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The importance of safety and emergency preparedness of nuclear power plants (NPPs) has been increasingly emphasized
since the Fukushima accident. Recently, the Nuclear Robot and Diagnosis Team at Korea Atomic Energy Research
Institute (KAER)I) initiated research on an unmanned emergency response robotics system. The objective of the research
was to provide a practical means that countermeasure the initial accident stages of NPPs. Considering that the robotic
systems that tried to mitigate the damage caused by the Fukushima accident did not work adequately, the robotic system
to be developed should be tested in the testbed simulating the accident site of NPPs. In this paper, the recent domestic
works on a robotic system for the safety of NPP were introduced.
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Fig. 2 Emergency response robot of KHG
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Operator
:

« Protection cage
+ Power transfer from
ATV (1.8kW)

+  Long time operation
* 1 cam + sensors

+ FPV (Headplay)
+ RF communication
+ 3 Channels (ATV cam
x2, Drone cam)
«  Joystick controller (Xbox)
+ Dual controllers

+  High speed (60 km/h)
- High mobility

- Engine + generator

+ 2 cams + sensors

- Drone flight + cam

Fig. 3 Remote accident monitoring (RAM) system
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Fig. 4 Radiation detectors

Fig. 5 Radioactive disaster prevention drill
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Motor
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finder

Fig. 6 Remotely operated forklift
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Fig. 9 Stair of testbed

Fig. 10 Door and obstacle of testbed

27180 = A AT FEEBAe) BES A
A ST WA SN 2E AP ol ook 2%

(1) At 54k

spEHAA O AE §EUEA AAel] ol AGS A=
sl Bl Alofel o], A AAE BER
of glofut, Bl2EHEo|AE 3255 Fig 99 o] 4stect.
ol Azt AWSE mpo] HAFA ool ol A
3 A Fakgol 7RseHE shershr] S1siA LAskt

() g3} FollE BAL
g AERE] B AR 243} FUSHA Fig 102+ o] 38
em(Z) x 104 cm(Zo]) x 14 em(o))2 FAIC} fEBEA

Fig. 11 1st floor of testbed

& Fig 113} Zo] 1lm ole] 53 %
o St FASHA BB 150 5t

) & 2A
Eﬂ’\EHﬂ‘:-‘l] i &fbol= Fig. 103} 2ol 77, FA%, W5
5 35RE ANsATt 78 el 49 AFugen
5°—4 e ol siAlE WAY IA olF=E FET
% gleh. FABE oF 10mm JE2 FANKE BolFwl Aol
A= 2otk WEFL 180° IR g0l A
WA S o §ARE S 4 ik, 2Ro| £ &HolS
FESHA WO R Fojz 4 9 o]RE SRelshuA 14
skt



328/ April 2019

o

ZHESSX| M3 H M4

(4) B BAL

A7 ﬂﬁoﬂﬁ sre R ZA 2| Bl Tdjold] B o
AEle] i, o)y & 7H4L 3.5em x 9 cmo|th. 1A &2
& olEoltt 31 Alofl a#lel’ Foll ol 7|97k ZHdo] H=
1% BQ1817] $Jato] Fig. 129} 7o) 230 1ol ujehy
T3kt

HU

(5) Akete] wr

o Zzmu Aol WiHE Z21517] A

Asted, AA| BAT FASHA Fig. 129} 2

9] 714 30 ecmz FAJSH )
=

al

Apefelt &

&
A]
fi— 5cm, 72

m\l rr

ARl BARREY E|AE
3} 4= Q= FHO Sl
A AL @S AW A 3ot

=2 o2

4. 42

S A0} AbaLe} 2 AR WAL
S R I i s o |
AR WA AL Ao Ao R
17| shizell 27190 A @y
sot 9 =
R oawoﬂxib *‘Xﬂ AP B AR Ak AR
QASMES Ao R B B A87Fs A0l Re 2RslS
= NEstaal gty AdE 2RSS HAEHEoA o
3 9 HR]ses B ZeA 2 ALS g}o}a]._ﬂ TN AAAFSE

AL Aol 4143 s
go disto] A&stort.
Qlsto] 2R} o]

o A1) sl A 4

ACKNOWLEDGEMENT

o] 1RL 20199 E HHEA/| S RFAR)| FAFOR
A9 wol 4 FRATAAY.

REFERENCES

1. Kim, S., Jung, S. H., Lee, S. U., Kim, C. H., Shin, H. C,, et al,,
“Application of Robotics for the Nuclear Power Plants in
Korea,” Proc. of the Applied Robotics for the Power Industry 1st
International Conference, 2010.

2. Kim, S. H., Kim, C. H., and Seo, C. Y., “The Development of an
Inspection/Maintenance Robot for Steam Generator Tubes,”
Korea Atomic Energy Research Institute, Vol. 35, No. 36, pp. 1-
560, 2003.

10.

11.

12.

13.

14.

15.

Lee, S.-U., Choi, Y.-S.,, Jeong, K.-M. and Jung, S.,

“Development of an Underwater Manipulator for Maintaining

”

Nuclear Power Reactor,” Proc. of Control, Automation and

Systems International Conference, pp. 1006-1010, 2007.

Groupelntra, “Groupelntra,” http://www.groupe-intra.com (Access
14 MAR 2019)

KHG, “Kerntechnische Hilfsdienst GmbH,” https:/khgmbh.de
(Access 14 MAR 2019)

Wikipedia, “Honeywell RQ-16 T-Hawk,” https://en.wikipedia.
org/wiki/Honeywell RQ-16_T-Hawk (Access 14 MAR 2019)

Wikipedia, “Packbot”,
(Access 14 MAR 2019)

https://en.wikipedia.org/wiki/PackBot

QINETIQ, “Talon,” https:/qinetiq-na.com/products/unmanned-
systems/talon (Access 14 MAR 2019)

CNET, “Qinetiq Robo-Loaders Heading to Fukushima,” https://
www.cnet.com/news/qinetiq-robo-loaders-heading-to-fukushima
(Access 14 MAR 2019)

BROKK, “BROKK,” https://www.brokk.com (Accessed 14
MAR 2019)

Zhang, Q., Zhao, W., Chu, S., Wang, L., Fu, J., et al., “Research
Progress of Nuclear Emergency Response Robot,” IOP
Publishing, Vol. 452, No. 4, Paper No. 42102, 2018.

Cho, J. W. and Jeong, K. M., “Investigation of the Emergency
Response Robots Used for Mitigation of Severe Accident of the
Fukushima Nuclear Power Plant,” Journal of Institute of Control
Robotics and Systems, No. 7, pp. 1-8, 2011.

Park, J. and Choi, Y. S., “An Aerial and Ground Monitoring
System for Nuclear Accidents,”
Nuclear Society Spring Meeting, 2017.

Transactions of the Korean

Kim, W. W,, Kim, H. P, and Park, J. Y., “Advanced System
Establishment for Nuclear System Integrity,” Korea Atomic
Energy Research Institute, pp.1-385, 2015.

Choi, Y. S., Lee, S. W, Jo J. W, and Jung, K. M.,
“Derivation of Robot Mission for Nuclear Emergency
Response/Derivation of Robot

Mission for Nuclear

Emergency Response,” KORNIS, Article No. 2017-002563,
2017.

Sung Uk Lee

Principal researcher in KAERI. His research
interest is robust control and hydraulic
manipulator.

E-mail: sulee@kaeri.re.kr



April 2019 /329

Youngsoo Choi

Principal researcher in KAERI. His research
interest is emergency response robot and
radiation hardening.

E-mail: yschoil @kaeri.re.kr

Kyung-min Jeong

Principal researcher in KAERI. His research
interest is emergency response robot.
E-mail: kmjeong@kaeri.re.kr




	원자력 시설 안전을 위한 국내 로봇 개발 현황
	1. 서론
	2. 국내 비상대응 이동 로봇
	3. 원전시설 사고모사환경 테스트베드 구축
	4. 결론
	REFERENCES


