȴ

2.֯ ᶰᵂ

ᴩ Ԉ ▲ ȳ ᴆ╬ ᴆᵂ

ế Ԉ ᾼὊ ᵂ ȴ
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ü ֯ׄԓ ὑ ▲ế ᵂ ᾼׄԓἤ

ü֯ ֮ ᵂ ’ Ϣ ᵍắ ᾼ

ü Ӧ ᵂ ế ᵍϢⱢ М, сЏ ᾼᶙ ἤế
ׄԓἤ

ӣ Ϣ֯ ᵂ ѻ

ӣ Ϣᾼṿӣ Ḗ ἤ

¸ᵓӣ ếⱶ ѱᾼṆ ц Ԉ וֹ ἤ
¸ ẓᵂ Ὲ ạ

¸Ӈ ֥ ╟ Ḗ Ԉ
¸ , М ⇔
¸ ᵂ ֥Ϣ ạ
¸ ᵑׄԓ Ḗ

ȶ ẓ֫ן ạ
ȶᴆ╬ ạ

¸ԉ ȳ ╟ế ᵂ ₤ ⇔Ҡ ἤ 7



Ѭה ( PWR) Ἢ ɉ Ϯ

ᴃ

ч Ἢ
( )

Ḧ Ἢ

ӣ ᴃ
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ᾐѬה ( BWR) Ἢ ɉ Ϛ

ч Ἢ
( )

Ḧ Ἢ
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Ϛ Ἢ ἤ ᴷ ӱ

ч Ἢ

Ḧ Ἢ

Ḧ

 

ч

їќ

Ӣᾬ⅜

Ḁ

C ᾬ

C/B ᾬ

B/A ᾬ

ᵅ Ὅ ἤ ᾬ



в/ҵ ế ѿц ᶰᵂ Ḗ ᾓ

¸Ṥ2018דἉЄ ȳ∂ ȳ ế М :
Мɉ45ү,∂ Мɉ16ү

֥ ȳ ӖӢế Ὅ М −ֵ!

̕ ϚȳϡȳϮ ӭ›ᾼ Ҡ ẞ иᵑ╥:

Ϛ1 ẞ2018.12ȳ2 ẞ2019.7; ϡ1 ẞ
2021.12ȳ2 ẞ2023.3; Ϯ1 ẞ2024.7ȳ2

ẞ2025.5

ʃ Ṽ І Ȳ ᴟ2017דἉⱢѦȲԓ
ч М400צ ; ᴖ Ѧ МȲ30צ Бᶙכ
ᶰȳ36 ᴩ ᶰМéé(more)

(IAEA,Nuclear Reactors in the World, REFERENCE DATA SERIES No. 2,2017 Edition)

11



12

ד2015
ҏ ᶰ

ד2018
ҏ ᶰ

ד2021
ҏ ᶰ
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ӣ ϢѷꜜӀ (2016-2021)

Source: Industry ARC Analysis , Expert Insights

($ Million)
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ɞ Ϲ оМҶ ᶾדּ╜ ֒
( ȳ   ) Ḃ Ѡ ᾼ ῀ɟ

שׁ ֒ɶ Ϣɷ
Ӵ ᾼ2017ד⇔ ӭеӱ:

Ϣ ᵂ Ṇ
--- М ṅשׁ צ еҨ

/ : 1368 а ד3/

ṮּדЏᶝБ֙ ɞ שׁדּ
2018- ד2019 ӭӨ ╓⁮ɟ

(Ϯ) ׄԓȳ ׄ’ ≡
Ѡ֣4ȸ ϯ Ϣӂ

үṆ ᶾ ȴ
ṅӭשׁ ȸׁשạֹו ᾼẓצҠ о

ᵂᾼ ϢӂүṆ ȲӣϹ
ϯ ȳЏ ╟Џȳ

ׄԓ ȳ ≡ Џᵂȴ
ṅשׁ ȸ ᾼ Ϣ

ӂүṆ ; ϯ Ϣᾼ‒
‒Ṇ ;ṅשׁ Ṇ ᶼ ҒỆ

ϢṆ Ҡ ἤ’ ᶾ ȴ
ᴕ ╓ ȸ ӣ ЛᵅϹ10mSv/hȲ
Ϣֹו ЄϹ100Gy/hȲ Л

ᵅϹ10000GyȲҠ ЛᵅϹ200ᴏȲ ֥
ᾼЏᵂ Џ ӱ ȴ



ϡ. ч Ἢ ╟

ᵂ Ϣ ׄԓ

¸ч Ἢ ╟

¸ЏᵂϢ П ׄԓ ⇔
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̓

Ѭה ( PWR)Ṇ ɉ Ϯ

ϡ. ч Ἢ ╟ ᵂ Ϣ ׄԓ

ч Ἢ(ѻ ᵂ )
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ᾐѬה ( BWR)Ṇ ɉ Ϛȳϡ

ч Ἢ(ѻ ᵂ )
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1 ᴫӆ( Sv) =
100 Ẋӭ( Rem)

Ѭה( PWR) ч Ἢ
Ὠ

ᴯ Rem/hr

Ϣ

Ὼ
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ᾐѬה( BWR) ч Ἢ
Ὠ

ЏᵂϢ ᵂ 5Њ
ׄԓ

50 ᴫӆ( mSv)

ч Ἢ
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Ѭч ẕ₤ᾼ Ԉ᷉ẫЏᵂ

  в Ԉ᷉ẫ

ѻ ♣᷉ẫ

Ḁ ᷉ẫ

Ḧ Ӣ ᷉ẫ

ч Ѭ оṆ ᷉ẫ

ӣ ẫế

ԓṆ ᴆ

ѻ ’ ᷉ẫ

ѻ Ԉ

Ὅ ἤ ᾬᾼ ȳ׀ ế
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ϱЏᵂϢ П ׄԓ ⇔ (whole body)

П ⇔(whole body) Country

20 mSvin one single year            Germany, Italy, the Netherlands,

Pakistan, Romania, Slovenia,United Kingdom

20 mSv/year per 12 rolling months       Belgium, France

100 mSv/5 years and                         

50 mSvper any single year     Armenia, Brazil, Bulgaria, China,

Czech Republic, Finland, Hungary, 

Japan, Korea, Lithuania, Russian 

Federation, Slovak Republic, South 

Africa, Spain, Sweden, Switzerland 

50 mSv/year                         Mexico, United States

ү Ṯ ׄԓ 7 
ЏᵂϢ П ⇔ȲṼϯԝ ứȸ

Ϛȳḕ Хד Пצ Л 100 ᴫӆ( mSv)Ȳ
ѹԉᴶ ϚדвПצ Л 50 ᴫӆ( mSv)ȴ

ϡȳ Ѭ П ὑϚדвЛ 150 ᴫӆ
Ϯȳӫ ἨҳῒП ὑϚדвЛ 500 ᴫӆȴ
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Ҡ Ϣ ᾼכ

( ᴫӆ, mSv) 
ᾼכ ứἤ

( Ҭ ẞ )                                      

50~100 ᴨ о о

500 Њ в ẞ ї

700 ֟

750 2ẞ3 в

900

1,000 вҏᴨ

4,000 ֽὨḥצᾙ ȲҠ ֯2 ѣвײϺ

10,000 ắ ȳвҏᴨṳ֯1ẞ2 вײϺ

20,000 М Ṇắ ȳ и вҷҟ ȳ Њ Ἠ
щвײϺ

100 ̢
1

רּ ’ Ӂᾼ
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Ϯ. Ϣᾼѻ Ṇ כ

¸ғ ᵂ
¸ њ
¸ Ṇ
¸ ạṆ
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Mitsubishi Heavy Industries
http://www.mhi -global.com

ғ
ᵂ

Ϯ. Ϣᾼѻ Ṇ
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ғ ᵂ
(Ҡᶈ

. ᴆ
ẓἨй Џẓ)

њ

Ϣ Ṇ

Ϣᾼ ᵂṆ ѻ כ

ạ

Ṇ

Ѭϧ

▲

Kenji Hara,Experience in 
Decommissioning of 
Nuclear power Plants in 
Germany.Walischmiller 
Engineering GMBH,2016) 
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Ϣ Ṇ
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Brokk remote controlled 

(plant for demolition) LMF general purpose vehicle
(http://www.cybernetix.fr/eng/nuclear

/nuclear/14.html )

Dual Arm Robot
(Robotics Research at

Lancaster University ) 

Gamma Camera Robot Rescue Robots FreiburgϢ ԃ
26
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ғ ᵂ ẓ
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Kiyoshi OIKAWA 

International Research Institute for 

Nuclear Decommissioning (IRID) 

й ẓ ạ ה
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֢ Ԉֹו ἤ ( Radioactive resistant performance) 

ϢЏᵂ Ἤᾼ , ḕ Ϣᾼᶼ ἤ
Ḗ ᴩЛ֝ ứ

Field robot ñQuinceò 

Sensors for 

measurement 

Camera 

Laser Range Finder 

CPU module, Battery, Motor driver

וֹ
(Cobalt 60) 

Component parts Dose tolerance 

Laser range finder 124 Gy(Sv) 

CCD camera 169 Gy(Sv) 

CPU module, Battery, Motor driver, 

Radio Tx/Rx, LAN HUB, etcé

> 200 Gy(Sv) Management guideline 

Å Unmanned heavy machine 20 Sv total dose 

Å Portable field robot 30 Sv total dose 
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1. Ϣ֯ ᵂ ӣ ᵑ

2. ▲ᵂ ӣ Ẃ

3. ᴆᵂ ӣ Ẃ

4.Ὅ ἤᾬ ᾼ ▲ᵂ

5. ≡ ᵂ ӣ Ẃ

ҳ. Ϣ֯ ᵂ ӣ ᵑ Ẃ
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ҳ. Ϣ֯ ᵂ ӣ ᵑ Ẃ

¸ ▲(Inspection) Ἠ ▲ ᵂ ѿẁ ἨἋ ᴷ

ȶᵓӣ: , ⁴⇔(UT), ☼(Eddy Current),

(NDE) Ѡה, ᴩ ׄԓἤц ᴷ ỄἋ ᾼ Ԉ

ȶ ▲ цᴆ╬ ⇔ếᴯ

ȶן Ӑ ᴩ ⅍иέ

¸ ᴆ(Decontaminate)/ (Cleanup)

ȶ> ᴆ╬цᾬԈ

¸Ὅ ἤᾬ ᾼ ▲ᵂ

1. Ϣ֯ ᵂ ӣ ᵑ

31

ӭ› Ϣ֯ ᵂ ϱ ₇ ч ϩ ц
в Ԉ ȳ аԈ ᵂц ȳ

▲ц ὰ ᵂȳ ֚ ▲ ᵂ ȳậѬ ♂ Ӣᾬ
ц ȳ ≡ ḳ ֵ ȴ



¸ Ṯᶾ ֯ ⱢΘ
2 mrem/Њ ᾼ М צ

500 mrem/Њ ᾓ
¸ЏϢ∟ẃ , ֯ ϯѠ ᴩ▲

, Ẕ ᾼ Ɫ
4,900 mrem/Њ ȴ

¸ ▲ , ᾼẃ ╥֯
ᵐ Ѭ ϱȴ

2. ▲ᵂ ӣ Ẃ 1ɉ ( ϱ ♄⇔ ᾼ )
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Ǧ High activity debris (~35 Ci of Co-60) in the Boiler 6 Cold Leg
Drain Line of Unit 4.

ω рлл ǊŜƳκƘ ǿƻǊƪƛƴƎ ŘƛǎǘŀƴŎŜ
ω оΦр ǊŜƳκƘ ŀǘ млΩ
ω рлл ƳǊŜƳκƘ ŀǘ нлΩ

Ǧ Drain line located in very congested area

How will we make sure the robots work?
What are we going to do with it when it is Captured?

(Josip Zic ,Section Manager, RP Programs & Field Support , Health Physics Department,

Radiation Safety Division, Use of Robotics and Remote Monitoring Equipment for Reducing Dose

and Risk Associated with Radiological Work at Ontario Power Generation,2016 )

ᵐ Ѭ ϱ ♄⇔ ᾼ
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Gamma Camera Robot

ᵐ Ѭ ϱ ♄⇔ ᾼ ( )
ɉ Ϣ ▲
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ᴯ

Distance from the 

elbow

ᵐ Ѭ ϱ ♄⇔ ᾼ ( )

D
o
s
e
 ra

te
 (R

/h
)
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Contingency Robot

Ϣй ’ ᵂ

Freeze-Cut Robot

ᵐ Ѭ ϱ ♄⇔ ᾼ ( )ɉ ᵂ
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’ й ᵂ ᶧ

ᵐ Ѭ ϱ ♄⇔ ᾼ ( )ɉ ᵂ

’
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ᵐ й

ᵐ Ѭ ϱ ♄⇔ ᾼ ( )ɉ ᵂ
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Results
Å Џᵂ ӂᶁ : 5 mrem /h

Å Highest Peak Dose Rate to a

Worker: 200 mrem /h

Å Total Dose for Source

Retrieval: 151 mrem

Å Dose for Source Containment

and shipping: 12 mrem

É Њо֮ ЏᵂϢ
É ЊоῈ Ὅҏ

Ǧ Ended up having to do it

again in 2014 

on Unit 4 Boiler 8
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Ϣ :כ
equipped with a camera to facilitate 

its dynamic and self-driven movement

(a).Robot as a whole

(b).Control unit

(c).Radiation sensor

(d).Geiger counter

(e).LCD screen

(f).Wireless

(g).GSM & GPS Controllers

2. ▲ᵂ ӣ Ẃ 2ɉ ᵛ Ϣ

( Mohammad I. Alfraheed, etc., A Robot for Real

Time Detection of Nuclear Radiation Levels 

Jordan Journal of Electrical Engineering,

Vol. 1,No. 2,2015)
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(a) Connecting diagram of the DC-motor and the motor board

(b) Connections between the DC-motor, CU, and the motor board

This design serves  and eases the control of the movement during

rotation
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Ṇ Ҕ╗:
▲ ϢȳϮẓứᴯ ȳ
Ḑ, ѿцⱢ֣ч ᾼ

ạМїᾼ ȴ

֝ ֯ч Ἢ Ϛẓ5 ᾼ
Ɫׄ , ᵂ, ṳὊ ᾼצ

2. ▲ᵂ ӣ Ẃ 3-- Ultrasonically inspect SRS reactor
tank walls for cracking

(G Shanmuga Sundar1*, R Sivaramakrishnan1 and S Venugopal2,
DESIGN AND DEVELOPMENTS OF INSPECTION ROBOTS IN NUCLEAR ENVIRONMENT: 

A REVIEW, Int. J. Mech. Eng. & Rob. Res. 2012)

Å 4 inch diameter access hole, 16 ft long

reach

Å Scanning performed under water

Å Calibrate transducer in tank before

and after each scan

Å Certifiable UT scan results

Å Scan mapping accuracy in sub 

millimeter range

Å Completed scans of 3 SRS reactors

Å Multi-million dollar program with full-

scale reactor tank mockup for testing
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1 . Remotely Operated Underwater Vehicle for PWR Vessel Inspection

2. PWR Reactor Head  Visual Inspection System

(Seungho Kim, Int. Expertôs Workshop on the Decommissioning of TEPCOòs Fukushima NPPs Unit 1-4

Mar. 12 ~ 14, 2012.)

2. ▲ᵂ ӣ Ẃ 4ɉ֢֢ה ▲

43



2. ▲ᵂ ӣ Ẃ 5-- inspection robot for nuclear station
steam generator secondary side with self - localization

( )
44



ÀJinke Li and Xinyu Wu contributed equally to this work
Guangdong Provincial Key Laboratory of Robotics and Intelligent System, Shenzhen Institutes of 
Advanced Technology, Chinese Academy of Sciences, 1068 Xueyuan Avenue, Shenzhen 518055, China
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Ǧ Real-Time Routine Surveys

ω DŀƳƳŀΣ ǘǊƛǘƛǳƳΣ ōŜǘŀ ŀƛǊōƻǊƴŜΣ ŀƭǇƘŀ ŀƛǊōƻǊƴŜΣ ǊŀŘƛƻƛƻŘƛƴŜ

Ǧ Use of robotics to perform surveys, visual / thermal inspections

Use of Robotics and Remote Monitoring

Equipment for Reducing Dose and Risk

Associated with Radiological Work at

Ontario Power Generation

Josip Zic

Section Manager, RP Programs & Field 

Support

Health Physics Department

Radiation Safety Division

(International Workshop on the Use of Robotic 

Technologies at  Nuclear Facilities 3-Feb-2016 )

2. ▲ᵂ ӣ Ẃ 6

( Мӑ ӱ ▲ ᵂ ẓ)
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iRobotôs

510 PackBot®  

Used for: inspections, surveys, and 
manipulate items up to 60 pounds ïoperated 
via radio interface (2.4 or 4.9 Ghz) 

The operator accurately manipulates objects as small as a watch battery with
the user-friendly, 3-D active modeling on the controller

3ẓ ế1 ẓҠ 7 ᵢᾼ3 њ њѮ

ü 3ẓ Ɫ ᵂ ẁϠϚ ׄԓȳᶙ ᾼ
Ϣ

ü כ  Ԉᾼ , ẁ ♪ ᾼᴯ
ếᾭ - Ϣ Ϥ ᵂ

2. ▲ᵂ ӣ Ẃ 7--

(Daren Cato, Duke Energy Joan Knight, Exelon Generation ,2016) 47



The 710 Warrior ѻ ӣὑ ₤ᾬ₇ếὍ ἤᾬ ,
ֽ о

¸ 200 ᾼЄ₤ Ϣ
¸ѐЉXPOɶJ>QNɷ J>OVɶ њњ ế ₤

ạ
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Ϣ ῺЛ֝ᾼ֮Ѡ,ֽ֮ὰ, ᾼ֮Ѡ, ếמ
ꜙᴟᴯ ᾼ֮Ѡ, ṳ ֢ ₤ ᾼᴆ╬ᾬ,ֽᴊ

ế Ϥᴆ╬ᾬ

For Low Places For High Places 

For Upper Floors 

3. ᴆᵂ ӣ Ẃ 1-- ч Ἢᾼ ( Ϣ) ᴆᶾ

( Kiyoshi OIKAWA, R&D on Robots for the Decommissioning of Fukushima Daiichi NPS,IRID, 2016) 
49



Evaluation of robot performance (Decontamination) 
Robot that meets specified requirements not only for decontamination performance 
but also for remote control , linkage with other system components and safety 
performance 

Ϣ ᴆἤ

Ṝ ứ Ḗᾼ ϢЛ Ҡӣὑ ᴆἤ , Ҡӣὑ
ạȳ Ẕ҃Ṇ аԈᾼ ếׄԓἤ

Evaluation Item 

ᴆἤ

ạ

ׄԓἤ
50



2- D Torch Cutting u ««u «ª¤±í

Pentek еҨҠ ẁ ╟ ᴆế
ếẔ҃צ ᾼЏᵂ ᾼ2ế3-
ԓ оᾼЏᵂ Ϣȴ.

u ««u «ª¤±>íҠѿ ֢ Џᵂ
ȲҔ╗ + ȲḤ ȳ
Ё ȳ ד ȳ ▲
ếẔ҃

( Pentek, Inc. )

3. ᴆᵂ ӣ Ẃ 2ɉ ╟ ᾼ ᴆᶾ
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Andrew Szilagyi 

Director, Office of D&D and Facility Engineering

US Dept of Energy, International Workshop on the Use

Of Robotic Technologies at Nuclear Facilities 

February 2nd ï4th 2016

Ἴậ֮ ᴆ╬ᾬ ẓ

3. ᴆᵂ ӣ Ẃ 3ɉRobots used at Fukushima
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Czech Republic

4.Ὅ ἤᾬ ᾼ ▲ᵂ Ẃ
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כ ☼ᾼԏ ἬȲצϚќ
שׁ  וֹ ế Ϣᾼ
ȴ
М ѾἬצᾼ ֯

ṿӣ҃ שׁ ᾼֹו Ϣ
Ȳһ ҅ Ϣ Ϥ ч

в ȲᶙכϚṆԝᾼ ԉ ȴ
Ἤᾼ ԏ о

שׁ Ȳ2014ד ЄṸ
שׁ֥ ɶ ϯ ≡

ϢɷȲ2015דἉϚ ӣϹ
▲ ᾼɶ ≡

ϢɷӔד‐הȴ
╥ в Ϛ֯ ṿ

ӣ ᾼ Ϣȴ

ҠѿἭắTSᾸͅ Ȳὂ ḕЊ 100

ᴫӆɎSvɏᾼ ȴẔ ᾼד
ȲꜙᴟҠѿὂ ḕЊ 10000 ᴫӆ

ɎSvɏᾼ

5. ≡ ӣ Ẃ

ᾼṶ╝ ≡ Б ῀,֯ч Ἢᾼ Ɫפּ ϫẞ
ᴍ ᴫӆ, ≡ Ϣᾼ ἤ ӱҏ− ֪ױ, Ϣ╥−≡
ᾼ Ḗ ẞṶ╝ Ầᵗ ד▲ ᵂ ȴ
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-10ѣ18ѡד552017 20ѡȲӦМ ᴩ ‒ о ỗ ếМ ϩῖԌצ еҨ њ
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1. Ϣ֯ ᶰᵂ ӣ ᵑ

2. ᴆ╬ ▲ ᵂ ӣ Ẃ

3. ᴆᵂ ӣ Ẃ

4.Ὂ й ᵂ ӣ Ẃ

5. ᵂ ӣ Ẃ

Х. Ϣ֯ ᶰᵂ ӣ ᵑ Ẃ
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1). ╟ ᴆ╬ ▲ ᵂ
вὍ ἤᾬ ἤ ứ╥ ᶰ а ȲяẔ╥
⇔иᵉếὍ ἤ ׀ ᴷ:

ᶰѠהḟứȳ ᴷȳ ᾬ
Ѡᾎḟứȳ ᶰ ӣ Пѻ Ӑ ȴ

2). ᴆᵂ
Ṇ ȳ Ԉᾼ ᴆӭᾼȲ╥ⱢὊ ›ᾼ ᴆ╬ᾬᾼҟ Ȳѿ
ṮѦὊ ᵂ ᴆ╬ ὑ ȲἨ῏Ɫṿ Є ԌὊ ᾬ Ҡ᾿ Ἠ

ԛ ᴆ ∟ ֥ ȴ

3). Ὂ й ᵂ
ὑЛ֝Ḋ ᵑцᾬԈᶮ ᾼὊ ẓ Џᾎᶾ й ẓц 
ᾼ Ȳ ᴕ ẔҠ ἤцԛὊ ᵓӣȲϷ╥ Ḗȴ

Ὂ ᵂ Ὠכ ᾼ╓ Ȳ ╥ѿ ҏֵюὍ ἤ ᾬцϚ ᾬ
ᾼ оⱢ ȲᴖЛ ╥БὊ ϠṪṷȴ

4). ᵂ
ᾼ ứ ᵂ ȴ

Х. Ϣ֯ ᶰᵂ ӣ ᵑ Ẃ

1. Ϣ֯ ᶰᵂ ᾼ ӣ ᵑ
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ҏӣ Ṇ
ɦ ᴆɧ

цᴆ╬
ɦ ▲ɧ

ɦὊ ɧ(1)
в

ɦὊ ɧ(2)
Ἢ

ӣ
Ἠ

ӑṿӣП
ᴟ

ԛ Ἠ
׀ ╟Ȳ
ᴩ

ᾼ ц

ậҏӣ

∟Ȳ ṿ
ӣо

 
֯ѻ
ц

вᾼὍ
ἤᾬ Ȳ
ṿ∟ Ὂ
Џᵂ

ѿׄԓ
ᵓ ᴩ

ᴩ
Ԉ ц
Ἢᴆ╬

ᾼ
▲

ЏᵂȲ (ѿ
Ɫ ׄԓ
Ὂ ᵂ
ế

Ӣ ᵑ
ᾼ ᴷṼ )

ⱢṮѦὍ
ἤᾬ ֣

ҵꜜ Ȳ
ԒὊ

Ἢвᾼ
ц Ȳṳ

Ἢ֮ὰ
ц ϱ 
ᾼὍ ἤ

ᾬ ᴩ
ᴆ

֯ Ἢв
Ὂ ЏᵂБᶙ

Ȳᵛ∟כ ᴩЄ
Ὂ Џ

ɿ ᾬᾼ

Ṽ ᾬὍ
ἤᾬ ᾼ ⇔ȳ
ἤᵂ иȲ

ᴩ ᾼ
ȳ

⌠
Ё֮

( ֮
о)

ᴞ ч Мậҏӣ Ȳ Ἤצ ╟ᶙԓὊ ṳ
ӢᾼὍ ἤ ᾬ ᴩ П Ȳᵛ Ɫɦ ᶰɧ

ᶰ ᶧ
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̡

Ϛ Пṿӣ ᴟ10712דѣ6ѡẞ Ȳự Ở ᴩ ᶰЏᵂȲ ◕
Ȳד8פּ ѻ ᵐ⁯ᴟҠ ᴩὊ П ⇔Ȳ֪ױȲὑ2127ד Ϥ ᶰ ᴩ Ȳ

ᶰ ᴩЏᵂ ȴכᶙד25 Ϛ ᶰ ☼ ֽ

ү Ϛ ᶰ
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Ϛ ᶰ֢ ◕ѻ ᴩᵂ (ү 2016.9.26)

¸ ᵿ
¸Ё ᾙ ( )
¸ ֥ ἪὊ
¸Ḧ ἪὊ

¸ ᶰ ἵ ᵂ
¸ ᶰ ᵂ
¸ ∟ ▲
ᵂ
¸Ṇ ᴆц♪Ѭ
¸ ᶰЏ
¸ ᶰἬ ∂ ╟

∂

¸ ӣ І ╟
¸Ḧ ἪЄ₤ ԈὊ
¸ч цẔв Ԉ ᴁцὊ
¸ч ᵐ⁯Ṇ Ὂ
¸ӣ І ᴃὊ
¸ѻ   Ὂ
¸Ẕ҃ ᴆ╬Ṇ ц ᾼὊ
¸∂ᾬᾼ ᴆ

¸Ẕ҃ ᴆ╬
∂ᾬὊ

¸֮ ц
Џᵂ

◕ ᶰὊ ◕
◕

ᵿ
◕

2018.12 (ד8)
2026.12

(ד12) 2038.12 2041.12 2043.12

(ד3)
(ד2)

ᴥֿᾼᵂמּ

ϢἨ ẓ
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֯ ᶰ Ԓ ᾼ ╥Ȳֽᴶ Єᾼ

Џ ȲҔ╗Џ цṆ МȲ ҏ ᶰἬ

ᾼЏ Ȳṳ ֥ Ȳ Ɫכ ᶰἬ ᾼ

ȲѿⱢ∟ ᴩ цὍ ἤ ᾬ ȳὊ Џ

ȳׄԓ ȳכӐцᴩ╜ ᾼ ȴ

֯ ᶰЏ Ӣᾼ МȲ Ӧ ȳ ц Ἢ

П3D ₤ ᶾ ᾼ ӣȲὑὊ ᵂ › ᴩ Ȳ

ᴩЏ ᵗᶾ П ȴ ᶾ ẁЏ Ȳ

ԛᴸ ᵓӣ Ϣ ᴩ ▲ (ᵶ ἤц♄о ⇔)

ᾼ ֥Ȳ Ҡ ẞ› ᶰ ὑϢϩȳכӐȳׄ

ԓ ᾼӭ ȴ
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(MASANORI IZUMI4  ,DEVELOPMENT AND EVALUATION OF A TEMPORARY PLACEMENT AND 
CONVEYANCE  OPERATION  SIMULATION SYSTEM USING AUGMENTED REALITY)

Ṇ ӣ ếὊ ᾼ Ӣ 3D ₤ᾼ
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3D ₤ІṆ ц ІṆ ᾼ ӱ

63



( Principles on Radiological characterization of the Unit 1 at Ignalina NPP for

Decommissioning Purposes  2008 )

ᶰ ֢ᵂ ◕ᾼ ἤ ▲ṿӣᾼ Ѡᾎ
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