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B the UK would “/ead the way in successfully decommissioning redundant nuclear facilities” and that a key priority

was to “decommission the UK's nuclear legacy’, with the waste at the Sellafield site highlighted in particular.

B Legacy waste at the Sellafield site in Cumbria has been described by the Nuclear Decommissioning Authority

(NDA) as an ‘intolerable risk’ and there is growing pressure to accelerate the decommissioning at this, and other

sites around the UK.

E  Whilst some of the decommissioning activities can be solved using existing technology, the recently published

Technical Challenges document, produced by Sellafield Ltd identifies outstanding research requirements, many

of which are related to characterisation.

B This is of particular concern as characterisation is a fundamental decommissioning task which features

extensively in the Technology Baseline and Underpinning R&D (TBuRD) documents of all SLCs, particularly

Sellafield and former power stations.
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E  Enhanced safety
F  Reducing both exposure and cost
E  Minimize manual intervention time in highly radioactive areas = enhancing safety and productivity
B Cost reduction
E  The reduction of personnel exposures = cost reduction
E  To perform a manual task in a high radiation field, many workers are required to avoid excessive doses. For the high
radiation task, large number of workers employed.
F  Robots can replaces many human workers
F  Productivity improvement
E  Because of the cumbersome nature of some protective clothing, worker efficiency can be greatly reduced.
E  Workers may need to participate in multiple rehearsals to train for a task before it is performed
E  Robot can reduce the number of workers
E  Accessibility
F  Access to work locations that operators cannot physically enter
E  To survey small diameter pipes
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Decommissioning Sites

Access port(150mm)
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- Project goals: optimal design of mobile robot mar
for retrieval of contaminated materials from inaccessible
(mother-child type mobile robot)

- Mother: 2 DOF vehicle with 6 DOF manipulator
- Child: 5 DOF pole climbing robot

Mother Robot
(mobile robot)

www.shutterstock.com - 163628318




Pole Climbing Robot (KOR]
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Center position error

#150 -F: 2




SE
=
T
™
Ko

=S

=

A

olues

I

9ol

a&

A
o

Ol

PAEE




'al Mother—cmld Q%I[KOH]




Schunk %o £ 3] 3] 7|4t 3} %]

_Real Obstacle

Successful grasp: #1 BT

OBJECT =
Start Position

_~Visualised Obstacle

Desired Position

Trajectory




%E National Centre 0 Nuclear Robotlcs J-}Iil £H0{ sigt

Il'.;- '

National Cf ntre of Nuclear Robotics (NCN R)
«  HXEEOF 2R HOEHM oHAS ATt A HAAY Hub
» A3 ERSRCY “Robotics and Al” X2 =7
o =2 7|3 (AKX : Univ. of Birmingham (Prof. Rustam Stolkin)
- &0 7| : F= 974 CHSE, O|=F NASA, JPL S
«  IPH| 7|44
«  O& 2 40M OIIRE
« KAERIS] &0{ dh4
* International Strategic Advisory Board &%
* NCNR ¢g#2| KAERI ¥I& A S8+ X|H
»  KAERI €722 NCNR ¥ U 3¢+ &0
-  KAERIS| & A|4 &HH| 35 &2
* No Fund from NCNR
« I\t 234t
- HXH EX Z0f A Ayse me U M Vs HE &5
« KAERIQ| HXIH=2EZ0F XA Z&




18.08~2019.12, Univ. of Birmi

o7 Y 2F

| EARM 991 XIOIA Sfeite] HZ0| 0f2e BT B AIMIN QHETo| HXIE 8
U= 0[S 2 AAHS| §Z XE A 7|&

HE W

e 3D H2{d U HE| YA SEME| 7|8t EXZ L
#Z =F 71&(UK)

- ZAMIA 7|ute| 22 S3fe] 3x 1T
g0l

- 3D HaY J|ve] HRIZE R HE A RS
e EIX| 22| H x| X[o} mjetS ¢lst 3XI 5
AH¥(Dead Reckoning) 7H&

- g7|uo| IMER 0l Z8A|0| H9/X| Xto} Mo}

- 3D I}O|Z RXE SHIAQ #$IX] Xto} I}
o DX Y| OAST Xl 20| ¥H X5
S8 45 A4 :
N T EL R B E S XTnEEN IO E L SIE

N




HXE Alde HF 1 SHHIE ¢

LASEEX| ER2 FE
- 0|4l 22 (Mobile Robot)0|D1
- Mother Robot-Child Robot2] ¢ Zi0|B22 11




_;1'6;-
[
g 1]

= -
e

S S =

=5 K
RE
ol oF) 0
Ko oK <
K1 50 Ki0
Ao

oH Ko



O 2 E=afstRet = SR H e}
A A AS(EPSRO)7t =EI6H= HAIH AL HE
ofiAll A YALIE7|= 22| E0F eh-F

ZEHTNHE 5ol KAERIS UoBE 25 ®172

u R A AS

- ®ixi KAERI= &= National Centre for Nuclear

Robotics(NCNR)Zt 7| ¥ ¢
(NCNR Birmingham CH3}(UoB) £T&)

{Birmingham C{2})
- Hg A oMot AR ER ALS M ST

. 93 EPSRCE HE| NCNRE SX|6}0] 41471
11,588,4310I2CE K| QUS

+ ER ARSI WU Y2712 HHE
- {KAERI)

- OSYERE
. NSt BS

HE X HY ZF M= WY

re
-
Hu
x
bt
o
Jio
FH
i
0x
u b3
met
4>
30
ojo

+ A MY} : Prof. Rusta
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Prof. Ales Leonardis (UoB) : Robot Vision

+  Prof. Michael Mistry (Univ. of Edinburgh) :
Robot Dynamics

Prof. Tom Scott (Univ. of Bristol) : Robot Vision
and SLAM

Dr. Esfahani Amir (UoB) : Deep Learning

Matching Fund
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