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From: Nicholson, Thomas

Sent: 10 Aug 2015 19:38:45 +0000

To: Tateiwa, Kenji

Subject: final workshop prospectus
Attachments: WorkshopProspectus July-30-2015.docx
Keniji:

| hope all is well with you.
Can we leave your name as co-chair of session 2?7
Should we leave the co-chair from JAEA as blank or do you have a person to list?

| need to prepare a final workshop prospectus for distribution to NRC upper management and to
our international program office very soon.

Thanks ............. Tom
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Thomas J. Nicholson, Senior Technical Advisor
U.S. Nuclear Regulatory Commission

Office of Nuclear Regulatory Research

Mail Stop TWFN 10-A12

11555 Rockville Pike

Rockville, MD 20852

Tel: (301) 415-2471

Fax: (301)415-6671

E-mail: Thomas.Nicholson@nrc.gov
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International Workshop on the
Use of Robotics and their Application
at Nuclear Facilities

February 2, 2016, 1:00 — 5:30 p.m. (EST)
February 4, 2016, 9:00 a.m. — 5:00 p.m. (EST)

National Institute of Standards and Technology
Green Auditorium, Building 101
100 Bureau Drive, Gaithersburg, MD, 20899

Organizational Sponsors
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draft July 30, 2015

Workshop Information

The U.S. Nuclear Regulatory Commission's (NRC's) Office of Nuclear Regulatory Research
(RES); National Institute of Standards and Technology (NIST); U.S. Department of Energy
(DOE); U.S. Department of Homeland Security (DHS); and United Kingdom Atomic Energy
Authority have developed this prospectus for convening the “International Workshop on the Use
of Robotics and their Application at Nuclear Facilities” during operation, emergency response
and post-accident decommissioning.

Audience: Designers, developers, operators and users of robotics at nuclear facilities and
other challenging and hazardous environments, and robotic engineers from industry, academia,
research institutes and government agencies.

Workshop Objectives

The purpose of the workshop is to inform, discuss and assess past, present and anticipated
future uses of robotics at nuclear facilities. Technical exchange of experiences using mobile
robots in challenging environments such as the Martian exploration, deep-sea surveys and
adverse, hazardous-conditions for humans will be sought. The specific objectives will be:

o Facilitate the sharing of information between Federal agencies, industry and academia on
the present use of mobile robotics for monitoring, sampling and other surveillance functions
for a range of air, water and material conditions within critical infrastructures.

e Seek ideas and insights on possible ways to develop robotics to execute complex tasks for
assessing severe nuclear accidents and reporting conditions within critical infrastructures.

¢ Identify strategies for using robotics to examine, identify and recover radioactive materials
such as fuel rods from damaged nuclear facilities.

e Adapt current mobile robotics used in non-nuclear applications to nuclear facility
applications.

o Establish realistic plans to test both the robots and their operators for a range of nuclear
facility scenarios.

¢ Discuss the development of standards for evaluating robots, strategies, their implementation
and operating systems for robotics in nuclear facilities.

¢ |dentify “game-changing” opportunities to facilitate the use of robotics in the nuclear
industry.

The workshop is designed to facilitate technical exchange of lessons learned from historic
nuclear applications and experiences (e.g., Three-Mile Island and Fukushima Daiichi); ongoing
research; and other relevant applications (e.g., NASA’s Martian Exploration Rovers — Spirit and
Opportunity).

—Pre-Dectstomatimformator— Page 2
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Key Outcomes Sought

» Knowledge:

e A better understanding of the state of robotics and remote systems and their
potential applications to nuclear facilities

¢ Introduction to existing databases or compendiums of robots and remote systems for
nuclear applications

e Ideas or strategies for enhancing existing databases or compendiums with
quantifiable and verifiable performance data

e A use-case for using consensus standard test methods to assess performance in
order to guide development, procurement and training

» Development, Testing and Evaluation:

e Proposed approaches for using consensus standard test methods to assess
performance in order to guide development, procurement and training for nuclear
applications

o Host competitions, challenges, and technology incubators

o Identify best-in-class contributing technologies (e.g., sensors, mobility,
manipulators, NDE or other tools)

o Conduct comprehensive testing in standard test methods to establish
reliability and gain confidence

o Iterate proposed solutions through validated simulations of standard test
methods and mockups

o Deploy proposed solutions into physical mockups and test beds

» Adoption and Implementation:

e A proposed end-user strategy for setting thresholds of capabilities (measured within
standard test methods) necessary for deployment

e A regulatory approach for technical review of proposed strategies for integrating
technology, standards, training and regulations to address implementation

» Summary of the key insights drawn from presentations and panel discussions
Workshop Structure

The workshop will be divided into five sessions (afternoons and mornings). Each session will
focus on a technical theme. The proposed themes and questions to be addressed are:

Session 1: Overview of Challenges and Opportunities for the use of Robotic

Technologies at Nuclear Facilities

Co-Chairs: Andy Szilagyi, DOE and Adam Jacoff, NIST

=—Pre-Beretstorrat-informationr— Page 3



draft July 30, 2015

Presentations to address the following:

¢ What is the current-state-of-the-practice in applying robotic technologies to
challenges at nuclear facilities and other hazardous environments?

¢ What are the opportunities to use robotic technologies for enhanced outcomes?
What are the possible future uses of robotics at nuclear facilities?

e A use-case for using consensus standard test methods to assess performance in
order to guide development, procurement and training

Contributed presentations to inform the audience on established or developing databases of
robotic technologies and their applications, and how they have been integrated into successful
monitoring and remediation programs.

At the end of the session, there will be demonstrations of the databases and example robotic
exercises at the NIST Robot Test Facility (http://www.nist.gov/el/isd/ms/roboticsbldg.cfm).

Session 2: Lessons Learned Related to Robot Deployment at Fukushima Daiichi

Co-Chairs: Keniji Tateiwa, TEPCO and , JAEA

Presentations to address the following questions:

¢ What robotic applications have been developed and applied to survey and
assess challenging conditions within the damaged reactors and auxiliary support
structures?

 What lessons were learned in developing and applying these robotic
technologies?

¢ How were complex conditions and challenging environments negotiated by the
adaptive robotic technologies?

* How were cleanup objectives, including worker safety, met by using these
robotic technologies?

Contributed presentations to provide examples of the challenges encountered and successes
achieved during the deployment of robots at Fukushima Daiichi?

Session 3: Industry and Government Experiences in Applying Robotic
Technologies to Existing Challenges

Co-Chairs: Matt Marston, UCOR and

Presentations to address the following questions:

¢ What were the challenges encountered in identifying and applying robotic
technologies?

—PpeBeristomrat-rformratom Page 4
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» What insights and lessons were learned in the development and application of
these robotic technologies (e.g., Three-Mile Island clean-up)?

e How were complex conditions and challenging environments negotiated by
adaptive robotic technology?

¢ What challenges remain for applying robotic technologies at nuclear facilities
and other hazardous environments?

Contributed presentations to provide examples of the challenges and successes in applying
robotic technologies?

Session 4: Ground-Breaking, Innovative Technologies and New Developments
Co-Chairs: Gill Pratt, DARPA and , DOE National Lab (?)
Presentations to address the following questions:

¢ What are the ground-breaking, innovative technologies and new developments
to enhance the functionality of robotics at nuclear facilities?

e What are the complex conditions and challenging environments which need to
be negotiated by adaptive robotic technologies?

¢ What are the challenges for further development of new robotic strategies and
tools, over the next 5 — 10 years, to meet nuclear facility needs?

Contributed presentations to provide examples of the ground-breaking, innovative technologies
and emerging robotic technologies?

Session 5: Robotic Technology Testing; Operator Training and Certification; and
Regulatory Standards Development

Co-Chairs: Phil Mattson, DHS and , ASTM, ANSI/ANS or ASME
Presentations to address the following questions:

¢ Where and how are robots tested?

e Where and how are robotic operators trained?

¢ How can these testing and training programs be incorporated into a certification
program recognized by industry and government?

¢ How do industry-developed standards (e.g., American Society for Testing and
Materials) gain regulatory acceptance?

o What are the regulatory and procedural challenges that need to be addressed?

Contributed presentations providing examples of the robotic technology testing, operator
training and proposed regulatory acceptance criteria?

—Pre-Dettstomatimformator— Page 5



draft July 30,2015

Each session will have two co-chairs. The session will begin with a 30 minute keynote
presentation followed by 20-minute contributed presentations. At the end sessions 2 through 5,
there will be a panel discussion moderated by the session co-chairs. The panel will consist of
the presenters and invited experts who will answer questions from the audience on lessons
learned in robotic applications; identified databases; and possibilities for future nuclear
applications.

The workshop organizing committee is seeking lessons learned from a wide range of
international applications at nuclear facilities such as the Three-Mile Island, Chernobyl and
Fukushima Daiichi decontamination and decommissioning activities.

The workshop will be open to the public to encourage industry participation.
Workshop Contacts:

Workshop Co-Chairs: Thomas Nicholson, NRC/RES Thomas.Nicholson@nrc.gov
Andrew Szilagyi, DOE-EM Andrew.Szilagyi@em.doe.gov
Adam Jacoff, NIST adam.jacoff@nist.gov

Organizing Committee Members: Thomas Nicholson, Don Marksberry, Anders Gilbertson,
Boby Abu-Eid, Jack Parrott and Bob Bernardo, U.S. NRC; Andrew Szilagyi, DOE-EM; Adam
Jacoff and Kamel Saidi, NIST; Laurie Judd, NuVision Engineering; Kenji Tateiwa, TEPCO; Rob
Buckingham, UKAEA -RACE; Philip Mattson, Department of Homeland Security; and others to
be announced (e.g., DARPA, NASA, U.S. Navy)

Workshop Registration and Logistics: NIST Conference Coordinator

Registration: All attendees must complete and submit a registration form and pay a $71
registration fee two weeks prior to the workshop. This form will become available in early
January 2016 on the NIST Public Website under “International Workshop on the Use of
Robotics at Nuclear Facilities.”

Weblink: NIST events Webpage will provide registration procedures; workshop agenda, and

information on hotel accommodations; shuttle bus service to and from the hotel to NIST; shuttle
bus service to and from the METRO to NIST; and map and driving instructions.

—Pre-Beeistonal-taformation- Page 6



From: Nicholson, Thomas

Sent: 17 Apr 2015 18:43:48 +0000

To: 'Jacoff, Adam
S.";'kamel.saidi@nist.gov';'philip.mattson@hq.dhs.gov';'andrew.Szilagyi@em.doe.gov';'koi @k.u-
tokyo.ac.jp';'Tateiwa, Kenji';Aird, David;Bernardo, Robert;West, Steven;Madden, Patrick;Moyer,
Carol;Marksberry, Don

Cc: 'Levitan, William'

Subject: First organizational meeting to plan the November 2015 Workshop on
the Use of Robotics at Nuclear Facilities

Attachments: Agenda.04-21-2015.docx, handouts_150413_01-e.pdf

Adam, Phil, Kamel, Andrew and Kenji:
Attached is a tentative agenda for our subject meeting.
B

I am also attaching information sent out earlier by Kenji Tateiwa, TEPCO on the recent use of robotics at
Fukushima Daiichi.

r

[
Thanks for your earlier responses to my follow-up suggestion.

Yes, everyone has agreed to meet via teleconference on Tuesday, April 215 @1:30 p.m. EDST to discuss
how we might organize the subject workshop.

(b)(6)
To participate, please call 1-888-677-0358 with followed by the # sign.

Please send me any input you may have so that I can prepare a draft agenda and then forward the tentative
agenda to you later this week.

Ideas could include the workshop scope, goals, invited organizations, list of topics and possible
presenters/organizations.

Thanks ...... Tom
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Tentative Agenda

Planning Meeting for the Workshop on the
Use of Robotics at Nuclear Facilities

Time: 1:30 p.m. EDST, Tuesday April 21

(b)(6)
Location: Teleconference 1-888-677-0358 with *ollowed by the # sign

Attendees:  Adam Jacoff and Kamel Saidi, NIST; Philip Mattson, DHS; Andrew Szilagyi,
DOE/EM; Kenji Tateiwa, TEPCO; Tom Nicholson, Pat Madden and Steve West,

Invitees: [N)gr? Marksberry, Robert Bernardo, David Aird, and Carol Moyer, NRC

1. Introductions and review meeting agenda - Tom Nicholson, NRC

o Discuss workshop scope and goals - all

3. Identify invited organizations - all

4. Develop list of topics and possible presenters/organizations - Adam Jacoff, NIST
5. Discuss recent uses of robotics at Fukushima Daiichi — Kenji Tateiwa, TEPCO
6. Establish next meeting date and time - all

7. Action items for next meeting - all

8. Closing comments — All

9. Adjourn

Contact: Tom Nicholson, RES, e-mail: Thomas.Nicholson@NRC.GOV at 301-251-7498
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“Development of a technology to investigate inside
the Reactor Primary Containment Vessel (PCV)”

-- Site test “Investigation B1” on grating around
the pedestal inside Unit 1 PCV -

[For April 10]

April 13, 2015
Tokyo Electric Power Company
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1. Investigation overview

Purpose: For Unit 1, conducting an investigation in order to collect information on “the 1%t floor grating
inside the Primary Containment Vessel (PCV)” from the robot inserted through X-100B penetration pipe.
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2. Access route (performance result)

B The investigation was conducted taking on a different route as some objects were
found to be fallen on the original access route planned.
B The robot was stuck on the route between B14 and B15.
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3. Investigation results

The following information were obtained for items (1) to @) of this investigation.

. |No.

Opening to access

Location Investigation results
Openingto | . gy investigation* will be conducted next time.
access
@ TEPCO confirmed there is an opening accessible to
basement
floors the basement as well as no obstacles around it.
* Yet to be reached at CRD rail.
® CRD rail * Images have been taken with a camera facing

towards CRD rail from the place where the robot
reached at, which is now under evaluation.

basement floors

On the access
route

* No significant damages were found on the
existing facilities. (such as HVG, PLR pipe, the wall
of Pedestal)

* Information on the temperature and radiation
levels has been obtained at each investigation point.

Penetration
pipe

* B2 investigation: Investigation on basement floor excluding the pedestal.




4-1. Images (Opening to access the basement)

With B2 investigation to be conducted next time, TEPCO confirmed
there is an opening accessible to the basement as well as no obstacles
around it.
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e APProX. 50 mm

Spot where the robot can
be inserted.




4-2. Images (PLR pipe)

*No significant damages were found on the PLP pipe (for
heat retention).

*It was found that a part of the shield has been fallen off.




4-3. Images (Equipment hatch and exterior of pedestal)

Exterior of the outer wall of the pedestal

No significant damages were found on the outer wall of the
pedestal.

Outer wall of the pede
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No significant damages were found on the equipment
hatch.
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4-4. Images (HVH (D) )

Penetration pipe
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RN

No significant damages were found on HVH (D).

HVH (In the center at the bottom) HVH (At the edge of the bottom)

S48
5]




5. Investigation results (Temperature/ dose rate)

Temperature and dose rate were measured at the following points.

Dose rate Temperature

(Sv/h) °c)

B3 7.4 17.8

B4 7.5 19.2

BS5 8.7 19.4

B7 7.4 19.5

B11 9.7 19.2

o[ B4 | 70 20.2

Penetration

PN <
Q !!l?)- pipe




6. Investigation robot stuck on route

where was the narrowest part of it.

route avoidable the objects.

B Object was found to be fallen on the planned route between B 14 and B 15

B Following the procedures, the investigation continued by choosing an another

- =

B After that, although the robot stuck at a narrow point, it captured some images
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Vi (| object

/ Existing pipe
= £814, |
Where the

robot stuck

B2) |

S
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e Original route planned
——)p  Actual investigation route
O mmen &

facing to the direction of CRD rail. (currently the images are under evaluation)

Possible cause and measures:

The robot got stuck with an existing
pipe and some shut parts of the grating
or uneven part at the joint, which
resulted in making the route hard to

run on. -

Measures to be taken are under study.




7. Schedule

any problems .

knowledge obtained above.

B Dose rates were obtained below 10 Sv/h.
B A knowlege was obtained that with the same amount of dose rates in “investigation on clockwise
route”, the investigation camera which installed into the robot could tolerate two or three days without

MAs for the case of an investigation on clockwise route, the plan is currently reviewed based on the

2. Investigation on clockwise route

investigation on

O

clockwise

o

route.

April 2015

10 1.1 12 13 14 15 16 17

Fri Sat Sun i Mon | Tue | Wed : Thu | Fri
1. Investigation on counterclockwise | Investigation
e I

Robot collectian review
W e L Wil S
Under examination for the
implementation period for the
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Reference: Mock-up
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From: Nicholson, Thomas

Sent: 8 Jul 2015 15:47:13 +0000

To: tateiwa.kenji@tepco.co.jp

Subject: FW: Ad Hoc Committee to fully define Workshop Prospectus
Kenji:

Sorry to send the meeting appointment to your old address. | hope this message got to you.
Thanks so much for participating this morning (your later evening).

Thanks ........... Tom

From: Nicholson, Thomas

Sent: Wednesday, July 08, 2015 11:41 AM

To: Nicholson, Thomas; judd@nuvisioneng.com; 'Tateiwa, Kenji'; andrew.Szilagyi@em.doe.gov; Jacoft,
Adam S.; jrenshaw(@epri.com; 'philip.mattson@hq.dhs.gov'; 'kamel.saidi@nist.gov'"; Marksberry, Don;
Bernardo, Robert; Csontos, Aladar; Parrott, Jack: 'koi(@k.u-tokyo.ac.jp'; West, Steven; Rini, Brett;
Sangimino, Donna-Marie; Abu-Eid, Boby; Price, Drew R. (ARC-VE)[WYLE LABS]
(drew.price(@nasa.gov); 'jason.averill@nist.gov'; Rinker, Michael; 'Buckingham, Rob'; Correia, Richard;
Coyne, Kevin; 'Awad, Raoul'; 'Tavasoli, Vali'; 'V.Michal@iaea.org'; Ibrahim, Eman; Vucetic, Jasmina; El
Dabaghi, Nadine; YongChang.Liu@cnsc-cesn.ge.ca; Zhaochang.Zeng@cnsc-cesn.ge.ca

Subject: Ad Hoc Committee to fully define Workshop Prospectus

When: Tuesday, July 28, 2015 9:00 AM-5:00 PM (UTC-05:00) Eastern Time (US & Canada).

Where: NIST Robot Test Facility

Adam Jacoff, Phil Mattson, Andy Szilagyi, Laurie Judd, Kenji Tateiwa, Kam Saidi, and Don Marksberry:

This morning, we agreed to have an Ad Hoc committee (you are its members) meet at NIST on Tuesday,
July 28" to fully define the Workshop prospectus.

We will begin our meeting at 9:00 a.m. EDST and continue until the draft prospectus is accomplished.

Please send your personal information (e.g., name, organization, e-mail address, office telephone number
including citizenship) to Adam Jacoff this week to arrange for access to NIST.

I will revise the prospectus based upon today’s discussions, which will be reviewed and further revised at
our July 28" meeting.

For the July 28" meeting, | have reserved a teleconference bridge:

b)(6
U.S. and Canada call-in at 1-888-677-0358 with )

b)(6
International call-in at 1-210-234-7539 with| """

In consultation with Adam Jacoff and others, I will draft an agenda for the July 28" meeting and mail it to
you by July 21%,

Thanks for your interest and commitment to meet on July 28" at NIST to finalize the prospectus.
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Thomas J. Nicholson, Senior Technical Advisor
U.S. Nuclear Regulatory Commission

Office of Nuclear Regulatory Research

Mail Stop TWFN 10-A12

11555 Rockville Pike

Rockville, MD 20852

Tel: (301)415-2471

Fax: (301) 415-6671

E-mail: Thomas.Nicholson@nrc.gov
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from: Nicholson, Thomas

Sent: 6 Feb 2015 18:59:15 +0000

To: Tateiwa, Kenji;andrew.Szilagyi@em.doe.gov;Norton, Charles

Cc:
adam.jacoff@nist.gov;elizabeth.moylan@nist.gov;@emsus.com;elena.messina@nist.gov
Bcc: Madden, Patrick;Correia, Richard;Rini, Brett

Subject: FW: Possible Dates to visit NIST Robotics Laboratory
Attachments: NIST1260 Foreign Visitor Form (YOURNAMEHERE).pdf

Keniji, Andrew and Chuck:

How-about a visit to NIST on Thursday, February 1gth @10:00 a.m.?

Attached is the NIST visitor form we need to fill-out and send to A&iam Jacoff, NIST.
Please fill it out and send it directly to Adam.

Thanks .............. Tom

Outside of Scope

From: <Nicholson>, Thomas <Thomas.Nicholson@nrc.gov>

Date: Friday, February 6, 2015 at 11:55 AM

To: "andrew.Szilagyi@em.doe.gov" <andrew.Szilagyi@em.doe.gov>, "Adam S. Jacoff"
<adam.jacoff@nist.gov>, "Norton, Charles” <Charles.Norton@nrc.gov>, "Tateiwa, Kenji"
<tateiwa.kenji@tepco.co.jp> :

Cc: "West, Steven" <Steven.West@nrc.gov>, "Madden, Patrick” <Patrick.Madden@nrc.gov>, "Correia,




Richard" <Richard.Correia@nrc.gov>, "Rini, Brett" <Brett.Rini@nrc.gov>
Subject: Possible Dates to visit NIST Robotics Laboratory

Adam and Andrew:

Below is Kenji's availability. | suggest February 19t as a good date.

Please let us know your availability.

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.ip]

Sent: Thursday, February 05, 2015 6:40 PM

To: Nicholson, Thomas ‘

Subject: Re: Follow-Up to Discussions on Robotics at Nuclear Facilities

Tom,
Thank you for your call today regarding a visit to NIST.

I am available all day on the following dates (preferably in the morning):
Thu, Feb. 19

Fri, Feb. 20

Thu, Feb. 26

All the best,
Kenji

Kenji Tateiwa

Manager, Nuclear Power Programs

Tokyo Electric Power Company

Washington Office

2121 K Street, NW Suite 910 .
Washington, DC 20037

tel: +1-202-457-0790 (ext.)116

[0® ]
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From: Nicholson, Thomas

Sent: 16 Jul 2015 16:20:32 +0000

To: tateiwa.kenji@tepco.co.jp

Subject: FW: Revised Workshop Prospectus draft July 15, 2015
Kenji:

Some additional information.

From: Parrott, Jack

Sent: Thursday, July 16,2015 10:59 AM

To: Nicholson, Thomas

Subject: RE: Revised Workshop Prospectus draft July 15, 2015

Outside of Scope

From: Nicholson, Thomas

Sent: Wednesday, July 15, 2015 7:09 PM

To: tatciwa.kenji@tepco.co.ip; judd@nuvisioneng.com; andrew.Szilagyi@cm.doe.gov;Jacoff, Adam S.;
‘philip.mattson@hg.dhs.gov'; 'kamel.saidi@nist.gov'; Marksberry, Don; Gilbertson, Anders

Cec: Bernardo, Robert; Csontos, Aladar; Parrott, Jack; West, Steven; Rini, Brett; Sangimino, Donna-Marie;
Abu-Eid, Boby; Correia, Richard; Coyne, Kevin

Subject: Revised Workshop Prospectus draft July 15, 2015




Kenji, Laurie, Andy, Adam, Phil, Kam, Don and Anders:
I am forwarding the attached revised workshop prospectus.

These revisions are based upon our July 8 teleconference discussions, and recent input from Laurie Judd
and Andy Szilagyi.

<< File: WorkshopProspectus.July15-2015.docx >>
Please review. It will be further reviewed and revised at our July 28" meeting at NIST.
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Thomas J. Nicholson, Senior Technical Advisor
U.S. Nuclear Regulatory Commission

Office of Nuclear Regulatory Research

Mail Stop TWFN 10-A12

11555 Rockville Pike

Rockville, MD 20852

Tel: (301) 415-2471

Fax: (301) 415-6671

E-mail: Thomas.Nicholson@nrc.gov
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From:
Sent:
To:
Subject:

Attachments:

Nicholson, Thomas

11 May 2015 19:27:58 +0000

'Tateiwa, Kenji'

FW: Robotics in DCSS

ESCP 2015 - Final Version - NDE for DCSS Inspection.pdf
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NDE for Dry Canister Storage System
Inspection

Jeremy Renshaw
Senior Technical Leader

ESCP Meeting
4 May 2015



Introduction

Dry Storage Needs

* Dry canister storage systems
(DCSS) have many needs for
extended use

— One of these needs is
Nondestructive Evaluation
(NDE)

* EPRI is working together with
other entities to provide
inspection options for DCSS

— EPRI is working on
inspection options jointly Fuel/Internals CISCC
with the ESCP NDE
subcommittee NDE * HBU

Concrete ® Mitigation/Repair

ELECTRIC POWER
RESEARCH INSTITUTE

=2l
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The NDE Piece of the Pie

* NDE is critical for Dry Storage Needs
extended operation

« EPRI is focusing on 4
main areas

— Collaborations
—Mockups

—NDE Technologies
— Delivery Systems

Fuel/Internals CISCC
[Goal: Develop Capability to} NDE * HBU

Detect a Part-Wall Crack Concrete x Mitigation/Repair




Project Outline

s

Open Mockups

DE
Development

Qualification
Blind) Mockups

Acoustic
gmission Usc

© 2014 Electric Power Research Institute, Inc. All rights reserved.

Eddy Current EPRI Guided
Array (Eddyfi) Wave Project

P ELECTRIC POWER
C El RESEARCH INSTITUTE



EPRI Collaborations

« Communication via the ESCP NDE Subcommittee
— Significant interaction with CISCC subcommittee

* DOE funding opportunities
—$3M funding awards
—Worked with numerous universities to submit or review
proposals
—One of the EPRI-supported projects has been funded
(PSU)
* Proposing additional projects related to DCSS inspection

* In discussions with various internal and external groups
related to inspection and delivery of NDE technologies



EPRI Mockups

T

“

« Existing mockups around the country ’
have been identified

— None have flaws f
— Some cannot have flaws

— Some sites have canisters only
ancliI others have the overpack as
we

« EPRI has been working with flaw
mockui) manufacturers to build
8 QA flaw mockups for industry
use.

— Flaws of interest primarily in and
around the weld

— All mockups completed, 4 have
been released

— Available for open technique
development

CPE' ELECTRIC POWER
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved 6



NDE for DCSS

« DCSS present potentially challenging conditions for NDE
— Radiation dose from 1-10,000 R/hr
— “Typical” temperatures from ~70-176+°F (~21-80+°C)
* Possibly up to ~250°F (~120°C) or higher
— Challenging access
« Small vent ports for access

 Narrow annulus between
canisters and concrete
overpack

EPR) | Beciue power
S
RESEARCH INSTITUTE



Qualitative Overview of NDE Techniques

'Temperature Radiation |Small Form | Sensitive to | Compatibility for| Time to
NDE Technique Resistant | Resistant Factor ODSCC DCSS Inspection | Delivery

Visual (VT)

Eddy Current Testing (ECT)

Ultrasonic Testing (UT)

EMAT/Guided Waves (GW)

Acoustic Emission (AE)

X-ray (RT)

Penetrant Testing (PT)

Thermography

Muon |ma@_g

Now Not Applicable
< 1year Good Performance / Yes
< 3 years Fair Performance / Maybe
4+ years or N/A Poor Performance / Not Well Suited

" Desire is to have qualified NDE
techniques, such as UT or EC

:PE' ELECTRIC POWER
v
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved. 8



NDE Techniques Under Development at EPRI

EPRI Projects
« Eddy Current

— Eddy current array probe to be
complete and tested

 Acoustic Emission
— Project underway with USC
- Guided Waves (GW)

— High frequency GW using
EMATS with Structural Integrity
(inspection)

— EPRI project using lower
frequency GW inspection
(monitoring)

« Supplement above inspections
using visual imaging (not VT)

© 2014 Electric Power Research Institute, Inc. All rights reserved

Vendor Development Needs

 Visual Techniques
— VT-1 and VT-3 techniques
« UT Techniques

— For crack length and depth
sizing

CPE' ELECTRIC POWER
RESEARCH INSTITUTE



Plate SS-CAN-05 with
Pitting

* Visual detection of pitting in the SS
canister sample is shown to the
right with red arrows

» The sample also included implanted
flaws

— Simulated cracks are identified
with blue circles

© 2014 Electric Power Research Institute, Inc. All rights reserved 10




Plate SS-CAN-05, Scan 1 OD with pitting at 2 (250 kHz)
l = Pitting Detected O = Simulated Cracks
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NDE Delivery

= No techniques are available for
Inspection delivery today

 Challenges: high temperature, high
radiation, and confined space

* Delivery challenge anticipated to be
the most difficult

CPE' RESEAREH 1T
=
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved 12



NDE Delivery

- EPRI initiated an RFP for robotic delivery systems and relevant
NDE for canisters

— Many responses, 2 proposals awarded (1 robotic, 1 NDE)
« Working with RTT on robotic delivery concepts
— Two preliminary designs are below

=P | e rower
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved. 13



DCSS Inspection Timeline

2016
L B
Prototype ? e, ,

2015

L
) .

Laboratory -

#1 #2 #3 #Hé

Proposed Approach: £ d N S
1. Testing at a vendor site - COMPLETE EPRI welcomes utility participation

Technology transfer to

2. Testing at Palo Verde mockup — Sept 2015 ——— e |
3. Test on an unloaded canister % e industry is the goa e
4

Temperature testing and field preparation

ELECTRIC POWER
RESEARCH INSTITUTE

= et

© 2014 Electric Power Research Institute, Inc. All rights reserved 14



Walking the Talk

* First robotic and NDE demonstration was completed successfully with a cask
vendor

— Demonstration of first operational robotic prototype carrying an NDE
payload (eddy current array)

— Demonstration of acoustic emission
 Lessons learned were documented for future development

-w

CPE' RESEARCH NS
S
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved. 15



Summary

« EPRI is working towards solutions to the DCSS inspection issue via:

— Collaboration — Working with many organizations and
communicating via the ESCP NDE Subcommittee

— Mockup Fabrication — 8 Mockups fabricated and open for industry
use for technique development

— NDE Development — Eddy current, EMAT, and Acoustic Emission
work are ongoing

— Robotic Delivery — First prototype and demonstration complete,
additional development and demonstrations to follow — volunteers
welcome!

* NDE Subcommittee provides monthly updates with the latest information
— Meeting is on the 1st Thursday of each month from 11:00-11:30 EST
— Toll-Free Number: +1 (888) 236-5213 OR (707) 927-0858 (non-US)
— Participant PIN: 9990781 - ‘

:PE' ELECTRIC POWER
L aanial
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved
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From: Nicholson, Thomas

Sent: 16 Sep 2015 21:52:48 +0000

To: Tateiwa, Keniji

Cc: Stahl, Eric;andrew.Szilagyi@em.doe.gov;'Jacoff, Adam S.'
Subject: Information request for robotic engineers at IRID

Keniji:

Can you identify some of the robotic engineers at IRID who you know and who would be good
presenters at our workshop?

| will pass on your response to Mr. Ito at the Japanese Embassy.

Thanks ........... Tom

e sk e e e e e e e s e e e e e e e e e ke e e e g e e vk sk sl o vk ok sk ok ok e ok ok ok g ok ok e ke e de ke e e ke

Thomas J. Nicholson, Senior Technical Advisor
U.S. Nuclear Regulatory Commission

Office of Nuclear Regulatory Research

Mail Stop TWFN 10-A12

11555 Rockville Pike

Rockville, MD 20852

Tel: (301) 415-2471

Fax: (301)415-6671

E-mail: Thomas.Nicholson@nrc.gov
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From: Nicholson, Thomas

Sent: 29 Jul 2015 00:11:42 +0000

To: Tateiwa, Kenji

Cc: judd@nuvisioneng.com;andrew.Szilagyi@em.doe.gov;Jacoff, Adam S.;Abu-Eid,
Boby;Marksberry, Don;Gilbertson, Anders;Saidi, Kamel S.;Zhaochang.Zeng@cnsc-ccsn.gc.ca

Bec: Correia, Richard;Coyne, Kevin;West, Steven

Subject: July 28, 2015 draft Workshop Prospectus for review and updating
Attachments: WorkshopProspectus.July-28-2015.docx

Keniji:

Thank you so much for participating in today’'s ad hoc meeting to help finalize the workshop .
prospectus. We are hoping to complete the missing information such as the new date for the
workshop, and possible additional sponsors before we circulate the workshop prospectus. We
plan one last review of the workshop prospectus next week before agreeing to circulate.

| am forwarding the attached draft developed today which will be completed by next Tuesday,
August 4th. We made significant modifications such as the new “Key Outcomes” which we
hope will assist you in convincing TEPCO and JAEA to participate.

We began developing the workshop agenda. Please note our modifications to Session 2 which
focuses on the lessons learned from the deployment of robots at Fukushima Daiichi. We are
requesting you to consider being the co-chair of Session 2, and to identify a colleague in JAEA
to be your co-chair. If needed, please make modifications to the questions in Session 2 to help
motivate TEPCO and JAEA participation.

We will keep you informed as we move forward.

[Outside of Scope




draft July 28, 2015

International Workshop on the
Use of Robotics and their Application
-at Nuclear Facilities
and-otherHazardous-Environments

TBDDecember-1; 20165, 1:00 — 5:00 p.m. (EST)

National Institute of Standards and Technology
Green Auditorium, Building 101
100 Bureau Drive, Gaithersburg, MD, 20899

Organizational Sponsors

¥ US.NRC

UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment
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draft July 28, 2015

Workshop Information

The U.S. Nuclear Regulatory Commission’s (NRC's) Office of Nuclear Regulatory Research
(RES); National Institute of Standards and Technology (NIST); U.S. Department of Energy
(DOE); U.S. Department of Homeland Security (DHS); and other sponsors to be announced
have developed this prospectus for convening the “International Workshop on the Use of
Robotics and their Application at Nuclear Facilities-and-ether-Challenging-Environments:” during

operation, emergency response and post-accident decommissioning.

Audience: Designers, developers, operators and users of robotics at nuclear facilities and
other challenging and hazardous environments, and robotic engineers from industry, academia,
research institutes and government agencies.

Workshop Objectives

The purpose of the workshop is to inform, discuss and assess past, present and anticipated
future uses of robotics at nuclear facilities. Technical exchange of experiences using
robots in challenging environments such as the Martian exploration, deep-sea surveys and
adverse, hazardous-conditions for humans will be sought. The specific objectives will be:

¢ Facilitate the sharing of information between Federal agencies, industry and academia on
the present use of mobile robotics for monitoring, sampling and other surveillance functions
for a range of air, water and material conditions within critical infrastructures.

e Seek ideas and insights on possible ways to develop robotics to execute complex tasks for
assessing severe nuclear accidents and reporting conditions within critical infrastructures.

¢ Identify strategies for using robotics to examine, identify and recover radioactive materials
such as fuel rods from damaged nuclear facilities.

e Adapt current mobile robotics used in non-nuclear applications to nuclear facility
applications.

o -Establish realistic plans to test both the robots and their operators for a range of nuclear
facility scenarios.

o Discuss the development of standards for evaluating robots, strategies, their implementation
and operating systems for robotics in nuclear facilities.

¢ |dentify “game-changing” opportunities to facilitate the use of robotics in the nuclear
industry.

The workshop is designed to facilitate technical exchange of lessons learned from historic
nuclear applications and experiences (e.g., Three-Mile Island and Fukushima Daiichi); ongoing
research; and other relevant applications (e.g., NASA's Martian Exploration Rovers — Spirit and
Opportunity).

—Rire—Decistoratttormatomr— Page 2



draft July 28, 2015

‘“Weblinks™

Key Outcomes Sought

» Knowledge:
o A better understanding of the state of robotics and remote systems and their potential

applications to nuclear facilities

¢ Introduction to existing databases or compendiums of robots and remote systems for
nuclear applications

o |deas or strategies for enhancing existing databases or compendiums with
quantifiable and verifiable performance data

e A use-case for using consensus standard test methods to assess performance in
order to guide development, procurement and training

» Development, Testing and Evaluation:
e Proposed approaches for using consensus standard test methods to assess performance in
order to guide development, procurement and training for nuclear applications
o Host competitions, challenges, and technology incubators
o |dentify best-in-class contributing technologies (e.g., sensors, mobility,
manipulators, NDE or other tools)
o Conduct comprehensive testing in standard test methods to establish reliability and

gain confidence
o Iterate proposed solutions through validated simulations of standard test methods

and mockups
o Deploy proposed solutions into physical mockups and testbeds

» Adoption and Implementation:
e A proposed end-user strategy for setting thresholds of capabilities (measured within

standard test methods) necessary for deployment
e A regulatory approach for technical review of proposed strategies for integrating
technology, standards, training and regulations to address implementation

>
>
» Summary of the key insights drawn from presentations and panel discussions

=Pre=Becistoratimformator— Page 3






draft July 28, 2015

Workshop Structure

The workshop will be divided into five sessions (afternoons and mornings). Each session will
focus on a technical theme. The proposed themes and questions to be addressed are:

Session 1: Overview of Challenges and Opportunities for the use of Robotic
Technologies at Nuclear Facilities

Co-Chairs: Andy Szilagyi, DOE and Adam Jacoff, NIST

PKeynote-presentations to address the following-guestions:

e What is the current-state-of-the-practice in applying robotic technologies to
challenges at nuclear facilities and other hazardous environments?

o What are the opportunities to use robotic technologies for enhanced outcomes?
What are the possible future uses of robotics at nuclear facilities?

e A use-case for using consensus standard test methods to assess performance in
order to guide development, procurement and training

Contributed presentations to inform the audience on established or developing databases of
robotic technologies and their applications, and how they have been integrated into successful
monitoring and remediation programs.

At the end of the session, there will be demonstrations of the databases and example robotic
exercises at the NIST Robot Test Facility (http://www.nist.gov/el/isd/ms/roboticsbldg.cfm).

Session 2: Lessons Learned Related to Robot Deployment at Fukushima Daiichi
Co-Chairs: Kenji Tateiwa, TEPCO and L JAEA
Presentations Keynete-presentation-to address the following questions:

e What robotic applications have been developed and applied to survey and
assess challenging conditions within the damaged reactors and auxiliary support
structures?

e« What lessons were learned in developing and applying these robotic
technologies?

¢ How were complex conditions and challenging environments negotiated by the
adaptive robotic technologies?

Te-pecision ormation Page 5



draft July 28, 2015

* How were cleanup objectives, including worker safety, met by using these
robotic technologies?

Contributed presentations to provide examples of the challenges encountered and successes
achieved during the deployment of robots at Fukushima Daiichi?

Session 3: Industry and Government Experiences in Applying Robotic
Technologies to Existing Challenges

Co-Chairs: Matt Marston, UCOR and

2

Keynote-Ppresentations to address the following questions:

¢ What were the challenges encountered in identifying and applying robotic
technologies?

¢ What insights and lessons were learned in the development and application of
these robotic technologies (e.g., Three-Mile Island clean-up)?

o How were complex conditions and challenging environments negotiated by
adaptive robotic technology?

« What challenges remain for applying robotic technologies at nuclear facilities
and other hazardous environments?

Contributed presentations to provide examples of the challenges and successes in applying
robotic technologies?

Session 4: Ground-Breaking, Innovative Technologies and New Developments

Co-Chairs: Gill Pratt, DARPA and . DOE National Lab (?)
Presentations Keynete-presentationto address the following questions:

e What are the ground-breaking, innovative technologies and new developments
to enhance the functionality of robotics at nuclear facilities?

e What are the regulatory and procedural challenges which need to be
addressed?

¢ What are the complex conditions and challenging environments which need to
be negotiated by adaptive robotic technologies?

¢ What are the challenges for further development of new robotic strategies and

Contributed presentations to provide examples of the ground-breaking, innovative technologies
and emerging robotic technologies?

—Pre-DBeeistonaltnformation— Page 6



draft July 28, 2015

Session 5: Robotic Technology Testing; Operator Training and Certification; and
Regulatory Standards Development

Co-Chairs: Phil Mattson, DHS and , ASTM, ANSI/ANS or ASME

Presentations Keynete-presentation-to address the following questions:

Where and how are robots tested?
Where and how are robotic operators trained?
How can these testing and training programs be incorporated into a certification
program recognized by industry and government?

¢ How do industry-developed standards (e.g., American Society for Testing and
Materials) gain regulatory acceptance?

o What are the regulatory and procedural challenges whichthat need to be
addressed?

Contributed presentations providing examples of the robotic technology testing, operator
training and proposed regulatory acceptance criteria?

Each session will have two co-chairs. The session will begin with a 30 minute keynote
presentation followed by 20-minute contributed presentations. At the end ef-each-sessions 2
through 5, there will be a panel discussion moderated by the session co-chairs. The panel will
consist of the presenters and invited experts who will answer questions from the audience on
lessons learned in robotic applications; identified databases; and possibilities for future nuclear
applications.

The workshop organizing committee is seeking lessons learned from a wide range of
international applications at nuclear facilities such as the Three-Mile Island, Chernobyl and
Fukushima Daiichi decontamination and decommissioning activities.

The workshop will be open to the public to encourage industry participation.

Workshop Contacts:

Workshop Co-Chairs: Thomas Nicholson, NRC/RES Thomas.Nicholson@nrc.gov
Andrew Szilagyi, DOE-EM Andrew.Szilagyi@em.doe.gov
Adam Jacoff, NIST adam.jacoff@nist.gov

Workshop Registration and Logistics: -NIST Conference Coordinator

Organizing Committee Members: Thomas Nicholson, Don Marksberry, Anders Gilbertson,
Boby Abu-Eid, Jack Parrott and Bob Bernardo, U.S. NRC; Andrew Szilagyi, DOE-EM; Adam
Jacoff and Kamel Saidi, NIST; Laurie Judd, NuVision Engineering; Kenji Tateiwa, TEPCO; Rob
Buckingham, UKAEA -RACE; Philip Mattson, Department of Homeland Security; and others to
be announced (e.g., DARPA, NASA, U.S. Navy)

Workshop Reqistration and Logistics: NIST Conference Coordinator

“Pre-Decstomat-nformratiomr Page 7



draft July 28, 2015

Registration: All attendees must complete and submit a registration form and pay a $71
registration fee one week prior to the workshop. This form will become available in early
November 2015 on the NIST Public Website under “International Workshop on the Use of
Robotics at Nuclear Facilities.”

Weblinks: NIST events page TBD

—fre-Beristorratimformmaton. Page 8
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From: Tateiwa, Kenji

Sent: 18 Jun 2015 22:38:17 -0400

To: Tateiwa, Kenji

Subject: Last Call from DC [TEPCO Weekly Fukushima Update Call] Fri, June 19,
2015 at 3pm EDT

Importance: Normal

Nuclear Sector Colleagues,
Tomorrow will mark the last Weekly Fukushima Update Call that | will conduct from DC.

After spending almost 4 years, | will be departing DC on June 27 and start working at TEPCO's
Tokyo HQ on July 1 as Safety Engineering Group Manager of Fukushima Daiichi D&D
Engineering Company.

| will endeavor to continue this call from Tokyo, albeit at a less frequent basis.
| will send out a notice for the next call once | settled into my new position.

Thank you for your continued support to TEPCO and for your interest in the progress at
Fukushima Daiichi.
I look forward to keeping in touch.

[Date/time]
Fri, June 19, 2015 at 3 pm Eastern Daylight Time
(Date/time of next call to be determined.)

[call-in information] (Please record your name and organization when joining the call.)
call number: 718-354-1184
(b)(6)

[Major topics]

1. Cabinet-Level Meeting on Decommissioning and Contaminated Water
Issues (6/12/2015)

(only in Japanese)

1-1. Outline of Revised Mid-and-Long-Term Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150612 03-j.pdf

1-2. Revised Mid-and-Long-Term Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150612_05-j.pdf

1-3. Revised Schedule for Defueling of Units 1-3 SFPs
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150612_04-j.pdf

2. Summary Progress at Units 1-4 (6/12/2015)
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150612 04-j.pdf

3. Transition of Different Types of Contaminated Water Stored in Tank Farms (6/12/2015)
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150612 05-.pdf

* If you cannot display Japanese characters, please install the following font packs:
http://www.adobe.com/support/downloads/detail.jsp ?ftplD=4881




(Feel free to forward this email to your colleagues or have them contact me to be added to
the distribution list.)

All the best,
Keniji

Kenji Tateiwa

Manager, Nuclear Power Programs
Tokyo Electric Power Company
Washington Office

2121 K Street, NW Suite 910
Washington, DC 20037

tel: +1-202-457-0790 (ext.)116
[0)XE)
tateiwa_ken[i@1epco.co.jp
(Email address will remain unchanged after my transition to Tokyo.)

----—- Original Message ----

From:Tateiwa, Kenji

To:Tateiwa, Keniji

Sent: Thursday, June 04, 2015 10:21 PM

Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 5, 2015 at 3pm EDT

Nuclear Sector Colleagues,

Please find below information for tomorrow's Weekly Fukushima Update Call.

[Date/time]
Fri, June 5, 2015 at 3 pm Eastern Daylight Time
(No Call Next Week. Next call will be on Fri, June 19 at 3 pm EDT.)

[call-in information] (Please record your name and organization when joining the call.)
call number: 718-354-1184
(b)(6)

[Major topics]
1. NRA Special Facilities Monitoring and Evaluation Committee (5/22/2015)
(only in Japanese)
1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4
http://www.nsr.go.jp/data/000107869.pdf

1-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert
http://www.nsr.go.jp/data/000108101.pdf

1-3. Groundwater Inflow Mitigation Measures and Water Level Management
http://www.nsr.go.jp/data/000107730.pdf

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues
(5/25/2015)
(only in Japanese)
2-1. Water Contamination Monitoring Status
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/|150525_03-j.pdf

2-2. Status of Unit 1 Reactor Building Cover Dismantling



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/|150525_04-j.pdf

2-3. Status Report on Identification of Risk Factors Related to Off-site
Radiological Impact
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/|150525 07-j.pdf

2-4, Preparation for Disclosure of All Radiological Data
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150525_08-j.pdf

2-5. Status Report on Various Issues (146 pages, 19 MB)
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/|150525_13-j.pdf

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team

(5/28/2015)

(only in Japanese)
3-1. Plant Status
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 04-j.pdf

3-2. Summary Status of Decommissioning Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 05-j.pdf
(English translation as of 4/30/2015)

http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d150430_01-e.pdf

3-3. Unit 1 Drywell Water Level Measurement
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 06-j.pdf

3-4. Contaminated Water Treatment (file size: 11 MB)
hitp://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 07-j.pdf

3-5. Environmental Radiation Issues (file size: 15 MB)
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 08-j.pdf

3-6. Spent Fuel Pool Issues
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 10-j.pdf

3-7. Preparation for Fuel Debris Removal
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 11-j.pdf

3-8. Radioactive Waste Processing
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150528 12-j.pdf

3-9. Draft Revision of Mid-to-Long Term Decommissioning Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 13-j.pdf

4. Leakage of Contaminated Water from Transfer Hose (6/1/2015)
(only in Japanese)

http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150601 06-j.pdf

* If you cannot display Japanese characters, please install the following font packs:

http://www.adobe.com/support/downloads/detail.jsp ?ftp|D=4881

(Feel free to forward this email to your colleagues or have them contact me to be added to

the distribution list.)

All the best,
Kenji



Kenji Tateiwa

Manager, Nuclear Power Programs
Tokyo Electric Power Company
Washington Office

2121 K Street, NW Suite 910
Washington, DC 20037

tel: +1-202-457-0790 (ext.)116

[(b)(6) |

----- Original Message -----

From:Tateiwa, Kenji

To:Tateiwa, Keniji

Sent: Thursday, May 21, 2015 9:21 PM

Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 22, 2015 at 3pm EDT

Nuclear Sector Colleagues,

Please find below information for tomorrow's Weekly Fukushima Update Call.

[Date/time]
Fri, May 22, 2015 at 3pm Eastern Daylight Time
(No Call Next Week. Next call will be on Fri, June 5 at 3pm EDT.)

[call-in information] (Please record your name and organization when joining the call.)
call number: 718-354-1184

l(b)(6) ]

[Major topics]
1. IAEA Peer Review Mission Report #3 (5/14/2015)
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150514 01-

e.pdf

"IAEA Issues Report on Fukushima Decommissioning Review" (IAEA Press Release)
https://www.iaea.org/newscenter/pressreleases/iaea-issues-report-fukushima-
decommissioning-review

2. Fukushima Nuclear Accident Unresolved Issues Progress Report # 3 (5/20/2015)
http://www.tepco.co.jp/en/press/corp-com/release/2015/1250927 6844 .html

(English Summary)
http://www.tepco.co.jp/en/press/corp-com/release/betu15 e/images/150520e0101.pdf

(Japanese Full Report: 503 pages, 27 MB)
http://www.tepco.co.jp/cc/press/betu15_j/images/150520j0102.pdf

3. High-Level Meeting of Decommissioning & Contaminated Water Issues

Team (5/21/2015)

(only in Japanese)
3-1. Basic Policy regarding the Mid-and-Long-Term Decommissioning Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150521_05-j.pdf

3-2. Straw Man for the Mid-and-Long-Term Decommissioning Roadmap
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150521_06-j.pdf




3-3. Enhanced Coordination on R&D Activities for Decommissioning and
Contaminated Water Issues
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t150521_03-j.pdf

All the best,
Kenji

----- Original Message -----

From:Tateiwa, Keniji

To:Tateiwa, Keniji

Sent: Thursday, May 07, 2015 9:07 PM

Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 3pm EDT

Nuclear Sector Colleagues,

Please find below information for tomorrow's Weekly Fukushima Update Call.

[Date/time]
Fri, May 8, 2015 at 3 pm Eastern Daylight Time
(No Call Next Week. Next call will be on Fri, May 22 at 3 pm EDT.)

[call-in information] (Please record your name and organization when joining the call.)
| . 718-354-1184
(b)(6)

[Major topics]
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of
Findings (4/30/2015)
(only in Japanese)
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150430 01-
L.pdf
2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team
(4/30/2015)
(only in Japanese)
2-1. Plant Status
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430 04-j.pdf

2-2. Summary Status of Decommissioning Roadmap

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_05-j.pdf
(English translation as of 3/26/2015)
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e.pdf

2-3. Contaminated Water Tgeatment (file size: 14 MB)
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_07-j.pdf

2-4, Environmental Radiation Issues (file size: 17 MB)
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430 08-j.pdf

2-5. Spent Fuel Pool Issues
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_10-j.pdf

2-6. Preparation for Fuel Debris Removal



http://www.tepca.co.jp/nu/fukushima-np/roadmap/images/d150430_11-j.pdf

2-7. Radioactive Waste Processing
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_12-j.pdf

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-
Long Term Decommissioning Roadmap (file size: 18 MB)

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430 _14-j.pdf

2-9. ldentification of Risk Factors Related to Off-site Radiological Impact
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_15-|.pdf

2-10. Preparation for Disclosing All Radiological Data
http://www.tepco.co.jp/nuffukushima-np/roadmap/images/d150430_16-j.pdf

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water
Treatment Systems :
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150430_17-j.pdf

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015)
http://photo.tepco.co.jp/en/date/2015/201504-e/150430-02e.html

All the best,
Keniji
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