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Mandate:

Deliverable;

Members:

MyNEA link:

Gy

Nuclear Energy Agency AYNEA
EGRRS Overview

15 November 2019 — 14 November 2021
Draft Report expected by the end of 2021 (publication in 2022)
57 nominations from 13 countries and the EC

IAEA as observer
https://mynea.oecd-nea.org/cms/icms/tl 2004923/en/eqrrs

France

Russia

United States
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EGRRS Development (end of mandate report) (i)

Management e S

EGRRS Kick-off Meeting 09-10.12.2019:

— Development of EGRRS structure

Vice-Chair

“BARRIERS” “COST BENEFIT”
group leaders group leaders

Regular bureau meetings (including Ad Hoc Leaders)
Organization of virtual EGRRS Keynote sessions;

EGRRS-1 Plenary Meeting 07.12.2020:

Ad-hoc group on Ad-hoc group on Ad-hoc group on
“STATUS" “BARRIERS” “COST BENEFIT”

— Presentation of first results: EGRRS members

— Approval of PoW 2020-2021;

— Draft EGRRS Report discussed and development initiated;

— Planning of last EGRRS mandate year with proposals for extension
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EGRRS Development (end of mandate report) (i)

EGRRS Keynotes:

» 15t keynote speech by Michael GUSTMANN “Emergency
Response Robots at KHG - existing systems and current
projects” (https:/mynea.oecd-nea.org/cms/jcms/tl_2005314/en/eqrrs-
keynote-by-dr-gustmann-khg-germany-
tbc?IGNORE_EXTERNAL CALENDAR=false&usage=full&eventStartDat
€=1596110400000) (30.07.2020)

Control shelter for indoor- | " N [C]
manipulator vehicles oo M R T

» 2nd keynote speech by Shinji KAWATSUMA “Robots and
Remote Systems for Decommissioning Accident damaged
reactors” (https://mynea.oecd-nea.org/cms/jcms/tl 2009413/en/2nd-

eqrrs-
keynote?l GNORE EXTERNAL CALENDAR=false&usage=full&eventSta

rtDate=1603364400000) (22.10.2020)

Four leg robot with baby robot

Four leg robot with baby
robot was deployed for the
survey of lower part of Bent
tubes of unit 2 on December
11" and 12 The first day's
operation was completed.

'
second
robot lea
stairs.
thought
by grating
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EGRRS Development (end of mandate report) (iii)

Ad-hoc groups development B e

STATUS OF CURRENT TECHNOLOGIES AND USES / DEFINE TERMINOLOGY
« Draft survey created to assess the current status of activities and main actors;
https://www.surveymonkey.com/r/[EGRRS-STATUS (Password: OeCD-NeA 202%)

BARRIERS / IMPEDIMENTS

« Survey created to identify barriers and impediments of RRS systems;
https://ec.europa.eu/eusurvey/runner/EGRRSBarriers (Password: Oecd202*) —

« 1stgroup meeting (04.06.2020), 2"d group meeting (02.07.2020) e e

EGRRS Survey on Barriers and Impediments

era bamers ara - . 300 Rt Syt (RS) i e s back 20
- o Nather chteoges and

COST BENEFIT ANALYSIS
« To access and guantify the cost benefits of RRS systems, strategy of doing the
analysis has been discussed in their group meetings (07.07.2020 and 14.01.2021)
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EGRRS Report

EGRRS Report (Working Draft)

1. Introduction

Robotics and Remote Systems (RRS) are essential technologies for work in hazardous environments, |nc|udmg

.
1. Introduction
high radiation environments, encountered in i ive waste and RRS
comprise an extremely broad and diverse collection of different technologies. In the NEA NI-2050 initiative?,
expert groups specified the implementation of RRS as a cross-cutting issue in the nuclear industry, particularly in
. r O g r al I I I I l e O O r I l I I l I I I ary waste (RWM) and d iing. Also, it was noted that the application o' RRS port (Working Drafi)

should be considered in designing of new, edvanced reactors with respect to the of
radioactive waste as well as for i The comprehensive i ion of RRS \'n RWM,
and legacy prajects, can not only improve the safety of the staff but also protect

3 G - - - the population and the environment.
~ Ad-hoc Grou p Activities ot et et o g e et et e preantiios e o el classification of sffects

countries to obtain a common understanding of what can be done tofacilitate the way of RS from the developer

meframes:
0 the implementer and from the laboratory to the industrial production. The results and conclusions of such a
dialogue could be a foundation for the development of reports/standards/other outcomes, which could be e ~ economic bensfits may be achisved faster then in 1 year

further proposed to all parties for better implementation of the systems. Jrm — economic benefits may be achieved in 2-3 years
. tatus oTf the Use an evelopme Nt o e e o e ot s o sl s s e o ey s o
undertaking in providing secretariat service. Moreover, the support of the implementation of the RRS application

rm — economic beneits may be achieved n more then 7 years
in the nuclear back-end activities is entirely in accordance with the NEA mission in relations to RWM and

Robotics and Remote Systems in Back- P

1.1 Background
cost benafits may be achisved on one stage of project

E d - - In 2017, the NEA Radioactive Waste Management Committee (RWMC) accepted a holistic approach that would — coat et mey be schieved in s profct 5
n A I C at I O n S provide member countries extensive support in the aress of radioactive waste management and ' ! ) Ly
decommissioning (which became the responsibility of the Committee on Decommissioning of Nuclear # projects — cost benefits may be achieved in a faw projects
Installations and Legacy Management (CDLM) after April 2013). The RWMC and CDLM examined activities that _ gost benefits may be achisved in case of global implementation
would focus on the optimisation of national programmes on radioactive waste (RW) management and
- - decommissioning.
— 3.2 Barriers / Impediments The brod splcatonof fhanced achnclegis, incuding b, wos s the NEA s ene of e
" methods for such optimisation.
National institutions have expressed the need for an international activity that would focus on the application of 5. Future Work
robotics and remote systems (RRS) in the nuclear back-end. Thus, the NEA organised a workshop that provided
C - - a better understanding of the challenges of such a request. The discussions demonstrated that there was a
— 3 3 O S t B e n e I t A n a ys I S growing interest in establishing an international initiative that would support member countries in exploring Jared)
" ways to expand the use of robatic and remote systems in the management of radioactive waste,
ioning and legacy The broad use of RRS in relevant projects ean not only improve the 1ate of the EGRRS is extended to Stage 2, the following work is proposed for consideration:
safety of the workers involved in such projects, but also better protect the general population and the tablish an Ad-+oc Group for of RED, and licensing interfaces

environment.

T M H d implementation of robotics in back-end;
. eS S O n S e ar n e I S C u S S I O I I O O p r aC t I C e However, users are hesitant as they are prone to equipment that has a proven quality and acceptable price, stermine the most prospective and required directions for the development of robotics and remote

increased service life, high maintainability and versati stems;

epare recommendations and proposals for 1 R&D ion and coordi to
cilitate development and implementation of robotic salutions; and

5 F u t l I r e WO r k . .or - 5 12050 salyse impact of robatics on the nuclear energy sustainability across the globe and compliance with
. 3 e UN sustainable Development Goals

zal example in an emerging field, the use of RS in the construction and operation of deep geological
spwain s (DGRs) for used nuclear fuel and high-level wastes can be further studied in conjunction with the
RWMLC.

6. Summary and conclusions :

prone to creating excavation damage zones in the host rack which could be detrimental to the long-term
performance of the repository. Alternate construction technologies, such as robotic tunnel boring machines,
show promise as a safer, more efficient method for DGR construction. In addition, operation of a DGR will also
require robotics and remote systems due to the inherently high radiation environment.

22
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EGRRS Report (i)

3.1 Status of the Use and Development of Robotics and Remote Systems in
Back-End Applications

» Information was compiled from several sources, including a survey of practitioners, researchers, and
nuclear safety regulators;

» Review of published literature; and the combined expertise of the EGRRS Status Group (review is not
exhaustive), a sufficiently broad overview of the types and uses of robotics and remote systems is
provided.

» The information may be used as the basis to establish an interactive data base of robotic and remote
systems for practitioners, researchers and regulators engaged nuclear facility decommissioning and
waste management.
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EGRRS Report (iv)

3.2 Barriers / Impediments
» The questions in the survey addressed topics both general and focus activities on nuclear back-end.

» Difficult to establish trends using a small set of results, proper quantitative analysis may reveal some
more patterns.

Summary of relative importance of perceived barriers and concerns with RRS implementation
Answers

Potential for personal injury retrieving malfunctioning equipment [ NIRRT

» To increase survey sample size, additional s i s s i .

Concerns with personnel safety N

responses are required. The ad-hoc group is S g—
currently pursuing means to disseminate the survey sttt et p——
to a larger group of experts including researchers, bt arentain .o s it ———
end-users and suppliers. These further responses S ;";T'ii“”l‘“faifi;ii”“falf'i"iT.“”‘Z“"J B
will be included in the final report. et et ———

Work force concerns with job loss [N ]
0 5 10 15 20 25 30 35 40 45 50
B 1-notimportant M 2-somewhat important 3-important M 4 -very important M5 -critical
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EGRRS Report (v)

3.3 Cost Benefit Analysis

» The Cost-Benefit Analysis (CBA) Group provides a global vision on economic effects of robotic
technologies as well as to consider practical cases with a notably positive impact. Since a global view
and hands-on assessment require different methodologies, the CBA Group has developed a hybrid
approach to address the needs of different parties.

Summary of Cost-Benefit Drivers and Assessment Approaches

DRIVER DESCRIPTION ASSESSMENT APROACH
Operation scheme Use of robotics vs manual Indirect
. . erformance of tasks. Will
> To provide a global review, the Group has: nfluence CAPEX and OPEX
CAPEX (Capital Expenditures) Total capital cost of Direct impact. Calculation.
I 1 facility/system
> Developed a SyStem Of economlc drlvers and OPEX (Operational TotaP(I)er:tionalcosts Direct impact. Calculation.
1 1 1 I xpenditures)
metrICS for thelr qualltatlve assessment IFE{isFLs t Change in nature and costs Direct impact. Calculation.
. . . . associated with risks and their
> Considered of both direct and indirect effects to mansgement. t
. . Staff Total number of staff required | Direct impact. Calculation.
cover a wide range of factors may provide . . . —__ .
. . . . Time of execution Impact on project schedule. Direct impact. Calculation.
economic benefits of robotic solutions. Related to OPEX and personnel
Licensing and  Regulatory Indirect
process
Social acceptability Indirect
Knowledge management Skills availability, training Soft direct impact. Calculation.
requirements
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EGRRS Report (vi)
3.3 Cost Benefit Analysis (cont'd)

» To perform the relevant calculations, practical cases have been identified based on experience of
Implementing robotic/automated solutions with the most evident economic effects.

» These cases consider two scenarios of a project—with and without robotic solutions.

» The cases clearly demonstrate effects of robotics harnessed to be used in nuclear back-end and their
advantages over non-robotic options.

» The cases also demonstrate how the provided economic drivers may be applied in practice.

© 2021 Organisation for Economic Co-operation and Development
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New Mandate Proposals presented at RWMC-54

The new mandate of the EGRRS (2022-2023, to be drafted) proposes the following topics (on a VC
based approach):

« Developing a systematic approach for benchmarking of best practice of RRS applications
(database implementation);

* Provide an iterative process of solution-finding towards the identified barriers in the regulatory
framework (with regulators, operators, developers, TSO, etc.);

« Analyse the future implications of emerging Al developments, while monitoring and synergize new
developments, and advise member states on the implications/opportunities;

» Develop Cost-benefit methodology/structure for RRS application in the Back-end field providing a
decision-making tool on the “human” vs. “robotics” task;
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EGRRS contribution to DigiDECOM 2021(i)
IFE s U LyNea VTT e @

International workshop focusing on digital
DigiDecom 2021 - DIGITAL

tran SfO m ati on y ro b Oti CS an d Oth er g ame C h an g | n g Online international workshop focusing on digital transformation, robotics and

other game changing trends in nuclear decommissioning

trends in nuclear decommissioning, dismantling and
waste management.

“Innovation needs, solutions and initiatives Ve 4%
related to digitalisation as well as robotics and Dig‘e“"";:;;”,’jtj’j;j{ﬁfn”j‘;"j,:fj;i;ifn‘ffj‘“”a”’”

*Decommissioning Includes waste management and environmental remediation

remote systems in decommissioning” —

SH AR E The 2021 workshop will support and disseminate results from the
: www.Share-n2020.eu
" PLEIADES @ oo

Location: Online workshop @rrepis "R
https://ife.no/en/event/digidecom2021/

RoboDecom ife.no/robodecom/

and

LiveDecom ife.no/livedecom/

. Norwegian funded
9 international projects

Date: 23.-25.03.2021

DigiDecom 2021 will also support the NEA’s EGRRS Expert Group on the application of Robotics and
Remote-Systems in the nuclear back end
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EGRRS contribution to DigiDECOM 2021(ii)

Thursday - 25 March: Innovation needs, solutions and initiatives related to digitalisation as well as

robotics and remote systems in decommissioning
Surveys of the NEA Expert Group on the Application of Robotics and Remote Systems in the Nuclear Back-
end (EGRRS):

The webinar in 2021 aims ’ 1.  STATUS OF CURRENT TECHNOLOGIES AND USES / DEFINE TERMINOLOGY:
https://www.surveymonkey.com/r/EGRRS-STATUS (Password: OeCD-NeA 202%*)
/" H H Y H HoY H 1. BARRIERS / IMPEDIMENTS
br'nglng together a mUItldISC'pllnary https://ec.europa.eu/eusurvey/runner/EGRRSBarriers (Password: Oecd202*)
international Community for open and A participation in advance of the meeting would be appreciated.
. . . 1 Robotics and Remote Systems applications in the Decommissioning and Radioactive Waste
highly interactive exchanges about Management - The NEA EGRRS
. . . . 2 Robotics and 3D gamma mapping technologies for supporting nuclear decommission
experlence from earller appllcat'onsl as We” 3 Digital innovation for robotics applications in decommissioning
4 Modular UGV and humanoid robot platform based technology — prospects for application in

as opportunities for future applications of

nuclear decommissioning

innovative technologies and methods in 5 Robotics research and applications by FIU
. . . . . 6 Examples from Chernobyl NPP (TBC)
nUCIear decommlSSlonlng, dlsmantllng and 7 Economic drivers for robotic and remote systems in decommissioning (incl. FREMES example)
” 8 Increasing of Robot’s Autonomy in Nuclear Application (TBC)
waste man agem ent. 10 Discussion of innovation needs and possible solutions related to robotics applications in

decommissioning

(source: https://ife.no/en/event/digidecom2021/ ) Breakout to groups:

Group 1 Status and trends for robotics applications for decommissioning

Group 2 Barriers and impediments for robotics applications for decommissioning

Group 3 Safety and security requirements for robotics applications for decommissioning
Group 4 Digitalisation and robotics — how can they strengthen/enable each other?
Group 5 Economic benefit drivers for robotics applications in the nuclear

11 Short summaries from the group discussions presented in Plenary
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Thank Youl!
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If you have questions of this presentation, contact Martin BRANDAUER [Martin.BRANDAUER@oecd-nea.orq]
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