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(8) ‘Characterization of Damage Created by Alpha Disintegrations in Radionucle
Radionuclear Waste Glass'

P.Mueller, M. Schveerer, Jacquet-Francillon(France)
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Sponsored by:

® The American Nuclear Society
Fuel Cycle and Waste Management Division
Oak Ridge/Knoxville Section

® The University of Tennessee
Waste Management Research and
Education Institute
College of Engineering

® European Nuclear Society

Corporate Sponsors:
8 Dames & Moore
Oak Ridge
® CDM Federal Programs Corporation

® JCF Kaiser Engineers, Inc.
Oak Ridge

® International Technology Corporation
Oak Ridge/Knoxville

® PAI Corporation
Oak Ridge

® SEG Corporation
Oak Ridge

Exhibitors:

® Babcock & Wilcox

8 British Nuclear Fuels

® Jacobs Engineering Group

® Nuclear Energy Services

® Quadrex

® Scientific Applications International Corp.
® Scientific Ecology Group, Inc.

® Skolnik Industries, loc.
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FINAL TECHNICAL PROGRAM

SUNDAY, September 30, 1990
3:00 pm.- 500 pm.  Registration
7:00 pm.- 9:00 p.m.  Registration

MONDAY, October 1, 1990
7:00 a.m.- 5:00 p.m. Registration
8:00 a.m.- 9:00 a.m. Continental Breakfast
Mississippi Room
9:00 2.m.-11:00 a.m. Plenary Session
Jack N. Barkenbus, Chair
John Bartlett, Director
Office of Civilian Radioactive
Waste Management
U.S. Department of Energy
Frank Parker
Radioactive Waste Management Board,
National Academy of Sciences
David Squires, Manager
International Atomic Energy Agency’s
(IAEA) Division of Nuclear Fuel Cycle
and Waste Management

11:00 am.- 1:00 pm.  Lunch
1:00 pm.- 400 pm.  Technical Sessions (J-1, L-1, R-1, W-1)
600 pm-9:00 pm.  Reception

TUESDAY, October 2, 1990

8:30 2.m.-11:30 a.m1. Technical Sessions (L-2, S-1, T-1)

11:30 2.m.- 1:30 p.m, Lunch, Speaker: Alvin Weinburg, ORAU
1:30 p.m.- 4:30 p.m. Technical Sessions (J-4, 8-2, T-2)

5:00 p.m.- 8:00 p.m. Teacher's Workshop

WEDNESDAY, October 3, 1990

8:30 a.m.-11:30 a.m. Technical Sessions (L-3, R-2, §-3)
11:30 a.m.- 1:30 p.ma. Lunch

1:30 p.m.- 4:30 p.m. Technical Sessions (J-2, L4, R-3)
6:00 p.m.- 9:00 p.m. Social Hour

THURSDAY, October 4, 1990
8:30 a.m.-11:30 a.m. Technical Sessions {J-3, L-5, R-4)
Afternoon . Technical Tours

Kentucky Room
1:00 PM
Monday
Session J-1: Waste Management Policy
Session Chair: Mary English (University of
Tennessee)
Co-Chair: Klaus Ebert (KFZ-Karlsruhe)

1. 1:00 “Quo Vadis Nuclear Fuel Cycle) Klaus Ebert, Nuclear

Research Centre, Karlsruhe

“Lessons Learned from International Siting Experiences

of LLW Disposal Facilities) Gretchen McCabe, Batielle

Human Affzirs Research Center

3. 1:40 “Helping with the Clean Up: A Two-State Citizen Task

Force Responds to DOE on Defense Waste” Elizabeth

Peelle, Oak Ridge National Laboratory

“Lessons Leamed from Applying External Input to DOE

Policy Decision-Making,” Rebecca M. Imbolz, Thomas B.

Hindman, Jr,, and D). Mark Brubaker, Management Sys-

tems Laboratories

220 BREAK

“The Formerly Utilized Sites Remedial Action Program;”

Gale K. Hovey, Bechtel National, Inc.

6. 3:00 ‘“Management Systems for Environmental Restoration Pro-
jects,” Richard R. Harbert, Bechtel National, Inc.

2. 120

4. 200

7. 320 “Mixed Waste Disposal In Above-Grade Structures: A
Regulatory Challenge)” Charles N. Cawley, P. L. Bisese,
M. A. Hunter, C, K. Loges, and M. A. Sabbe, Bechiel
National, Inc,

Carolina Room
Monday
1:00 PM
Session L-1: Greater-Than-Class-C Waste
Session Chair: Glenn Pierce (Stoller Corp.)
Co-Chairs: J. Torok (AEC, Canada)
Wayne Ross (Battelie PNL)

“Pians for Managing Greater-than-Class-C Low-Level
Waste,” William F. Newberry and Joseph A. Coleman,
U.S. Department of Energy
“Greater-Than-Class-C Low-Level Waste, Characteriza-
tion Technical Review Process! Julianne Dodds and
Mary T. Magleby, Idaho National Engineering Laboratory
“Identification and Characterization of Department of Ener-
gy Special-Case Radioactive Waste)' R. Eric Williams
and D. E. Kudera, Idaho National Engineering Laboratory
“Evaluation of GTCC LLW Disposal Alternatives,” Dave
A. Lamar and John Richmond, Pacific Northwest Laboratory
2:20 BREAK
5. 2:40 “Evaluation of Treatment Alternatives for Greater-than-
Class-C Low-Level Wastes,” Richard Peters and Dean E.
Kurath, Pacific Northwest Laboratory
6. 3:00 “High Activity Waste Disposal” Wayne C. Gaul, Chem-
Nuclear Systems, Inc.
“Silicon Carbide Waste Form for Carbon-14," John Torok,
Z. Lovasic, and M. K. Haas, Atomic Energy of Canada
Ld.

1. 1:00
2. 1:20
3. 140

4. 2:00

7. 320

Georgia Room
1:00 PM
Monday
Session R-1: Achieving a Quality Product Through
Licensing and Training
Session Chair: James Bresson (Dames & Moore)
Co-Chairs: Reinhardt Odoj (Germany)
Phillippe Caminade {France)
1. 1:00 “Instilling Professionalism in the MNuclear Industry: A
Focus Upon Conduct of Operations;” W. C. Widen and
W. A, Keeley, Westinghouse Electric Corp.
“Licensing the High Level Radioactive Waste Repository-
The Management Challenge!” William J. Purcell, Consultant -
“Quality Assurance for the Transporiation of Hazardous
(Low-Level Radioactive, Chemical/Toxic and Medical)
Wastes* N. Shashidhara, Ebasco Services, Incorporated
2:00 BREAK
4. 2:20 “Effects of Inaccuracies in Field Sampling and Analyses
on Data Validity and Utility]” N. Shashidhara and J.
Gushue, Ebasco Services, Inc.; G. McKown, ICF-Kaiser
Engineers, Inc.
“Safety and Risk Communication: A Necessary Skill for
Environmental Scientists and Policy Makers,” Barbara E.
Lewis, Dames & Moore
“The States Training and Education Propram: A Success
Story of DOE Interacting with Other State and Federal
Agencies S. C. Kouba and O. W, Eaton, Westinghouse
Electric Corporation
“An Instrumentation and Control Philosophy for High
Level Nuclear Waste Processing Facilities)” D. H, Weigle,
Westinghouse Nuclear Waste Technology

2. 1:20

3. 1140

7. 320
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‘Wm. Blount Room
1:00 PM
Monday
Session 'W-1: Waste Operations - Rocky Flats
Site
Experience
Session Chair: Kirk McKinley (S.M. Siolier)
Co-Chair: Harry Babad (Westinghouse)

. 1:00 “Fiscal Year 1930 Rocky Flats Plant Environmental Resto-
ration Program — Current Year Work Plan,” Tom Nielson
and Erick Waage, BEG&G/RF; Dave Miller, Stolter

1:20 “Anatomy of the Nation's First Mixed Wasie RCRA
Permit” Allen Schubert, EG&G/RF )

. 1:40 “Development and Importance of Geologic Models in
Groundwater Monitoring," James W. Langman, Brent R,
Lewis, Peter F, Folger, and Michael B. Amdt, EG&G/RF

2:00 BREAK

. 220 *“High Resolution Seismic Reflection Applications in Ground-
water Monitoring Design,” Brent R. Lewis, Peter F. Folger,
and Michael B. Amdt, EG&G/RF ’

. 2:40 *“Microwave Vitrification of Rocky Flats TRU Sludge.”
R.D. Peterson, EG&G/RF

. 3:00 “Waste & Environmental Management System (WEMS),”
Paul Robledo and R.P. Turco, EG&G/RF

Carolina Room
Tuesday
8:30 AM
Session L-2: TRU Waste
Session Chair: Bill Chiquelin (WIPP Project)
Co-Chairs: Charles Madic (CEA, France)
David Smith (UKAEA, England)

. 8:30 “Radioactive Solid Waste Handling at the Plutonium
Finishing Plant]” Eddie J. Manthos, Westinghouse Hanford
Company

. 850 “An Overview of the ORNL Waste Handling and Packag-

. ing Plant” Douglas W. Turner, R. C. Mason, J. W.
Moore, and D. A. Conatser, Oak Ridge Nationat Laboratory

. 9:10 “Geochemical Studies at the WIPP Site, New Mexico:

Constraints on Elemental Mobility Since the Permian,’

Doug Brookins, Steven J. Lambert, and David B. Ward,

Sandia National Laboratonies

. 930 *“Treatment of Solid Waste Highly Contaminated by Alpha

Emitters: Recent Developments of Leaching Process with

Continuous Electrolyte Regereration” Charles Madic,

CEA; Charles Breschet, Cogena/Marcoule; Bernard

Vigreux, SGN

. 9:50 “Washing of Non-Combustible TRU Waste in Aqueous

and Non-Aqueous Media)” David I. Smith and Stephen P.

Burke, Winirith Technology Centre

. 10:10 “‘Underground Injection Test: Study on Disposal of Liguid

Radioactive Wastes)” Liji Yang and Luzhang Wang, Beijing

Institute of Nuclear Engieering; and Shisheng Wang,

China National Nuclear Corporation

. 10:30 “Radwaste Sludge Mobilization and Transport Develop-

ment for the Design of 2 Waste Handiing and Packaging

Plant;" Joel T. Schor, Wiratmo Suyatno, and Robert L.

Cummins, Martin Mariettz Energy Sysiems, Inc.

. 10:50 “Numerical Modeling of In-Situ Vitrification,” Robert J.

MacKinnon, Richard W. Johnson, Pasl Mumay, D.L.

Hagman, and S.K. Merrill, idaho National Engincering

Laboratory

., 11:10 “Waste Characteristics Requirements for the WIPP Test

Phase}* Mark J. Duff, USDOE/E.M.

‘Wm. Blount Room
8:30 AM
Tuesday

Session S-1; Spent Fuel
Session Chair: Ray Lambert (EPRI) )
Co-Chair: Jean-Pierre Moncouyoux (CEA, France)

1. 830

2 850

3. 910

4. 930

2:50
5. 10:10
6. 10:30

7. 10:50

8. 11:10

“Ieat Transfer Characteristics of Unconsolidated and Con-
solidated Spent Fuel in Single and Muitiassembly Pack-
ages” James M, Creer, J. M. Cuta, M. A, McKinnon, T.
E. Michener, and D. R. Rector, Pacific Northwest Laboratory
“FAMOS - Measurement System for Spent Fuel Burnup
Assurance in Relation to Criticality Safety Gerold G.
Simon, W. Eyrich, and H. Wurz, NUKEM GmbH
“ORIGEN2 Predictions of PWR and BWR Spent Fuel
Decay Heat Rates Compared with Calorimeter Measure-
ments and Measurements of Key Actinides;’ C. M. Heeb,
M. A. McKinnon, and J. M. Creer, Pacific Northwest
Laboratory

“Radionuelide Distribution in Spent Fuel?” R, J. Guenther,
D. E. Blabnik, L. B, Thomas, D. L. Baldwin, and J. E.
Mendel, Pacific Northwest Laboratory

BREAK

“Classification in Waste Acceptance Criteria for Spent
Nuclear Fuel” E. R. Johnson, E. R_ Johnson Assotiates
“Classification of LWR Defective Fuel Data," R.S. Moore,
K.J. Notz, and C.G. Lawson, Oak Ridge National
Laboratory

“Important Parameters in ORIGEN2 Calculations of Spent
Fuel Compositions;’ T. I2. Welch, K.JI. Notz, and RJ.
Andermann, Jr., Oak Ridge Nationa! Laboratory

“Spent Fuel Hardware: Materials of Construction and
Radionuckide Concentrations” A. Luksic, Pacific North-
west Laboratories :

Georgia Room
8:30 AM
Tuesday

Session T-1: Spent Fuel Transporiation

Experience and Pianning

Session Chair: G. Dicke (Ontario Hydro, Canada)
Co-Chair: J. Roberts (DOE/CH)

1. 830

2. 850

3. %10

830
4. 9:50

5. 10:10

6. 10:30

“Transporting Spent Fuel and Reactor Waste in Sweden-
Experience from Five Years of Operation,” P. Dybeck,
SKB, Sweden

“QOverview of UK Experience in Transporting Spent Fuel-
Operations and Maintenances at BNFL? R. Cheshire,
British Nuclear Fuels, PLC

“Ovyerview of the COGEMA Transportation System for
Present LWR Spent Fuel Operations and Future Prospects
Including Transuranic Materials and High Level Waste” 8. .
Lazarevitch, Compagnie Generaie des MaLierea Nucleairea
BREAK

“The Development of an Operations System for the Trans-
port of Spenl Nuclear Fuel in the United States Civilian
Radicactive Waste Management Program,” R.E. Best, F.L.
Danese, and R.W. Peterson, Science Applications Interna-
tional; D.S. Joy, R. B. Pope, J.E. Ratledge, L.B. Shappert,
and M.W, Wanker}, Oak Ridge National Laboratory; M.J.
Klimas, Department of Energy, Argonne; M.E. Darrough,
Department of Energy, Washington

“An Approach to Optimizing Spent Nuclear Fuel Trans-
portation Logistics” K. Basinger, R. Burian, D. Dippald, P.
Hofmann, A. Plummer, and K. Yates, Batielle; R. Roth-
man, U, S. Department of Energy

“Institutional Aspects of Transporting Spent Nuclear Fuel
in the United States” J.A. Holm, U.S. Department of
Energy; J. Bence, D.E. Cattran, N.L. Coburn, J.R. Finley
and A H. Greenberg, Battelle
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Carolina Room
Tuesday
1:30 PM
Session J-4: Geologic Disposal
Session Chair: Ruth Weiner (CNWRA)
Co-Chair: Erich Evered (EG&G - Rocky Flais)

. 1:30 “Status of the Yucca Mountain Project)” Carl Gertz, (1. S,
Department of Energy
“An Overview of the Geology and Hydrology of the
Yucca Mountain Area, Nevada,” Larry R. Hayes, William
E. Wilson, and William W. Dudley
“A Conceptual Design for a Nuclear Waste Repository at
the Yucca Mountain Site) Thomas 0. Hunter and Aldred
L. Stevens, Sandia National Laboratories
“Current Swedish Work on Scenario Development,” Tors-
ten Eng and Johsn Andersson, Swedish Nucdlear Inspectorate
BREAK
Evaluation of Concrete Barrier Performance in Different
Geochemical Environments!” John C, Walton and Lee
Plansky, Idaho National Engineering Laboratory
“Problems Concemning Waste Product Control for Li-
censing of Final Repositories” Dietmar A. Kopp, Lower
Saxonian Ministry of Environment
“Facilities and Equipment for Quality Control of Radwaste”
Reinhard A, Odoj
“R. & D for Spent Fuel Disposal in Germany;” Reiner Papp
and H.J. Engelmann, KRZ, Karisruhe

. 1:50
. 210

. 230

2:50
. 3:10

. 3:30

. 3:50

. 4:10

Wm. Blount Room
1:30 PM
Tuesday
Session S-2: Reprocessing
Session Chair: Richard L. Philippone (Bechtel)
Co-Chair: A. L. Mills (UKAEA, England)
. 1:30 “Removal of Ruthenium from Purex - Fundamental Re-
search of Electrolytic Oxidation of Ruthenium!” Kenji
Motojima, Misato Hore, and Masshiro Fukumoto, KeKen,
Co., Ltd.
“How Technically Feasible is the Partitioning and Trans-
mutation of Long-Lived Radiotoxic Nuclides in the Waste
from Reprocessed Spent Nuclear Fuel?” L. Koch, C.
Apostolidis, K. Mayer, G. Nicolacu, and R. Wellum,
Institute for Transuranium Elements
"Transuranic Removal from Cladding Removal Waste”
David W. Bergmann, Westinghouse Hanford Company
“Reprocessing in Sweden: History and Perspective? Ake
V. Hultgren and C. G. Osterlundh, Studsvik Nuclear
“Management of Radioactive Waste from Reprocessing
Operations,” Andrew D. Elsden, British Nuclear Fuels
PLC

. 1:50

. 210
. 230
. 250

. 310 “The Start-Up of the UP; Processing Plant” Jean-Louis
Ricand, SGN

“The Dounray Silver Destruction Process for Difficult
Organic Wastes” William Batey, AEA Technology
“Dissolver Residues of Fuel Elements from Nuclear Re-
actors] H.J. Pentinghaus, KFZ Karlsruhe

“Development of Partitioning Process Using Dicarbolyde
Solvent Systems.” Valeriy N. Romanovskiy, Khlopin Radi-
um Institute, Leningrad

. 3:30
. 3:50

. 4:10

L.

. 230

. 830

Georgia Room
2:10 PM
‘ Tuesday
Session T-2: Spent Fuel Transportation Systems
and Equipment Development
Session Chair: W. Lake (U.S. DOE)
Co-Chair: D. Snedeker (Consultant)

2:10 “Status of From-Reactor Spent Fuel Shipping Cask De-
velopmeni” M.W. Fisher, US. Department of Energy;
K.H. Hepry, EG&G Idaho, Inc.

“Licensing and Fabrication of a New Truck Cask: The
NAC-LWT, Certificate of Compliance 9225” Alan H.
Wells and J.M. Viebrock, Nuclear Assurance Corporation
“A Program to Qualify Ductile Cast Iron For Use as &
Contsinment Material For Type A Transport Cusks’
Kenneth G, Golliber, U.S. Department of Energy; Ken B.
Sorenson, Sandia National Laboratories; Charles R. Witt,
General Nuclear Systems, Inc.

BREAK

*The Development of the NAC Dusl-Purpose Cask.”
Willington J. Lee, Gary T. Tjersland and Alan H, Wells,
Nuclear Assurance Corporation

“Small Cask Transfers: An Opportunity and Challenge.”
R. W, Lambent, Electric Power Research Institute; Ken-
neth V. Margotta and Tara J. Neider, Transnuclear, Inc.
“Development of ANSI and ISO Standards Applicable to
Spent Nuclear Fuel Transport” John W, Arendt, David
R. Smith, and Miriam Weleh, Ozk Ridge National
Laboratory

2:50

3:10
330

3:50

4:10

Carolina Room
8:30 AM
‘Wednesday
Session 1-3: Testing and Site Remediation
Session Chair: Eugene E. Smeltzer (Westinghouse)
Co-Chair: Alan Tyson (UKAEA, England)

“Caesium-leaching from Clinoptilolite/Portiand Cement
Woasteforms,” Alan Tyson, AEA Technology, Windscale
“The Parameter Sensitivities of an Of-Island Low-Level
Radioactive Waste Repository,” Ching-Hor Lee, S. P.
Teng, and C. M. Tsai, Radwaste Administration, Institute
of Nuclear Engineering

*Nondestructive Compressive Strength Inspection System
for Cement-Solidified Waste Package” Naoyuki Takebay-
ashi, M, Kado, T. Yagi, T. Ujihara, I. Oda, Y. Yoshida,
O. Higiwara, Y. lio, and K. Sugaj

BREAK

“Performance Verification of Phosphate & Sulfate Waste
Grouts" Teofile V. Rebagay, R. D. Claghomn, D. A.
Dodd, and J. P. Sloughter, Westinghouse Hanford Company
“Protective Barrier Development: Overview.” N.R, Wing,
Westinghouse Hanford Company; and G. W. Lee, Pacilic
Northwest Laboratory

“Site Remediation of Three Waste Water Surface Impound-
ments,” Jokn G. Wagner, R. A. Crowe, and A. C. Smith,
EcoTek, Inc,

“Planning and Design of the Weldon Spring Quarry
Staging and Water Treatment Plant Area’ Diego Suarez
and D. W. Reppond

8:50

S:10

9:30
9:50

10:10

10:30

10:50
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Georgia Room
8:30 AM
Wednesday

Session R-2: Decontamination & Decommissioning
Session Chair: Elizabeth M. Bowers

(U.S. DOE, RL)

Co-Chair: David Smith (UKAEA, England)

1. 8:30

2. 8:50

3. 910

4, 9:30

9:50
5. 10:10

6. 10:30

7. 10:50

8. 11:10

Session S-3: High-Level Waste

“Wet Abrasive Particle Impact Cleaning as a Nuclear

Decontamination Technique]” Mark A. Gugan and M. J,

Sanders, Winirith Technology Center; E. F. Collett,

British Nuclear Fuels

“Sellafield Primary Separation Plant Interim Summary

Il:ioject Report” Alan B. Watkinson, British Nuclear Fuels
C

“Decommissioning Nuclear Fuel Reprocessing Facilities
in the United Kingdom,." Paul Bengel, Bechtel National,
Inc.
“Decontamination and Decommissioning of a Plutonium
Fabrication Facility," Marcus L. Moore, Robert A. Hunt,
and Michael L. West, EcoTek, Inc.
BREAK
“Disposable Decontamination System for Candu Nuclear
Reactors? Stephen K. Goodwin, P.J. Leinone, L. Grande,
and P.H. Skelton, Ontaric Hydro
“Developing Sensor-Based Robots with Utility to Waste
Management Applications}” Mohan M. Trivedi, Mongi A.
Abidi, and Ralph C. Gonzalez, University of Tennessee
*Decommissioning Waste Processing System,” Kideake
Heki, Katsuma Hosaka, Tetsuo Goto, and Hiroaki Katoh,
Toshiba Corporation; Takeshi Ishikura, University of Tok-
yo; Kenkichi Ishigure, Nuclear Power Engineering Test
Center
“Performance Testing of Grout-Based Waste Forms for
Anion Exchange Resins) Ivan L. Morgan, Ozk Ridge
National Laboratory; W. D. Bostick, Martin Marielta
Energy Systems, Inc.

Kentucky Room

8:30 AM

Wednesdzay

Session Chair: C. R. Allen (Batitetle, PNL)
Co-Chair: H. Pentinghaus (KFK, Germany)

1. 830

2. 850

3. 910

4. 930

9:50
5. 10:10

6. 10:30

7. 13:50

8 1110

“Improvement of Vitrification Operation by Optimization
of the Borosilicate Glass Frit at the PAMELA Plant
Amal K. De and H. Wiese, Dentsche Gesellschaft fur
Wiederaufarbeitung von Kernbrennstoffen mbh; M. De-
monie, PAMELA

“Evaluation of the Glass Melter Operation with High
Simulated Waste for the TVF Masahiro Yoshioka and
Tekeshi Takabashi, Power Reactor and Nuclear Fuel
Development Corporation

“Estimating West Valley Process and Analytical Uncertain-
ties: Vital Pieces to the Waste Form Qualification Puzzle,”
Brent A. Pulsipher, Pacific Northwest Laboratory; K. A,
O-Ahoofe, West Valley Nuclear Services

“Establishing the Acceptability of Savannah River Plant
Waste Glass” M. Jobn Plodinec and Bruce G. Kitchen,
Szvannah River Laboratory, Westinghouse SRC

BREAK

“Progress in HL'W Disposal Strategy and Glass Ceramic-
Waste Form Development)® Dieter A. Knechy, R. M.
Sherman, B. A, Staples, K. Vinjamuir, and J. R. Berreth,
Westinghouse Idaho Nuclear Company

“Identifying Nuclear Waste Glass Compositions that will
Meet Quality and Processability Requirements,” Greg F.
Piepet, Pacific Northwest Laboratory

“(Alpha, n) Reactions in Vitrified Waste” Harvey .
Goldberg, Westinghouse Hanford Company
“Characterization of Damage Created by Alpha Disin-
tegration in Radionuclear Waste Glass” P. Muller, M.
Schvoerer and Jacquet-Francillan (France)

L
2

Kentucky Room
Wednesday
1:30 PM
Session I-2: Radioactive Waste Processing and
Storage
Session Chair: Lance Mezga (Martin Marietta
Energy Systems, Inc.)
Co-Chair: Dave Ebenhack (Chem-Nuclear)

1:30 “The Management of Actinides in the Reprocessing Cycle,”
R.H. Allardice, British Nuclear Fuels :

1:50 “Some Aliematives for DOE Acceptance of Speat Fuel in
1998-1599" Tom Wood, R.1. Smith, E.R. Johnscn, and
N.B. McLeod, PNL/DC Office

2:10 “Low Level Waste Management Within British Nuclear
Fuels PLC?” Leslie F. Johnson, British Nuclear Fuels PLC

2:30 BREAK

2:50 “Maximizing DOE R&D Efforts in TRU Waste Manage-
ment — Learning from International Programs,” Pamela
A. Saxman, Department of Energy; John S. Loughead,
S.M. Stoller Corporation

3:10 “Dry Storage Vault for Spent Fuel and Operating Results
at CASCAD Facility,” L. Baillif, Societe Generale Pour
les Technigues Nouvelles (SGN)

3:30 “Low Leve! Liquid Waste Management at Seliafield,”
Andrew D. Elsden, British Nuclear Fuels PLC

3:50 “Role of Nobie Metals in Electric Melting of Nuclear
Waste Glass” G. Roth and S. Weisenburger, KFZ
Karisruhe INE

Carolina Room
1:30 PM
‘Wednesday
Session 1-4: On-Site Monitoring
Session Chair: Roberi H. Neil (Environmental
Evaluation Group)
Co-Chair: Gerold G. Simon (Nukem, Germany)

1:30 “Developing an Environmental Monitoring Program on
DOE Order 5820.2A at the Oak Ridge National Labora-
tory's Transuranic Waste Storage Sites and Active Low
Level Radicactive Waste Disposal Sites” Tom L. Ash-
wood, D. S. Wickliff, C. M. Morrissey, and H. L. Adair

1:50 “Technical Programme to Characterise the Near Field of
a Low Level Waste Repository” Robert G. Holmes,
British Nuclear Fuels PLC

210 *“Measurement System to Detect Minute Quantity of
Pltonivm and Other Alpha Emitter] Gerold G. Simon, NUKEM
GmbH; W. Eyrich, KFZ Karlsruhe

2:30 “Improved Techniques for Monitoring Well Screen Place-
ment and Well Location Lorie A. Baker, Automated
Sciences Group; Matthew D. Reynolds, ABB Environ-
mental, Inc: Mark D. Nickelson, Martin Marietta
Energy Systems, inc. ;

2:50 BREAK

3:10 “Distribution of Uranium and Thorium in Different Geo-
chemical Phases of Three Contaminated Soils;” Yup-Yea
Wang and Charley Yu, Argonne National Laboratory;
Barbara-Ann G. Lewis, Department of Civil Engineering

3:30 “Statistical Methods to Monitor the West Valiey OF-Gas
System.” Dennis L. Eggett, Pacific Northwest Laboratory

3:50 “A Tutorial on Some Sampling Techniques for Measuring
Radon Levels” Tommy Wrght, Osk Ridge National
Laboratory

4:10 “Method for Prioritization of Federal Facilities Regarding
Radon Levels from Statisticat Sampies?” Hugo W, Bertini,
C. Dudney, D. Wilson, and T. Wright, Martin Marietta
Energy Systems, Inc.
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Georgia Room

1:30 PM

Wednesday

Session R-3: Decontamination & Decommissioning

Session Chair: J. J. (Jack) Zimme (Westinghouse)
Co-Chair: Kenkichi Ishigure (Univ. of Tokyo)

1. 1:30 “Two Financial Criteria for Decommissioning Policy De-
cisions;” Jean Raymond Costes end Guy Coste, Commis-
sartat a 1'Energie Atomique Nuclear Decommissicning
Department

2. 1:30 “Underwater Plasma Cutting for Decommissioning Pur-
poses” Guy Pilot and Robert Leautier, CEA Centre
d'Etudes Nucleariares de Saclay

3. 210 “Verification Tests of Decommissioning Technology for
Commercial Nuclear Power Facilities in Japan,” Kenkichi
Ishigure, University of Tokyo; Toshire Miwa, Teruo Ono-
zawa, and Takeshi Ishikura, Nuclear Power Engineering
Test Center

4. 2:30 “Technical Vertfication Test for Reacior Pressure Vessel
Cutting by Using G&G Method (‘Arc Gousing & Gas
Cutting’ Method),” Keizo Harada, Babcock-Hitachi; Hiroto
Uozumi, Hitachi, Lid.; Terue Onozawa, Nuclear Power
Engineering Test Center, Nasami Miyazaws; Haor Sake,
Tatsei Corporation

2:50 BREAK

5. 310 “Technical Verification Test for Dismantling the Surface
Layer of Biological Shield Wall by Using ‘Large Circular
Saw and Wedge’ Technique Masami Miyazawa and
Haruo Sasaki, Akira Ito. Masaaki Tachiiwa: Teruo Ono-
zawa, Nuclear Power Engineering Test Center; Yokio
Aoyagi, Central Research Institute of Electric Power
Industry

6. 3:30 “Cutting Techniue for Reactor [nternals by Laser Beam,”
Osa Matsumoto and K. Matsuda, Mitsubishi Heavy Indus-
tries, Ltd.; Masaaki Sugihara, Nuclear Power Engineering
Test Center; Kenzo Miya, University of Tokyo

7. 3:50 “Waste Management and D&D Activity at ENEA Fuel
Cycle Facilities,” P. Risoluti, F, Pozzi, M. Guidotti, and L.
DiPace, ENEA, Italy

Kentucky Room
Thursday
8:30 AM
Session J-3: Mixed and Hazardous Wastes
Session Chair: E. William Colgtazier (University
of Tennessee)
Co-Chair: Erich Merz (KFA Julich, West Germany)
1. 830 “The Mixed Waste Issue” Erich R. Merz, Research
Center Julich KFA

2. 8:50 "Characterization of Unusual end Mixed Waste in New
York State” Catherine C. Stanton, Caterine C. Stanton &
Associates, Inc; Joel R. Cooper, NYS Energy R&D
Authority

3. 210 “In Sito Vitrification of Mixed Radioactive and Hazardous

Waste Site” Sydney S. Koegler, Pacific Northwest Laboratory

9:30 BREAK

9:50 “Conversion of Mixed Waste to LSA Waste — A Case

Study,” Marcus J. Williams and Mike E. Redmon, Bechtel
National, Inc.

5. 110 “Inmnovative Programmatic Approaches and Field Tech-
niques to Satisfy Data Quality Objectives for Hazardous
Waste Site Investigations” Mark D. Nickelson, Joseph
Sczurke, and Larry A. Janssen, Martin Marietta Energy
;Snystems, Inc.; Joseph J. Sczarke, Jr., ABB Environmental,
c.

~

6. 10:30 “Application of Biological Processes to the Clean-up of
Hazardous Wastes)” Derek Ross, Environmental Resour-
ces Limited .

7. 10:50 “DOE Information Network: Support Activities to DOE's
Environmental, Restoration, and Waste Management O¢-
ganizations” Cathy Fore, HAZWRAP

Carolina Room
8:30 AM
Thursday

. 2w

Session L-5; Waste Minimization
Session Chair: Nancy Rothermich (HAZWRAP)
Co-Chair: Dong Shan Liu (Radwaste Administra-

L 830

2. 850

3. %10

4. 930

9:50

5, 10:10

6. 10:30

7. 10:50

8. 11:10

tion, Taiwan)
“Recent Studies on Advanced Methods for the Decontam-
ination of Aqueous Effluents” Edward W. Hooper and J.
E. Cross, AEA Technology
“Study on the Nateral System for the Treatment of
VLAW Ki-Jung Jung, K. W. Lee, 3. W. Yoo, J. H.
Kim, and H. H. Park, Korea AERI
“PROMAX 2 - A Computer Code for the Minimization
of LLW/ILW Packages During Interim Storage, Trans-
port and Disposal!” Wolfgang Hauser, S. Drobnik, and
W. Wenzel, Kemforschungszentrum Karlsrahe GmbH
“Efforts of LLW Volume Reduction in Taiwan, R.O.C."
Dong Shan Liu, R. T. Lee, and C. M. Tsai, Radwaste
Administration/ Atomic Energy Council
BREAK
“A Proposed Strategy for Upgrade of QRNL Radiological
Process Wastewater Treatment Plant” Timothy E. Kent,
S. M. Robinson, and C. B. Scott, Martin Marietta Energy
Systems, inc.
“Design of Fixed-Bed Ion Exchange Columns for Waste-
water Treatment,” Sharon M. Robinson, W. D. Amold,
and C. H. Byers, Mantin Marietta Energy Systems, Inc.
“Low Level Liquid Waste Treatment and Recycle Using
Acid Fracticnation,” Dirk Gombert I, C. V. Mclntyre, R.
E. Mizie, and R. E. Schindler, Westinghouse Idaho
Nuclear Company, Inc.
“jon Exchange Processes for Low-Level Liquid Waste
Treatment,” Dave Campbell, D.D. Leg, 2and T.A. Dillow,
Oak Ridge National Laboratory

Georgia Room
8:30 AM
Thursday

Session R-4: Technologies to Demonstrate

Environmental Compliance

Session Chair: Thomas Brouns (Battelie PNL)
Co-Chair: Rosemarie Atabak (CEA, France)

1. 830

2, 850

3 %10

4. 930

9:50
5. 10:10

6. 10:30

7. 10:50

“Biological Treatment of Hanford Groundwater: Pilot-
Scale Process Development,” Thomas M. Brouns, Sydney
S. Koegler, and James K. Fredrickson, Pacific Northwest
Laboratory

“A Process to Remove Ammonia from PUREX Plant
Effluents” James D. Moore, Westinghouse Hanford Company
“Chemical and Biclogical Toxicity Assessment of Simulated
Low Level Grouts)” Ronald D. Claghom, D. A. Dodd, T.
V. Rebagay, and J. A. Voogd, Westinghouse Hanford Company
“Infiltration Experiment for Closure Cap Evaluation at
the Savannah River Site N, 8. Boddv and James R.
Cook, Westinghouse Savannah River Company

BREAK

“Site Restoration Planning Following a Major Radio-
logical Accident] Kenneth C. Kerns, David A. Schauer,
and Jack J. Tawil, Defense Nuclear Agency
“Engineering-Scale Destruction of Organics at SRS Using
the Silver (I) lon” R.A. Pierce and D.L. Mensink,
Westingbouse Savannah River Company

“Silver Catalyzed Electrochemical Destruction of Organic
Waste," Amy C. Almon and Bruce R. Buchanan, Westing-
house Savannak River Company
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EVALUATION OF GIASS MELTER OPERATION
USING
HIGHLY SIMULATED WASTE FOR TVF

Masahiro Yoshioka and Takeshi Takahashi
Power Reactor and Nuclear Fuel Development Corporation
Tokai-Works
4-33 Muramatsu, Tokai-mura, Ibaraki, Japan 319-11
{(292) 82-111]1 EXT.2358

INTRODUCTION

Power Reactor and Nuclear Fuel Development Corporation (PNC)
has developed liquid fed joule-heated ceramic melter (LFCM) process
for the Tokai Vitrification Facility (TVF) which is now under
construction. Many activities on LFCM process development have been
carried out in the engineering-scale or full-scale cold tests
through the operation of Engineering Test Facility (ETF)} and Mock-
up Test Facility (MTF) since 1980 and 1982, respectively,  and have
provided the design basis for the process design of the TVF.

In many activities on glass melter development, especially
melter bottom structure could be optimized in consideration of
avoiding the operational problems caused by accumulation of
electroconductive sludge which consists of noble metals. It was
confirmed through the operations of engineering-scale melter in 3
to 8 days of continuous highly simulated waste feeding that a
melter bottom slope of 45° with bottom freeze wvalve at the melter
bottom would eliminate the operational difficulties caused by the
noble metals. In these operations, more than 90 % amount of noble
metals fed into the melter was discharged through the glass
pouring. However the accumulation of 10 % amount of noble metals in
every batch may cause the operational problems in the melter
operation with long period. Therefore it was needed that the
technique to discharge the total amount of noble metals fed into
the melter was develcped for the TVF,

So the attempts to prevent the accumulation of noble metals
and to discharge them more effectively from the melter have been
made on the operation with long period using a full-scale melter
which has the same structure as the TVF melter as shown in figure
1. The full-scale melter, Mock-up Melter III, was constructed in
late 1987 following the design improvement of the TVF, which has
begun to be operated with the complete system of process equipment
in the MTF to ensure the melter performance in addition to the
noble metals behavior for the TVF since 198%. In this paper, the
results of these operations are discussed.
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OPERATION METHOD

It was estimated by the evaluation of former melter operation
that the hard laver with high noble metals content was formed
rigidly on the melter bottom. Therefore the attempt for preventing
the accumulation of noble metals fed into the melter and for
facilitating the discharge of them is to form the thick layer of
the glass with low noble metals concentration in the melter bottom
area. One of the methods to make this attempt is to keep the melter
bottom at a low temperature. A low temperature in the bottom area
where the noble metals sedimentate is also needed in view of the
fact that an alloy with a low melting point between 1000°c and
1100°c was found in this area. However this temperature should be
higher than the temperature of crystallization of glass. It 1is also
expected in the melter operation that this method makes the noble
metals settled on the melter bottom discharge efficiently by the
low flow rate of glass at the beginning of the glass pouring and
that this does not make the short circuit form even if having the
accumulation of noble metals. The operational method to control the
melter bottom temperature is done by controlling the power of
auxiliary electrodes, which is normaly 2 to 3 kW in maximum,
located at the melter bottom. The melter operations using highly
simulated waste, which contains Ru, Pd, or/and Rh as noble metals,
were carried out by this method for more than one month. Each
content of the noble metals in the simulated waste is given in

Table 1.

Table 1, Noble metals amount and contents
fed into the melter

Cam- Feed Content Content
paign Noble amount in feed in glass
No,  metal _ {(kg) {g/l) (Wt %)
RuO2 40.8 5.6 0.84
20 Pdo 22.9 3.2 0.53
Rh203 - - -
RuQz 41.6 5.6 0.8B4
21 P4do 17.7 2.2 0.37
Rh203 1.3 1.0 0.17

OPERATION RESULTS

The power of auxiliary electrodes was controlled so as to
adjust the internal temperature of the electrodes to an objective
temperature of 800°%. As the result of this melter operation, the
distribution of glass temperature from bottom to the level of
auxiliary electrodes was the range of 800 to 950° for the half of
each batch time which is the period between each glass pouring,
while the temperature range was 900 to 1050° in the operation with
high bottom temperature. The glass in this temperature range was
evaluated to be a small volume of glass held in the melter.
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The melter operation with a low melter bottom temperature kept
the resistance between main electrodes soO stable. Therefore no
significant change was observed during the operation by this
method. On the other hand, the resistance between auxiliary
electrodes fell down with the increase of noble metal amount fed

into the melter. However this low resistance was recovered by glass
pouring every batch.

The change of noble metals content during the glass pouring of
the operation with a low bottom temperature was different from
those of the operation with high bottom temperature. The
characteristics of this change was that the glass pouring did not
have high content at the beginning of it, and had a falling down of
content up to 75 kg with gentle gradient. While the glass pouring
had a peak of high content at the beginning of it in the operation
with high bottom temperature, and had abrupt dropping immediately
to the content less than half of the feed content at 10 to 20 kg of
it. The noble metal amount discharged during the glass pouring is
expressed by an area under the curve of these changes of content.
So the amount of noble metals dischraged from the melter every
batch was increased by this operation method. It was confirmed by
removing the glass left in the melter after finishing the run, and
by evaluating the balance of noble metals that the amount of noble
metals left in the melter was less than 1 % of total amount fed
into the melter as shown in figure 2. As for the glass properties,
the glass produced by this operation method had no differences in
the glass characteristics compared with the glass of operation with
high bottom temperature.

CONCLUSION

Because of the melter bottom being kept at low temperature
comparatively, the sedimentation of noble metals to the bottom was
decreased. So the concentration of noble metals &at the melter
bottom was not so high with thick layer of gentle gradient.
Consequently the rigid noble metal layer with high content was not
formed on the melter bottom. The short circuit between the main
electrodes seemed to be not formed because of high resistivity of
the glass in the melter bottom. The low flow rate of glass at the
beginning of glass pouring was confirmed to be effective to
discharge the noble metals settled on the melter bottom. The 45°
sloped bottom and bottom freeze valve were still effective in
discharging the noble metals even in this operation method. :

As the result, this operation is one of the promising methods

to eliminate the operational problems caused by accumulation of
noble metals through the operation with long period. ‘
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Figure 1.

(kg)

RuOz 40 8

PdO 23.0
OFF GAS
’ == Ru0:z 4.1

* - PdO .0

'
DISCHARGE EFFL(%) |

Ru:2 36.7
PdO 23,0

Ru0z: 96,3

PdO 98.4

ACCUMULATED

{measurement)
Rul: 0. 26
PdO 0. 15

DISCHARGE
{estimation)

RuO: 36.4 "
PdO 228

Figure 2. Noble metal balance in melter
during 20th campaign



EVALUATION OF GLASS MELTER OPERATION USING

MIGHLY SIMULATED WASTE FOR TVE

Prepared for NUCLEAR AND HAZARDOUS WASTE MANAGEMENT
INTERNATIONAL TOPICAL MEETING (SPECTRUM '90)

Oct. 1990

Power Reactor and Nuclear Fuel Development Corporation
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INTRODUCTION

- MELTER BOTTOM STRUCTURE

- 45° SLOPED BOTTOM WITH BOTTOM DRAIN
- 90% DISCHARGE EFFl. OF NOBLE METALS
- THROUGH SHORT OPERATION PERIOD

. OPERATIONAL ATTEMPT FOR LONG OPERATION

- KEEP BOTTOM AT LOW GLASS TEMPERATURE
- AGITATION BY BUBBLING

 EVALUATION OF MELTER OPERATION RESULTS
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IPRODUCED GLASS

| (300 kg/canister)

SUMMARY OF MOCK-UP 3 MELTER OPERATION WITH NOBLE METALS

ITEM

20

21

23

PERIOD

1989.6.5~7.14

1 1989.11.13~12.18

1990.5.21~7.30

& CANISTERS

5.6 ton
19 canisters

4.5 ton
15 canisters

10.3 ton
35 canisters

IN
10
1 B
L
E
LY
 E
T
s

FEED AMOUNT
RuO: (ka)
PdO
Rh203

CONTENT IN
GLASS (wt%)

RuQ2
PdO
Rh2 O3
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{ NET FEED|

RuO2 81.0

PdO 36.6
:l Rh203 9.7|:
/' [ACCUMULATED

{measurement)

RuOz 0.85
PdO 0.12

Rh03 0.02

DISCHARGE
(estimation)

RuOz 80.2
PdO 36.5
Rhz03 9.7

BALANCE OF NOBLE METALS IN MELTER
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O
o

FEED WITHOUT Rh

50 100 150 200 250 300

POURING GLASS (kg)

EFFECT OF Rh ON DISCHARGE CONTENTS
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MIN. RESISTANCE (Q)

0.14
0.13

0.12

0.1
0.09
0.08

0.07

RESISTANCE BETWEEN MAIN ELECTRODES DURING OPERATION

BUBBLING
' BOTTOM TEMP. CONTROL|-

|

0.11

IDLING
“3 DAYS
4 6 8 10 12 14 16
BATCH NO.
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CONCLUSION

- Evaluated operational method controlling bottom glass
temperature to be most reliable for TVF

- Should keep melter bottom at low temperature to avoid
accumulation of noble metals |

- This method causes
- sedimentation of elements to decrease
= resistivity of bottom glass to be high
- to discharge effectively by low flow rate of glass
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PNC PN8600 91-001

AT — 3

o8 F Y N—TOAFEE



A DWPF NOBLE METAL STUDIES ]

STATUS OF NOBLE METAL STUDIES
IN DWPF SIMULATED FEEDS

J. T. CARTER, 7/19/90

0098Nd ONd
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SRL - Research Melter Study

WPF NOBLE METAL STUDIES ]

/E

\ J. T. CARTER, 7/19/90

~

- 8" DIAMETER, JOULE HEATED MELTER, VERTICAL ELECTRODES
- TWO WEEK TEST AT "BLEND" CONCENTRATIONS

+ TWO WEEK TEST AT 3.5 X BLEND CONCENTRATIONS
FORRu & Ag

- IDLE PERIODS BETWEEN TESTS AND AFTER TEST
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RESEARCH MELTER OBSERVATIONS

/lDWPF NOBLE METAL STUDIES ] \
MAJORITY OF NOBLE METALS EXIT WITH GLASS
AS 1 MICHON PARTICLES

5TO 20% SETTLE RAPIDLY

PARTICLES ARE ROUNDED Ru, RuTe, Ru02, and
Ru/Pd/Rh/Te ALLOY

NO ELECTRICAL POWER SKEWING

5% OF BOTTOM SURFACE AREA WAS COVERED

J. T. CARTER, 7/19/90 ]/
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Comparison of Noble Metals in Glass (wt%)

I DWPF NOBLE METAL STUDIES }

PAMELA

HEWC HAWC Blend

~

LEWC
Ru 0.1
Pd
Rh
Ag
Total 0.136

N

0.014

0.54
0.47
0.12

1.13

SRS
Purex Hm
0.035 0.010 0.083
0.016 0.010 0.031
0.007 0.003 0.015
0.008 0.002 0.002
0.066 0.025 0.131

LEWC Waste Glass and HM Waste Glass Are Same

J. T. CARTER, 7/19/90
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IDMS TESTS

ADWPF NOBLE METAL STUDIES ]

« 1/10 SCALE MELTER, UPPER AND 1L OWER SIDE ENTERING
ELECTRODES

- 3 TESTS OF ABOUT 15,000 POUNDS (6,800 KG) OF GLASS

. WILL TEST ALL THREE NOBLE METAL CONCENTRATIONS BLEND,
PUREX, HM

« EACH TEST WILL LAST APPROXIMATELY 3 MONTHS

« EACH TEST REQUIRES 3 FEED PREPARATION CYCLES.

Y

J. T. CARTER, 7/19/90
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MAJOR CONCERNS

DWPF NOBLE METAL STUDIES )

/

o FEED PREPARATION, AGGLOMERATION OF Hg WITH THE
NOBLE METALS

o AGGLOMERATION OF NOBLE METALS IN THE MELTER

. ANALYSIS OF GLASS FOR NOBLE METALS

J. T. CARTER, 7/19/90 T/
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ANALYTICAL SUPPORT STATUS

/lDWPF NOBLE METAL STUDIES |

Waste Analysis for Ag, Pd, Rh, Ru
» Aqua Regia Dissolution
« ICP - Atomic Emission Spectroscopy

Ag Pd Rh
Reference Value 0.014 0.076 0.046
Mean 0.0155 0.078 0.047
% RSD 3.5% 1.9% 1.6%
% Error +10.7% +2.6% +2.1%

Results of 6 replicates, 4 blanks for background corrections

Ru-

0.229
0.189
2.9%
-17.5%

~

\ J. T. CARTER, 7/19/90 T/
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GLASS ANALYSIS

/[DWPF NOBLE METAL STUDIES }

o NA202 DISSOLUTION
. ICP - ATOMIC EMISSION SPECTROSCOPY

. RESULTS VARY BY CONCENTRATION AND ELEMENT
GENERALLY POOR RESULTS

o WILL TRY AQUA REGIA DISSOLUTION
. WILL TRY ICP - MASS SPECTROSCOPY

\ : J. T. CARTER, 7/19/90
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CANISTER STORAGE BUILDING

I. PURPOSES:

x PROVIDE SPACE TO STORE FILLED CANISTERS
*x PROVIDE EFFICIENT MEANS TO REMOVE DECAY HEAT

II. DESIGN REQUIREMENTS:

GLASS CENTERLINE TEMPERATURE < 662 oF (350 oC)
MAX. AIR TEMP. <150 oF (MAX. CONCRETE TEMP.)

TWO DESIGN CONCEPTS:

AXIAL FLOW COOLING
CROSS FLOW COOLING

IV. QUESTIONS RAISED ABOUT CROSS FLOW COOLING:

HEAT TRANSFER COEFF. BASED ON <= 10 ROWS vS. 45 ROWS
REVISED DESIGN OF SEISMIC SUPPORT FOR CANISTER MAY BE
NECESSARY

NEED BAFFLES AT CEILING AND FLOOR TO REDUCE AIR BYPASS

— REDUCE CLEARANCE AT CEILING AND FLOOR FROM CURRENT 3
FEET TO 1 OR 2 INCHES

- SAVE BUILDING COST

HIGHER ENGINEERING COST AND HIGHER CONSTRUCTION COST

- NO EXPLANATION PROVIDED

DOES NOT GIVE MAX. CONCRETE TEMPERATURE

- NO HEAT TRANSFER COEFF. CORRELATION IS AVAILABLE FOR
MIXED PARALLEL AND PERPENDICULAR FLOW

v. ADVANTAGES OF CROSS FLOW VS. AXIAL FLOW COOLING:

* SIMPLER DESIGN (NO PLENUM AND DRAFT TUBES)

*

MORE EVENLY DISTRIBUTED AIR WHEN PARTIALLY POPULATED

- AIR PREFERENTIALLY FLOWS THROUGH UNOCCUPIED HOLES AND
WASTED IN AXIAL FLOW COOLING

- NO MODEL EXIST FOR AXIAL FLOW COOLING IN A PARTIALLY
OCCUPIED BUILDING

* MORE FAVORABLE AIR TEMPERATURE DISTRIBUTIONS: MAX.

TEMP. AT ONE END VS. SPREADS OVER ENTIRE CEILING

VvI. RECOMMENDATION

* CROSS FLOW COOLING IS SUPERIOR TO AXIAL FLOW
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TABLE I

EFFECT OF DECAY HEAT ON COOLING AIR AND GLASS TEMPERATURE*

DECAY HAET MAXIMUM AIR TEMPERATURE MAXIMUM GLASS TEMF.

AXIAL FLOW CROSS FLOW AXIAL FLOW CROSS FLOW

300 WATTS 145 oF 134 oF 230 oF 219 oF
470 WATTS 173 oF 155 oF 304 oF 288 OF
700 WATTS 214 oF 186 OF 403 OF 383 oF
1000 WATTS 274 oF 231 oF 531 of 512 oF
1250 WATTS 331 oF 273 oF 639 oF 625 OF
1500 WATTS 395 OF 321 OF 747 oF 743 oF

* FULLY POPULATED STORAGE BUILDING, FORCED CONVECTION AT
72,000 CFM AT EXHAUST CONDITIONS.

- LOWER MAX. AIR & GLASS TEMPERATURE FOR CROSS FLOW
COOLING IF NOT FULLY POPULATED

- MAX. AIR & GLASS TEMPERATURE FOR AXIAL FLOW CGOLING ARE
UNKNOWN AND COULD BE WORSE THAN FULLY POPULATED CASE.
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FIGURE 1: A SKETCH OF AXIAL COOLING SYSTEM
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