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Track 1: Crosscutting Policies and Programs (CPP)

Track 2: High-Level Radioactive Wastes, Spent Nuclear Fuel/Used Nuclear Fuel
(SNF/UNF) and Long-Lived Alpha/Transuranic Radioactive Waste (TRU)

Track 3: Low-Level Waste(LLW), Intermediate Level Waste(ILW),Very Low-Level
Waste(VLLW), Mixed Waste(MW), Byproduct Material, TENORM, NORM
Residues, Enriched and Depleted Uranium (DU)

Track 4: Nuclear Power Plant (NPP)Waste & On-Site SNF/UNF Storage

Track 5: Packaging and Transportation

Track 6: Decontamination & Decommissioning (D&D)

Track 7: Environmental Remediation (ER)

Track 8: Communications, Education and Training of Technical and Management
Issues & Impacts (CE&T)

Track 9: Special Topics Including Multi-Track Cross Cutting Technology Topics (ST)
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(Left: Before laser cleaning, Right: After laser ablation)
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EDUCATION & ] 9
OPPORTUNITY . P

IN WASTE MANAGEMENT

SYMPOSIA . won-cronr orcanizanion

December 28, 2017

Chen, Yung-Chih

Institute of Nuclear Energy Research, R.O.C.
Mo.1000, Wenhua Rd., Longtan District
Taoyuan City 32546, Taiwan

Passport #: 314826089

Passport Expiration Date: 13 Mar 2027
Country of Issue: Republic of China
Date of Birth: 22 Aug 1967

Dear Yung-Chih,

This letter is an invitation to WM Symposia to participate in the WM2018 Conference to be held in Phoenix,
Arizona during the week of March 18 — 22, 2018 and present paper #18201, entitled “Preliminary Plan of
Radwaste Management for the Decommissioning of Chinshan NPP in Taiwan®”.

We hope that this letter can be used by you to secure your travel permissions and visas as required to travel
to Arizona. We ask that US authorities extend all courtesies to you for travel and in processing your travel

requests.

Please contact me if you have any questions on this matter. | look forward to meeting you in Phoenix in
March.

Sincerely,
- - I
i S

Jan Carlin
WM SYMPOSIA, INC.
Managing Director
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Schedule of Events

All events will take place at the Phoenix Convention Center — West Building. unless otherwise noted.

Saturday, March 17, 2018

0700 - 2000
0800 - 1500
00 - 1700
1300 - 1900
1300 - 1500
1600 - 1715
1730 - 2100

Guest/Attendae Tour: Grand Canyon Tour®® - Buses load at 0845

Exhibitor Mowve-In - Lower Level, Ex Hall 4

Registration Open - Lower Level, Ex Hall 4

Satellite Registration Desk Open - Marnotf Renaizsance Lobby

Satellite Registration Desk Open - Hyait Regency Lobby

Track Mesting - Hyatt Regency Phoenix, Regency AB

PAC Meeting and Dinner - Sponsored by Walischmiller Engineering GmbH and Mu\ision Engineering -
Hyaft Regency Phaenix, Regency CD

Sunday, March 18, 2018

0700 - 1800
0730 - 1730

0800 - 2000
0800 - 1400
0800 - 1500
0800 - 1630
0800 - 1700
0800 - 1700
1000 - 1400
MO0 - 1700

1530 - 1645
1600 - 1700
1630 - 1700
1700 - 2000

Presenter and Co-Chair Check-in - Lewvel One, 105C

Workshop - US EPA Superfund Site Remediation Program Radiation Risk Assessment Training -
Level One, 1068

Registration Open - Lowsr Level, Ex Hall 4

Exhibitor Mowe-In, Hand Carry Only - Lower Level, Ex Hall 4

WMS Board of Directors Meeting - Hyaff Regency Phosenix, Elliz Room

Roy G. Post Foundation Benefit Golf Tournament® - The Legacy Golf Club, Phoenix

Satellite Registration Desk Open - Marnotf Renaizsance Lobby

Satellite Registration Desk Open - Hyaft Regency Lobby

Guest/Attendee Tour: Desert Hike Tour"" - Buses load at D845

Waorkshop - Safety Culture - A Common Construct Requiring Commitment from the Board Room
to the Shop Floor - Level One, 1060

IFAC Meeting - Leve! One, 1024

Student Assistant Training - Leve! One, {HC

WM2018 Conference Orientafion for Mew Attendees - Lower Level, Panel Zone, Ex Hall 4
Show Floor Open & Welcome Reception - Sponsored by Jacobs CH2ZM - Lower Level, Ex Hall 4

Monday, March 19, 2018

0630 - 1800
0700 - 0200
0700 - 1800
0800 - 0945
0930 - 1830

0945 - 1030
1000 - 1700
1200 - 1300
1200 - 1345
1230 - 1700
1445 - 1520
1700 - 1830
1800 - 1920

Registration Open - Lower Level, Ex Hall 4

Presenter's Breakfast - Leve! Three, 2014

Presenter and Co-Chair Chack-in - Level One, 105C

Cipening Plenary Session - Sponsored by North Wind Group - Lewvel Three, 30MCD

Show Floor & Student Connection Zone Open - Lower Level, Ex Hall 4

{Hall Clozed from 1200 - 1300)

Refreshment Break - Sponsored by Leidos - Lower Level, Ex Hall 4

Technical Sessions - Leve! One & Panel Zone, Ex Hall 4

Heynote Luncheon - Level Three, 3071BCD

Dessert Service - Lower Level, Ex Hall 4

Student Poster Competition - Lower Level, Ex Hall 4

Refreshment Break - Sponsored by Merrick - Lower Level, Ex Hall 4

WMS Evening Recesption - Sponsored by Westinghouse Government Services - Lower Level, Ex Hall 4
Students & Young Professionals Metworking Reception - Sponsored by BWX Technologies -
Lower Level, Ex Hall 4 Near Student Pasters - this event is open fo all aftendess!

Tuesday, March 20, 2018

0830 - 1800
0700 - 0800
0700 - 1800
0825 - 1700
0530 - 1830

0545 - 1030

1700 - 1830

7

Registration Open - Lower Level, Exh Hall 4

Presenter's Breakfast - Leve! Three, 2014

Presenter and Co-Chair Check-in - Lewvel One, 105C

Technical Sessions - Leve! One & Panel Zone, Ex Hall 4

Show Floor & Student Connection Zone Open - Lower Level, Ex Hall 4
{Hail Closed from 1200 - 1300)

Refreshment Break - Sponsored by Wagstaff Applied Technologies - Lower Level, Ex Hall 4
Honors & Awards Luncheon - Level Three, 301CD

Dessert Service - Lower Level, Ex Haill 4

Refreshment Break - Sponsored by AECOM - Lower Level, Ex Hall 4
WMS Evening Reception - Lower Lewve!, Ex Hall 4
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HUCLEAR AND INDUESTRIAL ROBOTICE, REMOTE EYETEMS AND OTHER EMERGING TE

o
T

Schedule of Events - Continued

All sassions will take place at the Phoenix Convention Center — West Building. unless otherwise noted.

Tuesday, March 20, 2018 - Continued

1800 - 2030 Women of Waste Management [WolWM) Panel & Metworking Recepiion - Sponsored by Fluor -
Second Level, 212ABC

Wednesday, March 21, 2018

0630 - 1800 Registration Open - Lower Level, Ex Hall 4
0700 - 0800 Presenter's Breakfast - Level Three, 30HA

0700 - 1800 Presenter and Co-Chair Check-in - Level One, 1050

0825 - 1700 Technical Sessions - Level One & Pane! Zone, Ex Hall 4

0930 - 1330 Show Floor & Student Connection Zone Open - Lower Leve!, Ex Hall 4

0945 - 1030 Refreshment Break - Sponsored by TradeWind Services - Lower Level, Ex Hall 4

1200 - 1325 Luncheon & Exhibitor Raffie Drawings - Sponsored by Spectra Tech Inc - Lower Level, Ex Hall 4
1330 - 2100 Exhibitor Move-Out - Lower Level, Ex Hall 4

1445 - 1530 Refreshment Break - Level One, Foyer

1800 - 2100 Wednesday Evening Metworking Event® - The Heard Museum - Buzes load at 1745
Thursday, March 22, 2018

0630 - 1700 Registration Open - Level One, 1050

0700 - 0800 Presenter's Breakfast - Level Three, 30HA

0700 - 0845 PAC Meeting - Part 1 - Level Three, 3014

0700 - 1800 Presenter and Co-Chair Check-in - Level One, 1050

0730 - 0810 Refreshment Break - Lewel One, Foyer

0825 - 1700 Technical Sessions - Level One

1200 - 1315 Thursday Luncheon - Lewvel Three, 3074

1200 - 1300 PAC Meeting - Part 2 - Level One, 1028C

1325 - 1700 Topical Panel Session #124 - Management of Lised Muclear Fusl: Will the United States Reengage
and Align with Intermnational Efforts - Leve! One, 10280

1445 - 1530 Refreshment Break - Lewel One, Foyer

1700 - 1800 Closing Reception - Sponsored by Advoco Professional Services - Level One, Foyer

1730 - 1830 Optional PAC Mesting - Part 3 - Hyaft Regency, Cowboy Arfisf’s Room

Friday, March 23, 2018
0830-1300 5 Muclear Regulatory Commission Public Meeting - Phoenix Convention Cenfer, Room 2114

Schedule Subject to Change
*Separate Registration Fees Apply
“* All buses for off-sites events & tours will load from the Hyatt Regency Phoenix Monroe Street exit.

Stay Connected With Us

Download the WM Join the Conversation [ —
Symposia App #WMS2018 D App Store
The WM Symposia App has We invite you to connect with us while

everything you need to know at the conference and long after. If you

about the conference, including already have Twitter, Facebook, Linkedin

schedule of events, technical or YouTube, please like and follow us.

program details, maps, sponsors,

exhibitors and much more. We Facebook: WMSymposialne ”
encourage you to download Twitter: @WMSymposia o @ o
the app to enhance your WM LinkedIn: WM Symposia

experience now and year-round. YouTube: WM Symposia
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Technical Program

. ] = =l
- Technical Program g £, - |
= =l s (=] 8|2
s - Schedule at a Glance - HEE E HEHE :
& S| E|2|C|E 5lE
3 As of February 23, 2018 i | Room | 8|8 |5 2 HAHEE g
Annotated Session Titles HEIEHEIHEIREE I
{for full session titles, please see individual listing) Slalslslalalalal sl &
- ™~ - - w1 L ~ m -
Monday Morming, March 13 The 3 WM Tracks for Subject Reference
1 Waste Management Symposium 2012 Plenary Session 0800 | 301CD | X
2 Panel: Hot Topics in US DOE - EM 1000 | 102ABC | X
3 Fanel: US DOE-EM Robotics (1/8) 1000 | 10548 | X X
= - — " -
4 anel: Challeng{f_-s & Innowvations in Radwaste Packaging, 1000 103AB %
Transp & Compliance
Panel: Interagency Community of Practice in Risk and 1000 | |
5 Performance Assessment D448 *
HLW, SNF/UNF and Long-Lived Alpha/TRU Programs and | 1000
8 Policies 10 #
7 Hanford HLW Treatment and Immobilization Plant Update | 1000 oic X
g Waste Management in Mining, Uranium Industry, Qil & 1000 1014 %
Gas & Mon-Muclear Sectors
g D&D of US DOE Facilities 1000 | 1084 X
10 Env!r\:\nn"ental Remediation in Urban and Suburban 1000 1068 %
Environments
Communication of Technical |sswes: Worldwide 1000 108C x
Experiences :
~ |AMNDR Country Update and Procurement Request for a 1000 | -
12 - Ex Hall | X
General Consultant
Monday Afternoon, March 13
o _ P " -
13 .-"J-anfl. Robotics - Exoskeleton (Worker Augmentation) 1350 | 105aE | % %
14 [ Merged with Session 12
15 | Robotics: Programmatic Elements (1/11) 1350 1014 | X X
18 _F'Jnel: ‘I:AhL F!e-ﬁc-lvery - Re-Treatment of TRIU Problem 1380 | 102BC %
Waste Streams (14)
s TMIED- Fat e & .
17 F'.]neI.IL.a D(E)E u’\'I_F' - Retumn to TRU Waste Operations 1515 | 102BC %
Following 2014 Incidents
Panel: Small Business Procurement & Contracting -
18 Opportunities within DOE (1/8) 1350 | B Hall | X
18 Panel: Doing Business with the US DOE (206) 1615 | Ex Hall | X
20 E&eraung Experience in the Treatment & Storage of LLW! 1350 | 1oic %
3| Panel: Hot Topics in US Commercial LUW Management 1350 | 103AB X
. | Panel: EFCOG - Avoiding the Human Capital CIiff in the E R
22 DOE Complex 1515 02AB | X
23 | Selected Key Topics in US Commercial LLW Management | 1515 | 10MC X

39
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Technical Program - C

. - - o
: Technical Program g £, | |
= =2 AL -]
g - Schedule at a Glance - HEHHHHEHEHE
Sl E o
g As of February 23, 2018 ) sl2(215(8] |2l5|5]E
0 TlmeRoomﬁ__:;;u:DgEEE
Annotated Session Titles o 5 ; g ; E 2 IE 8 E’L E
{for full zession fifes, please see individual fizting) Slalaslelalelolslal
|| m | w(w @ |~ =@
24 FPanel: Implementing Technically-Based Cleanup 1350 | 104AB x
=] . - b =3
5 ﬂ::nel. UK — Remediation of Sellafield Legacy Ponds and 1515 | 102as x
Silos
o aus.:alnaluble Remediation Processes - Global Insights or 1350 1064 x
Applications
27 | Modeling Applications in Environmental Remediation 1515 106A x
- - — - -
a5 Radioactive Material Packaging and Transportation 1350 106B x
Regulatory Issues
P i o g P
2a Jdcag!ng. Transpcna.uon & Related Safety Programs 1515 1088 %
and their Implementation
= - - P .
a |F |3_I:|S for ar!d I_Exp:enen-:e in Transitizning from Operations 1350 | 1o08c X
to Decommissicning
N Recovery from Failure of HLW Infrastructure 1350 1024
32 | Low Activity Waste (LAW) Pretreatment Process Update 1515 1024
33 Integrated Perf\:\rrnan{fe & Risk Assessments, Decision 1350 101B x
Analyses & Risk Mgmt
= - = 1 = Ly
24 osters: HLW, SNF/UNF and Long-Lived Alpha/TRU 1350 | 1-Foyer x
Waste
= = - " — "
a5 Student Posters: The Mext Generation - Industry Leaders 1330 | Ex Hal | %
of Tomormow
Tuesday Moming, March 20
FPanel: Environmental Management Activities and
3G Programs at LANL (2/4) 0825 | 102BC | X
Panel: Waste Management Programs Supporting the
c Mission at LAMNL (3/4) 1015 | 1028C | X
32 | Panel: Aligning Decision-Making to Deliver Timely Resulis | 0325 | 10348 | X
= - E— = -
a0 anel: :I'ra_nsr.lon o GOCO at Canadian Nudlear 1015 | 10248 | %
Laboratories
P - E a i =1 .
40 :Erlnesl. Emerging Middle East Muclear States’ Status and neos | 10448 | %
= - = = # -
41 :anel. Muclear Power Plant Waste Management - LLW 1015 | 10448 ®
rogessor lssues
42 f':inel: .JS DOE Spring Quarterly Business Opportunity 1000 | Ex Hall |
Forum (3/§)
o - = ) - .
43 _‘:II'IE|. |I'I1.:E'I'IT'|.3J.DI'I.3| Innowations in Robaotic 0875 | 10548 % ®
Decommissioning Technology (3/8)
44 | Robotics: Application of Innowative D&D Technology (2/ D225 1084 x X
45 | Robotics: Wearable Robotics and Exoskeletons (3/11) 0325 1014 | X X
46 | Storage and Retrieval of SNEUNF 0e25 1068 X
40
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Technical Program - Continued

Technical Program s o NRE
. a e
= - Schedule at a Glance - BB B HEHEHE g £
2 & | & S :
3 As of February 23, 2018 i|8|z|5|8 |2|E|%|%
§ ﬂmRmmviﬁggg;SS.g.
Annotated Session Titles glz|S|=z|a|lald|a|&|8
(for full session titles, please see individual listing) wla|e| || e |6l
47 Op-erallgnal aafetji Is;ues im the Implementation of Deep 0EI5 108C ¥
Geological Repositories
Assessment of Disposal Systems, Faciliies and Sites for .
48 LU 0825 01B x
Envircnmental Remediation Progress Toward Closure of .
48 Contaminated Sites pe2s pic *
50 Innowations and Performance Solutions to Workplace 0835 1024 %
Management
Posters: LLAWILWNORMTENORM Depleted Uranium
5 -
51 Mixed Waste 0825 | 1-Foyer x
P, - 5 _Cin ThEN F
52 ﬂoshers. MPP Waste Management and On-Site SNELIN 0825 | 1-Foyer %
Storage
Tuesday Afternoon, March 20
= Surface Water Management & Groundwater Remediation "
52| Activities at LANL (4/4) S i R
54 | Panel: Japan Fukushima Daiichi Decommissioning Update (1/2) | 1350 | 1028C | X
== | Panel: Update on the Revitalization of Fukushima and The 515 | to28c | x
| Surmounding Area (2/2) -
56 Panel: US DOE LLW On-Site Disposal: LLW Disposal Facility 350 | 10548 X
- Federal Review -
57 | Panel: Challenges in US DOE HLW Tank Management 515 | 105AB X
5= E:g:lm'ga:;ﬁ glsa" agement Planning for Utility Small Modular 250 | 10348 X
= Panel: US Nuclear Power Plant Waste Management - US =
5w Disposal lssues 515 | 103AB X
Panel: Robotics - DOE-EM Robotics and Emerging .
a0 Technologies Roadmap (48) 250 | BxHall | X *
;| Panel: Hot Topics in Small Business Contracting in US Waste =
8 Management (4/6) 315 | ExHall | X
G2 | Roboties: Current Use and State of Art (4/11) 1350 1A | X X
Panel: Graduating Students and New Scientists and
B2 Enginesrs - Wants & Needs 250 | 1DaB *
84 ﬁz::;e;nrgg Professionals in Nuclear - An Intermationa 515 | 104aB X
G5 | Groundwater Remediation Projects - Worldwide Experiences 1350 106A X
o Crosscutting Subsurface Mass Transport and Environmental SFqE
86 Aszeszment 518 1064 X
a7 | D&D of Muclear and Non-Power Generating Facilities 1350 106E X
s ;.:f;t;z;,es and Developments in Geologic Repositores in 1350 e %
8o Emerging Treatment, and Storage Technologies for LLWILW 1350 101B X

Worldwide

4
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Technical Program - Continued

Technical Program s = NE
- =
E - Schedule at a Glance - BB ] HERHE g £
£ & & S :
7 As of February 23, 2018 HEAE I INEHEE
:ﬁ ﬁmRuumv';'?-:g&Q;g%?.
Annotated Session Titles glz|S|=|a|a|ld|s|8] 28
(for full zession fifles, please zee individual fizting) = e ||| e e |6 e |2
70 | Package Design 1350 | 10&C
71 | Posters: Packaging and Transportation 1250 | t-Foyer X
72 Posters: Environmental Remediation 1350 | 1-Faoyer x
73 Posters: Commumications, Involvement, Education and Traming 1350 | 1-Faoyer 4
Wednesday Moming, March 21
T4b | Panet U.S. Nudiear Robotics: Yesterday, Today, Tomormow (5/8) | 0825 | 105AB | x X
75 | Robotics: Applied D&D (5/11) 0E2s | 1A | X X
Panel: Dealing with Problematic DOE Mixed Waste
8 Streams and Policy Changes 0225 | 1028C "
=] - LS - i o 1
7 anel: US NF!CE Current and Emerging US NRC LLW 1015 | 10280 x
Regulatory Topics
78a | Withdrawn for WM2018
788 Mod_ellng and Optimization of Hanford HLW and LLW pzs | 10248 X
Treatment Processes
78 | Pansl: ER Progress Toward Closure of Contaminated Sites 1015 | 103AB x
P - . o .
80 anel: Agency Perspectives on the Use of Risk and Dose 0825 | 10448 x
Assessment Tools
=] - B -
81 anel: Progress on Deep Repository Programs Around 1015 | 1048 %
the World
P LS = i
az anel: J_-_. .DO!E, rocurament and Contracting 1015 | Ex Hall | %
Opportunities (5/8)
83 [ TRU Waste Disposition 0825 | 101C x
24 [ Instrumental Waste Characterization Methods for LLAWILW | 0225 | 1024 X
85 Igmnlcal Innowvations in Environmental Remediation and 0825 1084 x
Site Closure
5 Global._Ex.penence of RK&M for Muclear Waste Geologic 0825 1068 %
Repositories
Advances in the Management of NPF Dry Waste from -
BT | Around the World DE25 | 108 *
Robatics: Remote Systemn Handling and Robotics for ) -
B2 Commercial NFPs (811} 1015 | 108C * *
29 | Advancements in HLW Separations and Reprocessing 0225 | 101B X
80 [ D&D of US DOE Facilities 1015 | 101B
o1 Posters: D&D 0825 | 1-Foyer
e . .
oz oEters: opecaa_l Topics and Track Cross Cutting 0825 | 1-Foyer x| x
Technology Topics
42
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Technical Program - Continued

Technical Program = o NRE
. - e
= - Schedule at a Glance - BB z|} JNHEELE
-] B | = a | <
5 As of February 23, 2018 HEIEFEIREEEE
ﬂ ﬂmRmmugﬁgRg;ggg
Annotated Session Titles 2|5 z|&|a|S|c|&| 2
(For full session fifles, please see individual lisfing) 2la|a| | w|e|e|e| s @
Wednesday Afternoon, March 21
=] - i to Dali
a3a anel: Co!Laborathn Across Borders to Deliver Cleanup 1325 1028c | %
and D&D Challenges
93b | Enginesring and Design for Geologic Disposal 1615 1028C X
= P ———— —
oa :II'IE!. DOoE MESIDI'.I Success through Application of 1395 | 10848 | %
Practices and Solutions
a5 Robotics: Mext Generation and RDDTE&E (7/11) 1325 1014 | X X
Panel: Challenges in Cask Design and Ceriification -
ue Intemational Perspectives 1325 | 10348 *
97a | Withdrawn for WM2018
o E- i =1=1=1 O 5 i
a7 USACE .I_:)ea.c:lw..ahed NFP Program D&D Contracting 1500 | 1034B x
Opportunities (6/8)
Panel: Leveraging Innovations in Science & Technology to .
&8 Benefit Safety (6/8) 1325 0448 X
P - #ati E: -'
oo anel: Implementation Approaches & Expectations for 1515 | 104aB x
Radwaste Management
100 | UK EPSRC DISTINCTIVE Research Programme 1325 | 106C X
e Muclear Power Plant Onsite SNFAUMF Storage ISFSIs
0 and Failed Fuel Handling 1325 1068 *
102 In‘tema:lf:un::!l E:per!enr_'e in Waste Optimization and 1395 1084 %
Harmnonization During D&D
103 Charac‘belzahm .j:md _?emedlauen Technologies for 1395 1018 x
Complex Contaminants
104 | Withdrawn for WMZ2018
105 | Infrastructure Improvements in Aging Facilities 15158 1024 X
106 | Analytical Waste Characterization Methods for LLAYILW 1325 ic x
T " . o = -
107 EI_.'-'-'.ILU’\' An Intemational Perspective of WM Planning & 1515 | 10ic x
Dispasal
108 | Mon-Paper Poster Topic for Emerging ssues 1325 | 1-Foyer
Thursday Moming, March 22
. Panel: US DOE EM Featured Office - Porismouthy
09 Paducah Project Office 0325 | 102BC | X
= - - —
11a _‘anel. Lesso.nsrl_.eamed from Indusirial Robotics 0875 | 10548 x| %
Deployment (7/8)
116 ?obclu?r_'s: ::.clnﬂware. Operating Systems, Sensors and All paos | 10248 | % "
Realities, (8/11)
Robatics: Mods to Commercial Systems & Remotely
L Ciperated Vehicles (8/11) o258 1014 X *
12 Worldwide Perspectives of Radicactive Waste peas | 101 | x
Management
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Technical Program - Continued

Technical Program s = NE
- =
2 - Schedule at a Glance - BB ] HEHRHE g £
& &= a5 o
W As of February 23, 2018 1 8|=|s|% |s|E|%|2
:ﬁ ﬁmRmmv§#g§Q;§¥§
Annotated Session Titles g Z|5|=[&|8|5|S| 8|2
(for full zession fifles, please zee individual lizting) I RIS
113 | Merged with 83b
114 | Withdrawn for WM2018
115 Development and Evaluation of Glass and Aemate 025 1044 x
Waste Forms
11§ | Technology Altermatives for HLW Stabilization 1015 1044
117 | Storage and Retrieval of High-Level Tank Waste 0825 1048
os Roundtable: US DOE LLW Management - Energy -
8 Faciliies - EFCOG WM pe2s | 101 *
118 | SNFUNF Transportation System Development 0a25 1054 x
120 | D&D of Muclear Power Plants os2s 1024 x
121 The Impact of Citizens and Regulators on Radicactive pE2s 106B x
Waste lzsuss
122 (Ertlzerl'usAd\nsory Boards, Panels and Long-Term Safety 1015 | 108 x
Experience
123 | FUSRAP and US Army Corp Enginesring Projects 0825 | 106C X
Thursday Afternoon, March 22
124 | Panel: Management of SNFUNF 1325 | 102BC X
- - - N
125 anel: _4emotely Op-era.te::! ehicles for Emergency & 1225 | 10848 | x %
Ciperational Response (8/8)
28 ?c-bou-:s_:_ almultan,eculs LQf:alllza'mrL'Mapplng & 1325 1014 | x %
Geolocation Visualization (10/11)
127 | Process Monitoring for HLW Treatment 1325 1024 X
128 | Merged with Session T8b
129 | Storage & Processing of High Activity Waste 1515 1024 X
130 | Global Use of Cementiious Waste Forms for LLWILW 1225 | 10MB X
131 The Use o"Fmﬂe?st Knc:wlgdge& Records for LLW 1515 101B x
Management Decision Making
. Regulatory & Programmatic Issues & Solutions for VLW, e
32 LLW & ILW Worldwide 1325 oic *
133 | Advances in Packaging Capabilities 1325 1044 x
R Perspectives on Management of Muclear Power Plant
34 Liguid and Wet Waste 1515 1044 *
135 ?oboucs;hppllcaﬂ_@_or Innovative D&D Technologies & 1325 | 10248 x X
Remate Systems (11/11)
1236 | Application of Innovative D&D Technologies 1325 1048 x
137 | Advancement in Technical Education and Training 1515 1048 x
138 Innou'a'Jl\-f Field Monitoring for Environmental 1325 1084 X
Remediation
44
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Technical Program - Continued

-= Technical Program E g y -l | &
ea| w
§ - Schedule at a Glance - g Elz HHEHEE g
: As of February 23, 2018 HHEHERHERE
o Time | Room % g AEIE-IE E B
Annotated Session Titles HEIHEEE E 8 ;ﬁi.' E
(for full session fifles, please see individual isfing) U IR (R IR RS IR I E
= | o |@m|w|w| @ |~ =| s
130 Global Perspectives on Advances in Muclear Safety 1225 | 1088 ¥
Management
140 Z'mjectHanagem&ntImpmvernems—F'Ianning through 1515 1088 ¥
Completion
141 iadidogica] Dispersion Devices and Weapons of Mass 1325 108C ¥
Destruction

Technical Program Schedule:

Start times listed for paper presantations are fixed. The Session Co-chairs will try
to manage each paper to the published start time in the Final Program. If a2 paper is
withdrawn, the remaining presentations will NOT move up in time.

There may be gaps of 25-50 minutes in a session due to cancellations (1-2 papers)!

The name bolded by a paper is the proposed presenter.

i Logo Indicates the WM2018 Theme, a Robotics/Remote System Presentation
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U.S. DEPARTMENT OF OFFICE OF

Mobile Robotic Survey System
Non-Contact Nuclear Material Operations at TA-55

Objective

Create specifications for the system, perform design
Develop an introductory mobile robotic system for
service in the Los Alamos National Laboratory TA-55
nuclear material vault to increase worker safety and
reduce radiation dosage.

Development Overview

Create specifications for the system, perform design
work, and head software development. The target
goals of the final system include manipulation and
transportation of nuclear material containers withii

vault. Development work in these areas conﬁlws\
the University of Texas at Austin on a variety of testbed
robotic platforms. R

Radiation Survey at Por

Diffusion Plant

Localization and Navigation

— PioneerLX

+2D LIDAR, an internal gyroscope, and
precision wheel encoders for navigation

« Four pairs of ultrasonic sonar sensors on
front, and rear- and front-bumper switch
for obstacle detection, avoidance, and
collision mitigation

+ Uses Monte Carlo Localization Algorithm with an
extended Kalman filter, while navigation to target poses is
accomplished using a grid-based search, possibly similar to
Dijkstra’s Graph Search Algorithm

+ Autonomous docking and recharging

Radiation Survey and

Inspection System

Where We Are Now

Work continues toward deployment of the PioneerLX
systems for cold testing and operating training, while
development continues at UT on innovative additional
functions and improvements to existing capabilities in

Barcode and Object Recognition

innovation technology

environmental management

rieafames HEROS )i

all areas discussed.

TIE UNIVERSITY OF TEXAS AT AUNTIN
LA d
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U.S. DEPARTMENT OF _  OFFICE O%FM'ENT—_AI: S
MANAGEMENT

Snake Robot: Modular Hardware 'for
Advanced Inspection & Manipulation

Biorobotics Laboratory at the Robotics Institute of Carnegie Mellon University~deve|ops robots
with non-traditional locomotion and manipulation capabilities to access locations where other
robots cannot. For advanced inspection and manipulation tasks, we have developed a snake
robot that can access tight spaces while keeping operators out of harm’s way.

Core Technologies

+ Hardware modules make it easy to adapt per task and
can be reassembled into multi platforms
« Versatile ability enables robot to climb structural
supports and inside piping to survey large areas: ﬂ
« Ability to swim and perform underwater tasks such as
spent fuel pool inspection or reaching locations within
boiling water reactors a—

Proven Success \

«In 2013, researchers from the Biorobotics Lab \
performed test deployments inside of the Zwentendorf’
Nuclear Power Plant in Zwentendorf, Austria

«In 2015, the snake robot was deployed in a mine shaft
in the Pennsylvania woods as part of a search and
rescue operation

+In 2016, the snake robot and a hexapod robot,
constructed from the same modular hardware, were
demonstrated at the Portsmouth Gaseous Diffusion
Plant for the DOE's Science of Safety program

+ Snake Robot and Hexapod Robot were featured at
the 2016 National Robotics Initiative / Congressional
Robotics Caucus and the 2015 DARPA robotics
challenge

Where We Are Now

The modular hardware and our snake platforms are
actively deployed and available commercially through
HEBI Robotics, a company founded by members of the
Biorobotics Lab.

lnuovnlonA(-:hnolo;y
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Soft Robotic Haptic Gloves. for
Intuitive Robot Teleoperation

. . . u “
Worcester Polytechnic Institute is the first umvers;t{hm ;:;:t l.Fl{.cS)btoc:c ;?t;;rla‘ :zdrzlt':gel:t‘l’y o
i j i irector of the
robotics major. Dr. Cagdas Onal is the dire! r of 1 ! T ¢
i the Mechanical Engineering Dep
founded the Human Augmentation Laboratories in the i
i ineeri rt the personnel and re
ment and Robotics Engineering Program. The laboratories support Ul anc 55
i i i i icati | simulation, and experimental
uired equipment for modeling, design, fabncapon, numerica é T R
eeriﬁcai?on of the proposed soft robotic haptic glove system and associated algorithms. i=t

Core Technologies

remote-control a robotic arn
or a virtual reality simulation
through haptic feedback
+Measures joint angles from
a user’s arm, wrist, and fingers
to control a 6 degree-of-
freedom robotic arm and/or
a simulation
*Reports the forces present in
hand-object interactions to the
glove, which applies these to the
user’s fingers and wrist using
pneumatic actuators
« Attempts to close the human-
robot gap by providing
integrated haptic force feedback
* Untrained users attempting
to keep hold of a simulated
floating ball to test the haptic

glove prototype found that they
were unable to complete this
task without haptic feedback

Where We Are Now

*Glove prototype, simulation, and arm can work together to perform simple tasks
*Plan to extend simulation through a

vi 3 )
more complex tacks B using"“‘oac',l;ea"tv environment and headset, and extend the system to

innevation technology

environmental management

@ WPI
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U.S. DEPARTMENT OF OFFICE OF

ENERGY wanacement

Cooperative Control of Humanoid Robots for
Remote Operations in Nuclear Environments

Glovebox clean-up — a common operation in nuclear facilities - poses potential
contamination hazards to workers. The use of robotics under human supervision could
provide a safer alternative. This work aims to develop a cooperative control strategy for

NASA's humanoid robot, Valkyrie, to perform glovebox clean-up tasks.

' S
&>,
Human-Supervised Humanoid Control valkyrie  Human-Robot
+ Whole-body gor)tr‘nllerisi plemented that relies Interaction Design
B opumizatin . behedcrs with an Interface Using
+ Robot's arm contacts with the glovebioxil Multi-Modal and Fused
" Information Displays

can be exploited while performing
dual-arm manipulation to assist with « Operator can gain situation

N

balanding and ifting heavy obj A\ ' awareness by using virtual reality
\ B Fa v devices (e.g, headsets, control
V- gloves) to maneuver through fused
. . o displ f point clouds
Constrained Motion Planning ediminedd ML
and Control for Risk-Averse 3 « Touch sensors in the robot’s hands
Task Completion with added capacitive sensors

« Display of combined sensor
modalities can enable the operator
to “see through” the robot’s hands
to the objects being manipulated.
performance through experience

o

+ Motion planner considers constraints of a
glovebox: physical constraints (e.g., reduced
workspace and robot posture with arms

igh gloveports) and virtual constraints
reduced perception, field of view)

[ &

Valkyrie has 44 degrees of
freedom, weighs 300 pounds,
and stands 6’ 2" tall.

The project is supported by the Department of

Energy, by the National Aeronautics and Space

Administration issued through the Science and

Technology Mission Di and by the
Foundation.

National Science

waste in a glovebox at the Idaho Site’s Pit 9
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« Counter-lIED

+ Countermine

« Explosive Ordnance Disposal
« Search and Rescue

+ Casualty Care
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WNAM2018 Conference, March 18 — 22, 2018, Phoenix, Arizona, USA

Preliminary Planning of Radwaste Management for the Decommissioning of Chinshan NPP
in Taiwan — 18201

Yung-Chih Chen*. Hsien-Ming Hsiao and Hsien-Te Hsieh
Chemical Engineering Division, Institute of Nuclear Energy Research
1000 Wenhua Rd. Jiaan Village, Longtan District, Taoyuan City. Taiwan (ROC)
Email: yungchih@iner gov.tw

ABSTRACT

The Chinshan NPP was the first commercially operated nuclear power plant in Taiwan since
1978. There are two BWR units in Chinshan NPP, which each unit has electrical output of 636
MWe. After 40 year’s period of license, the final shutdown date of Unit No. 1 and Unit No. 2 will
be m December, 2018 and 1n July, 2019, respectively. According to “Nuclear Reactor Facilities
Regulation Act” 1n Tarwan, decommussioning of nuclear reactor facilities should be implemented
by the strategy of DECON (Decontanunation followed by dismantling) within 25 years when the
permussion 1s approved by Atomuc Energy Council (AEC). The decomnussioming plan of
Chinshan NPP has been permutted by AEC i the end of June, 2017. The implementation of
Chinshan NPP decommissioning will be started while the Environmental Impact Assessment is
approved by EPA. In tlus study, the Turbine Building in Chinshan NPP is selected as a case study
for the preliminary planming of decommuissioning. First, we thoroughly examine the inventory of
all macro-components m the Turbme Building to estimate the waste amounts. Accordingly, the
work breakdown structure (WBS) for dismanthing of facilities 1s scheduled. Then considenng to
minmize waste amounts, several suitable decontamunation techniques, such as chenucal and
mechanical methods, which are developed by INER are considered to be adopted. As for the
esttmation of man hours of dismantling facilities, all events duning the decommmssioning tasks are
classified into 16 work procedures and appropnative factors of comesponding team hours are
gotten. In addition, the detailed methodology of the preliminary plan of decommissioming 1s also
discussed. Finally, we hope the results of this planning can provide practical benefits to upcoming

decommuissioning work 1n Tarwan.
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BENEFITS AND FUTURE

ARG-US RFID enhances package safety, safeguards, and security

(3S) with remote monitoring technology. resulting in efficient

operations and cost savings.

o Continuous monitoring and tracking of package via sensors
reduces exposure of personnel o radiation and the need for
manned surveillance.

© Robust alert system transmits alarms instantaneously when any
sensor threshold is violated.

o Coupled with patented ARG-US CommBox/CommBox-mini, the:
smart drum technology provides chain of custody and end-to-
end coverage of risk-significant materials during transportation
and storage.

O Future enhancements Include a secured web application user
interface, data analytics, geo-fencing, and linkage to Geographic

Syst 1S) database for response

and management.

e
e

« packaging designs fitted with the ARG-US RF |
DOE and NRC-caftified 9975 and ES-3100, and DOT

ARG-US RFID TAGS
A suite of modular sensorS MORIBISREY Parameters - standard
nsors includes thosefarmonitoring temperature,
midity, tactile | (tamperindicating). and shock: speciatty
ors include those for gamma and neuton radiation and an
which can be Incorparated according to the
nment
y management system ensures long-life
p to 10 years without battery replacément.
emory stores content manifest, event histary,
data with an >r advanced encryption
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THE 9979 PACKAGE

The 9979 package is a robust

drum designed and certified by

the U.S. Department of Energy

and the Nuclear Regulatory

Commission for the packaging

and shipment of Type A

quantities of fissile material.

© The package consists of a
55-gallon overpack drum
enclosing a 30-galion drum

boundary for
the package's
radicactive
contents

o A robust split-ring

losure device

fabricated from
16-gauge

'NATIONAL LABORATORY

steel is used
1o close the

30-gallon drum
and the 55-galion

overpack drum.




9979-AF Shipping & Storage

Nuclear Waste Packaging

R .

In Stock at
Paragon

. Listed'on RAMPAC—Item 9979 AF-96

« Meets NQA-1

- Compact Size—55 Gallon Drum Footprint
- 30 Gallon Payload Container

www.paragonde.com info@paragonde.com
616-949-2220
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DOE 7A Type A Liquid Shipping Package

“. Paragon D&E has launched production of the new:
Custom . 9979-AF advanced nuclear shipping and M
Payload i~ package. First deliveries of these shipping p:

@) began in January 2011. The Department of En
Savannah River National Laboratory (SRNL)
engineering and quality teams have approved
package for shipments. The contents to be
the 9979-AF p ing i e
and non-fissile) materials. The package inc
30-gallon d iner that ho
actual fissile payload. The package can
tents up to 200 pounds. Certification

Configurations
Avallable

advanced nuclear waste package
years.

w
>
=
w
Q
<
(=)
<
S
a

+Small footprint for shipping and storage of pacl
g +All combustible AF waste material can be

shipping package
+Shipping package without payload- only
©  .patent pending, custom lined shipping pack
= 30-gallon payload container
*Reusable Option: once the 30 gallon payload
ed, the 9979 shipping package may be reused
o +30-gallon payload container is small and com|
resulting in easy loading and unloading of
laboratory settings.

www.paragonde.com info@paragonde.com
616-949-2220
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6 DRUM OVERPACK (Pallet Style)

Volume: 6 - 55 gaflon drums
Size 1.D.: 9L x52'W x 41H
Payload: 9,0001bs.

Closure: Bolted
Construction:  Carbon Steel

DOT tested for fissile material with a
6,0007b. payload,

COMPACTOR BOXES
Volume: 90 cubic feet

Each conlainer has a built-in anti-springbact
device. When used with the CPC “B-1000
compaclor, a volume reduction 7 to 1 can be
achieved on waste malerial.

B-25 OVERPACK

These containers are needed when a stand:
waste box has been breached and
transportation containment is required. The
container will be built to meet your payload
requirements. Many payloads available.

CPC

CONTAINER PRODUCTS CORPORATION
112 Nortk College Rood, P.O. Box 3767, Wiimington, NC 28405
Tel: (910) 392-6100 Fax: (910) 392.6778
Web Page: hip:/ /e pecom
E-maik solegvcpoc com
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TAINERS

Volume: 90 cubic feet

Size 1.D.; 72'L X 46"W X 47°H

Payload: 6,000 to 40,000/bs.

Closure: *Seal Loc® Clips, Bolts,
“T"-bolts, Latches

Construction:  Carbon Steel, Aluminum
Stainless Steel

|| B-12 WASTE CONTAINERS

5| Volume: 45 cubic feet

J SizelD. 72'L x 46"W x 23'H
Payload: 6,000 to 40,000/bs.

~| Closure: "Seal Loc" Clips, Bolts,

"T"bolts, Latches
Construction:  Carbon Steel, Aluminum
Stainless Stee!
6-DRUM OVERPACK (Standard)
Volume: 6 - 55 gallon drums

Sizel.D. 76'L x 52'W x 38"H

Payload: 8,000Mbs.

Closure: *Seal Loc® Clips, Bolted,
“T"-bolts, Latches

Construction: ~ Carbon Steel, Aluminum
Stainless Steel

CPC

CONTAINER PRODUCTS CORPORATION
118 North College Rood, IO. Dox 3767, Wilimirygtun, NC 28406
Tel: (910) 392-6100 Fax:(910) 3926778
Web Page: htip: /) /c.p<.com
E-mail: sales Gopoc com
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B-36 CONTAINER

1D.; 420°L X 44°W X 44°H
Payload: 30,000/1bs.

RPB CONTAINER

1D.: 84" XBA"W X 7T2'H
Payload: 20,000/bs.

PC

CONTAINER PRODUCTS CORPORATION

CONTAINER PRODUCTS CORPORATION
112 Nocth Colige Roed .0, Box 3767 -Wikmington, NC 28405
Tot (910) 392 6100 Fax. (910} 392-6778

Wb Page: o ww cp-c com E-mal sales@c-p-c com
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HI- Qe ([T

A Samalng & Rackition Mamturing Equipment, Systems & Accessires

Decontamination — Decommissioning — Radwaste
PRODUCTS & SERVICES

HI-Q Environmental Products Company is pleased to announce an expanded product portfolio that includes
specialized instrumentation and services to satisfy the requirements for decontamination, decommissioning,
and radwaste processing and storage. Hi-Q is now an y
exclusive partner with VF Company, an Intemational
expert in the design and manufacturing of
instrumentation for the nuclear industry. HI-Q, an 1SO
9001:2015 certified designer and manufacturer has
been providing air sampling & monitoring systems and
services to both nuclear and environmental clients
since 1973, VF supplies a wide range of specialized
Decon/Decom/Radwaste products and services and
has continuously grown since 1992, Included are both
individual radiation detectors and monitors either
independently or as part of complete radiation
monitoring systems. Specialized products and services include:

+ Waste Assay Monitors

+ Radwaste Information Systems

+ DecontaminationWaste Treatment Systems

+ Radiological Monitoring Systems

« Conveyor (Manual, Semi or Auto. Loading)

+ Hot Cell (Design & Construction)

« Small Item Monitors

+ Perimeter Monitoring Systems (Wired'Wireless)

« Automatic or Mobile Stations (Dose Rate, Continuous
Particulate, High Volume Air Samplers)

« Continuous Duty, Constant Flow Air Sampling Systems

» Filter Media for Air Sampling

s “All-In-One™ Digital Air Flow Calibrators

« Adapters and Calibration
Services

it WAM. 300 Wasts Auay Man/io

WAM 200/300 series Waste Assay Monitors

“Waste-Scan” WAM-200 series monitors (such as our WAM-202 shown on the
right) are used for spectrometric characterization of radioactive waste. They can
be used in nuclear power plants, waste repositories, science facilities,
reprocessing plants etc. for typically LLW/ILW measurements or free release (in
Europe). Pictured above is the VF “Waste-Scan™ WAM-300 monitor that is used
for spectrometric characterization of radioactive waste and can be used in
nuclear power plants, waste repositories, science facilities, reprocessing plants
for typically LLW/ILW measurements.

More details on any of the VF or HI-Q products to meet site-specific requirements can be provided and we
encourage you to visit: wew Hi-Q net or www VF ey for more specifics or simply call the number below.

7386 Trade Street / San Diego, CA 92121/ Phone 858-549-2820 / Fax 858-549-9657 / www.HI-Cl.net
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