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ABSTRACT

A collection of nuclear criticality documents was begun in the 1970s at the University of California’s
Lawrence Livermore Laboratory (now Lawrence Livermore National Laboratory). Documents in this
bibliography are dated as early as 1940. The early documents described experimental work that was of vital
importance to the safe use of fissile materials at nuclear reactors, the facilities for preparing or transporting
nuclear fuel, or its eventual storage. The experiments were of direct value to support safe operations with
fissile material, but they were also needed for validating early physics data and calculational methods and
then for validating computational methods used in criticality safety evaluations. Bibliographic information
from the past seventy-five years have been entered into a computerized bibliographic database. The
database continues to expand. Publications were issued several decades ago based on the information
collected at that time [1,2]. Our new publication is based on a current “snapshot” of the present status of
the database. Contributions of information or corrections to this bibliography will be appreciated.

THE BEGINNINGS OF NUCLEAR CRITICALITY WORK AND PUBLICATION

In the late 1930s it was learned that a critical system should be possible. A program was begun to determine
if a nuclear weapon could be developed. In 1942 J. Robert Oppenheimer of the University of California,
Berkeley, was tasked to take over research into fast neutron calculations—the key to calculations of critical
mass and weapon detonation. John H. Manley, a physicist at the University of Chicago Metallurgical
Laboratory, was assigned to assist Oppenheimer by contacting and coordinating experimental physics
groups scattered across the country. Oppenheimer and Robert Serber of the University of lllinois examined
the problems of neutron diffusion—how neutrons moved in a nuclear chain reaction. To review this work
and the general theory of fission reactions, Oppenheimer and Enrico Fermi convened meetings at the
University of Chicago in June and at the University of California, Berkeley, in July 1942 with theoretical
physicists Hans Bethe, John Van Vleck, Edward Teller, Emil Konopinski, Robert Serber, Stan Frankel, and
Eldred C. Nelson and experimental physicists Emilio Segre, Felix Bloch, Franco Rasetti, John Henry
Manley, and Edwin McMillan.



The first assembly of a critical system took place on December 2, 1942 when the Chicago Pile-1 (CP-1)
achieved criticality. It was built by the Manhattan Project's Metallurgical Laboratory at the University of
Chicago, under the west viewing stands of the original Stagg Field, under the supervision of Enrico Fermi,
who described the apparatus as “a crude pile of black bricks and wooden timbers.” The reactor was later
reassembled at a nearby site where additional experimental work was done. This work was soon followed
by critical or near-critical experiments at other facilities in the United States and in other countries. The
author, Richard Rhodes, wrote a Pulitzer Prize-winning book [3] that provides information on the
foundational work that led to nuclear fission, the creation of the Manhattan Project, and the eventual
completion of a nuclear weapon.

The experimental work was of vital importance to the safe use of fissile materials at nuclear reactors, the
facilities for preparing or transporting nuclear fuel, or its eventual storage. The experiments were of direct
value to support safe operations with fissile material, but they were also needed for validating early physics
data and calculational methods and then for validating computational methods used in criticality safety
evaluations. In the early years, there were many locations where criticality measurements were made. Most
have closed, but several remain which support new types of processes, changes in facility operations, or
validation of computational methods and data.

Our collection of criticality documents and bibliographic information includes a few reports from the time
of the early work at the University of Chicago; Oak Ridge, Tennessee; and Los Alamos, New Mexico. Of
course, many early reports were classified but most have since been declassified. Figure 1 shows that there
was a rapid increase in criticality document publication during the early years, then a subsequent decline
after a substantial number of experiments were completed, and as validated computer methods became
available to support operations with fissile materials.
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Figure 1. Criticality Report Publication Frequency Through Past Years



HISTORY OF OUR WORK

The collection of nuclear criticality safety bibliographic information into computer databases began in the
early 1970s. Viktor Hampel had begun to collect criticality documents and envisioned using the computers
at Lawrence Livermore Laboratory to manage the bibliographic data [4]. Software was written for the effort
using FORTRAN compilers. The system was similar to the CINDA [5] cross-section database. The early
work was done at a time when the data was still being entered via punched cards. Special post-processing
of computer output was done to prepare camera-ready copy used for the early printed publications. In the
1980s UNIX compilers began to be used to manage the bibliographic information.

The collecting and indexing of the reports was initially built upon the work prepared in partial collections
by “pioneers” A. D. Callihan, J. H. Chalmers, H. C. Paxton, and many others. An annotated three-volume
report [1] was published in 1979. It contained a main listing which included abstracts for 1067 documents
plus two volumes that contained concordances that assisted in locating information of interest. In 1982, a
compilation [2] of paper summaries from the transactions of the American Nuclear Society was published.
In 1999 B. L. Koponen—with the collaboration of the American Nuclear Society—updated the
Transactions compilation [6-7]. Our early bibliography included papers presented at conferences sponsored
by the United Nations (UN), the International Atomic Energy Agency (IAEA), and others. Some of these
are listed in Table 1.



Table 1. Some Early Conference Proceedings Containing Nuclear Criticality Papers.?

First United Nations International Conference on the Peaceful Uses of Atomic Energy,
Geneva, Switzerland, 8-20 August 1955

French-American Conference on Graphite Reactors, November 12 to 15, 1957

Second United Nations International Conference on the Peaceful Uses of Atomic Energy,
Geneva, Switzerland, 1-13 September 1958

Criticality Control in Chemical and Metallurgical Plant, Karlsruhe Symposium, Organisation
for Economic Co-Operation and Development European Nuclear Energy Agency, 1961

Panel on Light Water Lattices, Vienna, Austria, May 1962

Panel on Heavy Water Lattices, Vienna, Austria, February 1963

Symposium on Exponential and Critical Experiments Held by the International Atomic
Energy Agency in Amsterdam, Netherlands, 2-6 September 1963

Third United Nations International Conference on the Peaceful Uses of Atomic Energy,
Geneva, Switzerland, 31 August-9 September 1964

Symposium on Criticality Control of Fissile Materials Held by the International Atomic
Energy Agency at Stockholm, 1-5 November 1965

Symposium on Fast Reactor Physics and Related Safety Problems, Karlsruhe, Germany,
1968

PRESENT STATUS OF THIS BIBLIOGRAPHY

The bibliographic database continues to expand and improve. We locate and add papers from old
conferences that are not included in available online sources. Papers from ANS, ICNC, and other
conferences are added when they become available. The topics included are rather broad—many documents
include information on experiments, criticality safety evaluations, standards, evacuation alarms, emergency
response, education, and training. Some documents may be of use to nuclear power installations, but the
content of this compilation focuses mostly on operations with fissile materials outside of nuclear reactors?.
There are now over 23,000 report-references in the bibliographic compilation. This present report includes
a “snapshot” of the bibliography. Figure 1 might indicate a substantial decline in criticality report
publication during the last several years; however, this is probably not reflective of a decline in actual
publication numbers since there will be many recent publications to be located.

L A more complete listing of conferences up to the present year is contained in APPENDIX A.

2 The present scope of this work has been enlarged but, still, it might be worthwhile to restate the introductory comments to our
first bibliographic compilation, issued in 1979 [1]:

“This bibliography points to the literature of criticality experiments crucial to nuclear power development. Throughout the world,
in the past 35 years, considerable effort went into these experiments, usually for a particular objective. This objective may have
been the design of a nuclear power station, or the safe transfer and storage of fuel in chemical processing, diffusion, or isotope-
separation plants; or the transport of fissile material in safe containers.”
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Many reports are now available in digital form and we no longer actively collect documents in hardcopy
form. The acquisition and preservation of the early hardcopy collection is discussed in APPENDIX B. Our
early hardcopy collection is being scanned into digital format. Samples of the early documents are displayed
in Figure 2. Bibliographic information is now obtained from online databases or from recent conference

proceedings published in digital format.

A Web database is available that includes a searchable version of our bibliography. The Web version will
not be discussed in this document, but details are available in references to this report [8-14] or from other

reports or conference proceedings.
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A LISTING OF THE BIBLIOGRAPHY

A current listing of the bibliography is included in APPENDIX C. The listings include the following
information (where available):

ID Number
Author

Title

Date

Report
Conference/Journal
Conference Session

The conventions used in our earlier publications have been retained. For example, the delimiters in the
fields continue to be the / (slash) character. The software used in the early publications permitted only
upper-case characters—upper and lower case are now used?®. The reports are ordered by the Report field.
Each document includes an ID Number which was selected arbitrarily. To permit the concise listing of
citations per their source of publication—e.g., certain proceedings, conferences, and journals—we used an
abbreviated code to describe some of the longer Report descriptors. Our early publications included
concordances to facilitate searching; this present work does not—concordance construction for such a large
database would be an effort that exceeds our current programmatic resources. Not all fields are presently
filled and if the missing information becomes available, amendments will be made to the database. The
original critical experiment bibliography included descriptors of where the experimental work was
performed. These descriptors have been lost but still can be viewed in the original publication [1]. Nuclear
Science Abstract (NSA) numbers that were available for some documents in our previous compilations are
no longer included.

Please Note: We have reviewed the abstracts and have made many typographical corrections; however,
there are about 18,400 ABSTRACT/KEY-TERMS listed in the bibliography, thus we have not been able
to ensure that all needed corrections have been made and that the data is verified. The abstracts are
intended to help an individual determine if a document will be useful. Use of any data without access to
the complete document is not advised.

We have not attempted to standardize the terminology presented in the bibliography. Authors have not
always used a consistent terminology in their work. Examples are “oralloy” for enriched uranium,
“tuballoy” for natural uranium, a “tamped” system for a reflected system, and “Perspex” in the United
Kingdom for Plexiglas or methyl methacrylate plastic. Some titles remain in the language of the country of
origin.

3 When this work began, software did not permit the presentation of superscripts or subscripts thus conventions were used that were
familiar to criticality specialists, such as U235 to represent U%5. Also, many of the conventions for characters and symbols found
in original documents are retained. In some cases, symbolism contained in the FORTRAN computer language is used.



[1]

[2]

3]
[4]

[5]

[6]

[7]

(8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
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APPENDIX A

Samples of Conference Papers in the Database

There have been many conferences that have included nuclear criticality papers. This appendix provides
a summary of conferences from which substantial numbers of criticality papers were identified and are
included in our bibliography. American Nuclear Society conferences began in 1963 and have made a
substantial contribution of criticality papers. The International Conferences on Nuclear Criticality Safety
(ICNC) continue at a frequency of 5-years. The US Department of Energy (USDOE) also supports
conferences and meetings containing nuclear criticality safety papers. Table A-1 displays the paper totals
from these conferences and meetings. Table A-2 provides details of conferences that have taken place
during past years.

Table A-1
American Nuclear Society and Other Contributors to this Bibliography

Source Number
ANS Annual and Winter Meetings 4005
ANS Topical and Other Meetings 476
Nuclear Science and Engineering Journal 1196
Nuclear Technology Journal 520

American Nuclear Society Total 6197
ICNC Conferences 1245
USDOE Meetings and Workshops 105




Table A-2
Details of Conferences that Contained Nuclear Criticality Safety Papers

No. of
Organization Year Conference Description Papers*
ANS 1958 | Annual and Winter Meetings of the American 4005
through | Nuclear Society
2017

ANS 1966 | Topical Meeting on Nuclear Criticality Safety, Las 28
Vegas, Nevada, Dec. 13-15, 1966

ANS 1980 | Topical Meeting, El Paso, Texas, April 1980 34

ANS 1989 | International Meeting on Nuclear Criticality Safety 26
Margins, San Francisco, CA, 26 Nov - 1 Dec 1989

ANS 1993 | Topical Meeting on Physics and Methods in 39
Criticality Safety, Sept. 19-23, 1993, Nashville, TN

ANS 1997 | Topical Meeting on Criticality Safety Challenges in 63
the Next Decade, Chelan, WA, 7-11 Sep 1997

ANS 2001 | Embedded Topical Meeting on Practical 77
Implementation of Nuclear Criticality Safety, Reno,
NV, 11/11/2001-11/15/2001

ANS 2005 | Criticality Safety Division Topical Meeting, 73
Knoxville, Tennessee, September 18-25, 2005

ANS 2013 | Topical Meeting held by the ANS Nuclear Criticality 73
Safety Division (NCSD2013), Wilmington, North
Carolina USA, 29 Sep-Oct 2013

ANS 2017 | ANS NCSD Nuclear Criticality Safety Division 63
Topical Meeting, Carlsbad, NM, September 10-15,
2017

DOE 1985 | Workshop on Subcritical Reactivity Measurements, 32
August 26-29, 1985, Albuquerque, NM

DOE 1988 | Criticality Alarm Systems Workshop, Richland, 16
Washington, Sept. 20-22, 1988

DOE 1988 | Workshop on the Use of Burnup Credit in Spent Fuel 5
Transport Casks, Washington, DC, 21-22 Feb 1988

DOE 1993 | Annual Nuclear Criticality Safety Technology 30
Project (NCTSP) Workshop, Monterey, CA, 16-20
April, 1993

DOE 1995 | Nuclear Criticality Technology and Safety Project 22
(NCTSP) Annual Meeting, San Diego, CA, 17 May
1995

4 This column shows the number of conference papers included in this bibliography but does not necessarily include all of the
conference papers, since papers that did not include relevant nuclear criticality safety information were omitted.
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ICNC

1983

International Seminar Criticality Studies Programs
and Needs, Dijon, France, Sept. 1983

35

ICNC

1987

International Seminar on Nuclear Criticality Safety,
Tokyo, Oct. 19-23, 1987

85

ICNC

1991

ICNC “91-International Conference on Nuclear
Criticality Safety, Oxford, U.K., Sept. 9-13, 1991

104

ICNC

1995

Fifth International Conference on Nuclear Criticality
Safety, Sept. 17-21, 1995, Albuquerque, NM

148

ICNC

1999

Sixth International Conference on Nuclear Criticality
Safety, Palais des Congres, Versailles, France,
September 20-24, 1999

197

ICNC

2003

Seventh International Conference on Nuclear
Criticality Safety, October 20-24, 2003, Tokai,
Ibaraki, Japan

162

ICNC

2007

Eighth International Conference on Nuclear
Criticality Safety, May 28 - June 1, 2007, St.
Petersburg, Russia

182

ICNC

2011

International Conference on Nuclear Criticality,
Edinburgh Conference Center, Edinburgh, Scotland,
United Kingdom, September 19-22, 2011

150

ICNC

2015

International Conference on Nuclear Criticality
Safety, Charlotte, NC, September 13-17, 2015

182

UN/IAEA

1955

First United Nations International Conference on the
Peaceful Uses of Atomic Energy, Geneva,
Switzerland, 8-20 August 1955

23

UN/IAEA

1957

French-American Conference on Graphite Reactors,
November 12-15, 1957

14

UN/IAEA

1958

Second United Nations International Conference on
the Peaceful Uses of Atomic Energy, Geneva,
Switzerland, 1-13 September 1958

270

UN/IAEA

1961

Criticality Control in Chemical and Metallurgical
Plant, Karlsruhe Symposium, Organisation for
Economic Co-Operation and Development European
Nuclear Energy Agency, 1961

27

UN/IAEA

1962

Panel on Light Water Lattices, Vienna, Austria, May
1962

21

UN/IAEA

1963

Panel on Heavy Water Lattices, Vienna, Austria,
February 1963

42

UN/IAEA

1963

Symposium on Exponential and Critical Experiments
Held by the International Atomic Energy Agency in
Amsterdam, Netherlands, 2-6 September 1963

UN/IAEA

1964

Third United Nations International Conference on the
Peaceful Uses of Atomic Energy, Geneva,
Switzerland, 31 August-9 September 1964

35
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UN/IAEA

1965

Symposium on Criticality Control of Fissile
Materials Held by the International Atomic Energy
Agency at Stockholm, 1-5 November 1965

48

UN/IAEA

1968

Symposium on Fast Reactor Physics and Related
Safety Problems, Karlsruhe, Germany, 1968

Other

1959

Eleventh Symposium in Applied Mathematics of the
American Mathematical Society, New York, New
York, April 23-25, 1959 (A Symposium on Nuclear
Reactor Theory)

19

Other

1966

International Conference on Fast Critical
Experiments and their Analysis, 10-13 October 1966,
Argonne, lllinois

40

Other

1968

Livermore Array Symposium 23-25 September, 1968

18

Other

1972

National Topical Meeting on New Developments in
Reactor Physics and Shielding, Kiamesha Lake, New
York, Sept. 12-15, 1972

48

Other

1973

Nuclear Criticality Safety Short Course, D. H.
Lawrence Ranch, Taos, New Mexico, 7-11 May 1973

19

Other

1976

Symposium on Reactor, Bombay, India, 1 March
1976

13

Other

1979

Seminar on Safety-Criticality, Valduc, France, 16
October 1979

23
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APPENDIX B

Discussion of Historical Acquisition and Preservation of the Document Collection
Why It's Important

The hardcopy document collection preserves a knowledge base that is becoming unavailable by direct
contact with the authors through the passage of time. The reports dealing with critical experiments have
been a useful resource for International Handbook of Evaluated Criticality Safety Benchmark Experiments
(ICSBEP) evaluators. Bibliographic information available on the NCSP web site can assist a criticality
safety specialist to determine whether a document is of value; however, the traditional document
acquisition process can be difficult, time consuming, and costly. Many useful internal reports are not easily
obtained. Even in the LLNL collection there are old reports that are considerably degraded. Eventual
dispersal of the document collections or even storage at federal records centers could make the scanning
effort unpractical in the future. Scanning the documents into digital format will help to ensure that this
collection is preserved and is available to the criticality safety community.

Work has been done to collect original experiment logbooks, drawings, photographs, and other
documentation into archives [15-17] at Los Alamos National Laboratory. Robert Rothe [18] has noted,
however, that a physical archive is not without risk:

"The disastrous fire of the summer of 2000 which threatened the city of Los Alamos was also a
potential worry with respect to the Archives. After the more important concern of human safety
was abated, concern focused on whether the fire would engulf the Archives. If it had, not only
would Rocky Flats documents have been lost but countless other irreplaceable documents from
many locations would have been consumed or badly damaged. Fingers of the fire approached
to within a mile of the Archives; but, happily, no holdings were lost."

We had been asked whether we had a copy of a very old report. Unfortunately, we did not. The individual
that had made the inquiry then contacted the site that had issued the original document. It was then
discovered that a copy did not exist at that location and might be permanently lost. There will be no chance
that the information contained in vintage documents will suffer such a fate once the reports have been
scanned and preserved in digital format.

Scanning the Collection

Considerable work had to be done before the scanning phase could begin. Over the years, programs at
LLNL came and went and the collection, although preserved, was not maintained in a state where the
linkage to the database was intact. The document collection contains mostly printed reports but includes
several hundred in microfiche format. Until recently, the documents resided in a vault in file cabinets that
were sorted roughly by report number. Our administrative staff members had diligently attempted to
organize and label the file contents. However, it was a tedious and unrewarding task for the staff to attempt
to identify, sort, and label (by hand) the large volume of document folders.

B-1



The effort thus had not gotten very far. When it became necessary to remove the collection from the vault
the situation further declined: the collection was loaded into boxes, moved into a spare office and was
almost unusable. Then, it was determined that the bibliographic database would be the best resource to
help restore the collection into a usable state. The database-document linkage was completed. The records
corresponding to the available hardcopy reports were downloaded into Microsoft Word format which was
used to prepare folder labels. Once the documents were placed into labeled folders they were sorted within
the file cabinets by report number. After several months of effort this phase of the work was completed; a
hardcopy index was prepared, and the documents became easily retrievable and available for scanning.
Figure 3 shows how the documents are stowed.

The documents are presently being scanned to pdf format with resolution of 300ppi. Most are in Black &
White, but color is used when required. The scanning process has slowed during the past few years so we
could work to update the entire bibliographic database and download full-text reports that became
available online.

Figure 3. A View of Our Hardcopy Document Collection
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APPENDIX C

LISTING OF THE BIBLIOGRAPHY

Author: n. a.

Title: Packaging and Transportation of Radioactive Material, Nuclear Regulatory Commission (1991)
Date: 1/1/1991

Report: 10 CFR 71

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Sanders, C. E.

Title: Surface Facility Criticality Safety Calculations
Date: 3/2/2004

Report: 100-00C-WHS0-00100-000-00B
Conference/Journal:

Conference Session:

Abstract/Keyterms: The purpose of this design calculation is to revise and update the previous criticality
evaluation for the fuel handling, transfer and storage operations to be performed in the Surface Facility
documented in BSC 2003c. The scope of this design calculation covers the operations in the Dry Transfer
Facility (DTF) and Remediation Building (RB) and their processes as established at the date of this
calculation. Also, this design calculation focuses on intact commercial spent nuclear fuel (SNF) assemblies,
i.e., pressurized water reactor (PWR) and boiling water reactor (BWR) SNF. A description of the changes
is as follows: (1) Update the supporting calculations for the various Category 1 and 2 event sequences as
identified in the “Preliminary Categorization of Event Sequences for License Application” (BSC 2003a,
Section 7). (2) Include comments from an informal review conducted by Y-12, located in Oak Ridge,
Tennessee (Su 2004). (3) Revise the BWR calculations to reflect a different Boral loading. (4) Assess effects
of potential moderator intrusion into the storage rack area with various water levels for defense in depth
based on the new design of the DTF and RB.
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Author: Sanders, C. E.

Title: Dry Transfer Facility Criticality Safety Calculations
Date: 5/17/2005

Report: 100-00C-WHS0-00100-000-00C
Conference/Journal:

Conference Session:

Abstract/Keyterms: This design calculation updates the previous criticality evaluation for the fuel
handling, transfer, and staging operations to be performed in the Dry Transfer Facility (DTF) including the
remediation area. The purpose of the calculation is to demonstrate that operations performed in the DTF
and RF meet the nuclear criticality safety design criteria specified in the “Project Design Criteria (PDC)
Document” (BSC 2004 [DIRS 171599], Section 4.9.2.2), the nuclear facility safety requirement in “Project
Requirements Document” (Canori and Leitner 2003 [DIRS 166275], p. 4-206), the functional/operational
nuclear safety requirement in the “Project Functional and Operational Requirements” document (Curry
2004 [DIRS 170557], p. 75), and the functional nuclear criticality safety requirements described in the “Dry
Transfer Facility Description Document” (BSC 2005 [DIRS 173737], p. 3-8). A description of the changes
is as follows: (1) Update the supporting calculations for the various Category 1 and 2 event sequences as
identified in the “Categorization of Event Sequences for License Application” (BSC 2005 [DIRS 171429],
Section 7). (2) Update the criticality safety calculations for the DTF staging racks and the remediation pool
to reflect the current design. This design calculation focuses on commercial spent nuclear fuel (SNF)
assemblies, i.e., pressurized water reactor (PWR) and boiling water reactor (BWR) SNF. U.S. Department
of Energy (DOE) Environmental Management (EM) owned SNF is evaluated in depth in the “Canister
Handling Facility Criticality Safety Calculations” (BSC 2005 [DIRS 173284]) and is also applicable to
DTF operations. Further, the design and safety analyses of the naval SNF canisters are the responsibility of
the U.S. Department of the Navy (Naval Nuclear Propulsion Program) and will not be included in this
document. Also, note that the results for the Monitored Geologic Repository (MGR) Site specific Cask
(MSC) calculations are limited to the specific design chosen (see Assumption 3.4). A more current design
will be included in the next revision of the criticality calculations for the Aging Facility. In addition, this
calculation is valid for the current design as provided in Attachment 111 of the DTF and may not reflect the
ongoing design evolution of the facility. However, it is anticipated that design changes to the facility layout
will have little or no impact on the criticality results and/or conclusions presented in this document.



Author: Guber, Klaus H. / Wiarda, Dorothea / Leal, Luiz C. / Derrien, Herve / Ausmus, Clint / Brashear,
Dane / White, John A

Title: New Neutron-Induced Cross-Section Measurements for Weak s-process Studies
Date: 8/1/2008

Report: 10th Symposium on Nuclei in the Cosmos NIC10, Mackinac Island, MI, USA, 20080727,
20080801

Conference/Journal: 10th Symposium on Nuclei in the Cosmos NIC10, Mackinac Island, MI, USA
Conference Session:

Abstract/Keyterms: A series of new neutron capture and transmission measurements has been undertaken
at the Oak Ridge Electron Linear Accelerator (ORELA) in response to deficiencies identified in nuclear
data libraries of crucial importance to the Nuclear Criticality Safety Program. New data and evaluations
including covariances are required for several stable fission products as well as for materials found in
mixtures with uranium. For example, chromium and nickel as constituents of stainless steel perform poorly
in criticality calculations due to their relatively large neutron cross sections and substantial uncertainties in
previous measurements. Therefore, new neutron-capture and total cross-section measurements are needed
for 52,53Cr and 58,60Ni. These newly obtained data can be used not only to improve criticality calculations
but also to serve as input parameters for the weak s-process stellar model calculations in massive stars. We
will report on new experiments for these nuclides.
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Author: Adams, W. C.

Title: Confirmatory Survey Results for Portions of the Materials and Equipment from Units 1 and 2 at the
Humboldt Bay Power Plant, Eureka, California

Date: 4/1/2011
Report: 11-IEAV-0885
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Pacific Gas & Electric Company (PG&E) operated the Humboldt Bay Power
Plant (HBPP) Unit 3 nuclear reactor near Eureka, California under Atomic Energy Commission (AEC)
provisional license number DPR-7. HBPP Unit 3 achieved initial criticality in February 1963 and began
commercial operations in August 1963. Unit 3 was a natural circulation boiling water reactor with a direct-
cycle design. This design eliminated the need for heat transfer loops and large containment structures. Also,
the pressure suppression containment design permitted below-ground construction. Stainless steel fuel
claddings were used from startup until cladding failures resulted in plant system contamination—zircaloy-
clad fuel was used exclusively starting in 1965 eliminating cladding-related contamination. A number of
spills and gaseous releases were reported during operations resulting in a range of mitigative activities (see
ESI 2008 for details).
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Author: Bailey, Erika

Title: Final-Report No. 2: Independent Confirmatory Survey Summary and Results for the Enrico Fermi
Atomic Power Plant, Unit 1, Newport, Michigan (Docket No. 50 16; RFTA 10-004)

Date: 7/6/2007
Report: 12-IEAV-0083
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Enrico Fermi Atomic Power Plant, Unit 1 (Fermi 1) was a fast breeder reactor
design that was cooled by sodium and operated at essentially atmospheric pressure. On May 10, 1963, the
Atomic Energy Commission (AEC) granted an operating license, DPR-9, to the Power Reactor
Development Company (PRDC), a consortium specifically formed to own and operate a nuclear reactor at
the Fermi 1 site. The reactor was designed for a maximum capability of 430 megawatts (MW); however,
the maximum reactor power with the first core loading (Core A) was 200 MW. The primary system was
filled with sodium in December 1960 and criticality was achieved in August 1963.
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Author: Bailey, Erika

Title: Revised Final-Report No. 2: Independent Confirmatory Survey Summary and Results for the Enrico
Fermi Atomic Power Plant, Unit 1, Newport, Michigan (Docket No. 50 16; RFTA 10-004) 2018-SR-02-1

Date: 10/27/2011
Report: 12-IEAV-0084
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Enrico Fermi Atomic Power Plant, Unit 1 (Fermi 1) was a fast breeder reactor
design that was cooled by sodium and operated at essentially atmospheric pressure. On May 10, 1963, the
Atomic Energy Commission (AEC) granted an operating license, DPR-9, to the Power Reactor
Development Company (PRDC), a consortium specifically formed to own and operate a nuclear reactor at
the Fermi 1 site. The reactor was designed for a maximum capability of 430 megawatts (MW); however,
the maximum reactor power with the first core loading (Core A) was 200 MW. The primary system was
filled with sodium in December 1960 and criticality was achieved in August 1963. The reactor was tested
at low power during the first couple years of operation. Power ascension testing above 1 MW commenced
in December 1965 immediately following the receipt of a high-power operating license. In October 1966
during power ascension, zirconium plates at the bottom of the reactor vessel became loose and blocked
sodium coolant flow to some fuel subassemblies. Two subassemblies started to melt and the reactor was
manually shut down. No abnormal releases to the environment occurred. Forty-two months later after the
cause had been determined, cleanup completed, and the fuel replaced, Fermi 1 was restarted. However, in
November 1972, PRDC made the decision to decommission Fermi 1 as the core was approaching its burn-
up limit. The fuel and blanket subassemblies were shipped off-site in 1973. Following that, the secondary
sodium system was drained and sent off-site. The radioactive primary sodium was stored on-site in storage
tanks and 55 gallon (gal) drums until it was shipped off-site in 1984. The initial decommissioning of Fermi
1 was completed in 1975. Effective January 23, 1976, DPR-9 was transferred to the Detroit Edison
Company (DTE) as a 'possession only' license (DTE 2010a). This report details the confirmatory activities
performed during the second Oak Ridge Institute for Science and Education (ORISE) site visit to Fermi 1
in November 2010. The survey was strategically planned during a Unit 2 (Fermi 2) outage to take advantage
of decreased radiation levels that were observed and attributed to Fermi 2 from the operating unit during
the first site visit. However, during the second visit there were elevated radiation levels observed and
attributed to the partially dismantled Fermi 1 reactor vessel and a waste storage box located on the 3rd floor
of the Fermi 1 Turbine Building. Confirmatory surveys (unshielded) performed directly in the line of sight
of these areas were affected. The objective of the confirmatory survey was to verify that the final
radiological conditions were accurately and adequately described in Final Status Survey (FSS)
documentation, relative to the established release criteria. This objective was achieved by performing
document reviews, as well as independent measurements and sampling. Specifically, documentation of the
planning, implementation, and results of the FSS were evaluated; side-by-side FSS measurement and source
comparisons were performed; site areas were evaluated relative to appropriate FSS classification; and areas
were assessed for residual, undocumented contamination.
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Author: Sanders, C. E.

Title: Transportation Cask Receipt/Return Facility Criticality Safety Evaluations
Date: 4/26/2005

Report: 140-00C-HCR0-00300-000-00B

Conference/Journal:

Conference Session:

Abstract/Keyterms: The purpose of this design calculation is to demonstrate that the handling operations
of transportation casks performed in the Transportation Cask Receipt and Return Facility (TCRRF) and
Buffer Area meet the nuclear criticality safety design criteria specified in the “Project Design Criteria (PDC)
Document” (BSC [Bechtel SAIC Company] 2004 [DIRS 171599], Section 4.9.2.2), and the functional
nuclear criticality safety requirement described in the “Transportation Cask Receipt/Return Facility
Description Document” (BSC 2004 [DIRS 170217], Section 3.2.3). Specific scope of work contained in
this activity consists of the following items: (1) Evaluate criticality effects for both dry and fully flooded
conditions pertaining to TCRRF and Buffer Area operations for defense in depth. (2) Evaluate Category 1
and 2 event sequences for the TCRRF as identified in the “Categorization of Event Sequences for License
Application” (BSC 2004 [DIRS 167268], Section 7). This evaluation includes credible fuel reconfiguration
conditions. In addition to the scope of work listed above, an evaluation was also performed of modeling
assumptions for commercial spent nuclear fuel (CSNF) regarding inclusion of plenum and end regions of
the active fuel. This calculation is limited to CSNF and US Department of Energy (DOE) SNF. it should
be mentioned that the latter waste form is evaluated more in depth in the “Canister Handling Facility
Criticality Safety Calculations (BSC 2004 [DIRS 167614]). Further, the design and safety analyses of the
naval SNF canisters are the responsibility of the US Department of the Navy (Naval Nuclear Propulsion
Program) and will not be included in this document. In addition, this calculation is valid for the current
design of the TCRRF and Buffer Area and may not reflect the ongoing design evolution of the facility.
However, it is anticipated that design changes to the facility layout will have little or no impact on the
criticality results and/or conclusions presented in this document. This calculation is subject to the “Quality
Assurance Requirements and Description” (DOE 2004 [DIRS 171539]) because the TCRRF is included in
the Q-List (BSC 2004 [DIRS 168361], p. A-3) as an item important to safety. This calculation is prepared
in accordance with AP-3.12Q,”Design Calculations and Analyses” [DIRS 168413].



Author: Hutchins, William E

Title: Aging Facility Criticality Safety Calculations
Date: 8/15/2005

Report: 170-00C-HA00-00100-000-00B
Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.



Author: Sanders, C. E.

Title: Aging Facility Criticality Safety Calculations
Date: 9/10/2004

Report: 170-00C-HA00-00100-000-00B, ECN 02
Conference/Journal:

Conference Session:

Abstract/Keyterms: The purpose of this design calculation is to revise and update the previous criticality
calculation for the Aging Facility (documented in BSC 2004a). This design calculation will also
demonstrate and ensure that the storage and aging operations to be performed in the Aging Facility meet
the criticality safety design criteria in the “Project Design Criteria Document” (Doraswamy 2004, Section
4.9.2.2), and the functional nuclear criticality safety requirement described in the “SNF Aging System
Description Document” (BSC [Bechtel SAIC Company] 2004f, p. 3-12). The scope of this design
calculation covers the systems and processes for aging commercial spent nuclear fuel (SNF) and staging
Department of Energy (DOE) SNF/High-Level Waste (HLW) prior to its placement in the final waste
package (WP) (BSC 2004f, p. 1-1). Aging commercial SNF is a thermal management strategy, while
staging DOE SNF/HLW will make loading of WPs more efficient (note that aging DOE SNF/HLW is not
needed since these wastes are not expected to exceed the thermal limits form emplacement) (BSC 2004f,
p. 1-2). The description of the changes in this revised document is as follows: (1) Include DOE SNF/HLW
in addition to commercial SNF per the current “SNF Aging System Description Document” (BSC 2004f).
(2) Update the evaluation of Category 1 and 2 event sequences for the Aging Facility as identified in the
“Categorization of Event Sequences for License Application” (BSC 2004c, Section 7). (3) Further evaluate
the design and criticality controls required for a storage/aging cask, referred to as MGR Site-specific Cask
(MSC), to accommodate commercial fuel outside the content specification in the Certificate of Compliance
for the existing NRC-certified storage casks. In addition, evaluate the design required for the MSC that will
accommodate DOE SNF/HLW. This design calculation will achieve the objective of providing the
criticality safety results to support the preliminary design of the Aging Facility. As the ongoing design
evolution remains fluid, the results from this design calculation should be evaluated for applicability to any
new or modified design. Consequently, the results presented in this document are limited to the current
design. The information contained in this document was developed by Environmental and Nuclear
Engineering and is intended for the use of Design and Engineering in its work regarding the various
criticality related activities performed in the Aging Facility. Yucca Mountain Project personnel from
Environmental and Nuclear Engineering should be consulted before the use of the information for purposes
other than those stated herein or use by individuals other than authorized personnel in Design and
Engineering.
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Author: Sanders, C. E.

Title: Canister Handling Facility Criticality Safety Calculations
Date: 4/7/2005

Report: 190-00C-CH00-00100-000-00B
Conference/Journal:

Conference Session:

Abstract/Keyterms: This design calculation revises and updates the previous criticality evaluation for the
canister handling, transfer and staging operations to be performed in the Canister Handling Facility (CHF)
documented in BSC [Bechtel SAIC Company] 2004 [DIRS 167614]. The purpose of the calculation is to
demonstrate that the handling operations of canisters performed in the CHF meet the nuclear criticality
safety design criteria specified in the “Project Design Criteria (PDC) Document” (BSC 2004 [DIRS
171599], Section 4.9.2.2), the nuclear facility safety requirement in “Project Requirements Document”
(Canori and Leitner 2003 [DIRS 166275], p. 4-206), the functional/operational nuclear safety requirement
in the “Project Functional and Operational Requirements” document (Curry 2004 [DIRS 170557], p. 75),
and the functional nuclear criticality safety requirements described in the “Canister Handling Facility
Description Document” (BSC 2004 [DIRS 168992], Sections 3.1.1.3.4.13 and 3.2.3). Specific scope of
work contained in this activity consists of updating the Category 1 and 2 event sequence evaluations as
identified in the “Categorization of Event Sequences for License Application” (BSC 2004 [DIRS 167268],
Section 7). The CHF is limited in throughput capacity to handling sealed U.S. Department of Energy (DOE)
spent nuclear fuel (SNF) and high-level radioactive waste (HLW) canisters, defense high-level radioactive
waste (DHLW), naval canisters, multicanister overpacks (MCOs), vertical dual-purpose canisters (DPCs),
and multipurpose canisters (MPCs) (if and when they become available) (BSC 2004 [DIRS 168992], p. 1-
1). It should be noted that the design and safety analyses of the naval canisters are the responsibility of the
U.S. Department of the Navy (Naval Nuclear Propulsion Program) and will not be included in this
document. In addition, this calculation is valid for the current design of the CHF and may not reflect the
ongoing design evolution of the facility. However, it is anticipated that design changes to the facility layout
will have little or no impact on the criticality results and/or conclusions presented in this document. This
calculation is subject to the “Quality Assurance Requirements and Description” (DOE 2004 [DIRS
171539]) because the CHF is included in the Q-List (BSC 2005 [DIRS 171190], p. A-3) as an item
important to safety. This calculation is prepared in accordance with AP-3.12Q,”Design Calculations and
Analyses” [DIRS 168413].
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Author: Shirakata, K. / et al.
Title: Analysis of Axial Heterogeneous LMR Core Critical Experiments
Date: 9/22/1988

Report: 1988 International Reactor Physics Conference, Jackson Hole, Wyoming, Sept. 18-22, 1988, II-
297 to 11-308

Conference/Journal: 1988 International Reactor Physics Conference, Jackson Hole, Wyoming, Sept. 18-
22,1988, 11-297 to 11-308

Conference Session:
Abstract/Keyterms: ZPPR-17
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Author: Clark, Bradley A. / Parsons, D. K. / Alcouffe, R. E. / Marr, D. R. / Brinkley, F. W.
Title: ONEDANT, TWODANT, and THREEDANT: Application to Criticality Safety Problems
Date: 4/27/1993

Report: 1993 Workshop of the Nuclear Criticality Technology Safety Project, Monterey, California,
April 27, 1993

Conference/Journal: Workshop of the Nuclear Criticality Technology Safety Project, Monterey,
California, April 27, 1993

Conference Session:
Abstract/Keyterms: HEU-MET-FAST-004
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Author: Furcola, N. C.

Title: Standard Test Method for Atom Percent Fission in Uranium and Plutonium Fuel (Neodymium-148
Method)

Date: 1/1/1996

Report: 1996 Annual Books of ASTM Standards, 12.02, E321-96 (1996)
Conference/Journal:

Conference Session:

Abstract/Keyterms: Measurement of 148Nd by mass spectroscopy in irradiated U fuel with initial Pu
content of 0 to 50 percent is described as a method for determination of burnup. A blended spike of 150Nd,
233U, and 242Pu is added to the sample, and then the Nd, U, and Pu fractions are separated from each other
by ion exchange. The decontaminated Nd is mounted on a re filament for mass analysis. The atom percent
fission is directly proportional to the 148Nd-to-fuel ratio in the irradiated fuel.
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Author: Dufour, Ph. / Anzieu, P. / Lecarpentier, D. / Serpantie, JP.
Title: R and D Trends for The Future Sodium Fast Reactors in France
Date: 6/8/2006

Report: 2006 International congress on advances in nuclear power plants - ICAPP'06, Reno - Nevada
(United States), 4-8 Jun 2006

Conference/Journal: 2006 International congress on advances in nuclear power plants - ICAPP'06, Reno
- Nevada (United States), 4-8 Jun 2006

Conference Session:

Abstract/Keyterms: The sodium fast reactors are the natural Generation IV candidate, thanks to their
strong potential for incineration and/or breeding that allow drastic fissile materials economy and fission
waste products recycling or transmutation. The question is now to make evolve the existing or past projects
of reactors to systems fully compatible with Generation IV objectives, in particular with regard to the
economy, durability and safety. This work must be achieved in an international frame which requires a
sharing of the objectives and will allow, in the long term, the sharing of the activities. However, in order to
ensure the overall coherence of the various development programs defined within the Gen-IV framework,
it is necessary to define a new SFR development plan based on the experience gained in France (PHENIX,
SuperPHENIX) and Europe, in the EFR project. The commonly agreed SFR system issues to be improved
or further investigated are its capital cost, safety issues (sodium risks, core criticality accidents), and in-
service inspection and maintenance technology.

C-15



Author: Schmidt, Paul / Schmidt, Konrad / Geiser, Heinz / Schmidt, Paul

Title: Requirements of Cask-Storage and Cask-Transport Licensing According to IAEA 1996 Rules for
On-Site Storage of Spent Fuel in Germany - From the Utility's Point of View

Date: 10/3/2007
Report: 2007 LWR Fuel Performance Meeting / TopFuel 2007

Conference/Journal: 2007 LWR Fuel Performance Meeting / TopFuel 2007, San Francisco, CA (United
States), 30 Sep - 3 Oct 2007

Conference Session:

Abstract/Keyterms: As agreed between the German government and the utilities in 2001, all spent fuel
assemblies (FAs) are now stored inside spent-fuel casks in on-site storage buildings. With the cask being
the only route of FA disposal, cask licensing has become vital not only for cask vendors, but also for the
utilities. Recently, the German authorities have taken the switch from the IAEA 1985 to the IAEA 1996
rules as the basis of the cask transport license as an opportunity to open new areas of discussion. One
example is the behavior of the fuel assemblies inside the cask during and after the most harmful design
accidents. Radiation-induced embrittlement of high-burn-up fuel rods (55-65 GWd/tHM FA-avg.) may
cause failure of fuel rods after the 9 m drop. If one conservatively assumes the leak-tight cask to be flooded
with water and if one conservatively considers at the same time the fuel released from the high-burn-up
rods to be fresh fuel, one can construct a situation with questionable criticality safety. Because of these and
similar considerations, the cask licensing procedure in Germany has become difficult and slow. As a result,
the German utilities can not reach the FA burn-up levels granted in their operating licenses, as there is no
cask type licensed that would suffice. Cask vendors, fuel vendors and utilities must work together to solve
this problem.
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Author: Soederholtz, Staffan / Ramenblad, Eric / Schroeder, Bjoern
Title: Approach to Analyze Potentially Limiting Hot Low Power BWR Control Rod Drop Accident
Date: 10/3/2007

Report: 2007 LWR Fuel Performance Meeting / TopFuel 2007, San Francisco, CA (United States), 30
Sep - 3 Oct 2007

Conference/Journal: 2007 LWR Fuel Performance Meeting / TopFuel 2007, San Francisco, CA (United
States), 30 Sep - 3 Oct 2007

Conference Session:

Abstract/Keyterms: The methodology for RIA evaluations for the BWR units Forsmark 1 and Forsmark
2 was developed to guarantee that no prompt criticality can occur. However, the current methodology does
not take void effects into account, and is thus only applicable for cold or hot zero power but not for non-
zero power. During calculations for a planned power up-rate the hot low power scenario became the limiting
one. The reason is that when evaluating the control rod worth, based on steady state calculations with the
rod fully inserted and fully withdrawn, steady state T/H conditions are assumed and local voiding after
withdrawal counteracts some of the reactivity inserted. The true dynamic control rod worth will therefore
be under predicted. Dynamic 3D analyses with the code POLCA-T show that prompt criticality may occur
for static control rod worths as low as 400 pcm. In order to avoid impractical and time-consuming dynamic
cycle specific evaluations, a method of predicting the maximum enthalpy based on static calculations at hot
low power has been developed. This based on local control rod worth expressed in pcm/% of control rod
withdrawal and calculated with a constant void distribution (no T/H feedback after withdrawal) between
each step of withdrawal. The calculations are performed at 2 % of nominal power; at higher power levels
the void quenches the transient much faster and the resulting fuel enthalpies do not challenge any limit.
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Author: Adcock, F. E.

Title: RFD Container Model 55/30
Date: 9/1/1968

Report: 2012-68PE
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Sanders, C. E.

Title: Fuel Handling Facility Criticality Safety Calculations
Date: 6/30/2005

Report: 210-00C-FH00-00400-000-00A
Conference/Journal:

Conference Session:

Abstract/Keyterms: The purpose of this design calculation is to perform a criticality evaluation of the Fuel
Handling Facility (FHF) and the operations and processes performed therein. The current intent of the FHF
is to receive transportation casks whose contents will be unloaded and transferred to waste packages (WP)
or MGR Specific Casks (MSC) in the fuel transfer bays. Further, the WPs will also be prepared in the FHF
for transfer to the sub-surface facility (for disposal). The MSCs will be transferred to the Aging Facility for
storage. The criticality evaluation of the FHF features the following: (1) Consider the types of waste to be
received in the FHF as specified below: (1) Uncanistered commercial spent nuclear fuel (CSNF); (2)
Canistered CSNF (with the exception of horizontal dual-purpose canister (DPC) and/or multi-purpose
canisters (MPCs)); (3) Navy canistered SNF (long and short); (4) Department of Energy (DOE) canistered
high-level waste (HLW); and (5) DOE canistered SNF (with the exception of MCOs). (Il) Evaluate the
criticality analyses previously performed for the existing Nuclear Regulatory Commission (NRC)-certified
transportation casks (under 10 CFR 71) to be received in the FHF to ensure that these analyses address all
FHF conditions including normal operations, and Category 1 and 2 event sequences. (I11) Evaluate FHF
criticality conditions resulting from various Category 1 and 2 event sequences. Note that there are currently
no Category 1 and 2 event sequences identified for FHF. Consequently, potential hazards from a criticality
point of view will be considered as identified in the “Internal Hazards Analysis for License Application”
document (BSC 2004c, Section 6.6.4). (IV) Assess effects of potential moderator intrusion into the fuel
transfer bay for defense in depth. The SNF/HLW waste transfer activity (i.e., assembly and canister transfer)
that is being carried out in the FHF has been classified as safety category in the “Q-list” (BSC 2003, p. A-
6). Therefore, this design calculation is subject to the requirements of the “Quality Assurance Requirements
and Description” (DOE 2004), even though the FHF itself has not yet been classified in the Q-list.
Performance of the work scope as described and development of the associated technical product conform
to the procedure AP-3.124,”Design Calculations and Analyses.”
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Author: Santamarina, A.
Title: Some Problems Related to the Small Zone Experiment Analysis
Date: 9/1/1980

Report: 23rd NEACRP Meeting, at Argonne National Laboratory West, Idaho (USA) 22-26 September
1980

Conference/Journal: 23rd NEACRP meeting, at Argonne National Laboratory West, Idaho (USA) 22-26
September 1980

Conference Session:
Abstract/Keyterms: LEU-COMP-THERM-041
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Author: Lavarenne, C. /et al.

Title: Taking Burn-up Credit into Account in Criticality Studies: The Situation as it is Now and the Prospect
for the Future

Date: 10/1/1999

Report: 27th Water Reactor Safety Meeting, October 25-27, 1999, 447-458
Conference/Journal: 27th Water Reactor Safety Meeting, October 25-27, 1999
Conference Session:

Abstract/Keyterms:
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Author: Weber, W.

Title: Minutes of the 2nd Meeting of the Expert Group Minimum Critical Values (EGMCV)
Date: 9/1/2000

Report: 2nd Meeting of the Expert Group Minimum Critical Values (EGMCV)
Conference/Journal: 2nd Meeting of the Expert Group Minimum Critical Values (EGMCV)
Conference Session:

Abstract/Keyterms:
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Author: n. a.

Title: Regulations, Packaging and Transportation, Radioactive Materials, Department of Transportation
Date: 1/1/1991

Report: 49 CFR 173.4

Conference/Journal:

Conference Session:

Abstract/Keyterms: Scope. (a) This subpart sets forth requirements (2) Radioactive materials contained
in a medical device, such for the transportation of radioactive materials by carriers and shippers subject to
this subchapter. The requirements prescribed in as a heart pacemaker, which is implanted in a human being
or live animal. this subpart are in addition to, but not in lieu of, other requirements set forth in this
subchapter and in 10 CFR Part 71 for the packaging (3) Radiopharmaceuticals that have been injected into,
or ingested by, and are still in human beings or live animals, and transportation of radioactive materials. (b)
This subpart does not apply to: Sec. 173.403 Definitions. In this subpart: (1) Radioactive materials
produced, used, transported, or stored (a) “A,” means the maximum activity of special form radioactive
within an establishment other than during the course of transportation.
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Author: Grogan, Brandon R. / Mihalczo, John T.
Title: Identification of Lithium Isotopes Using Time-Tagged Neutron Scattering
Date: 7/19/2012

Report: 53rd Annual Meeting of the Institute of Nuclear Materials Management (INMM), Orlando, FL,
USA, 20120715, 20120719

Conference/Journal: INMM Annual Meeting, Orlando, FL, USA
Conference Session:

Abstract/Keyterms:
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Author: Hurwitz, H. Jr.

Title: Reactor Startup with Statistical Fluctuations
Date: 4/1/1960

Report: 60RL-(2405E)

Conference/Journal:

Conference Session:

Abstract/Keyterms: In the early stage of the start-up of a reactor with a small source, statistical fluctuations
may be important. The influence of these fluctuations will persist in the subsequent stage of the start-up
when the power level is high in the sense that the early fluctuations provide a statistical distribution of initial
conditions to be applied in the treatment of the high-level stage. In almost all cases of practical interest, the
statistical stage will have terminated before the reactivity greatly exceeds delayed critical. Hence, it is
possible to carry out the statistical analysis on the basis of the approximation that the prompt generation
time is zero. From this viewpoint the elementary statistical event is the chain of prompt fissions caused
when a single source neutron or delayed neutron is introduced into the assembly. The distribution function
of delayed neutron progenitors from a single prompt neutron chain depends on the prompt reactivity at the
time that the chain occurs. The calculation of this distribution function in terms of the distribution function
for the emission of prompt neutrons is described. The method is based on the evaluation of the generating
function by a Laplace transform procedure. The statistical distribution of progenitor population as a function
of time during the start-up may be calculated in terms of the single prompt chain distribution function by
generating function techniques, taking into account the dependence of reactivity on time. A formula is
developed for the probability as a function of time that the delayed neutron progenitor population will be
smaller than a specified number. A method for solving the generating function equation which is suitable
for calculating this probability is suggested. This method leads to equations similar to but more powerful
than the equations for the expectation value and second moment of the progenitor population.
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Author: Markova, L.
Title: Specification of the CB4 Burnup Credit Benchmark
Date: 4/25/2001

Report: 6th Meeting of AER Working Group E on Physical Problems on Spent Fuel, Radwaste and
Decommissioning of Nuclear Power Plants, Trnava, Slovak Republic, April 24 - 25, 2001

Conference/Journal: 6th meeting of AER working group E on physical problems on spent fuel, radwaste
and decommissioning of nuclear power plants, Trnava, Slovak Republic, April 24 - 25, 2001

Conference Session:

Abstract/Keyterms:
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Author: McCutcheon, J. M. / Andrews, D. G. / Dastur, A. R.

Title: Use of Exponential Assemblies for the Measurement of Absorber Rod Reactivities
Date: 12:00:00 AM

Report: 77-CNA-600

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Markova, L.
Title: Calculation Burnup Credit Benchmark No.2 (CB2)
Date: 9/1/1997

Report: 7th AER SYMPOSIUM on VVER Reactor Physics and Reactor Safety Hornitz near Zittau,
Germany, Sept. 23-26,1997

Conference/Journal: 7th AER SYMPOSIUM on VVER Reactor Physics and Reactor Safety Hornitz
near Zittau, Germany, Sept. 23-26,1997

Conference Session:

Abstract/Keyterms:

C-28



Author: Markova, L.

Title: CB2 Result Evaluation (VVER-440 Burnup Credit Benchmark)

Date: 10/1/1999

Report: 7th AER Symposium on VVER Reactor Physics and Reactor, Slovakia, October 4-8, 1999

Conference/Journal: 7th AER Symposium on VVER Reactor Physics and Reactor, Slovakia, October 4-
8, 1999

Conference Session:

Abstract/Keyterms:
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Author: Kravchenko Yu. N. / Polyakov, Yu. N. / Aleshin, S. S.

Title: Benchmark Calculation of Fuel Burnup and Isotope Composition of VVVER-440 Spent Fuel
Date: 9/1/1998

Report: 8th AER Symposium on VVER Reactor Physics and Reactor

Conference/Journal: 8th AER Symposium on VVER Reactor Physics and Reactor Safety, Bystrice nad
Pernstejnem, Czech Republic, September 21- 25, 1998

Conference Session:

Abstract/Keyterms:
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Author: Verrey, B.

Title: SILENE Facility: A Tool for International Intercomparisons of Criticality Accident Dosimetry
Date: 3/10/2003

Report: 9th Symposium on Neutron Dosimetry, Delft, Netherlands, 28/09 - 03/10/2003
Conference/Journal: 9th Symposium on Neutrons Dosimetry, Delft, Netherlands, 28/09 - 03/10/2003
Conference Session:

Abstract/Keyterms:
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Author: n. a.

Title: Modernization of the VVR-S Type Reactors
Date: 11/1/1963

Report: A. A. At. Energ. (USSR), 15, 439-441
Conference/Journal: A. A. At. Energ. (USSR)
Conference Session:

Abstract/Keyterms: Reactor Technology / Aluminum / Burnup / Canning / Criticality / Efficiency / Fuel
Elements / Heat Exchangers / Heat Transfer / Irradiation / Mechanics / Neutron Flux / Operation / Power /
Reactivity / Reactor Core / Research Reactors / Safety / Surfaces / Temperature / Testing / Thermal
Neutrons / Traps / Water Coolant / Water Moderator
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Author: Kuvshinov, M. 1. / Stsiborskii, B. D.

Title: Experimental Study of Interaction in Array of Fissile Spheres
Date: 4/1/1967

Report: A. A. At. Energ. (USSR), 22, 312-313
Conference/Journal: A. A. At. Energ. (USSR)

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Neutron Interactions with Matter; Angular Distribution;
Criticality; Fissionable Materials; Mass; Multiplication Factors; Neutron Sources; Neutrons; Reflectors;
Spheres; Uranium Alloys; Uranium 235
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Author: Bat, G. A./ Gulimov, V. N. / Zarubin, Yu. V. / Obukhov, V. K. / Ushakov, Yu. V.

Title: Temperature Effect in the 20 to 250 deg C Range for Certain, Strictly Regular, Heterogeneous, U-
H20 Critical Assemblies

Date: 1/1/1971

Report: A. A. At. Energ. (USSR), 30, 354-358
Conference/Journal: At. Energ. (USSR)
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics;
Configuration; Critical Assemblies; Criticality; Temperature; Water Moderator
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Author: Hemmings, P. J. / Longworth, T. C.

Title: Operating Instructions for the Monte Carlo Neutronics Program GEM1 and the Associated Programs
CHECK and POND

Date: 11/1/1964

Report: A.H.S.B.(S)M.126
Conference/Journal:
Conference Session:

Abstract/Keyterms: Document copy is poor but legible; numerous handwritten markings are present
throughout.
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Author: Cole, R.

Title: A Photographic Study of Pool Boiling in the Region of the Critical Heat Flux
Date: 12/1/1960

Report: A.l.Ch.E. Journal, Vol: 6

Conference/Journal: A.l.Ch.E. Journal

Conference Session:

Abstract/Keyterms: A photographic study was made to investigate the boiling phenomena in the
neighborhood of the critical heat flux. The system consisted of an electrically heated zirconium ... and
suspended in a pool of water at its saturation temperature. Measurements of bubble diameters, bubble
positions relative to the heating surface, local bubble frequencies, and contact angles at known time
intervals were obtained from the film. Results indicate that at high heat fluxes the primary forces acting on
a bubble leaving the surface are the buoyancy and drag forces. A dimensionless relationship is developed
relating bubble velocity, bubble diameter, and contact angle at breakoff. Drag coefficients for freely rising
vapor bubbles in saturated liquid are found to be representable by the usual drag coefficient-Reynolds
number curves for solid bubble diameter at breakoff is extended to high heat flux values, and a relation
proposed by Deissler at the critical heat flux is round to yield reasonable agreement with the experimental
data.
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Author: Davis, J. W.

Title: Westinghouse 17x17 MOX PWR Assembly - Waste Package Criticality Analysis (SCPB: N/A)
Date: 7/15/1996

Report: A00000000-01717-0200-00031 REV 00

Conference/Journal:

Conference Session:

Abstract/Keyterms: This analysis prepared by the Mined Geologic Disposal System (MGDS) Waste
Package Development Department (WPDD) to compare the criticality potential of Westinghouse 17 x 17
mixed oxide (MOX) PWR fuel with the Design Basis spent nuclear fuel (SNF) analyzed previously (Ref.
5.1,5.2). The basis of comparison will be the conceptual design Multi-Purpose Canister (MPC) PWR waste
package concepts. The objectives of this evaluation are to show that the criticality potential of the MOX
fuel is equal to or lower than the DBF or, if necessary, indicate what additional measures are required to
make it so.
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Author: Springer, T. H. / Tuttle, R. J. / Mountford, L. A.

Title: Quarterly Technical Progress Report LMFBR Physics Programs July-September 1969
Date: 11/15/1969

Report: A1-AEC-12884

Conference/Journal:

Conference Session:

Abstract/Keyterms: Project objectives: The objectives of this project are to (1) determine reactivity,
temperature, and Doppler coefficients of various materials in a variety of fast reactor spectra/ (2) investigate
effects due to different geometric arrangements of such materials, including the variation of the surface-to-
mass ratio/ (3) provide experimental results for the purpose of checking theoretical predictions/ and (4)
develop improved experimental and theoretical methods for treatment of problems in the field of fast reactor
physics.

C-38



Author: n. a.

Title: Fabrication of Zero Power Reactor Fuel Elements Containing 233U308 Powder
Date: 4/2/1948

Report: A-2489

Conference/Journal:

Conference Session:

Abstract/Keyterms: Early work with U-233, Available through CSIRC/Thomas CD Vol 3B
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Author: Beck, Clifford / Callihan, Dixon / Murray, Raymond L.

Title: Outline of Experiments Proposed for the Determination of the Critical Mass of Uranium in Aqueous
Solutions of UO2F2

Date: 1/20/1947
Report: A-3683
Conference/Journal:
Conference Session:

Abstract/Keyterms: Contains plans for solution preparation, experiment apparatus, and experiment
facility. Potentially useful for benchmarking of K-343 experiments.
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Author: Beck, C. K./ Callihan, A. D. / Murray, R. L.
Title: Critical Mass Studies, Part 1

Date: 2/11/1947

Report: A-3691

Conference/Journal:

Conference Session:

Abstract/Keyterms: IEU-COMP-THERM-001
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Author: Crever, F. E. / Dessauer, G. / Ellis, W. H. / German, L. L./ Germer, J. H. / et al.
Title: Feasibility Report for the Zero Power Pile at the Sacandaga Laboratory

Date: 5/16/1947

Report: A-4207

Conference/Journal:

Conference Session:

Abstract/Keyterms: Plans for a general-purpose split table experimental assembly to simulate a breeding
power reactor with HEU fuel, Be moderator, Na coolant, and DU reflector/breeding blanket. Intermediate-
energy spectrum.
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Author: Tonks, Lewi

Title: Analysis of Errors in Method for Computing Critical Masses of Intermediate Piles Which Arise from
a Spatially Discontinuous Source Distribution and Other Factors

Date: 1/1/1955

Report: A-4243; GE-LT-2
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Critical Assemblies; Criticality; Equations; Errors; Reactors; Volume
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Author: Brooks, Harvey

Title: Methods of Calculation Suitable for Dilute Fast and Fast Intermediate Piles. Part I. General Theory
for No Slowing Down in Reflector and One-Velocity Approximation

Date: 11/6/1946

Report: A-4257; GE-HB-7
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Fast Neutrons; Group Theory; Reactors; Reflectors; Slowdown
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Author: Erlich, R. / Hurwitz, Jr., H. / Stehn, J. R.

Title: A Multi-Group Method for Computing Critical Masses of Intermediate Piles
Date: 5/9/1947

Report: A-4315; GE RE-1

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Group Theory; Mathematics; Multiplication
Factors; Reactivity; Reactors
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Author: Murray, R. / Schmidt, G. W.

Title: Method of Determining Solid Angles. (Applicable to Critical Mass Studies)
Date: 11/25/1946

Report: A-7.390.16; AECD-4056

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Cylinders; Fissionable Materials; Mass; Mathematics; Plates;
Volume
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Author: Murray, Raymond

Title: Calculation of Critical Conditions for Uranyl Fluoride Solutions
Date: 3/5/1947

Report: A-7.390.25

Conference/Journal:

Conference Session:

Abstract/Keyterms: Use of early hand calculation methods to predict critical conditions. Done to assist
design of K-343 solution experiments.
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Author: Schmidt, George W. / Morfitt, John W.
Title: Critical Conditions in Pyrex Vessels
Date: 1/1/1947

Report: A-7.390.27

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Glass; Mass; Mathematics; Pyrex; Safety; Shielding; Solutions;
Vessels; Water
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Author: Duerden, P. / McCulloch, D. B. / Brittliff, E.

Title: Buckling and Integral Spectrum Measurements in Uranium-235/Beryllium-Oxide Subcritical
Assemblies

Date: 7/19/1966

Report: AAEC/E123
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Australian Atomic Energy Commission's feasibility study of a beryllium-oxide
moderated high temperature gas-cooled reactor system requires survey calculations using computer codes
capable of dealing in detailed manner with the neutron energy spectrum throughout the range from fission
to thermal energies. Codes of this type (GMAC, SKATE, and MULGA) have been developed for this
purpose at Lucas Heights. Experimental data on beryllium-moderated systems, against which these codes
and the adequacy of the nuclear data used herewith may be checked, have to date been restricted to
measurements of the materials buckling or reactivity in a number of uranium-235 fueled systems. The
present series of experiments was carried out to augment the existing data by providing integral spectrum
measurements to test the adequacy of the spectrum calculations, and to check the techniques of buckling
measurement as a preliminary to proposed future experiments incorporating resonance absorbers (uranium-
238, thorium-232).
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Author: Spinks, N.

Title: A Method for Calculating the Reactivity Worth of Partially Inserted Control Rods Using Two-
Dimensional Geometry

Date: 4/1/1965
Report: AAEC/E-134
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Configuration; Control Elements;
Diagrams; Distribution; Efficiency; Errors; Numericals; Reactivity; Reactor Core; Reactors; Rods; Tables;
Variations
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Author: McCulloch, D. B. / Duerden, P. / Brittliff, E

Title: Buckling and Integral Spectrum Measurements in Uranium-233/Beryllium Oxide Subcritical
Assemblies

Date: 11/1/1965

Report: AAEC/E145
Conference/Journal:
Conference Session:

Abstract/Keyterms: As a further step in the study of beryllium-oxide moderated reactor systems, buckling
and fission rate measurements have been made with uranium-233 / beryllium-oxide systems. Similar work
on uranium-235 / beryllium-oxide and uranium-233 / beryllium-oxide / fertile material has been previously
reported.
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Author: McCulloch, D. B. / Duerden, P. / Brittliff, E.

Title: Buckling and Integral Spectrum Measurements in Uranium-235 Fueled Subcritical Assemblies
Moderated by Beryllium Oxide/Fertile Material Mixtures

Date: 12/1/1965

Report: AAEC/E146
Conference/Journal:
Conference Session:

Abstract/Keyterms: A series of near-homogeneous subcritical experiments is being carried out using
uranium-235, uranium-233, and plutonium fuels diluted with pure beryllium-oxide, or with beryllium-oxide
/ natural uranium, or beryllium-oxide / thoria mixtures. Buckling and fission rate measurements have
already been reported for uranium-235 fuel and beryllia. This report describes similar measurements for
systems employing the same uranium-235 / aluminum alloy fuel strips and a 5 wt% mixture of natural
uranium oxide or thorium oxide in beryllium-oxide.
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Author: Pollard, J. P. / Robinson, G. S.

Title: Gymea: A Nuclide Depletion, Space Independent, Multigroup Neutron Diffusion, Data Preparation
Code

Date: 1/1/1966
Report: AAEC/E-147
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Burnup; Computers; Critical
Assemblies; Criticality; Cross Sections; Diffusion; Fuels; Gymea-Code; Homogeneous; Neutrons;
Numericals; Programming; Reactors

C-53



Author: Turner, W. J. / Piper, R. H.

Title: Calculation of the Effect of Fuel Particle Size on Reactor Dynamics
Date: 1/1/1966

Report: AAEC/E-167

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Fuels; Beryllium Moderator;
Criticality; Fuels; Reactivity; Reactors; Variations
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Author: Duerden, P.

Title: Buckling and Integral Spectrum Measurements in Plutonium-239/Beryllium Oxide Subcritical
Assemblies

Date: 6/1/1967

Report: AAEC/E177
Conference/Journal:
Conference Session:

Abstract/Keyterms: In a study of beryllium oxide moderated reactor systems, buckling and fission rate
measurements have been made with plutonium-239 / beryllium-oxide systems. Similar work on uranium-
235 / beryllium-oxide, uranium-235 / beryllium oxide / fertile material and uranium-233 / beryllium oxide
assemblies has already been reported.
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Author: Marks, A. P.

Title: Two-Region Critical Experiments on BeO--235U Reactors
Date: 1/1/1972

Report: AAEC/E-228

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Physics & Core Engineering-Physics; Beryllium Oxides; Criticality;
MOATA Reactor; Moderator-Fuel Ratio; Subcritical Assemblies; Uranium 235
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Author: Cripps, P. B.

Title: Calculations and Review of Criticality Data for Homogeneous, Water-Moderated, 5 Weight Per Cent
Enriched Uranium Dioxide System

Date: 4/1/1974

Report: AAEC/E308
Conference/Journal:
Conference Session:

Abstract/Keyterms:
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Author: Thompson, J. J.

Title: Two Group Theory for Exploratory H.T.G.C. Reactor Calculations
Date: 8/1/1958

Report: AAEC/E-31

Conference/Journal:

Conference Session:

Abstract/Keyterms: A method is described for the manipulation of the solutions of two- group diffusion
theory for a reflected sphere. Matrices are used to give a simple treatment useful for practical computation.
The critical equation is formulated in terms of a second-order determinant only, which yields a measure of
the amount of hypothetical absorber required between core and reflector for criticality, and therefore is a
basis for a comparative study of systems. Sufficient equations are presented to enable both flux and adjoint
flux distributions to be calculated. In addition, the basic results for the formulation of the critical equation
for cylinders with either radial or end reflectors are given.
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Author: Baillie, M. G. / Cairns, R. C.

Title: Development of a Ten Stage Mixer Settler for U235 Solutions. Part |
Date: 11/1/1958

Report: AAEC/E-40

Conference/Journal:

Conference Session:

Abstract/Keyterms: The development of a ten-stage mixer settler is presented. The unit is based on
extraction conditions expected for Dido reactor fuel elements. Qualitative experimental work is reported
for a single stage mixer settler. A brief review of the criticality problem for processing uranium235 enriched
fuel is given and actual dimensions are specified for the case of Dido reactor elements. Proposed work with
the ten-stage unit is given.
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Author: Clancy, B. E.

Title: ANAUSN- A One-Dimensional Multigroup Sn Transport Theory Module for the AUS Reactor
Neutronics System

Date: 5/1/1982
Report: AAEC/E-539
Conference/Journal:
Conference Session:

Abstract/Keyterms: ANAUSN is a general purpose, one-dimensional discrete ordinate transport theory
program which has access to AUS data pools. Fixed source, reactivity and a variety of criticality search
calculations can be performed. The program can be operated as a module in the AUS scheme or as a stand-
alone program.
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Author: Thompson, J. J.

Title: The Critical Size of a Bare Spherical Reactor with Anisotropic Diffusion
Date: 11/1/1960

Report: AAEC/E-55

Conference/Journal:

Conference Session:

Abstract/Keyterms: Using oblate spheroidal co-ordinates, the critical equation for a bare sphere with
unequal axial and radial diffusion coefficients is derived. A two- group model is used, with the degree of
anisotropy the same in both groups.
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Author: Thompson, J. J.

Title: A Two-Group Analysis of a Finite Fully Reflected Cylindrical Reactor
Date: 12/1/1960

Report: AAEC/E-57

Conference/Journal:

Conference Session:

Abstract/Keyterms: A method is developed for the calculation of the critical size or effective
multiplication constaut of a fully reflected cylindrical reactor with a uniform core aud uniform reflectors,
using two-group theory. Solutions of the basic differertial equations are superimposed, and boundrgy
conditions satisfied by the use of onthogonal functions. The method appears suitable for a small digital
computer.
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Author: Geue, J.

Title: Criticality Data for Uranium Isotopes 235U Uranyl Nitrate, Uranyl Nitrate/UF6 Mixtures and
Uranium Dioxide/Trichloroethylene. A Bibliography. Literature Search, 1948--1970

Date: 1/1/1971

Report: AAEC/LIB/Bib-265
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies; Bibliography; Criticality; Uranium
235; Uranium Dioxide; Uranium Hexafluoride; Uranyl Nitrates
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Author: Keane, A. / McKay, M. H.

Title: Resonance Absorption in Small Homogeneous Critical Assemblies
Date: 12/1/1961

Report: AAEC/TM-118

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Absorption; Critical Assemblies;
Differential Equations; Fission; Homogeneous Reactors; Leakage; Resonance; Resonance Escape
Probability; Slowdown; Temperature
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Author: Spinks, N.

Title: A Two-Group End Reflected Cylindrical Reactor Programme for the IBM 1620
Date: 3/1/1963

Report: AAEC/TM-184

Conference/Journal:

Conference Session:

Abstract/Keyterms: A program is given to calculate the critical size and the two-group flux distributions
in a cylindrical reactor with identical top and bottom reflectors. The core is not reflected on the sides. In
addition to the size and the flux distributions, the program output included the initial fuel investment
together with parameters which will enable evaluation of the fission heat release distribution. The output
of a parameter to enable the manual calculation of coolant outlet temperature from a gas cooled reactor is
also available. The program may be used for reflector savings studies, for heat distribution calculations, or
as a check program for more ambitious calculations.

C-65



Author: Keane, A.

Title: Anisotropy in the Migration Area in a Parallel Slab Subcritical Assembly
Date: 11/1/1965

Report: AAEC/TM-302

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Anisotropy; Differential Equations;
Diffusion; Errors; Exponential Piles; Layers; Neutrons; Numericals; Plates; Thickness
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Author: McGregor, B. / Richards, A. G. / Wood, R. G. J.

Title: An IBM 360 Version of the Neutron Diffusion Code CRAM
Date: 1/1/1968

Report: AAEC/TM-429

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Neutron Interactions with Matter; Computers; Cram-Code;
Criticality; Differential Equations; Diffusion; FORTRAN; IBM 360; Neutrons; Programming
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Author: Dalton, A. W. / McCulloch, D. B.

Title: Preliminary Survey of Requirements for Heavy Water Moderated Reactor Lattice Experiments in the
Proposed Critical Facility

Date: 1/1/1968

Report: AAEC/TM-433
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Control Systems; Analysis;
Configuration; Control; Control Elements; Critical Assemblies; Criticality; Fuels; Heavy Water Coolant;
Heavy Water Moderator; Measurement; Mockup; Natural Uranium Fuel; Neutron Flux; Reactivity; Reactor
Core; Reactors; Steam
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Author: Doherty, G.

Title: Theoretical Analysis of Some Heavy Water Natural Uranium Lattices
Date: 1/1/1968

Report: AAEC/TM-461

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Analysis;
Computers; Configuration; Critical Assemblies; Criticality; Digital Systems; Gymea-Code; Heavy Water
Moderator; IBM 360 / 50h; Natural Uranium Fuel; Programming; Reactivity; Reactor Core; WDSN-Code
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Author: Durance, G. / McCulloch, D. B.

Title: A Theoretical Study of the Use of the Reactor MOATA for Lattice Experiments on Heavy Water
Moderated Reactor Systems

Date: 1/1/1969

Report: AAEC/TM-499
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Test Facilities; Candu-Type
Reactor; Configuration; Criticality; Distribution; Heavy Water Cooled Reactors; Heavy Water Moderated
Reactors; MOATA,; Mockup; Neutron Flux; Reactivity; Reactor Core; Research Reactors; Water Cooled
Reactors
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Author: Pilgenrother, A./ Thomas, W.

Title: Safety Concepts for the New RBG UO2 Production Plant
Date: 2/1/1971

Report: AAEC-LIB/TRANS-416

Conference/Journal:

Conference Session:

Abstract/Keyterms: Uranium Oxides UO2 / Fabrication of, Safety Concepts of Plant for; Nuclear
Materials Management / Methods for Uranium Dioxide Fabrication
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Author: Elder, A. J.

Title: Present Status of Research Reactor Engineering in Argentina
Date: 5/1/1975

Report: AAEC-LIB/Trans-566

Conference/Journal:

Conference Session:

Abstract/Keyterms: An account is given of what has already been done to develop nuclear engineering in
Argentina through the construction of research reactors. The research reactors currently in operation or
under construction and the associated experimental facilities are described, reference being made to the
purposes for which they are used and the problems of operation, maintenance and experiment co-ordination
involved in trying to achieve optimum utilization. The critical assemblies RA-0 and RA-2, which were built
mainly for parameter studies in connection with the design of reactors RA-1 and RA-3 respectively, are
described and an account given of the principal measurements performed with these critical assemblies. A
description is given of the reactors RA-1 (150 kW) and RA-3 (8 MW), their experimental facilities and the
organizational aspects of their operation. Associated problems of nuclear fuel supply and the question of
fuel reprocessing in Argentina are discussed. Mention is made of the zero-power reactor RA-4, which is
being used for teaching, and of the preliminary plans for a high-flux thermal reactor. The 100-W thermally-
driven fast reactor RA-5 currently in the initial stages of construction is also described.
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Author: Bardsley, J. / Ridal, A.

Title: The Fabrication of 233U/Aluminium Fuel Plates for a Sub-Critical Assembly
Date: 4/1/1966

Report: AAEC-TM-315

Conference/Journal:

Conference Session:

Abstract/Keyterms: Metals, Ceramics, and Other Materials; Fabrication
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Author: Salvatores, M. / Spiro, M.

Title: The Hybrid Systems

Date: 12/1/1998

Report: Aalam Al-Zarra, 58, 7-18
Conference/Journal: Al-Zarra (The World of Atom)
Conference Session:

Abstract/Keyterms: Particle Accelerator / Nuclear Reactor / Nuclear Wastes
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Author: Casal, J. / Dodig-Crnkovic, G. / Risenmark, S.

Title: Criticality Safety in Systems with Low Moderator Concentrations
Date: 12:00:00 AM

Report: ABB Atom Report BR 91-029

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Dodig-Crnkovic, G. / Aguirre, C

Title: PHOENIX/KENO Verification: Underwater Close-Packed Storage of LWR Fuel
Date: 12:00:00 AM

Report: ABB Atom Report BR 91-323

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Larisch, E. / Shechtman, 1.

Title: On the Possibility of Nuclear Chain Reactions in Light Elements

Date: 10/1/1956

Report: Acad. rep. populare Romine, Inst. fiz. atomica si Inst. fiz. Studii cercetari fiz.: Vol: 7
Conference/Journal: Acad. rep. populare Romine, Inst. fiz. atomica si Inst. fiz. Studii cercetari fiz.
Conference Session:

Abstract/Keyterms: The possibility of a self-sustained nuclear chain reaction in a medium composed of
two light elements is considered. It is assumed that only one reaction takes place in the medium and the one
of the only two reaction products is a neutron. Charged particles, being in electromagnetic interaction with
the medium particles, decelerate continuously and transmit only very small portions of their energy. On the
other hand, neutrons, decelerating by short range collisions may transmit a great part of their energy to one
particle in a media composed of light nuclei. An expression of the medium particles' current along the
energy axis given. Then, a general equation is derived for the steady state of the system in the presence of
neutron external sources. The condition for the system to be tion should have a eigen-value equal to 1. The
general formula is applied to the particular case when the medium is composed of deuterium and tritium in
equal atomic concentrations. The calculation is based upon some simplifying assumptions. Supposing the
existence of a discrete spectrum, the highest eigen-value is found to be 1.25 x 10/sup -3/. In addition, curves
are given for the neutron production density when external sources emitting neutrons at 2, 14, and 40 Mev
are present. The conclusion is that such a system, maintaining a steady state without external sources, is
impossible. A suggestion is proposed as to the direction where the solution to this problem might lie.
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Author: Rosescu, Th. / Sabau, M.

Title: Expansion of Experimental Scope of VVR-S Reactor

Date: 1/1/1962

Report: Acad. Rep. Populare Romine, Studii Cercetari Fiz.; Vol: 13
Conference/Journal: Acad. Rep. Populare Romine, Studii Cercetari Fiz.
Conference Session:

Abstract/Keyterms: Theoretical and experimental data are given on the technical improvements designed
for the experimental pressurized water reactor. The feasibility of changing reactor critical dimensions by
varying reflector thicknesses and changing kinetic properties by varying neutron mean lives is discussed.
An increase of local fluxes and production of variable spectra are also discussed, as well as the means for
retaining a maximum sensitivity in measuring various perturbations.
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Author: Stefan, H.

Title: Calculation of the Neutron Resonance Absorption in Nuclear Reactors
Date: 1/1/1965

Report: Acad. Repub. Pop. Rom. Stud. Cercet. Fiz.; Vol: 17
Conference/Journal: Acad. Repub. Pop. Rom. Stud. Cercet. Fiz.
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Absorption; Activation; Configuration;
Cross Sections; Errors; Fuels; Gamma Radiation; Measured Values; Multiplication Factors; Neutrons;
Numericals; Reactivity; Reactors; Resonance; Resonance Escape Probability; Thorium 232; Uranium 238
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Author: Stamm'ler, R. J. J. / Abbate, M. J.

Title: Methods of Steady-State Reactor Physics in Nuclear Design
Date: 1/1/1983

Report: Academic Press

Conference/Journal: Academic Press

Conference Session:

Abstract/Keyterms:
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Author: Gidaspow, D.

Title: Multiphase Flow and Fluidization: Continuum and Kinetic Theory Descriptions
Date: 1/1/1994

Report: Academic Press

Conference/Journal: Academic Press

Conference Session:

Abstract/Keyterms:
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Author: Lushbaugh, C. C./ Augenste, L. G./ Mason, R. / Zelle, M.
Title: Reflections on Some Recent Progress in Human Radiobiology
Date: 1/1/1969

Report: Academic Press Inc., 277-314

Conference/Journal: Advances in Radiation Biology, vol. 3
Conference Session:

Abstract/Keyterms: Man / Radiosensitivity of, Comparison with Large Animals; Man / Radiation Effects
on, Review of Recent Literature on; Radiation / Effects on Man, Review of Recent Literature on; Radiation
/ Dose Estimations for Critical Human Organs During Therapy; Accidents / Radiation, Estimations of
Lethal Dose to Man During; Cells / Radioinduced Injuries of Human, Repair Mechanisms for; Radiotherapy
/ Dose to Man During, Review of Estimations of
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Author: Nicholls, C. M.

Title: Criticality

Date: 1/1/1961

Report: Academic Press, 349-455
Conference/Journal: Academic Press
Conference Session:

Abstract/Keyterms:
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Author: Greenspan, E. / J. Lewins / M. Becker, Eds.

Title: Development in Perturbation Theory, in Advances in Nuclear Science and Technology
Date: 1/1/1976

Report: Academic Press, New York, N.Y., Vol. 9, | - 268

Conference/Journal: Academic Press

Conference Session:

Abstract/Keyterms:
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Author: Schapira, J. P.

Title: Innovative Options for Transmuting Long Lived Nuclear Wastes

Date: 5/1/1997

Report: ACCHDG, 6, 19-24

Conference/Journal: French Chemical Society conference day, Paris (France), 15 May 1997
Conference Session:

Abstract/Keyterms: Spent Fuels / Commercial Reactors / Highly Radioactive / Fission Products /
Actinides / Reprocessing / Direct Disposal / Geological Disposal / Transmutation / Thorium / Sub-Critical
Reactors / Accelerator Driven Systems
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Author: n. a.

Title: Recovery of ICPP from Criticality Event of October 17, 1978 - Part Il (Support and Safety
Justification of the Specific Approach to Emptying H-100)

Date: 1/1/1979
Report: ACI-366
Conference/Journal:
Conference Session:

Abstract/Keyterms: At about 8:40 p.m. On October 17, 1978 a criticality involving about 3~10'~ fissions
occurred in a solvent extraction column at the Idaho Chemical Processing Plant (ICPP). The plant was
being operated for the recovery of highly enriched uranium from in-plant created salvage solutions; the
criticality was proven to have occurred in the first-cycle scrub column (1B). Immediately after the event,
the plant was shut down and personnel evacuated until very short-lived activity had decayed. On the
morning of October 18, extensive technical efforts were started to secure the vessel in which the criticality
was thought to have occurred and to assure that other portions of the plant were suitable for recovery
actions. As a basis for the recovery operation, diagnostic, planning, experimental, modeling, and other
technical activities were undertaken to serve as a basis for the recovery procedures to be used and to justify
their safety. Another document, Part | - Basic Technical Data, contains information about the uranium
inventory, history of the plant status, the criticality event, support for corrective actions, and the plan of
action. This document contains information about the plan of action, the options considered, support
activities for the option selected, action, and safety justifications for that plan of In addition, the appendix
contains information about emergency contingency plans
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report for July 1, 1959- September 30, 1959
Date: 10/31/1960

Report: ACNP-5924

Conference/Journal:

Conference Session:

Abstract/Keyterms: At Fuel Element Research and Development dynamic and static corrosion tests on
8001 Al were completed. Annealmmmg of 1100 cladding on 5083 and M400 cladding on X2219 were
tested at 500 deg C, and investigation continued on producing X8101 Al alloy cladding in tube plates by
extrusion. Boiler fuel element capsule irradiation tests and subassembly tests are described Heat transfer
loop studies and fuel fabrication for the critical facility are reported. Boiler fuel element mechanical design
and testing progress is described, and the superheater fuel element temperature evaluating routine is
discussed. Low- enrichment superheater fuel element development included design studies and stainless
steel powder and UO2 powder fabrication studies Reactor Mechanical Studies. Research is reported on
vessel and structure design, fabrication, and testing, recirculation system design, steam separator tests, and
control rod studies. Nuclear Analysis. Reactor physics studies are reported on nuclear constants, baffle plate
analysis, comparison of core representations, delayed neutron fraction, and shielding analysis of the reactor
building. Reactor and system dynamics and critical experiments were also studied. Chemistry. Progress is
reported on recombiner. radioactive gas removal and storage, ion exchanger and radiochemical processing.
(For preceding period see ACNP-5915.)
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Author: n. a.

Title: Pathfinder Atomic Power Plant Technical Progress Report for October 1959- December 1959
Date: 3/15/1960

Report: ACNP-6001

Conference/Journal:

Conference Session:

Abstract/Keyterms: Technical progress on the research and development program being performed in
connection with the design of the Sioux Falls Power Reactor is reported. Areas covered in detail include
fuel element research and development, reactor mechanical studies, nuclear analysis, chemistry,
instrumentation and control, plant safety analysis, feasibility studies, and steam plant and reactor auxiliary
systems design. (For preceding period see ACNP-5924.)
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Author: n. a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, January 1960-March 1960
Date: 6/15/1960

Report: ACNP-6006

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology / Chemicals / Control Systems / Criticality / Fuel Elements /
Instruments / Pathfinder / Planning / Power Plants / Production / Reactor Core / Reactors / Safety / Steam
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, October 1960- December 1960
Date: 4/15/1961

Report: ACNP-6102

Conference/Journal:

Conference Session:

Abstract/Keyterms: Technical progress on the research and development program being performed in
connection with the design of the Pathfinder Atomic Power Plant is reported. Studies on fuel material
cladding, bonding, and irradiation testing, heat transfer and fluid flow, fuel element manufacturing research
and development, nuclear handling tools, low enrichment superheater fuel element, vessel and structures,
recirculation system, control rods, guide tube, control rod drives, reactor physics, reactor and system
dynamics, critical experiments, and initial stability and performance tests are discussed.
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, January 1961-March 1961
Date: 7/15/1961

Report: ACNP-6117

Conference/Journal:

Conference Session:

Abstract/Keyterms: Technical progress is reported of research and development in connection with the
design of the Sioux Falls Power Reactor. Areas covered include fuel- material cladding, bonding, and
irradiation testing; heat-transfer and fluid flow studies; fuel-element manufacturing research and
development; construction of nuclear handling tools; design of a low-enrichment superheater fuel element;
vessel, structure, recirculation system, and control rod studies; analyses of reactor and systems dynamics,
and critical experiments; and initial stability and performance tests.
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, April 1961-June 1961
Date: 10/14/1961

Report: ACNP-6119

Conference/Journal:

Conference Session:

Abstract/Keyterms: Preconstruction research and development of the Pathfinder reactor are reported for
fuel element development, reactor mechanical studies, and nuclear analysis.
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, January 1962-March 1962
Date: 6/30/1962

Report: ACNP-62012

Conference/Journal:

Conference Session:

Abstract/Keyterms: Progress is reported on the research and development program being performed in
connection with the design of the Pathfinder Atomic Power Plant. The topics covered include: fuel material
cladding, bonding, and irradiation testing; heat transfer and fluid flow; fuel element manufacturing research
and development; low-enrichment superheater fuel element design; mechanical studies of control rods,
guide tubes, and control rod drives; reactor physics; and reactor and system dynamics.
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Author: n.a.

Title: Air Force Nuclear Engineering Test Facility Safeguards Report. Volume 1. Text
Date: 8/1/1963

Report: ACNP-62599(Vol.1)

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Research and Test Reactors; Accidents; AFNETF; Buildings;
Circuits; Control Systems; Coolant Loops; Criticality; Environment; Fuel Elements; Geology; Hydrology;
Instruments; Meteorology; Monitoring; Operation; Planning; Pressure Vessels; Radiations; Reactor Core;
Research Reactors; Safety; Shielding; Testing; Waste Disposal
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Author: Raby, T. M. / Walthousen, L. D./ Moote, F. G. / Miles, J. L.

Title: Startup and Midlife Mockup Experiments for SM-1, SM-1a, and PM-2a with Type 3 Elements
Date: 1/10/1963

Report: ACNP-62843

Conference/Journal:

Conference Session:

Abstract/Keyterms: The use of Type 3 fuel elements in the SM-1, SM-1A, and PM-2A reactors was
evaluated by a series of critical mockup experiments. The burnable poison loading to meet required excess
reactivity and shutdown margin was determined at core startup conditions. Measurements included control
rod bank critical positions, bank calibrations, excess reactivity, shutdown margin for critical bank, stuck
rod configurations, flux suppressor worth, temperature defect, and temperature coefficient at operating
temperature and pressure. Midlife mockup experiments, made to compensate for fuel burnup, B burnup and
fission product poison buildup, were performed to check the excess reactivity and shutdown margin at
approximately the most reactive conditions during core lifetime. All cores meet the design requirements for
adequate shutdown margin with one control rod fully withdrawn (stuck rod criterion) at any time during
core life, and for excess reactivity of at least 3; % DELTA K at beginning of core life.
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Author: Walthousen, L. D. / Raby, T. M./ Moote, F. G.
Title: SM-1A Core Il Zero Power Experiment

Date: 1/21/1963

Report: ACNP-62847

Conference/Journal:

Conference Session:

Abstract/Keyterms: Zero power experiments performed on SM-1A Core Il included an element-by-
element reactivity check of fuel elements and control rod absorber sections and an estimate of burnable
poison (B10) loading in the stationary fuel elements. SM-1A Core Il control rod fuel elements have 4.8 ¢
less U235 per element than in SM-1A Core | and Core 11 has approximately 6 g more burnable poison (B10)
than Core I. A core assembly test performed by the inverse multiplication approach to criticality led to the
development of a safe and rapid on-site loading procedure. Critical rod bank positions as a function of fuel
loading were determined along with a control rod bank calibration. Critical rod configurations for the fully
loaded core demonstrated that two control rods could be fully withdrawn and a third partially withdrawn
before the reactor would produce a self-sustaining reaction. Burnup calculations performed for the SM-1A
Core Il indicate that the best estimate of core life is 13.8 Mw-years.
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Author: n.a.

Title: Pathfinder Atomic Power Plant. Technical Progress Report, July-September 1963
Date: 12/30/1963

Report: ACNP-63034

Conference/Journal:

Conference Session:

Abstract/Keyterms: Progress in the development of the Sioux Falls Power Reactor is reported.
Information is presented on: design of underwater control-rod cutting facility; xenon transient studies;
dynamic performance; pre-critical testing; rod drop calculations; and design of instrumented superheater
fuel element assemblies.
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Author: n.a.

Title: Report on Operation of the EIk River Reactor. Topical Report No. 1. Initial Startup and Testing at
Atmospheric Pressure for the Period from November 1, 1962 to January 20, 1963

Date: 6/24/1963

Report: ACNP-63518(Rev.1)
Conference/Journal:
Conference Session:

Abstract/Keyterms: The following items are described: approach to initial criticality, methods and results
of tests and measurements, equipment performance, radiation safeguards and radioactive waste disposal,
water chemistry, and operating procedures and safety practices. Initial criticality was achieved on Nov. 19,
1962, with 41 elements in the core. The following characteristics were measured: temperature coefficient
of reactivity, reactivity shutdown margin, control-rod worth, effective multiplication factor, flux
distribution, and optimum fuel loading.
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Author: Raby, T. M.

Title: Reactivity Evaluation of SM-1 Core 111 Qualification Fuel Plates
Date: 6/24/1964

Report: ACNP-63562

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: n.a.

Title: Pathfinder Atomic Power Plant. Technical Progress Report, October- December 1963
Date: 2/25/1964

Report: ACNP-64005

Conference/Journal:

Conference Session:

Abstract/Keyterms: Progress is reported on the development of the Sioux Falls Power Reactor.
Information is included on: samarium transient behavior, pre- and post-critical testing, physics tests, boiler
fuel element criticality requirements, and core design.
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Author: n.a.

Title: Pathfinder Atomic Power Plant. Technical Progress Report, January-March 1964
Date: 6/15/1964

Report: ACNP-64024

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Boiling; Condensers; Criticality; Fuel Elements; Instruments;
Measured Values; Pathfinder; Planning; Power Plants; Reactor Core; Reactors; Superheating; Testing;
Water Coolant; Water Moderator
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Author: Moote, F. G. / Walthousen, L. D. / Miles, J. L. / Raby, T. M./ Clancy, E. F.
Title: Zero Power Experiments for SM-1 Core Il

Date: 1/1/1964

Report: ACNP-64517(Rev.1)

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactivity comparisons with standards were made for each element, and
measurements were made of critical size, shutdown and excess reactivity margins, and stuck rod conditions.
Detailed reactivity calibrations were made for each of the three different control rod radial positions and
for the total reactivity of the 5- and 7-rod banks. The temperature coefficient was measured in the 70 to 140
deg F range, and flux and power distributions were extensively mapped over one-half of the core using
235U fission foils. The core and experiments are described, and the results are presented, together with
associated analytical results.
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Author: Larson, C. / Lacy, P. S. / Nirschl, R.

Title: Pathfinder Atomic Power Plant. Pathfinder Boiler Core: Slab Experiment Test 301
Date: 9/1/1964

Report: ACNP-64601

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Boiling; Configuration;
Control Elements; Crbr; Criticality; Enrichment; Fuel Elements; Mockup; Multiplication Factors; Planning;
Power Plants; Quantitative Analysis; Reactivity; Reactor Core; Reactor Fueling; Reactors; Rods; Testing;
Uranium 235
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, April 1964-June 1964
Date: 4/20/1965

Report: ACNP-65531

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Boilers; Boiling;
Configuration; Control Elements; Criticality; Diagrams; Efficiency; Enrichment; Fuel Elements; Group
Theory; Integrals; Mathematics; Mockup; Numericals; Pathfinder; Plates; Power Plants; Reactivity;
Reactor Core; Reactor Fueling; Reactors; Resonance; Superheating; Tables; Uranium 235; Water Coolant;
Water Moderator; Zirconium
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, July 1964- September 1964
Date: 6/1/1965

Report: ACNP-65557

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Borides; Control
Elements; Criticality; Diagrams; Fuel Elements; Pathfinder; Power Plants; Reactivity; Reactor Core;
Reactors; Rods; Stainless Steels; Tables; Variations; Water Coolant; Water Moderator
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Author: n.a.

Title: Pathfinder Atomic Power Plant Technical Progress Report, October 1964- December 1964
Date: 10/1/1965

Report: ACNP-65589

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Boiling; Boron; Control
Elements; Criticality; Neutron Flux; Pathfinder; Poisoning; Power; Reactivity; Reactor Core; Reactor
Fueling; Reactors; Rods; Shutdown; Stainless Steels; Standards; Superheating; Water
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Author: Lacy, P. S./ Kern, R. C./ Lewellen, J. W. / Smith, J. A.

Title: Pathfinder Atomic Power Plant. Boiler Core and Full Core Critical Experiments
Date: 1/1/1966

Report: ACNP-65599

Conference/Journal:

Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; CRBR; Criticality;
Determination; Loading; Measurement; Multiplication Factors; Neutrons; Reactivity; Reactor Core;
Reactors; Testing
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Author: Kendrick, E. D. Jr.

Title: EIk River Reactor Operations Analysis Program Spent Fuel Shipping Cask Criticality Analysis: Task
617

Date: 7/1/1966
Report: ACNP-66551
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors
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Author: Fisher, J. R. / Kendrick, E. D. / Kruzic, T. P. / Schafer, A. C. Jr.

Title: Elk River Reactor Operations Analysis Program. Annual Progress Report, July 1, 1965--June 30,
1966

Date: 10/31/1967
Report: ACNP-66557
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development-Operation & Economics; Analysis- Boron Carbides-
Control Elements- Distribution- Fuel Elements- Fuels- Loading- Measurement- Operation- Power-
Reactivity- Reactor Core- Reactors- Rods; Analysis- Coolant Loops- Corrosion- Heat Exchangers- High
Temperature- Materials Testing- Performance- Stresses- Water; Control- Control Elements- Cooling-
Operation- Performance- Rods; Err Analysis- Burnup- Criticality- Fuel Elements- Transport- Vessels
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Author: n.a.

Title: Initial Testing of the la Crosse Boiling Water Reactor
Date: 10/31/1968

Report: ACNP-67533

Conference/Journal:

Conference Session:

Abstract/Keyterms: Power Reactor Development; Antimony; Beryllium; Boric Acid; Boron Oxides;
Control Elements; Criticality; Design; Determination; Distribution; Eigenvalues; Environment; Foils; Fuel
Elements; Irradiation; Lacbwr; Loading; Mathematics; Measurement; Monitoring; Neutron Flux; Neutron
Sources; Neutrons; Numericals; Power Plants; Radiation Protection; Reactivity; Reactor Core; Reactors;
Shutdown; Standards; Startup; Testing; Uses; Variations
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Author: Delegard, C. H. / Gallagher, S. A.

Title: Effects of Hanford High-Level Waste Components on the Solubility and Sorption of Cobalt,
Strontium, Neptunium, Plutonium, and Americium

Date: 1/1/1984

Report: ACS Symposium Ser. Vol. 246, 95-112
Conference/Journal:

Conference Session:

Abstract/Keyterms: Experiments have been performed to identify Hanford high-level waste (HLW)
solution components that significantly affect the solubility of cobalt, strontium, neptunium, plutonium, and
americium. Further tests which quantified the effects of the significant components on strontium,
plutonium, and americium solubility were also performed. The compounds controlling radioelement
solubility were not identified. Twelve HLW solution components were studied. The components HEDTA
and EDTA increased cobalt, strontium, and americium solubility through complexation of the metal ions.
Americium solubility was also increased through apparent complexation by hydroxyacetate and citrate.
Sodium nitrite decreased neptunium solubility by reduction of Np(V1) to the less soluble Np(V) oxidation
state. Sodium carbonate and HEDTA increased neptunium solubility through complexation while,
unexpectedly, EDTA decreased the solubility of neptunium. The components NaNO3, NaOH, and NaAIO2
increased plutonium solubility through the formation of soluble complexes.
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Author: Clayton, E. D. / Bierman, S. R.

Title: Criticality Problems of Actinide Elements

Date: 9/1/1971

Report: ACT. LAN. REV., 1, 409-432
Conference/Journal: Actinides Reviews(Amsterdam)
Conference Session:

Abstract/Keyterms: Considerable data now exist for criticality control guidance on uranium-233,
uranium-235, and plutonium-239. Potential requirements for other actinide elements could now lead to
production in significant quantities when measured against the amounts that could result in criticality. Thus,
it is appropriate to consider the criticality aspects of other fissile and fissionable isotopes in view of current
and future production in addition to the three specific isotopes above.
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Author: Tarrasa, R. G.

Title: Derivation of the Kinetic Equations of a Nuclear Reactor Deduced from the Boltzmann Equation
Date: 1/1/1965

Report: Acta Cient. Venezol., 16, 219-224

Conference/Journal: Acta Cient. Venezol., 16: 219-24 (1965)

Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Absorption; Boltzmann
Equation; Criticality; Delayed Neutrons; Differential Equations; Equations; Fission; Leaks; Lifetime;
Losses; Mathematics; Neutron Flux; Neutrons; Production; Transport; Transport Theory
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Author: Engelmann, P.

Title: Experiment on Investigation of Neutron Physics of Steam-Cooled Fast Reactors at SNEAK
Date: 1/1/1969

Report: Acta Phys. Austr. 29: 54-85

Conference/Journal: Acta Phys. Austr.

Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Research & Test Reactors &
Critical Assemblies-Kinetics & Dynamics; Criticality; Fast Reactors; Reactivity; Reactor Kinetics;
SNEAK; Steam Coolant; Superheating
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Author: Ledinegg, E.

Title: Correlation Functions of N-Th Order with Poisson Primary Distribution of the Neutron Field
Date: 1/1/1968

Report: Acta Phys. Austr., 28: 121-38

Conference/Journal: Acta Phys. Austr.

Conference Session:

Abstract/Keyterms: Reactor Theory-Kinetics; Correlation Functions; Criticality; Differential Equations;
Neutrons; Poisson Distribution; Reactors; Statistics
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Author: Pal, L./ Szabo, F./ Gyimesi, Z. / Bata, L./ Turi, L.
Title: Investigation of the SR-1 Heterogeneous Subcritical Assembly
Date: 1/1/1960

Report: Acta Physica Academiae Scientiarum Hungaricae (Hungary) Supersedes Hung. Phys. Actama.
Surg.; Vol: 12

Conference/Journal: Acta Physica Academiae Scientiarum Hungaricae (Hungary) Supersedes Hung.
Phys. Actama. Surg.
Conference Session:

Abstract/Keyterms: The results of experiments carried out on the SR-1 heterogeneous subcritical
assembly consisting of cylindrical fuel elements (enriched in U235 to 10%) and distilled water are reported.
The critical mass and the effect of local distortions in the core on criticality are determined. The distributions
of thermal as well as resonance neutrons in the core, in the reflector, and between two adjacent fuel elements
are measured. The asymptotical distribution of the thermal neutrons in the reflector is studied.
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Author: Mueller, Hj. / Rabitsch, H. / Schuerrer, F.

Title: Criticality of Water Reflected Homogeneous Arrays and Heterogeneous Reactor Fuel Elements
Date: 1/1/1980

Report: Acta Physica Austriaca, 52, 3-4, 321-329

Conference/Journal: Acta Physica Austriaca (Austria)

Conference Session:

Abstract/Keyterms: The smallest critical masses for fuel elements of research reactors having a medium
and high enrichment are calculated. The results fit close on the known critical masses of power reactors
with low enrichment. The comparison of the critical masses of reactor fuel elements and homogenized
uranium dioxide water systems yields the influence of the homogeneity and of the cladding on the
criticality. A coefficient for heterogeneity is suggested which takes into consideration these influences.
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Author: Zeman, J.

Title: Training Annular Reactor SR-3P with Radial Control
Date: 6/1/1973

Report: Acta Polytech. (Prague), IV, no. 3, pp. 75-82

Conference/Journal: Scientific conference of the Czech Technical University, Prague, Czechoslovakia,
12 Jun 1973

Conference Session:

Abstract/Keyterms: Reactors-Reactor Control Systems; Reactors-Research, Test, Experimental, Zero-
Power & Training Reactors, & Subcritical Assemblies; Nuclear Reactor Technology-Control Systems; Sr-
3p Reactor- Reactor Control Systems; Annular Space; Control Elements; Critical Size; Criticality;
Multiplication Factors; Neutron Flux
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Author: Poinssot, C. / Toulhoat, P. / Gras, J. M. / Vitorge, P.

Title: Long Term Evolution of Spent Fuel in Long Term Storage and Geological Disposal. Status of the
French Research Program PRECCI

Date: 1/1/2001

Report: Actinides 2001, Japan
Conference/Journal: Actinides 2001, Japan
Conference Session:

Abstract/Keyterms:
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Author: Murray, R. L.
Title: Excess Fuel Addition
Date: 5/1/1957

Report: AD-143396
Conference/Journal:
Conference Session:

Abstract/Keyterms: Fuel was added to the Raleigh Reactor core in steps of 1.5 g U235 and rinsed with
water at each stage. Critical control rod position for each fuel addition is tabulated. In addition, semi-log
plots of counting rate as a function of time are presented, with the best straight line drawn through the data
for computation of period. The mass coefficient of reactivity is computed to be 3.07 to 5.69 x 10/sup -4/g.
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Author: Butt, James Douglas

Title: The Air Force Institute of Technology Subcritical Assembly (Thesis)
Date: 3/1/1958

Report: AD-157595

Conference/Journal:

Conference Session:

Abstract/Keyterms: The Air Force Institute of Technology heterogeneous subcritical assembly consists
of three concentric aluminum tanks mounted on a graphite pedestal. Water in each of the tanks serves as
moderator, reflector, and shield. A Po--Be neutron source is positioned at any point on the assembly
centerline by a remotely operated electromechanical control mechanism. Preliminary instrumentation
consists of a BF3 slow neutron detector, signal amplifiers, and a scalar.
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Author: Bryan, Robert Howell

Title: A Comparison of Methods of Reactor Analysis (Thesis)
Date: 1/1/1953

Report: AD-21661

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Differential Equations; Diffusion; Fuels;
Graphite Moderator; Group Theory; Mathematics; Moderators; Neutron Flux; Neutrons; Reactors;
Spherical Harmonics; Transport Theory; Water Moderator
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Author: Baker, Herman William

Title: Solutions of the Two Group Reactor Equations (Thesis)
Date: 1/1/1953

Report: AD-21662

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Analog Systems; Boiling; Criticality; Differential Equations; Diffusion;
Distribution; Electronic Equipment; Group Theory; Homogeneous Reactors; Neutron Flux; Neutrons;
Operation; Planning; Reactor Core; Reactors; Reflectors; Spheres
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Author: n. a.

Title: Reactors Developed in the USSR and Its Bloc Countries
Date: 1/1/1960

Report: AD-248402; AID-60-77

Conference/Journal:

Conference Session:

Abstract/Keyterms: Tables on reactors developed in the USSR and its bloc countries are presented which
were compiled from Soviet monographs, reports, conference proceedings, and public media. Research and
power reactors are included. A bibliography of 146 references is given.
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Author: Cashwell, R. J.

Title: Critical Experiment Reactor Gamma-Ray Leakage Studies for RER Operation
Date: 12/1/1960

Report: AD-249048; NR-113

Conference/Journal:

Conference Session:

Abstract/Keyterms: Measurements made on several cores in the CER indicated that the fuel- voided-
center core gave substantially increased gamma leakage flux. The core was fully investigated and checked
out in the RER.
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Author: Doss, T. T.

Title: Neutron Density Distribution in an Unreflected Subcritical Reactor Core (Thesis)
Date: 6/1/1961

Report: AD-257584

Conference/Journal:

Conference Session:

Abstract/Keyterms: The four models used to study neutron distribution are discussed. The thermal neutron
distribution within the bare core of a subcritical reactor was measured using indium foils as activation
detectors. Neutron density determinations were made in both the radial and axial directions with a constant
source of 3.36 x 10/sup 6/ fast neutrons per second located at the center of the core. Those distributions
were then fitted to those predicted by one-group theory for comparison. Both the axial and radial
distributions were determined.
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Author: Gilbert, K. L.

Title: Neutron Flux Mapping of a Subcritical Reactor Core with a Polyethylene Reflector (Thesis)
Date: 5/1/1961

Report: AD-257585

Conference/Journal:

Conference Session:

Abstract/Keyterms: The neutron distribution of The University of Texas subcritical reactor is described
by a two-group, three-region diffusion approximation in which the fluxes can be expanded in an infinite
series of eigenfunctions, W nu, with corresponding eigenvalues, B nu, which form a complete orthogonal
set. Then diffusion equations expressed in cylindrical geometry were expanded to four terms and a
computer solution was obtained for the resulting eighth-order matrix. The resulting curves for the axial and
radial neutron distributions from the core at midplane show that the four-term expansion was completely
inadequate to obtain sufficient convergence to the experimental curve. Recommendations are given for the
simplification of the diffusion equations by an approximation in spherical geometry, and for the expansion
to be carried out to eight terms for an eighth order matrix.
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Author: Mann, J. H.

Title: Theoretical Analysis of a Cylindrical Fast Reactor Containing Concentric Annular Voids (Thesis)
Date: 3/1/1961

Report: AD-259723; GNE/Phys/61-11

Conference/Journal:

Conference Session:

Abstract/Keyterms: The first engineering estimates for a proposed fast, pulse-type reactor are presented.
The reactor consists of a layered structure of thin-walled concentric cylinders composed of uranium and
10% by weight molybdenum. Design requirements and the advantages of the proposed design over existing
facilities are discussed. The Multigroup Asymptotic Transport Method was used to determine the material
buckling and clean-cold critical mass of a solid, bare, cylindrical cylinder, which serves as a base for the
proposed design. Using a method based on the maximum thermal expansion that occurs throughout the
operating temperature ranges, the optimum size of the shells and coolant channel voids were determined.
A central channel, to provide a means for pulsing the assembly, and the annular cooling voids were
introduced into the core and the effects were analyzed. Then, a new critical mass was computed.
Performance characteristics during a pulsing cycle were computed, based on the maximum allowable
temperature rise, and compared to the performance of Godiva Il. In all cases, the proposed facility indicated
a decided improvement over the existing prototypes in its operating capabilities. This analysis appeared to
indicate that the proposed design is feasible in addition to advancing the "state of the art” as it exists in
pulsing facilities.
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Author: Keller, Melvin Reed

Title: Application of Neutron Group Theory to a Reactor (Thesis)
Date: 1/1/1954

Report: AD-35249

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Coolants; Cooling; Criticality; Differential Equations;
Diffusion; Distribution; Graphite; Group Theory; Homogeneous Reactors; Mass; Neutrons; Poisoning;
Reactor Core; Reactors; Reflectors; Spheres; Stainless Steels; Uranium 235; Voids; Water Moderator
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Author: Safonov, G.

Title: The Effects of Neutron Irradiation on Reactor Fuel Composition and Reactivity. Lecture Notes
Date: 2/22/1956

Report: AD-605022

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Burnup; Decay; Economics; Fuel Elements;
Neutrons; Nuclear Reactions; Operation; Performance; Poisoning; Power Plants; Quantity Ratio; Radiation
Effects; Reactivity; Reactors; Uranium 235; Uranium 238
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Author: Saqui, R. M.

Title: Multi-Group Discrete Sn Transport Calculation for Cylindrical Geometry (Thesis)
Date: 5/1/1965

Report: AD-621021; GNE-Phys-65-17

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Cylinders; Digital Systems;
FORTRAN; Gas Fuel; IBM 7094; Neutron Flux; Programming; Quantitative Analysis; Reactors; Rockets;
Transport Theory
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Author: Fleming, P. B.

Title: Determination of the Thermal Neutron Flux Distribution in a Hexagonal Lattice Cell (Thesis)
Date: 8/1/1965

Report: AD-621026; GNE-Phys-65-6

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Configuration; Distribution; Neutron Flux;
Quantitative Analysis; Reactor Core; Thermal Neutrons
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Author: Cuthill, E. / Kenady, S. / Schot, J. / Mejia, R. / Gibson, B.
Title: The Flame Program Reference Manual

Date: 1/1/1966

Report: AD-627892; DTMB-1939

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Digital Systems; Neutron Flux;
Operation; Programming; Reactors; Univac
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Author: Cuthill, E. / Lundgren, C. / Schot, J. W. / Kenady, S. E.
Title: The Flame Operations Manual. Report No. 1938

Date: 12/1/1965

Report: AD-627969

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Digital Systems; Neutron Flux;
Reactors; Univac
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Author: Hodgson, W. M.

Title: A Criticality Analysis of the Romashka Reactor
Date: 1/1/1966

Report: AD-634506; GSP/PH-66-10
Conference/Journal: Thesis/Dissertation
Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Analysis; Criticality; Power
Plants; Reactors; Romashka
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Author: Tumm, G. W.

Title: Critical Mass Calculations for Coaxial-And Vortex-Flow Gaseous-Core Reactors. Plasma Research
Laboratory Report No. 26

Date: 4/1/1966
Report: AD-635160
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: Price, William Thompson

Title: Theory of the Reflected Reactor with Eccentric Control Rod (Thesis)
Date: 1/1/1955

Report: AD-65678

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Buckling; Configuration; Control Elements; Criticality; Cylinders; Errors;
Group Theory; Neutron Flux; Numericals; Reactors; Reflectors; Rods
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Author: Sholtis, J. A., Jr

Title: Radial and Axial Neutron Flux Profiling of Small Heterogeneous Reactor Cores by Redistribution
of Fuel. Final Report

Date: 3/1/1976
Report: AD-A-023141
Conference/Journal:
Conference Session:

Abstract/Keyterms: The lifetime of small heterogeneous reactor cores can be increased significantly by
flattening the neutron flux radially and axially across the core region. After a reactor core is defined in terms
of desired size, weight, and fuel loading, it is programmed into KENO, a three-dimensional multigroup
Monte Carlo criticality computer program, which then calculates k(eff) (a measure of reactor criticality)
and fission densities throughout the core. The results are graphically represented and attempts are then made
to flatten the shapes both axially and radially by changing the position of fuel within the core. Two ways
of profiling the radial fission density shape are considered constant and varying the number of elements in
each ring and (2) holding the number of elements in each ring constant and varying the radii of the rings.
Axial flattening is accomplished by moving fuel pellets within a fuel rod. A more precise technique is
obtained by varying the fuel concentration axially along the core length. For simplicity all fuel element rods
are considered identical, and the fuel pellets within each rod are symmetrical along its length about the
central cross section. The progressive alternations toward final neutron flux profiling are illustrated.
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Author: Cole, R. M. / Gurley, M. K./ Keller, R. D., Jr. / Kirby, K. D./ Turner, S. E.
Title: Criticality Studies of Graphite Moderated Production Reactors. Final Report
Date: 1/1/1980

Report: AD-A-084910

Conference/Journal:

Conference Session:

Abstract/Keyterms: The objective of the study was to examine the feasibility of using commercially
available graphite in small production reactors. Three different-size reactors, each with a different coolant,
were investigated, and an assessment was made of the effect of parasitic neutron-absorbing material in the
graphite, either as naturally-occurring impurities or as intentionally-added spikants. In addition, a brief
survey of methods of manufacturing and of purifying graphite was performed.
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Author: Barlow, R. E.

Title: System Reliability
Date: 1/1/1988

Report: AD-A-209433/2/XAB
Conference/Journal:
Conference Session:

Abstract/Keyterms: The purpose of a system-reliability analysis to acquire information about a system of
interest relative to making decisions based on considerations of availability, reliability, and safety as well
as any inherent engineering risks. Broadly speaking, there are two important aspects to a system analysis:
(1) an INDUCTIVE ANALYSIS stage and (2) a DEDUCTIVE ANALYSIS stage. In the INDUCTIVE
ANALYSIS stage we gather and organize available information on the system. The author defines the
system, describes its functional purpose, and determines its critical components. The DEDUCTIVE
ANALYSIS aspect of a system reliability analysis answers the question: HOW can a system fail (or
succeed) or be unavailable. A logic network (or fault tree if we are failure oriented) is often the best device
for deducing how a major system failure event could possibly occur.
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Author: Banan, F. B. / Clendinning, O. S. / Vollenweider, D. B. / Watson, D. H. / Warlick, C. H.
Title: Multi-Group Analysis of Nuclear Reactors in Three Space Dimensions

Date: 4/20/1960

Report: AD-A-285563/3/XAB

Conference/Journal:

Conference Session:

Abstract/Keyterms: TRIXY is a computer program that provides a multigroup analysis of nuclear reactors
in three space dimensions. The program can be run on an IBM 704 computer that has at least 8192 words
of memory and six tape units. The input data consist of cross-sections, geometrical configurations
describing the location of material within the reactor, control rod positions, mesh spacing for the three axes,
and boundary conditions. For each energy group, g, the program computes phi, the neutron flux, by a
numerical approximation to the age-diffusion equation. When phi has been calculated for all groups, the
fission source is computed. The criticality and source error are calculated and printed.
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Author: Keepin, G. R. / H, Kouts

Title: Physics of Nuclear Kinetics

Date: 1/1/1965

Report: Addison Wesley Pub. Co., Reading, MA, p. 287
Conference/Journal:

Conference Session:

Abstract/Keyterms: HEU-MET-INTER-009
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Author: n. a.

Title: The Shippingport Pressurized Reactor
Date: 1/1/1968

Report: Addison-Wesley Publishing
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Greenspan, E.

Title: Sensitivity functions for uncertainty analysis: Sensitivity and uncertainty analysis of reactor
performance parameters

Date: 1/1/1982

Report: Adv. Nucl. Sci. Technol.; (United States); Volume: 14
Conference/Journal: Adv. Nucl. Sci. Technol.; (United States)
Conference Session:

Abstract/Keyterms: This chapter presents the mathematical basis for sensitivity functions, discusses their
physical meaning and information they contain, and clarifies a number of issues concerning their
application, including the definition of group sensitivities, the selection of sensitivity functions to be
included in the analysis, and limitations of sensitivity theory. Examines the theoretical foundation;
criticality reset sensitivities; group sensitivities and uncertainties; selection of sensitivities included in the
analysis; and other uses and limitations of sensitivity functions. Gives the theoretical formulation of
sensitivity functions pertaining to “as-built” designs for performance parameters of the form of ratios of
linear flux functionals (such as reaction-rate ratios), linear adjoint functionals, bilinear functions (such as
reactivity worth ratios), and for reactor reactivity. Offers a consistent procedure for reducing energy-
dependent or fine-group sensitivities and uncertainties to broad group sensitivities and uncertainties.
Provides illustrations of sensitivity functions as well as references to available compilations of such
functions and of total sensitivities. Indicates limitations of sensitivity theory originating from the fact that
this theory is based on a first-order perturbation theory.
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Author: Williams, M. M. R.

Title: Wiener--Hopf technique: an alternative to the singular eigenfunction method
Date: 1/1/1973

Report: Advan. Nucl. Sci. Technol., v. 7, pp. 283-327

Conference/Journal: Advan. Nucl. Sci. Technol.

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Neutron Interactions with Matter; Boltzmann Equation- Analytical
Solution; Cylinders- Neutron Transport; Milne Problem- Analytical Solution; Neutron Transport Theory;
Rectangular Configuration- Neutron Transport; Spheres- Neutron Transport; Criticality; Diffusion Length;
Energy Dependence; Integral Equations; Neutron Transport; Time Dependence Energy Dependence
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Author: Jacquet, O. /et al.
Title: Eigenvalue Uncertainty Evaluation in Calculations, Using Time Series Methodologies
Date: 1/1/2001

Report: Advanced Monte Carlo for Radiation Physics, Particle Transport Simulation and Applications,
SpringerVerlag, Berlin Heidelberg, 2001

Conference/Journal: Advanced Monte Carlo for Radiation Physics, Particle Transport Simulation and
Applications, SpringerVerlag, Berlin Heidelberg, 2001

Conference Session:

Abstract/Keyterms:
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Author: Miss, J. / Jacquet, O. / Nouri, A.

Title: Development and Comparison of Monte Carlo Techniques Implemented in the MORET 4 Code for
the Calculation of Loosely Coupled Systems

Date: 1/1/2001

Report: Advanced Monte Carlo for Radiation Physics, Particle Transport Simulation and Applications,
SpringerVerlag, Berlin Heidelberg, 2001

Conference/Journal: Advanced Monte Carlo for Radiation Physics, Particle Transport Simulation and
Applications, SpringerVerlag, Berlin Heidelberg, 2001

Conference Session:

Abstract/Keyterms:
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Author: Wells, Alan H.

Title: A New Neutron Absorber Material for Criticality Control

Date: 9/13/2007

Report: Advanced nuclear fuel cycles and systems (GLOBAL 2007), 696-697

Conference/Journal: Advanced nuclear fuel cycles and systems (GLOBAL 2007), Boise - Idaho (United
States), 9-13 Sep 2007

Conference Session:

Abstract/Keyterms: A new neutron absorber material based on a nickel metal matrix composite has been
developed for applications such as the Transport, Aging, and Disposal (TAD) canister for the Yucca
Mountain Project. This new material offers superior corrosion resistance to withstand the more demanding
geochemical environments found in a 300,000 year to a million year repository. The lifetime of the TAD
canister is currently limited to 10,000 years, reflecting the focus of current regulations embodied in 10 CFR
63. The use of DOE-owned nickel stocks from decommissioned enrichment facilities could reduce the cost
compared to stainless steel/boron alloy. The metal matrix composite allows the inclusion of more than one
neutron absorber compound, so that the exact composition may be adjusted as needed. The new neutron
absorber material may also be used for supplementary criticality control of stored or transported PWR spent
fuel by forming it into cylindrical pellets that can be inserted into a surrogate control rod.
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Author: Meyer, R. A. / Wolfe, B.

Title: Fast Reactor Meltdown Accidents Using Bethe-Tait Analysis
Date: 1/1/1968

Report: Advances in Nuclear Science and Technology, 04, 197-250
Conference/Journal: Advances in Nuc. Sci. & Tech

Conference Session:

Abstract/Keyterms: Reactors, Fast / Meltdown Accident of 1000 Mw(E) Ceramic-Fueled, Bethe-Tait
Analysis of Parameters for; Uranium Oxides UO2 / Meltdown of Fuel Elements of, Bethe-Tait Analysis of
Parameters for Energy Release from; Reactors, Power / Meltdown Accident of 1000 Mw(E) Ceramic-
Fueled Fast, Bethe-Tait Analysis of Parameters for
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Author: Pearlstein, S.

Title: Evaluated Nuclear Data Files

Date: 1/1/1975

Report: Advances in Nuclear Science and Technology, 08, 115-139
Conference/Journal: Advances in Nuc. Sci. & Tech

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Neutron Interactions with Matter; Nuclear Data Collections;
Computers
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Author: Henry, A. F. / Becker, M.

Title: The Definition and Computation of Average Neutron Lifetimes
Date: 1/1/1983

Report: Advances in Nuclear Science and Technology, 15, 055-078

Conference/Journal: Advances in nuclear science and technology. Vol. 15. New York, NY, USA:
Plenum Publishing Corp., 1983

Conference Session:

Abstract/Keyterms: Average Lifetimes for Neutrons / One-Group and Two-Group Homogeneous Bare-
Core Models
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Author: Mosteller, R. D. / Frankle, S. C./ Young, P. G.

Title: Data Testing for ENDF/B-VI with MCNP: Critical Experiments, Reactor Lattices, and Time-of-
Flight Measurements

Date: 1/1/1997

Report: Advances in Nuclear Science and Technology, 24, 131-195
Conference/Journal:

Conference Session:

Abstract/Keyterms: The United States evaluated nuclear database, ENDF/B, is organized and
implemented by the Cross Section Evaluation Working Group (CSEWG), which is a cooperative
industrial/governmental activity involving, at its peak, some 20 different organizations. Since its inception
in 1966, CSEWG systematically improved the evaluated database as new experimental and theoretical
information became available, periodically issuing new versions of the ENDF/B library. The ENDF/B-VI
file initially was issued in 1989-1990 and has been followed by three updated releases, with a fourth to
follow soon. The purpose of this paper is to review the status of the ENDF/B-VI data file and to describe
recent data testing results obtained with the Monte Carlo N-Particle (MCNP) code.
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Author: Henley, E. J. / Lewins, J.

Title: The Solution of Criticality Problems by Monte Carlo Methods
Date: 1/1/1976

Report: Advances in Nuclear Science and Technology. 09, 073-099
Conference/Journal: Advances in Nuc. Sci. & Tech

Conference Session:

Abstract/Keyterms: Included are sections on nuclear data, group nuclear data, geometry, neutron tracking,
neutron sources, neutron interaction between fissile units in an array, program output, and checking
facilities.
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Author: Enercon Services, Inc.

Title: Technical Data to Justify Full Burnup Credit in Criticality Safety Licensing Analysis
Date: 3/14/2011

Report: Advisory and Assistance Services Task Order #2

Conference/Journal:

Conference Session:

Abstract/Keyterms: Enercon Services, Inc. (ENERCON) was requested under Task Order No.2 to identify
scientific and technical data needed to benchmark and justify Full Burnup Credit, which adds 16 fission
products and 4 minor actinidesl to Actinide-Only burnup credit. The historical perspective for Full Burnup
Credit is discussed, and interviews of organizations participating in burnup credit activities are summarized
as a basis for identifying additional data needs and making recommendation. Input from burnup credit
participants representing two segments of the commercial nuclear industry is provided. First, the Electric
Power Research Institute (EPRI) has been very active in the development of Full Burnup Credit,
representing the interests of nuclear utilities in achieving capacity gains for storage and transport casks.
EPRI and its utility customers are interested in a swift resolution of the validation issues that are delaying
the implementation of Full Burnup Credit [EPRI 2010b]. Second, used nuclear fuel storage and
transportation Cask Vendors favor improving burnup credit beyond Actinide-Only burnup credit, although
their discussion of specific burnup credit achievements and data needs was limited citing business sensitive
and technical proprietary concerns. While Cask Vendor proprietary items are not specifically identified in
this report, the needs of all nuclear industry participants are reflected in the conclusions and
recommendations of this report. In addition, Oak Ridge National Laboratory (ORNL) and Sandia National
Laboratory (SNL) were interviewed for their input into additional data needs to achieve Full Burnup Credit.
ORNL was very open to discussions of Full Burnup Credit, with several telecoms and a visit by ENERCON
to ORNL. For many years, ORNL has provided extensive support to the NRC regarding burnup credit in
all of its forms. Discussions with ORNL focused on potential resolutions to the validation issues for the use
of fission products. SNL was helpful in ENERCON's understanding of the difficult issues related to
obtaining and analyzing additional cross section test data to support Full Burnup Credit. A PIRT
(Phenomena Identification and Ranking Table) analysis was performed by ENERCON to evaluate the costs
and benefits of acquiring different types of nuclear data in support of Full Burnup Credit. A PIRT exercise
is a formal expert elicitation process with the final output being the ranking tables. The PIRT analysis
(Table 7-4: Results of PIRT Evaluation) showed that the acquisition of additional Actinide-Only
experimental data, although beneficial, was associated with high cost and is not necessarily needed. The
conclusion was that the existing Radiochemical Assay (RCA) data plus the French Haut Taux de
Combustion (HTC)2 and handbook Laboratory Critical Experiment (LCE) data provide adequate
benchmark validation for Actinide-Only Burnup Credit. The PIRT analysis indicated that the costs and
schedule to obtain sufficient additional experimental data to support the addition of 16 fission products to
Actinide-Only Burnup Credit to produce Full Burnup Credit are quite substantial. ENERCON estimates the
cost to be $50M to $100M with a schedule of five or more years. The PIRT analysis highlights another
option for fission product burnup credit, which is the application of computer-based uncertainty analyses
(S/U - Sensitivity/Uncertainty methodologies), confirmed by the limited experimental data that is already
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available. S/U analyses essentially transform cross section uncertainty information contained in the cross
section libraries into a reactivity bias and uncertainty. Recent work by ORNL and EPRI has shown that a
methodology to support Full Burnup Credit is possible using a combination of traditional RCA and LCE
validation plus S/U validation for fission product isotopics and cross sections. Further, the most recent cross
section data (ENDF/B-VII) can be incorporated into the burnup credit codes at a reasonable cost compared
to the acquisition of equivalent experimental data. ENERCON concludes that even with the costs of code
data library updating, the use of S/U analysis methodologies could be accomplished on a shorter schedule
and a lower cost than the gathering of sufficient experimental data. ENERCON estimates of the costs of an
updated S/U computer code and data suite are $5M to $10M with a schedule of two to three years. Recent
ORNL analyses using the S/U analysis method show that the bias and uncertainty values for fission product
cross sections are smaller than previously expected. This result is confirmed by a similar EPRI approach
using different data and computer codes. ENERCON also found that some issues regarding the
implementation of burnup credit appear to have been successfully resolved especially the axial burnup
profile issue and the depletion parameter issue. These issues were resolved through data gathering activities
at the Yucca Mountain Project and ORNL.
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Author: Sjostrand, N. G.

Title: Calculation of the Geometric Buckling for Reactors of VVarious Shapes
Date: 10/1/1957

Report: AE-001

Conference/Journal:

Conference Session:

Abstract/Keyterms: Equations; Equations; Mass; Mathematics; Neutron Flux; Numericals; Reactor Core;
Reactors; Spheres; Tables
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Author: Landergard, O. / Cavallin, K. / Jonsson, G.
Title: The Swedish Zero Power Reactor RO

Date: 1/1/1961

Report: AE-055

Conference/Journal:

Conference Session:

Abstract/Keyterms: The reactor RO is a critical facility built for heavy water and natural uranium or fuel
of low enrichment. The first criticality was achieved September 25, 1959. The reactor tank is 3.2 m high
and 2.25 m in diameter. The fuel suspension system is quite flexible in order to facilitate fuel exchange and
lattice variations. The temperature of the water can be varied between about 10 and 90 deg C by means of
a heater and a cooler placed in the external circulating system. The instrumentation of the reactor has to
meet the safety requirements not only during operation but also during rearrangements of the core in the
shutdown state. Therefore, the shut-down state is always defined by a certain low "safe” moderator level in
the reactor tank. A number of safety rods are normally kept above the moderator ready for action. For
manual or automatic control of the reactor power, a specially designed piston pump is needed, by which
the moderator level is varied. The pump speed is controlled from the reactor power error by means of a
Ward-Leonard system. Moderator level measurement is made by means of a water gauge with an accuracy
of plus or minus O.1 mm.

C-157



Author: Haeggblom, H.

Title: Theoretical Work for Fast Zero-Power Reactor FRO
Date: 8/1/1965

Report: AE-194

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Research and Test Reactors; Bibliography; Control Elements;
Criticality; Cross Sections; Cylinders; Fast Neutrons; FR-0; Mass; Neutron Flux; Perturbation Theory;
Planning; Reactivity; Reactors; Reflectors; Research Reactors; Rods; Spheres; Sweden
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Author: Andersson, T. L./ Hellstrand, E. / Londen, S-O. / Tiren, L. I.

Title: Experimental Studies on Assemblies 1 and 2 of the Fast Reactor FRO. Part 1
Date: 8/1/1965

Report: AE-195

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: Hellstrand, E. / Andersson, T. L. / Brunfelter, B. / Kockum, J. / Londen, S-O. / Tiren, L. I.
Title: Experimental Studies on Assemblies 1 and 2 of the Fast Reactor FRO

Date: 12/1/1965

Report: AE-207

Conference/Journal:

Conference Session:

Abstract/Keyterms: In a first part of this report, published as AE-195, an account was given of critical
mass determinations and measurements of flux distribution and reaction ratios in the first assemblies of the
Fast Zero Power Reactor FRO. This second part of the report deals with various investigations involving
the measurement of reactivity. Control rod calibrations have been made using the positive period, the
inverse multiplication, the rod drop and the pulsed source techniques, and show satisfactory agreement
between the various methods. The reactivity worths of samples of different materials and different sizes
have been measured at the core centre. Comparisons with perturbation calculations show that the regular
and adjoint fluxes are well predicted in the central region of the core. The variation in the prompt neutron
life-time with reactivity has been studied by means of the pulsed source and the Rossi-alpha techniques.
Comparison with one region calculations reveals large discrepancies, indicating that this simple model is
inadequate. Some investigations of streaming effects in an empty channel in the reactor and of interaction
effects between channels have been made and are compared with theoretical estimates. Measurements of
the reactivity worth of an air gap between the reactor halves and of the temperature coefficient are also
described in the report.
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Author: Andersson, T. L.

Title: Reaction Rate Distributions and Ratios in FrO Assemblies 1,2, and 3
Date: 6/1/1966

Report: AE-229

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: Andersson, T. L. / Brunfelter, B. / Cecchi, P. F. / Hellstrand, E. / Kockum, J. / Londen, S. O./
Tiren, L. I.

Title: A Summary Report on Assembly 3 of FRO
Date: 6/1/1966

Report: AE-233

Conference/Journal:

Conference Session:

Abstract/Keyterms: The third core of the zero energy fast reactor FRO consisted of 20% enriched uranium
diluted to 29 v% with graphite and had a volume of 50 litres. Like previous cores it was surrounded by a
thick copper reflector. The report summarizes measurements of critical mass, control rod reactivities, fine
structure flux variations and conversion ratio. In particular, effects associated with the heterogeneous
arrangement of the uranium and graphite plates are examined.
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Author: Persson, R. / Andersson, A. J. W. / Wikdahl, C.

Title: Buckling Measurements Up to 250 Deg C on Lattices of Agesta Clusters and on D20 Alone in the
Pressurized Exponential Assembly TZ.

Date: 1/1/1966
Report: AE-254
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies-Kinetics & Dynamics; Buckling;
Cadmium Alloys; Configuration; Control Elements; Fuel Element Clusters; Fuel Elements; Heavy Water
Moderator; Indium Alloys; Measurement; Neutrons; Numericals; Performance; Research Reactors; R3-
ADAM; Silver Alloys; Temperature; Variations
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Author: Tiren, L. I. / Haekansson, R. / Karmhag, B.

Title: Studies of the Effect of Heavy Water in the Fast Reactor FRO
Date: 1/1/1968

Report: AE-330

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Analysis;
Computers; Configuration; Critical Assemblies; Criticality; FRO Assembly; Heavy Water Moderator;
Measurement; Programming; Reactivity
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Author: Bjoereus, K.

Title: Control Rod Reactivity Measurements in the Agesta Reactor with the Pulsed Neutron Method
Date: 1/1/1969

Report: AE-364

Conference/Journal:

Conference Session:

Abstract/Keyterms: Power Reactor Development-Control Systems; Control Elements; Criticality; Fuel
Elements; Measurement; R3-ADAM; Reactivity; Reactivity Worths; Reactor Core; Reactors
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Author: Andersson, T. L. / Haakansson, R. / Richmond, R. / Stevens, P.
Title: Fast Reactor Blanket Experiments in FRO

Date: 5/1/1976

Report: AE-509

Conference/Journal:

Conference Session:

Abstract/Keyterms: The fast reactor blanket experiments in the FRO critical assembly include a detailed
study of the spatial distribution of some important reaction rates such as 238U sub (c), 235U sub (f), 238U
sub (f) and 239Pu sub (f) throughout some simple blanket geometries. Eleven different blanket
arrangements were studied. Two different core compositions were used. The blanket arrangements were
assembled from parallelepipedic steel tanks containing encapsulated UO2 -rods that had been arranged in
hexagonal lattices. The space between the rods was filled with solid sodium which had been introduced
into the tanks by a casting procedure. The tanks available for the measurements contained natural, 1.2
percent and 1.8 percent enriched UO2 respectively. The enriched uranium was used to simulate a plutonium
build up in the blanket. To summarize, it is concluded that the neutron flux density in the blanket decreases
less rapidly with the distance from the core than is shown in the calculations. The C/E ratio
(Calculation/Experiment) is usually in the range 1.0-0.8 for the inner and central parts of the blanket and
about 0.7-0.9 for the outer parts of the blanket. Best agreement between measured and calculated data is
obtained for the 238U sub (c) reaction rate, whereas the largest discrepancies are observed for the...
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Author: Persson, R. / Wikdahl, C. / Zadwoski, Z.

Title: Critical and Exponential Experiments on 19-Rod Clusters (R3 Fuel) in Heavy Water
Date: 3/1/1962

Report: AE-66

Conference/Journal:

Conference Session:

Abstract/Keyterms: Buckling measurements on clusters of 19 UO2 rods in heavy water were performed
in an exponential assembly and by means of substitution measurements in a critical facility. The material
buckling was determined as a function of lattice pitch (range of V/sub mod./\V/sub fuel/: 7 to 22), internal
spacing void, and temperature (20 < T. < 90 deg C). The change of diffusion coefficients (about 6 to 8%)
caused by voids was studied with single test fuel assemblies. The progressive substitution measurements
were analyzed by means of a modified one-group perturbation theory in combination with an
unconventional cell definition. The buckling differences between test and reference lattices were of the
order of -1.0 to -3.5 m/sup -2/. The results of the exponential and the critical experiments were compared
with similar measurements on the same kind of fuel. This companison showed that the results of the various
experiments agree quite well, whereas theoretical predictions fail in the extreme ranges.

C-167



Author: Smith, N. R.

Title: Experiences with the Superhistory Powering Algorithm in MONK
Date: 5/1/1995

Report: AEA Technology

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Mather, D. J. / Bickley, A. / Prescott, A.

Title: CRITEX - A Code to Calculate the Fission Release Arising from Transient Criticality in Fissile
Solutions

Date: 1/1/1994

Report: AEA/CD/R1007/R
Conference/Journal:
Conference Session:

Abstract/Keyterms:
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Author: Moxon, M. C.

Title: REFIT, A Least Square Fitting Program for Resonance Analysis of Neutron Transmission and
Capture Data

Date: 1/1/1991

Report: AEA-Intec-0470
Conference/Journal:
Conference Session:

Abstract/Keyterms:
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Author: Hanlon, D.

Title: Validation of Recommended Calculation Method and Data with a DIMPLE High Leakage
Benchmark Experiment

Date: 3/1/1994
Report: AEA-RS 5652
Conference/Journal:
Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-018
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Author: Knipe, A. D./ Marshall, J. / Murphy, M. F. / Franklin, B. M. / Hanlon, D.
Title: DIMPLE Ex-Core Detector Benchmark Study

Date: 4/1/1991

Report: AEA-RS-1070

Conference/Journal:

Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-076
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Author: Knipe, A. D. / Franklin, B. M. / Burbidge, B. L. H. / Murphy, M. F. / Davies, A. S. / Hanlon, D.
Title: The DIMPLE Cruciform Assembly Benchmark Series

Date: 4/1/1991

Report: AEA-RS-1072

Conference/Journal:

Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-055, LEU-COMP-THERM-063

C-173



Author: Hanlon, D. / Knipe, A. D.

Title: Validation of Criticality Calculation Method and Data with the DIMPLE Series of Fuel Transport
Flask Benchmark Experiments

Date: 3/1/1992

Report: AEA-RS-1098

Conference/Journal:

Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-001, LEU-COMP-THERM-047
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Author: Knipe, A. D.

Title: Specification of the DIMPLE S01 Benchmark Assemblies
Date: 12:00:00 AM

Report: AEA-TSD-0375; JEF/DOC-504

Conference/Journal:

Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-048
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Author: Butement, A. W.

Title: JEF Benchmarking for Reactor Physics Applications: A2 — LWR and CAGR Fuel Isotopics
Date: 9/1/1995

Report: AEA-TSD-0857

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Uhrig, R. E.

Title: Measurement of Reactor-shutdown Margin by Noise Analysis
Date: 4/1/1964

Report: AEC Symposium Series No. 2

Conference/Journal: Reactor Kinetics and Control, Symposium Proceedings, University of Arizona,
March 25-27, 1963

Conference Session:

Abstract/Keyterms:
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Author: White, M. C.

Title: Radioactive Material Transport
Date: 10/1/1979

Report: AECB-1184
Conference/Journal:

Conference Session:

Abstract/Keyterms: All movements of radioactive materials in Canada are governed by a comprehensive
body of regulations, both national and international. These regulations are designed to maximize shielding
to the public and transport workers, allow for heat dissipation, and to prevent criticality accidents, by
prescribing specific packaging arrangements, administrative controls, labeling and storage measures. This
report describes in some detail specific requirements and summarizes some incidents that occurred between
1974 and 1978.
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Author: Weinberg, A. M.

Title: Theory of Oscillating Absorber in a Chain Reactor
Date: 10/31/1948

Report: AECD-2044

Conference/Journal:

Conference Session:

Abstract/Keyterms: Neutrons; Absorption; Criticality; Distribution; Efficiency; Frequency; Neutron
Detection; Numericals; Oscillations; Reactors; Thermal Conductivity; Thermal Neutrons
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Author: Marshak, R. E. / Brooks, H. / Hurwitz, H. Jr.
Title: Introduction to the Theory of Nuclear Reactors
Date: 1/1/1946

Report: AECD-2072

Conference/Journal:

Conference Session:

Abstract/Keyterms: Neutrons; Absorption; Angular Distribution; Capture; Collisions; Configuration;
Criticality; Cross Sections; Differential Equations; Diffusion; Energy; Energy Range; Errors; Neutron
Sources; Nuclei; Reactors; Resonance Neutrons; Scattering; Slowdown; Surfaces; Thermal Neutrons;
Thickness
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Author: Soodak, H. / Campbell, E. C.
Title: Elementary Pile Theory

Date: 8/4/1948

Report: AECD-2201
Conference/Journal:

Conference Session:

Abstract/Keyterms: Monograph of lecture series provided to physicists, chemists, and engineers during a
1-year assignment at ORNL (Clinton Laboratories) during 1946-1947.
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Author: Betts, A. W.

Title: Comments on the Atomic Bomb
Date: 10/31/1948

Report: AECD-2205; (LADC-530)
Conference/Journal:

Conference Session:

Abstract/Keyterms: Atomic Bombs; Criticality; Mass; Nuclear Explosions; Nuclear Weapons; Power;
Propulsion; Safety; Volume
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Author: Wigner, E. P. / Wilkins, J. E.

Title: Effect of the Temperature of the Moderator on the Velocity Distribution of Neutrons with Numerical
Calculations for H as Moderator

Date: 1/1/1944

Report: AECD-2275
Conference/Journal:
Conference Session:

Abstract/Keyterms: Neutrons; Atoms; Binding Energy; Crystals; Differential Equations; Distribution;
Hydrogen; Moderators; Neutron Beams; Numericals; Reflection; Slowdown; Temperature; Velocity
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Author: Hinton, J.

Title: Dependence of Reactivity of the Water Boiler on the Mass of 25 in the Sphere
Date: 12/27/1945

Report: AECD-2956; LADC-818

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Boiling; Distribution; Homogeneous Reactors; Neutron Flux; Neutron
Sources; Reactivity; Research Reactors; Spheres; Uranium 235
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Author: Hurwitz, H. Jr.

Title: Mathematical Methods in Pile Calculations
Date: 11/10/1950

Report: AECD-3019

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Mathematics; Reactors
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Author: Selengut, D. S.

Title: Conditions for Criticality in Certain Types of Nuclear Reactors
Date: 9/28/1950

Report: AECD-3024; NEPA-1581

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Configuration; Criticality; Differential Equations; Diffusion;
Hydrogen; Moderators; Neutron Flux; Neutrons; Reactor Core; Reactors; Scattering; Slowdown
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Author: Darrow, Karl K.

Title: Introduction to Diffusion-Theory and to Pile-Theory
Date: 10/6/1944

Report: AECD-3033; CP-2475

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Diffusion; Fast Neutrons; Fermi Age;
Group Theory; Reactors; Slowdown; Thermal Neutrons
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Author: De Hoffmann, F.

Title: Criticality of the Water Boiler and Effective Number of Delayed Neutrons. (Expanded Version of
MDDC-383)

Date: 12/8/1944

Report: AECD-3051; LADC-816
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Boiling; Criticality; Delayed Neutrons; Homogeneous Reactors; Lifetime;
Multiplication Factors; Neutron Sources; Neutrons; Prompt Neutrons; Reactors
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Author: Bentzen, F. L./ Carter, R. E. / Hinton, J. / King, L. D. P./ Nevenzel, J. C. /et al.

Title: High-Power Water Boiler

Date: 9/19/1945

Report: AECD-3065; LADC-822; LA-0394
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Hypo
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Author: Fermi, E. / Richtmyer, R. D.

Title: Note on Census-Taking in Monte-Carlo Calculations
Date: 7/11/1948

Report: AECD-3164; LADC-946; LAMS-805
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Diffusion; Distribution; Monte Carlo Method; Neutrons
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Author: Franz, Joseph P.

Title: Pile Transfer Functions

Date: 7/18/1949

Report: AECD-3260/Memo APIC-4 SM-1
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Laplace Transform
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Author: Fermi, E.

Title: Experimental Production of a Divergent Chain Reaction
Date: 1/4/1952

Report: AECD-3269

Conference/Journal:

Conference Session:

Abstract/Keyterms: This report gives a description of the construction and operation of a chain-reacting
pile. The pile was constructed in the west stands laboratory during the months of October and November
1942 and was operated for the first time on December 2, 1942. The pile consists essentially of a lattice of
lumps, partly of uranium metal and partly of uranium oxide imbedded in graphite. Except for a small
fraction near the surface of the pile the lattice cell is a cube of 8.25 inches side. Since only a relatively small
amount of metal (about six tons) was available and since our graphite was of various brands of different
purity it had been planned originally to construct the pile in an approximately spherical shape, putting the
best materials as near as possible to the center. It happened actually that the critical conditions were reached
before the sphere was completed and construction was interrupted about one layer above the critical
dimensions. For the same reason the top layers of the pile were made appreciably smaller than would
correspond to the spherical shape originally planned. The present structure may be roughly described as a
flattened rotational ellipsoid having the polar radius 309 cm and the equatorial radius 388 cm the graphite
is supported on a wooden structure and rests on the floor on its lowest point.
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Author: Macklin, R. L.

Title: Effect of Interaction on Critical Mass
Date: 8/31/1950

Report: AECD-3274; K-0666
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Fissionable Materials; Interactions; Mass;
Reactor Core; Reactors
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Author: Coveyou, R. R.

Title: Note on the Doppler Effect
Date: 11/26/1951

Report: AECD-3350; Y-F10-74
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Cross Sections; Doppler Effect; Mathematics; Neutrons; Spectral Shift;
Velocity
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Author: Hill, J. E. / Roberts, L. D. / Fitch, T. E.

Title: The Slowing Down Distribution from a Point Source of Fission Neutrons in Light Water
Date: 12/10/1948

Report: AECD-3392; ORNL-181

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Activation; Distribution; Fast Neutrons; Fission; Indium; Measured Values;
Neutron Detection; Neutron Sources; Resonance Neutrons; Slowdown; Water Moderator
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Author: Sykes, P. J. / Abernethy, F. H.

Title: Chapter 3: Criticality Physics of the Low Cost Reactor
Date: 10/31/1953

Report: AECD-3464

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Burnup; Configuration; Criticality; Differential Equations;
Diffusion; Distribution; Economics; Fast Neutrons; Fission Products; Group Theory; Leaks; Mass; Neutron
Flux; Operation; Poisoning; Power; Reactors; Research Reactors; Thermal Neutrons; Water Moderator
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Author: Mills, C .B. /Arfken, G. B.
Title: Reactor Theory Terms

Date: 7/16/1952

Report: AECD-3477; Y-F10-106
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics
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Author: Garabedian, H. L./ Householder, A. S.

Title: The Two Group Theory of Piles with Multiple Reflectors
Date: 11/11/1946

Report: AECD-3585; MonP-202

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Differential Equations; Group Theory; Mass;
Reactor Core; Reactors; Reflectors
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Author: McMurry, H. L.

Title: Perturbation Theory and Applications
Date: 6/11/1952

Report: AECD-3656; IDO-16015
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Equations; MTR; Operation; Performance; Perturbation
Theory; Reactivity; Reactors; Variations
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Author: Garabedian, H. L.

Title: Control Rod Theory for a Cylindrical Reactor
Date: 8/9/1950

Report: AECD-3666

Conference/Journal:

Conference Session:

Abstract/Keyterms: Mineralogy, Metallurgy, and Ceramics; Computers; Configuration; Control
Elements; Criticality; Cylinders; Distribution; Equations; Errors; Neutron Flux; Numericals; Planning;
Reactivity; Reactor Core
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Author: Clayton, E. D.

Title: Exponential Pile Measurements in Graphite-Uranium Lattices
Date: 6/1/1954

Report: AECD-3677

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Buckling; Conversion; Cooling; Diffusion Length; Exponential Piles;
Graphite Moderator; Lattices; Measured Values; Multiplication Factors; Numericals; Reactivity; Thermal
Utilization; Uranium; Variations; Water; Zones
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Author: Williams, R. O.

Title: Safety Analysis of the Storage and Handling of the SRE Fuel
Date: 11/17/1954

Report: AECD-3728; NAA-SR-Memo-1104
Conference/Journal:

Conference Session:

Abstract/Keyterms: Biology and Medicine; Fuels; Personnel; Safety; Storage
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Author: Paxton, H. C. / Mallary, E. C. / Horvath, L. S.

Title: Operating Regulations for the Pajarito Remote Control Laboratories
Date: 1/1/1955

Report: AECD-3732

Conference/Journal:

Conference Session:

Abstract/Keyterms: Biology and Medicine; Contamination; Fission Products; Personnel; Radiation
Protection; Remote Control
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Author: Henry, H. F.

Title: Interaction of Enriched Uranium Assemblies
Date: 11/23/1949

Report: AECD-3740; KS-89
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Critical Assemblies; Criticality; Enrichment; Interactions; Reactivity;
Safety; Uranium; Vessels
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Author: n. a.

Title: Report of the Nuclear Physics Section for March, April, May, 1955
Date: 12/5/1955

Report: AECD-3792; KAPL-1346

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Boltzmann Equation; Breit-Wigner formula; Capture;
Coincidence Methods; Cross Sections; Energy; Fission; Fission Products; Mass Spectrometers; Neutrons;
Plutonium 239; Reactivity; Resonance; Scattering; Scintillation Counters; Shielding; Spectra;
Spectrometers; Uranium 235
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Author: Garabedian, H. L. / Schiff, R. R.
Title: The Effective Xenon Cross Section
Date: 9/1/1954

Report: AECD-3816
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Analog Systems; Computers; Control Elements; Criticality;
Cross Sections; Distribution; Mathematics; Neutron Flux; Planning; Poisoning; Reactivity; Reactors; Rods;
Temperature; Thermal Neutrons; Xenon

C-206



Author: Dietrich, J. R. / Layman, D. C.

Title: Transient and Steady State Characteristics of a Boiling Reactor. The Borax Experiments, 1953
Date: 2/19/1954

Report: AECD-3840

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Accidents; Boiling; Borates; Borax; Economics; Excursions; Fuel Elements;
Heavy Water Moderator; Measured Values; Plates; Power; Pressure; Reactivity; Reactor Core; Reactors;
Sodium Compounds; Steam; Temperature; Testing; Transients; Water; Water Coolant; Water Moderator
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Author: Remley, M. E.

Title: Critical Assembly and Preliminary Operation of the Water Boiler Neutron Source
Date: 6/9/1952

Report: AECD-3860; NAA-SR-Memo-337

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Boiling; Critical Assemblies; Criticality; Enrichment; Fuel Solutions; Mass;
NAA,; Neutron Sources; Operation; Reactors; Testing; Uranium 235; Uranyl Nitrates; WBNS
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Author: Murray, Raymond

Title: Critical Dimensions of Untamped Conical Vessels
Date: 8/25/1947

Report: AECD-3874; A-7.390.31
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Equations; Mathematics; Reflectors; Spheres; Vessels
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Author: Murray, R.

Title: Critical Dimensions of Untamped Conical Vessels. Revision
Date: 9/1/1984

Report: AECD-3874-Rev

Conference/Journal:

Conference Session:

Abstract/Keyterms: The need often arises for determining the critical chemical concentration of uranium
solution in the conical bottom of a plant reactor or storage vessel, or the dimension if the concentration is
known. This report describes the mathematical analysis of Poisson's equation for a spherical sector, which
approximates a right circular cone. The ratio of the critical dimension of an equivalent sphere to the height
of the sector for various sector angles is derived from a comparison of first eigenvalues. No description of
further relations between composition and dimensions is discussed in the report.
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Author: Nordheim, L. W.

Title: Physics Division Quarterly Report Covering Period March-April-May 1947
Date: 6/19/1947

Report: AECD-3893; MONP-314

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Air; Arsenic 76; Beta Decay; Counters; Decay; Delayed
Neutrons; Deuterium Compounds; Efficiency; Electronic Equipment; Energy; Excitation; Fast Neutrons;
Films; Fission Products; Gamma Radiation; Neutron Beams; Neutron Detection; Neutrons; Nuclear
Reactions; Paraffin; Photoneutrons; Plutonium 239; Pressure; Protons; Scattering; Sodium Hydrides;
Temperature; Thulium 169; Uranium 233; Uranium 235
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Author: Murray, R. L. / Schmidt, G. W.

Title: Interaction of Solutions of Uranium Salts
Date: 1/1/1947

Report: AECD-3909

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Interactions; Numericals; Salts; Solutions; Uranium; Vessels
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Author: Bray, D. T./ McMurry, H. L.

Title: Flux Distributions and Critical k(inf) Values for Cylindrical Reactors Simulating the MTR
Date: 6/25/1952

Report: AECD-3921

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Analog Systems; Beryllium; Bismuth; Blankets; Buckling; Configuration;
Criticality; Cylinders; Distribution; Equations; MTR; Multiplication Factors; Neutron Flux; Numericals;
Reactivity; Reactor Core; Reactor Fueling; Reflectors; Thorium; Vacuum; Water; Zones
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Author: McLennan, James A.

Title: Reactivity of the Critical Experiment as a Function of Gap Width
Date: 8/8/1952

Report: AECD-3958; DC-52-28-52

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Buckling; Critical Assemblies; Criticality; Cylinders; Diffusion;
Enrichment; Group Theory; Reactivity; Transport Theory; Uranium; Zones
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Author: Holmes, D. A. / Schulze, O. A.
Title: IBM Multigroup Numerical Procedures
Date: 11/28/1950

Report: AECD-3972; Y-F10-21
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Computers; Cross Sections; Group Theory; Numericals; Reactors; Spheres
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Author: Mills, C. B. / Smith, Jr., N. M.

Title: The Contribution of the (n,2n) Reaction to the Beryllium Moderated Reactor
Date: 6/5/1951

Report: AECD-3973; Y-F10-55

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium Moderator; Beryllium 8; Beryllium 9; Boron; Critical
Assemblies; Criticality; Cross Sections; Fast Neutrons; Interactions; Measured Values; Neutrons; Nuclear
Reactions; Numericals; Reactivity; Reactors; Standards; Uranium; Variations
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Author: Osborn, R.K.

Title: The Temperature Dependence of a Cross-Section Exhibiting a Resonance
Date: 11/17/1952

Report: AECD-3994; Y-F10-112

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Boltzmann Statistics; Cross Sections; Distribution; Elementary
Particles; Energy; Nuclear Theory; Resonance; Statistics; Temperature; Velocity
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Author: Greuling, E.

Title: Recalculation of Critical Masses of U and Pu Water Tamped Solutions
Date: 9/1/1949

Report: AECD-4016

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Configuration; Criticality; Equations; Fission; Numericals;
Plutonium; Reactor Core; Reflectors; Resonance Neutrons; Solutions; Spheres; Uranium 235; Water
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Author: Tamor, S.

Title: Note on the Non-Linear Kinetics of Circulating-Fuel Reactors
Date: 8/15/1952

Report: AECD-4018; Y-F10-109

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Delayed Neutrons; Differential Equations; Fuels; Liquid Flow; Neutron
Flux; Nonlinear Problems; Numericals; Power; Reactivity; Reactor Safety; Reactors; Solutions; Stability;
Temperature; Tubes
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Author: Garvey, J. E.

Title: Dependence of Thermal Utilization and Resonance Escape Probability Upon Fuel Element Density
in D20 Cooled and Moderated Systems

Date: 4/23/1952

Report: AECD-4021; NAA-SR-Memo-305
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Cylinders; Density; Diagrams; Equations; Fuel Elements;
Heavy Water Coolant; Heavy Water Moderator; Numericals; Reactivity; Reactors; Resonance Escape
Probability; Rods; Thermal Utilization; Zones
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Author: n.a.

Title: Reactor Physics, Section 11 of Progress Report No. 39 for October 1-31, 1949
Date: 11/30/1949

Report: AECD-4025

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Breeding- Collisions- Critical Assemblies- Criticality- Energy Levels-
Epithermal Neutrons- Equations- Gold- Helium- Indium- Knolls Atomic Power Laboratory- Laboratory
Equipment- Leaks- Manganese- Measured Values- Neutron Flux- Oxygen- Plutonium- Quantity Ratio-
Seals- Testing- Uranium 235; Cylinders- Friction- Optical Systems- Sodium- Surfaces- Tables- Tubes
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Author: Cohen, E.

Title: Flux Distribution-Converter Reactor
Date: 4/17/1953

Report: AECD-4034; NAA-SR-Memo-173
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium; Blankets; Breeding; Conversion; Density; Distribution;
Efficiency; Equations; Errors; Graphite; MTR; Neutron Flux; Numericals; Power; Reactor Core; Reactors;
Reflectors; Spheres; Thorium; Volume; Water; Zones
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Author: Garabedian, H. L.

Title: Theoretical Calculations on ZPR Experimentation Part I1. The Calibration of the Single Central Cross
Control Rod

Date: 1/18/1951

Report: AECD-4037; WAPD-RM-36
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Control Systems; Criticality; Equations; Measured Values; Perturbation
Theory; Reactivity; Reactors; Rods; Standards
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Author: Roderick, C.

Title: Poison Transient After Power Cutback and Its Effect on Reactivity
Date: 5/14/1952

Report: AECD-4041; NAA-SR-Memo-314

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Breeding; Equations; Fission Products; Plutonium; Poisoning; Reactivity;
Samarium 149; Shutdown; Transients; Uranium; Xenon 135
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Author: Coveyou, R. R./ Macauley, B. T.

Title: Suggested Correction to Age-Diffusion Equation As Used by the ANP Physics Group
Date: 11/1/1951

Report: AECD-4043; Y-F10-73

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Differential Equations; Diffusion; Errors; Fermi Age; Neutrons
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Author: Robinson, L. B.

Title: Further Studies on Control of the Converter Reactor
Date: 5/12/1952

Report: AECD-4052; NAA-SR-Memo-318
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Breeding; Control Elements; Control Systems; Equations; Numericals;
Reactivity; Rods

C-226



Author: Murray, Raymond / Schmidt, George W.
Title: Criticality in Graphite Systems

Date: 1/1/1947

Report: AECD-4055; A-7.390.21
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Contamination; Critical Assemblies; Criticality; Differential Equations;
Diffusion; Electrodes; Electromagnetism; Graphite; Numericals; Separation Processes; Thermal Neutrons;
Uranium 235
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Author: Murray, R. L. / Schmidt, G. W.
Title: Method for Determining Solid Angles
Date: 11/25/1946

Report: AECD-4056

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Cylinders; Fissionable Materials; Mass; Mathematics; Plates;
Volume
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Author: Webster, J. W.

Title: Numerical Technique for Criticality Calculations on Hydrogen Moderated Reactors
Date: 8/20/1951

Report: AECD-4060; Y-F10-66

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Equations; Numericals; Reactors; Water Moderator Caaa
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Author: Cohen, E. Richard

Title: Influence of Absorption on the Effective Value of Eta
Date: 1/22/1953

Report: AECD-4072; NAA-SR-Memo-578
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Capture; Epithermal Neutrons; Equations; Numericals;
Reactors; Thermal Utilization; Zones
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Author: Balent, R.

Title: Neutron Economy of Various Converter Reactor Designs
Date: 12/12/1951

Report: AECD-4080; NAA-SR-Memo-158
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium 8; Beryllium 9; Beryllium Moderator; Boron; Breeding;
Configuration; Critical Assemblies; Criticality; Cross Sections; Fast Neutrons; Interactions; Measured
Values; Multiplication Factors; Neutrons; Nuclear Reactions; Numericals; Planning; Reactivity; Reactors;
Standards; Uranium; Uranium 233; Variations
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Author: Webster, J. W.

Title: Practical Reactor Theory
Date: 10/21/1953

Report: AECD-4083
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Control Elements; Criticality; Diffusion; Distribution; Fission Products;
Group Theory; Heating; Neutron Flux; Poisoning; Power; Reactivity; Reactors; Rods; Samarium; Startup;
Temperature; Xenon
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Author: Weinberg, Alvin M. / Noderer, L. C.

Title: Supplement to Theory of Neutron Chain Reactions
Date: 5/26/1952

Report: AECD-4143; CF-51-5-98

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Equations; Exponential Piles; Fission; Homogeneous Reactors; Neutrons;
Nuclear Reactions; Reactors; Resonance
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Author: n. a.

Title: Report of the Physics Section for June, July, August 1955
Date: 1/6/1956

Report: AECD-4168; KAPL-1404

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Alpha Spectrometers; Atoms; Breit-Wigner formula; Configuration; Gamma
Spectrometers; Irradiation; Mass; Monte Carlo Method; Neutron Beams; Neutrons; Radiation Injuries;
Resonance; Resonance Escape Probability; Scattering; Semiconductors; Temperature
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Author: Murray, R. L. / Schmidt, G. W.

Title: Criticality in Untamped Uranium Solutions
Date: 1/1/1947

Report: AECD-4190

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Diffusion Length; Energy; Fermi Age; Impurities; Neutrons;
Quantitative Analysis; Reflectors; Solutions; Uranium 235; Water
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Author: Morfitt, John W. / Murray, Raymond / Schmidt, George W.
Title: Critical Conditions in Cylindrical Vessels

Date: 1/22/1947

Report: AECD-4191

Conference/Journal:

Conference Session:

Abstract/Keyterms: Early hand calculation methods to estimate process limits for HEU solution
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Author: Snyder, T. M.

Title: The Effects of Internal Conversion on Critical Mass and Operating Life of a Thermal Reactor
Date: 7/21/1952

Report: AECD-4217; MEMO-TMS-7

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Conversion; Criticality; Fuels; Internal Conversion; Mass; Operation;
Reactor Fueling; Reactors; Thermal Neutrons
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Author: King, J. S.

Title: Self-Shielding Measurements in PPA-20
Date: 9/9/1954

Report: AECD-4226; MEMO-JSK-4
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Activation; Boron; Cadmium; Foils; Gold; Irradiation;
Mathematics; Measured Values; Neutrons; Performance; Reactivity; Reactors; Shielding; Silver; Uranium
235; Uranium 238
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Author: Linsmayer, R. M. / Seybolt, A. U.
Title: Hot Coining Beryllium

Date: 9/24/1948

Report: AECD-4228; MEMO-RML-1
Conference/Journal:

Conference Session:

Abstract/Keyterms: Mineralogy, Metallurgy, and Ceramics; Adhesion; Beryllium; Configuration;
Criticality; Deformation; Dies; Graphite; High Temperature; Hot Working; Layers; Lubrication;
Machining; Pressure; Uses; Variations
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Author: Auerbach, T.

Title: K(inf) in Uranium-Water Lattices
Date: 7/28/1955

Report: AECD-4229
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Enrichment; Multiplication Factors; Quantitative Analysis;
Reactors; Uranium; Water; Water Moderator
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Author: Miraldi, F. D. / et al.

Title: Criticality Studies of Interacting Cylindrical Systems
Date: 1/1/1954

Report: AECD-4231

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Cylinders; Enrichment; Multiplication Factors;
Neutron Flux; Nuclear Reactions; Reactors; Reflectors; Solutions; Transport Theory; Uranium 235; Water;
Water Moderator
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Author: Paxton, H. C.
Title: Booby Traps
Date: 1/1/1957
Report: AECD-4240
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Accidents; Bessel Functions; Boundary Conditions; Critical Assemblies;
Criticality; Differential Equations; Diffraction; Dispersion Relations; Electric Conductivity; Excursions;
Fluids; Liquids; Magnetic Fields; Mathematics; Mercury; Pressure; Prompt Neutrons; Pulses; Radiations;
Reactor Safety; Scalers; Sodium; Stability; Viscosity
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Author: Starr, E. / Toops, E. C.

Title: Results of Experiment 1 FCE Calibration with Borax Core
Date: 10/1/1956

Report: AECD-4242

Conference/Journal:

Conference Session:

Abstract/Keyterms: The justification of using polyethylene whose hydrogen density of 0.132 gm/cm/sup
3/ with a distributed void of 15.9% as a mockup of water at 70 deg F and having a hydrogen density of
0.111 gm/cm/sup 3/ was tested. A mockup close to the BORAX core was built and its critical mass
determined. Corrections were calculated for differences in the hydrogen density and self shielding of the
fuel. The effective FCE critical mass agreed with that of the BORAX core to within one percent.
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Author: Engle, Leon B.

Title: Critical Masses of Mildly Diluted U235 Systems Derived from Reactivity Contribution Data
Date: 1/1/1956

Report: AECD-4245

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Configuration; Critical Assemblies; Criticality; Cross Sections;
Enrichment; Equations; Mass; Reactivity; Transport; Uranium 235; VVolume
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Author: Nielsen, M. J. / Webster, J. W.

Title: Solution of Kinetic Equations of Cylindrical Liquid Fuel Reactor
Date: 9/18/1951

Report: AECD-4249

Conference/Journal:

Conference Session:

Abstract/Keyterms: A method is presented for solving the non-linear equations which attempt to predict
the kinetic behavior of the liquid-fuel Aircraft Reactor Experiment. Equations describing the flux and
temperature of the reactor components are given. Problems considered include response to a sudden control
rod motion, response to a sudden change of inlet coolant temperature, and response to a sudden damage of
inlet coolant temperature when the control rod is activated by a certain function of the inlet and outlet
coolant temperatures.
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Author: Rohr, R. C./ Henry, H. F.

Title: Estimates of Minimum Critical Volumes
Date: 2/15/1952

Report: AECD-4264; KS-267(Del.)
Conference/Journal:

Conference Session:

Abstract/Keyterms: A study was made of the available high-assay criticality data for materials of 93.4%
and 95.3% U235, and minimum critical volumes were estimated for several conditions. The data, estimated
for aluminum and stainless steel containers, water and air reflected, and with and without shielding, are
tabulated.
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Author: Callihan, A. D. / Henry, H. F. / Macklin, R. L.

Title: Uranium-235 Critical Mass Dependence on Moderation
Date: 9/22/1952

Report: AECD-4265, KS-315(Del.)

Conference/Journal:

Conference Session:

Abstract/Keyterms: Based on experimental data and on conservative theoretical considerations, an
estimate has been made of the relation of the minimum U-235 critical mass to the hydrogen moderation for
uranium material at the U-235 assays for which experimental information is available. These estimates have
been used in indicating maximum safe amounts for conditions where definite moderation limitations can
be established.
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Author: Henry, H. F. / Newlon, C. E.

Title: Variation of Critical Parameters between U-235 Arrays of 4.9% and 93.4%
Date: 10/23/1953

Report: AECD-4266

Conference/Journal:

Conference Session:

Abstract/Keyterms: The minimum critical mass, volume, and cylinder diameter for U of 4.9% U235/
assay were determined as 1.63 kg, 32.1 liters, and 10.7 in., respectively. Curves have also been prepared by
applying the same constant correction to each minimum parameter curve that was used in establishing
always- safe” values for 93.4% assay material. These reduction curves may serve as possible criteria for
establishing always-safe” values over a wide range of U235 assays.
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Author: Henry, H. F. / Newlon, C. E.

Title: Variation of Critical Parameters Between U-235 Assays of 4.9 Percent and 93.4 Percent
Date: 10/23/1953

Report: AECD-4266; KS-399(Del.)

Conference/Journal:

Conference Session:

Abstract/Keyterms: The minimum critical mass, volume, and cylinder diameter for U of 4.9% U235 assay
were determined as 1.63 kg, 32.1 liters, and 10.7 in., respectively. Curves have also been prepared by
applying the same constant correction to each minimum parameter curve that was used in establishing
“always-safe” values for 93.4% assay material. These reduction curves may serve as possible criteria for
establishing always-safe” values over a wide range of U235 assays.
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Author: Linenberger, G. A.

Title: A Uranium Critical Assembly at Low U235 Concentration
Date: 1/1/1956

Report: AECD-4285

Conference/Journal:

Conference Session:

Abstract/Keyterms: A critical metal assembly is described that has a cylindrical core of uranium with an
average U235 concentration of 161/4% and a 3 inch reflector of natural uranium. The critical mass was
determined to be 692 plus or minus 4 kg of core material, from which a value for the critical mass of a bare
sphere, having the same concentration, is calculated. Measurements of the prompt neutron decay constant,
reactivity contributions of several materials, and radial and axial variations of fission rates of U235 U238
and Np237 as well as ratios of fission cross sections for these isotopes, are reported.
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Author: Oravec, F.

Title: Survey of Soviet Reactors (Status According to Published Reports Up to September 15, 1958)
Date: 1/1/1958

Report: AECL-1011

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Westcott, C. H.

Title: Effective Cross Section Values for Well-Moderated Thermal Reactor Spectra
Date: 11/1/1960

Report: AECL-1101

Conference/Journal:

Conference Session:

Abstract/Keyterms: This document replaces the earlier versions (CRRP-680 and CRRP-787) and now
employs the o (E) information contained in Supplement 1 (1960) of the 2nd edition of BNL-325 and other
data privately collected to a cut-off date of April 1, 1960. The compilation is also enlarged to include higher
temperatures (thus superseding CRRP-862) and for the first time also includes s-factors calculated using
the epithermal cut-off functions exhibiting a maximum at just above the cut-off energy, which have recently
been indicated by Swedish and U.K. measurements, as well as by analysis of some calculated spectra. As
in the earlier compilation, the notation of the author's Geneva Conference (1958) paper is used, the effective
cross section ¢ being given in terms of the 2200 m/sec. value co by the relation 6 co (g + rs), where g and
s are the factors listed in this compilation and r is a measure of the proportion of epithermal neutrons in the
reactor spectrum.
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Author: Hollies, R. E. / Rae, H. K.

Title: Chemical Aspects of the Use of Soluble Poisons for Reactivity Control in CANDU. Il. Reactor
Poison Deposition on Moderator System Surfaces

Date: 1/1/1961

Report: AECL-1389; CRCE-1039
Conference/Journal:

Conference Session:

Abstract/Keyterms: The deposition of boron from boric acid and cadmium from cadmium sulfate
solutions on Zircaloy, stainless steel, and aluminum was measured. On Zircaloy and stainless steel the
amount deposited will have a negligible effect on reactivity in CANDU. Cadmium sulfate is recommended
as the preferred soluble poison with the provision that the equivalent pH of the moderator be maintained at
6 or below. The small amount of deposition found can be explained in terms of ion exchange on the oxide
film covering the metal.
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Author: Green, R. E. / Bigham, C. B.

Title: Uranium Dioxide Lattice-Parameter Measurements in ZED2
Date: 9/1/1963

Report: AECL-1814

Conference/Journal:

Conference Session:

Abstract/Keyterms: The ZED-2 reactor at Chalk River is a deuterium oxide-moderated, zero-power,
critical facility in which experiments are done to determine the parameters of lattices of fuel assemblies
which are possible contenders as fuel for nuclear power stations. Detailed lattice parameter measurements
have been made for lattices of fuel assemblies which are similar to the fuel channels of the NPD and
CANDU power reactors. Experimental results for lattices of NPD Type 7-rod uranium-dioxide fuel bundles
were presented at the IAEA panel meeting on heavy water lattices in Vienna in February, 1963. This paper
describes the results that have been obtained for lattices of CANDU Typel9-rod uranium-dioxide fuel
bundles.
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Author: Aleksenko, U. N. / Buinitskaya, V. I. / Zaslavskii, V. V. [ Zvonov, N. V. / et al.
Title: Critical Experiments with the Organic Coolants Mono-Isopropyldiphenyl and Gas Oil
Date: 1/1/1964

Report: AECL-2330, 218-232

Conference/Journal:

Conference Session:

Abstract/Keyterms: The neutron physics for polyphenyl-type moderators is similar to that for water
moderators. However, certain peculiarities in the molecular structure and the different atomic compositions
of organic moderators compared with that of water give the organic moderators special characteristics from
the point of view of their moderating properties. We have conducted critical experiments using fuel
elements of type EK-10 (these are standard fuel elements used in reactors of type VVR-S) and the organic
moderators mono-isopropyldiphenyl (which is a product of the alkylation of diphenyl) and gasoil (a straight
distillation fraction of natural oil representing a mixture of aromatic napthene and paraffin hydrocarbons)
as well as an aqueous moderator. The results of these experiments led to the construction of an experimental
organic-moderated reactor. The output capacity of the reactor was 300 kW. The main results of these critical
experiments, the description of the OR reactor and the results of several measurements carried out on this
reactor are described below.
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Author: Urova, L. N. / Polyakov, A. A./ Klenov, G. I. / Morosov, I. G. / Inyutin, E. 1. / Sidorov, G. I.
Title: A Study of the Physical Characteristics of Hydrogen-Containing Reactors in the Critical Region
Date: 1/1/1964

Report: AECL-2330, 233-250

Conference/Journal:

Conference Session:

Abstract/Keyterms: The physics of reactors using an organic moderator-coolant is, in many respects,
similar to the physics of an aqueous reactor, since in both cases hydrogen plays the main role in the process
of neutron moderation. However, the hydrogen density in organic moderators may be significantly different
from its density in water. It is therefore expected that there will be some differences in the values of the
core parameters between organic and aqueous-moderated reactors. The optimum lattice pitch and the
neutron leakage from the system, both of which depend to a considerable extent on the values of the
moderating parameters and the diffusion of thermal neutrons, must also be different for organic and aqueous
reactors. Because of the above considerations an experimental comparison of the two moderators, in
identical critical conditions is of interest. In the experiments to be described the organic moderator was
chosen from the class of alkyl-substituted polyphenols, viz. mono-isopropyl-diphenyl, C15H16. The
schematic of the critical test assembly is shown.
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Author: Serdula, K. J. / Green, R. E.

Title: Lattice Measurements with 19-Element Natural Uranium Metal Assemblies. Part 1-Bucklings for a
Range of Spacings with Heavy Water and Helium Coolants

Date: 10/1/1965

Report: AECL-2516
Conference/Journal:
Conference Session:

Abstract/Keyterms: Bucklings derived from activation measurements in the ZED-2 reactor are given for
19-element natural uranium metal assemblies. Measurements made in triangular arrays of 55 assemblies at
pitches in the range 20 to 40 cm. Coolants used were/ (1) deuterium-oxide of moderator purity, (2) helium
to simulate a voided condition. Bucklings obtained with helium as coolant are higher than those for
deuterium-oxide coolant for the pitches investigated.
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Author: Serdula, K. J.

Title: Lattice Measurements with 19-Element Natural Uranium Metal Assemblies. Part 1l. Relative Total
Neutron Densities and Hyperfine Activation Distributions in a Lattice Cell

Date: 12/1/1965

Report: AECL-2523
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Activation; Air; Configuration; Critical
Assemblies; Diagrams; Distribution; Fuel Elements; Heavy Water Coolant; Natural Uranium Fuel; Neutron
Flux; Numericals; Research Reactors; Tables; ZED-2

C-258



Author: Stewart, J. D.

Title: Examples of Calculation of Neutron Diffusion Parameters of a Parallel-Plate Lattice
Date: 2/1/1966

Report: AECL-2543; CRRP-1233

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: Okazaki, A. / Craig, D. S.

Title: Determination of Lattice Parameters Using a Few Rods
Date: 3/1/1967

Report: AECL-2593

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Analysis;
Configuration; Coolants; Criticality; Fast Fission Factor; Fuel Elements; Heavy Water Moderator; Helium;
Micrete-Code; Natural Uranium Fuel; Neutron Flux; Parameters; Programming; Research Reactors;
Standards; Uranium; Uranium Dioxide; Westcott Parameters
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Author: Okazaki, A. / Craig, D. S.

Title: A Determination of Lattice Parameters Using a Few Rods. Corrigendum
Date: 1/1/1969

Report: AECL-2593(Suppl.)

Conference/Journal:

Conference Session:

Abstract/Keyterms: Criticality / Calculation of Lattice Parameters, Error Analysis of Persson Method for
Few Rod Substitution; Neutrons / Flux Distribution in Few Rod Lattice, Error Analysis of Persson Method
for
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Author: Serdula, K. J.

Title: Lattice Measurements with 28-Element Natural Uranium Dioxide Fuel Assemblies Part 1. Bucklings
for a Range of Spacings with Three Coolants

Date: 7/1/1966

Report: AECL-2606
Conference/Journal:
Conference Session:

Abstract/Keyterms: Bucklings derived from activation measurements in the ZED-2 reactor are given for
28-element natural uranium-oxide fuel assemblies. Measurements were made in deuterium-oxide-
moderated triangular arrays of 55 assemblies at pitches in the range 20 to 40 cm. The three coolants used
were. (1) deuterium-oxide of moderator purity. (2) helium to simulate a voided condition. (3) HB-40, an
organic liquid. Bucklings obtained with helium as coolant are greater than those for deuterium-oxide and
HB-40 coolants for the pitches investigated. Macroscopic variations of the indium-cadmium ratio were
measured with deuterium-oxide and HB-40 coolants within the range of pitches studied.
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Author: Kay, R. E. / Green, R. E.

Title: Lattice Measurements with 7-Rod Clusters of Natural Uranium Carbide in Heavy Water Moderator.
Part 11. Neutron Spectrum Parameters in a Lattice Cell

Date: 12/1/1966

Report: AECL-2651
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Test Facilities; Activation;
Configuration; Critical Assemblies; Fuel Element Clusters; Fuel Elements; Heavy Water Moderator;
Lutetium Alloys; Manganese Alloys; Measurement; Neutrons; Uranium Carbides Indium Alloys
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Author: Green, R. E. / Kay, R. E. / Colpitts, C. W.

Title: CANDU-BLW Experiments in ZED-2. Part I1l. Buckling and Loss of Coolant Experiments
Date: 5/1/1967

Report: AECL-2691

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Air;
Buckling; Coolants; Critical Assemblies; Losses; Neutrons; Reactivity; Research Reactors; Rods; Uranium
Dioxide; Water Moderator; ZED-2
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Author: Green, R. E. / Kay, R. E. / Halsall, M. J.

Title: Integral Neutron Spectrum Measurements in Heavy Water Lattices and a Comparison with Theory
Date: 6/1/1967

Report: AECL-2707

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Air; Burnup;
Configuration; Coolants; Cross Sections; Exponential Piles; Fuels; Heavy Water Coolant; Heavy Water
Moderator; Lattices; Neutrons; Organic Coolant; Reactors; Research Reactors; Spectra; Temperature;
Uranium; Uranium Carbides; Uranium Dioxide; Variations; ZED-2; ZEEP
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Author: Pasanen, A. A./ Blansche, J. F.

Title: Douglas Point HWR Startup Physics Measurements and Predictions
Date: 1/1/1967

Report: AECL-2712; CONF-680601-32

Conference/Journal:

Conference Session:

Abstract/Keyterms: Commercial Power Reactors-Kinetics & Dynamics; Analysis; Candu; Criticality;
Measurement; Reactivity; Reactors; Startup
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Author: Serdula, K. J. / Green, R. E.

Title: Lattice Measurements with 28-Element Natural UO2 Fuel Assemblies. Part Il. Relative Total
Neutron Densities and Hyperfine Activation Distributions in a Lattice Cell

Date: 1/1/1967

Report: AECL-2772
Conference/Journal:
Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Kinetics & Dynamics; Activation;
Configuration; Criticality; Distribution; Measurement; Moderators; Natural Uranium Fuel; Neutron Flux;
Neutrons; Reactor Core; Research Reactors; Uranium Dioxide; ZED-2
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Author: Okazaki, A./ Durrani, S. . A.

Title: Lattice Measurements with 19-Element Rods of ThO2-235U02 in Heavy Water Moderator. Part |I.
Buckling, Fine Structure, and Neutron Spectrum Parameters

Date: 1/1/1967

Report: AECL-2778
Conference/Journal:
Conference Session:

Abstract/Keyterms: Uranium Oxides UO2 / ThO2-UO2, Lattice Parameter Measurements in Heavy Water
Moderated 19-Rod Clusters of Uranium-235 Enriched; Reactors, Research / Lattice Parameter
Measurements on Heavy Water Moderated 19-Rod Clusters of Enriched-Uranium Oxide (UO2)-Thorium
Oxide in ZED-2; Thorium Oxides ThO2 / ThO2-UO2, Lattice Parameter Measurements in Heavy Water
Moderated 19-Rod Clusters of Uranium-235 Enriched
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Author: Okazaki, A.

Title: Lattice Measurements with 19-Element Rods of ThO2-235U02 in Heavy Water Moderator. Part 1.
Relative Fission Rates, Fast Fission Ratio, Conversion Ratio, and Comparison with Calculations

Date: 1/1/1968

Report: AECL-2779
Conference/Journal:
Conference Session:

Abstract/Keyterms: Air/Effects on Physics Measurements of Thorium Oxide ThO2; uranium Oxide
(UO2)-Fueled Heavy Water-Moderated 19-Element Candu Rod-Type Assembly, analysis of, Water-D2
Effects on Physics Measurements of Thorium Oxide ThO2; uranium Oxide UO2-Fueled Heavy Water-
Moderated 19-Element Candu Rod-Type Assembly, analysis of; Uranium Oxides UO2/ThO2-UO2 Fuel
Rods of Heavy Water-Moderated 19-Element Critical Assembly, Physics Measurements in Candu-Type;
Thorium Oxides ThO2/ThO2-UO2 Fuel Rods of Heavy Water-Moderated 19-Element Critical Assembly,
Physics Measurements in Candu-Type; Water/Effects on Physics Measurements of Thorium Oxide ThO2
Uranium Oxide UO2-Fueled Heavy Water-Moderated 19-Element Candu Rod-Type Assembly, analysis
of; Terphenyl/Effects on Physics Measurements of Thorium Oxide ThO2 Uranium Oxide UO2-Fueled
Heavy Water- Moderated 19-Elements
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Author: Mehta, S. L. / Serdula, K. J.

Title: Integral Measurements for 28-Element Uranium-Dioxide Assemblies with Air, Water, and Air-Water
Mixture Coolants

Date: 7/1/1969

Report: AECL-3416
Conference/Journal:
Conference Session:

Abstract/Keyterms: Detailed integral measurements were made for heavy water moderated lattices of 28-
element uranium-oxide clusters at a triangular pitch of 30 cm. Fast fission ratios, initial conversion ratio,
and radial cell fine structure measurements were made with three coolants/ water of densities 1.0 and 0.41
gram/cc and air.
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Author: n.a.

Title: Biology and Health Physics Division Progress Report, October 1--December 31, 1970
Date: 10/31/1971

Report: AECL-3860; PR-B-88

Conference/Journal:

Conference Session:

Abstract/Keyterms: Life Sciences--Radiation Effects on Biochemicals; Life Sciences--Radiation Effects
on Animals--Invertebrates; Life Sciences--Radiation Effects on Animals--Vertebrates; Life Sciences--
Health Physics & Safety--Radioactive Contamination & Decontamination; Life Sciences--Ecology--
Interrelation; Life Sciences--Health Physics & Safety--Dosimetry & Monitoring; Abundance-- Calcium 47-
- Cesium 137-- Chalk River-- Cobalt 60-- Environment-- Fallout-- Fish-- Metabolism-- Monitoring--
Plants-- Plutonium-- Strontium 85-- Strontium 90-- Tritium; Accidents-- Beta Particles-- Criticality--
Electron Beams-- Energy Losses-- Gamma Radiation-- Instruments-- Molecules-- Monitoring-- Neutrons-
- Radiation Doses; Bacteriophages-- Mutations-- Radiation Effects-- Temperature-- Ultraviolet Radiation-
- Yeasts; Computers-- Embryos-- Fertility-- Fish-- Gamma Radiation-- Man-- Populations-- Radiation
Effects-- Rats- - Sperm-- Weight-- X Radiation; Dna-- Escherichia Coli-- Micrococcus Radiodurans--
Radiation Effects
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Author: Cowper, G.

Title: Health Physics Branch
Date: 1/1/1971

Report: AECL-4052
Conference/Journal:
Conference Session:

Abstract/Keyterms: Life Sciences-Health Physics & Safety-Dosimetry & Monitoring; Accidents; Air;
Alpha Particles; Beta Particles; Chalk River; Cobalt 60; Contamination; Counters; Criticality; Detection;
Dosemeters; Dosimetry; Electron Beams; Energy Losses; Filters; Gamma Radiation; Instruments; lodine;
Irradiation Devices; Mockup; Monitoring; Neutron Spectra; Neutrons; Personnel; Pulse Generators;
Radiation Doses; Radiosensitivity; Semiconductor Counters; Spectra; Thermal Neutrons;
Thermoluminescence; Tritium; Water; X Radiation
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Author: Mcdonnell, F. R. N. / Okazaki, A.

Title: Static Measurements in Coupled Cores in the ZED-2 Reactor
Date: 11/15/1971

Report: AECL-4061

Conference/Journal:

Conference Session:

Abstract/Keyterms: The coupling between two halves of a 15 cm pitch lattice of 112 ZEEP rods was
studied as a function of separation. At the 6 pitch, i.e., 90 cm separation, the cores are still strongly coupled.
The difference in k(eff) for the split core and the half core at the half core critical height is 15.3 mk. A row
of ZEEP rods between the two halves (Core E) increases the coupling and a row of H2O-filled tubes
decreased the coupling. The MICRETE-4 calculations of the critical heights are in general in good
agreement with the measurements, the largest discrepancies up to 3 mk being for the cores with the row of
H20O-filled tubes. The calculated and measured critical height changes for the insertion of a cobalt wire
absorber are in good agreement. The calculated and measured flux distributions agree in the core, but in the
heavy water region outside eccentrically located cores the calculated fluxes are too low.
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Author: Keller, N. A.

Title: Validation of the KENO and SU-Hammer Codes for Plutonium Systems
Date: 7/1/1976

Report: AECL-5535

Conference/Journal:

Conference Session:

Abstract/Keyterms: The computer codes KENO and SU-HAMMER were used to calculate a number of
critical experiments for plutonium solutions, over a wide range of hydrogen/plutonium atom ratios and a
number of plutonium-240 contents. Both codes proved to be suitable for use in criticality safety
calculations.
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Author: Keller, N. A.

Title: Calculation of Fourteen Plutonium-Uranium Critical Experiment Benchmarks Using KENO and SU-
Hammer

Date: 7/1/1976

Report: AECL-5539
Conference/Journal:
Conference Session:

Abstract/Keyterms: The fourteen plutonium-uranium critical benchmarks tabulated by Bierman were
calculated using the codes KENO and SU-HAMMER. Both codes yielded k-effectives which were
approximately 1-2% high for the critical systems. This bias was consistent with those obtained for
plutonium systems.
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Author: Keller, N. A.

Title: Criticality Data for (Pu,U)O2 Fuel
Date: 7/1/1978

Report: AECL-5807(rev.1)
Conference/Journal:

Conference Session:

Abstract/Keyterms: The code SU-HAMMER was used to generate criticality data for (Pu, UO2 fuels for
up to 5 wt% PuO2 in the mixed oxide. The calculational methods were validated against critical
experiments.
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Author: Keller, N. A.

Title: Validation of the KENO and SU-HAMMER Codes for Critical Solution Systems of U-233 and U-
235

Date: 4/1/1978

Report: AECL-5917
Conference/Journal:
Conference Session:

Abstract/Keyterms: The codes KENO and SU-HAMMER have been used to calculate critical solution
experiments for U-233 and U-235. The codes appear to perform adequately, except for low H/U-233 ratios
where SU-HAMMER k-effectives are considerably higher than unity.
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Author: Lewis, W. B.

Title: Initial Fueling of Power Reactors
Date: 12:00:00 AM

Report: AECL-696; DM-54
Conference/Journal:

Conference Session:

Abstract/Keyterms: By following a carefully planned fueling schedule it is possible to save the price of
almost half a complete reactor charge of fuel. For power reactors this amounts to a significant saving in the
cost of power below the steady rate in the first few years of operation. The saving is derived from the excess
reactivity of fresh fuel compared with the average when a fuel change becomes necessary. A practical case
of bi-directional slug fueling is evaluated in detail in an appendix. Some pitfalls arising from badly planned
schedules are discussed.
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Author: Duret, M. F. / Marriot, R.

Title: A Computer Program for Reactor Studies
Date: 10/1/1959

Report: AECL-911

Conference/Journal:

Conference Session:

Abstract/Keyterms: To find the optimum value for each of the many parameters occurring in the design
of a nuclear power station, a great deal of computation has to be done. To reduce this load of routine
calculations a computer program was written in 1957 and was described in RPI-27. While the program
turned out to be very useful, it was soon recognized that it was also extremely inflexible. The effect of
changes in some design parameters could be studied only by changing the program as well as the input data.
This practice was very time-consuming. While it is not practicable to write a computer program for the
Datatron which is sufficiently general at the outset to take care of all conceivable reactor optimization
problems, it is possible to break the program up into a number of self-contained sections common to many
problems. These sections can then be used to compose larger programs suitable for a variety of problems.
A number of these sections are described and how their use in building up a "reactor optimization program"
is discussed
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Author: Rimmer, E. / et al.

Title: The Provision of Criticality Incident Detection, Alarm and Warning Systems
Date: 2/1/1987

Report: AECP-1074

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Rastogi, B. P.

Title: Effect of Cavities on the Critical Mass of a Swimming Pool-Type Reactor
Date: 1/1/1957

Report: AEC-TR-3135

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Kamaev, A. V. / Dubovskii, B. G. / Vavilov, V. V. / Popov, G. A. / Palamarchuk, Yu. D./
lvanov, S. P.

Title: Experimental Investigation of Effects of Interaction of Two Subcritical Reactors
Date: 10/9/1962

Report: AEC-TR-4708

Conference/Journal:

Conference Session:

Abstract/Keyterms: Criticality results are given for experiments on the interaction of two subcritical
reactors for two different configurations. One configuration (homogeneous) was two cylinders filled with
an aqueous solution of uranyl nitrate and spaced at different distances apart. The other configuration
(heterogeneous) was a steel tank containing two aluminum grids with various loadings of uranium blocks
and filled with water. The interaction at large distances in water was found to be much less than in air.
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Author: Marchuk, G. I. / llyasova, G. A. / Kolesov, V. E. / Kochergin, V. P. / Kuznetsova, L. .
Title: Critical Masses of Aqueous Mixtures of Uranium and Plutonium Compounds

Date: 1/1/1960

Report: AEC-TR-4712

Conference/Journal:

Conference Session:

Abstract/Keyterms: Translation by AEC. Hand methods to extrapolate critical mass mass data to differing
enrichments, using data for water-moderated UO2 or UO2+PuQO2.
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Author: Marchuk, G. I. / llyasova, G. A. / Kolesov, V. E. / Kochergin, V. P. / Kuznetsova, L. I./
Pogudalina, E. I.

Title: Critical Masses of Uranium-Beryllium Reactors
Date: 1/1/1960

Report: AEC-TR-4713

Conference/Journal:

Conference Session:

Abstract/Keyterms: Similar to AEC-TR-2712, with U-Be as the fissile material and Be as the reflector.
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Author: Marchuk, G. I. / Kochergin, V. P.

Title: Approximate Method of Calculation of Critical Masses of Spherical Reactors with Infinite Reflector
Date: 1/1/1960

Report: AEC-TR-4714

Conference/Journal:

Conference Session:

Abstract/Keyterms: Similar to AEC-TR-2712, various fissile mixture and reflector conditions.
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Author: Marchuk, G. I. / llyasova, G. A. / Kolesov, V. E. / Kochergin, V. P. / Kuznetsova, L. I./
Pogudalina, E. I.

Title: Critical Masses of Uranium-Graphite Reactors
Date: 1/1/1960

Report: AEC-TR-4715

Conference/Journal:

Conference Session:

Abstract/Keyterms: Similar to AEC-TR-2712, with U-C as the fissile material and C as the reflector.
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Author: Blokhintsev, D. I. / BlokhIn, G. B. / Blyumkina, Yu. A.
Title: Impulse Reactor Utilizing Fast Neutrons

Date: 8/11/1961

Report: AEC-TR-4843

Conference/Journal: Seminar on Neutron Physics of Reactors Utilizing Fast and Intermedlate Neutrons,
Vlenna, Austrla, August 3-11, 1961

Conference Session:

Abstract/Keyterms:
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Author: Dabrowski, C.

Title: On the Accuracy of the Experimental Methods Used in the Investigations of Reactor Characteristics
in Critical Assemblies with Slightly Enriched UO2 Fuel and Light Water Moderator. Part |

Date: 10/1/1974

Report: AEC-TR-7533/9
Conference/Journal:
Conference Session:

Abstract/Keyterms: The development of experimental methods has been reviewed and observed data have
been compared with those calculated for light-water lattices of low-enriched uranium dioxide fuel. The
observed integral reactor parameters provide a fundamental test on calculation methods. These parameters
include: material buckling B2, parameter dr/dH, intracell parameters d28, r28, d25, MCR, x, spectral indices
(SI), and related activation measurements. A neutron balance performed for an experimental 3 percent-
enriched UO2-H20 lattice was used to evaluate the effects of uncertainties inherent in the reactor
parameters on keff. The reactor parameter accuracies achieved in highly advanced laboratories have been
compiled. On this basis recommendations have been formulated concerning the accuracy required in reactor
parameters.
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Author: Carlson, Bengt

Title: Neutron Diffusion Theory: The Transport Approximation
Date: 1/24/1950

Report: AECU-0725; LADC-756; LA-1061
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Anisotropy; Configuration; Criticality; Cross Sections; Diffusion;
Equations; Neutrons; Numericals; Scattering; Serber-Wilson Method; Spheres; Transport Theory; Velocity
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Author: Mosley, J. R. / Lucchesi, C. A./ Muller, R. H.

Title: Automatic Instrumental Methods for the Determination of Critical Solution Temperatures
Date: 1/1/1954

Report: AECU-2965

Conference/Journal:

Conference Session:

Abstract/Keyterms: Chemistry; Automation; Chemicals; Computers; Control Systems; Criticality;
Detection; Electric Potential; Errors; Heating; Instruments; Measured Values; Photoelectric Cells;
Quantitative Analysis; Recording Systems; Servomechanisms; Solutions; Switches; Temperature
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Author: Kaplan, I.

Title: Lectures on Elementary Pile Theory
Date: 1/1/1952

Report: AECU-3031
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Equations; Reactors
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Author: Kahn, Herman

Title: Applications of Monte Carlo
Date: 4/27/1956

Report: AECU-3259
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Differential Equations; Distribution; Integral Equations; Integrals;
Mathematics; Monte Carlo Method; Probability; Randomness; Sampling
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Author: Putnam, Glen E.

Title: Nuclear Considerations on Blanket Production of Isotopes Using a Core of MTR Fuel Elements
Date: 7/2/1956

Report: AECU-3346; IC-GEP-56-13

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Equations; Reactors
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Author: Putnam, Glen E.

Title: Nuclear Considerations on the Use of Na in BeO and Graphite Cores as a Potential Gamma Source
Date: 7/2/1956

Report: AECU-3347; IC-GEP-56-14

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Activation; Beryllium Moderator; Beryllium Oxides; Burnup;
Criticality; Efficiency; Energy; Enrichment; Fuel Elements; Fuels; Gamma Radiation; Gamma Sources;
Graphite; Irradiation; Liquid Metal Coolant; Liquid Metals; Mass; Reactor Core; Reactor Fueling;
Reactors; Sodium; Sodium 24; Uranium; Volume

C-294



Author: Grundl, J. A. / Korbitz, F. W. / Lindsey, Betty A.
Title: Hydro Critical Assembly

Date: 10/1/1957

Report: AECU-3509

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Critical Assemblies; Cylinders; Differential Equations;
Equilibrium; Exponential Piles; Fast Neutrons; Field Theory; Fluids; Fuels; Group Theory; Hydro;
Invariance Principle; Magnetohydrodynamics; Mathematics; Neutron Sources; Plasma; Polyethylenes;
Quantum Mechanics; Radiochemistry; Reactivity; Reactor Core; Reflectors; Relativity Theory; Remote
Control; Shielding; Spectra; Storage; Uranium; Uses; Variational Method; Variational Principle; Water
Coolant; Water Moderator
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Author: Thompson, A. S.

Title: Gas Cooled Nuclear Reactor Study. Final Report
Date: 7/31/1956

Report: AECU-3559

Conference/Journal:

Conference Session:

Abstract/Keyterms: An investigation was made of the performance of a gas-cooled reactor, designed to
provide a source of high temperature heat to a stream of helium. This reactor, in turn, is used as a source of
heat for the air stream in a gas- turbine power plant. The reactor design was predicted primarily on the
requirement for transferring a large amount of heat to the helium stream with a pressure drop low enough
that it will not represent a major loss of power in the power plant. The mass of uranium required far
criticality under various circumstances was investigated by multigroup calculations, both on desk
calculators and on an IBM-704 machine. The gas turbine power plant performance was studied based on a
Studebaker-Packard-designed gas-turbine power plant for the propulsion of destroyer-escort vessels. A
small experimental program was carried out to study some effects of helium on graphite and on structural
steels.
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Author: Henscheid, J. W. / Fast, E.

Title: RMF Measurements on MTR- Irradiated Europium Oxide
Date: 1/18/1957

Report: AECU-3571; PTR-156

Conference/Journal:

Conference Session:

Abstract/Keyterms: Aluminum capsules with Al inserts and He atmospheres and containing 4 strips of
Eu203-stainless steel were measured in the Reactivity Measurement Facility at MTR, both before and after
irradiation.
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Author: Stratton, W. R. / Colvin, T. H.

Title: Analysis of Prompt Excursions in Simple Systems
Date: 1/1/1957

Report: AECU-3598

Conference/Journal:

Conference Session:

Abstract/Keyterms: A calculation, coded for a fast computer, is discussed that can fairly accurately match
the experimental results obtained from the LASL Lady Godiva prompt burst program. In particular, the
code can predict the reactivity where the burst yield deviates from a linear dependence on reactivity and
commences to rise much more rapidly. The burst width and maximum rates can be predicted with
reasonable accuracy. The calculation is applied to other simple systems, with the result that there appear to
be general rules that one can use to relate the bursts of these systems. The calculation can predict what
fraction of the energy of the system is converted into kinetic energy. It appears that step-function increases
of reactivity of about 10 cents or less in homogeneous metal systems develop only a trivial explosive
energy. The method was extended to hypothetical accidents in very idealized reactors. Two general models
of reactor cores were considered. These are (1) a core of low density in which the characteristic of a
threshold is important, and (2) a model in which the spherical shells are alternately normal density and void.
The numbers quoted should be regarded only as establishing upper and lower limits.
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Author: Hansen, G. E. / Hoogterp, J. C. / Orndoff, J. D. / Paxton, H. C.

Title: Critical Assemblies of Graphite and Enriched Uranium with Beryllium Reflectors
Date: 10/31/1958

Report: AECU-3604

Conference/Journal:

Conference Session:

Abstract/Keyterms: Collected in this report are data on properties of three sets of cylindrical beryllium-
reflected, graphite-moderated critical assemblies. The first set was primarily to establish characteristics as
functions of carbon/oralloy atomic ratio of core with nearly constant reflector thickness. Fission
distributions were determined. The second set consisted of three assemblies with fixed core to determine
the effect of redistributing reflector from the ends to the cylindrical wall. This series was done to provide
the Los Alamos Scientific Laboratory’s theoretical division checks for a two-dimensional diffusion code.
Flux distributions in the uniformly-reflected assembly were mapped extensively with bare and cadmium-
shielded foils of oralloy, gold, and indium. The third set was to establish the minimum-volume core at
carbon/oralloy equal to 350 that could be made critical with available beryllium. Experimental critical data
converted to equivalent spherical systems are compared with results of S4 calculations.
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Author: Byers, C. C.

Title: Graphite-Moderated, Graphite-Reflected Critical Assemblies
Date: 1/1/1957

Report: AECU-3605

Conference/Journal:

Conference Session:

Abstract/Keyterms: Graphite-moderated, graphite reflected critical assemblies have been set up in the
LASL Honeycomb remotely controlled machine. Information has been obtained on the critical masses of
systems having carbon/oralloy ratios of 6650 and 4093. A third system at a smaller ratio is planned. The
reactivity contribution of channels through the core and reflector was determined.
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Author: Carlson, Bengt G.

Title: The Sn Method and the SNG and SNK Codes
Date: 1/26/1958

Report: AECU-3691

Conference/Journal:

Conference Session:

Abstract/Keyterms: The angular segmentation (S/sub n/) method is applied to one-dimensional problems
of the stationary type, the end product being a program (the SNG code) for the IBM-704. The differential
equations which define the problem and the S/sub n/ method are briefly discussed.
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Author: Leyse, C. F. / Bertelson, P. C. / Chmielewski, W. S. / Delicate, W. S. / Francis, T. L./ et al.
Title: An Advanced Engineering Test Reactor

Date: 3/15/1958

Report: AECU-3775; INTERNUC-23

Conference/Journal:

Conference Session:

Abstract/Keyterms: A concept for an advanced engineering test reactor is described. The results of various
investigations with regard to alternative design possibilities are presented. Retailed information is given
regarding the nuclear and engineering calculations.
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Author: Bolger, J. C./ D'Urso, S. F. / Maak, R. O.
Title: Feasibility Study of Superflux Reactor
Date: 12/20/1956

Report: AECU-3792; KT-262
Conference/Journal:

Conference Session:

Abstract/Keyterms: The feasibility of a three-region aqueous homogeneous reactor designed to produce
a maximum thermal flux at the center of 10/sup 16/ n/cm/sup 2/ -sec is investigated. Inner and outer regions
of pure D20 and an intermediate region of uranyl sulfate in D20 are considered. Characteristics were
calculated for the case R/sub 1/ = 40 cm, R2 = 60 cm, and R/sub 3/ = 150 cm.
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Author: Alexanderson, E. L.

Title: The Critical Experiment for the Enrico Fermi Reactor Technical Memorandum No. 15
Date: 6/16/1958

Report: AECU-3815

Conference/Journal:

Conference Session:

Abstract/Keyterms: As a part of the contract between the Atomic Energy Commission and Power Reactor
Development Company, a critical experiment for the Enrico Fermi Reactor is to be carried out by Argonne
National Laboratory. The experiment is to be done at the ZPR-111 facility at the National Reactor Testing
Station, Arco, Idaho. It is scheduled to start in July 1955, and continue for approximately one year. The
principal objective of the experiment is to obtain the enrichment needed for criticality with a fixed reactor
composition and geometry. Other objectives are given and a proposed program is outlined.
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Author: Palmedo, P. F. / Hansen, E. C. / Koch, C. D.
Title: Reactivity Effect of APPR Loop in ORR
Date: 3/20/1958

Report: AECU-3819; KT-337
Conference/Journal:

Conference Session:

Abstract/Keyterms: The reactivity effects of inserting a test loop for testing Army Package Power Reactor
components into the reflector of the Oak Ridge Research Reactor (ORR) are calculated for two possible
accidents. One accident was flooding the loop with water, the other involved dropping a fuel element into
the loop. For each, the k(eff) was calculated on the IBM-704 using CURE program. Alternatively an
effective sigma k/k was calculated using two-group perturbation theory applied to a spherical
approximation of ORR core geometry. It was concluded that neither of the accidents could produce a fast
critical condition.
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Author: Loewe, W. E. / Krucoff, D.

Title: The Armour Dust Fueled Reactor (ADFR). Quarterly Progress Report No. 1 for the Period February
21, 1958 to May 21, 1958

Date: 5/1/1958

Report: AECU-3827
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics / ADFR / Ceramics / Coolant Loops / Criticality / Dusts / Equations /
Fissionable Materials / Gas Fuel / Heat Transfer / High Temperature / In Pile Loops / Inert Gases / Materials
Testing / Measured Values / Operation / Planning / Reactivity / Reactor Core / Reactor Safety / Reactors /
Suspensions
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Author: Loewe, W. E. / Krucoff, D.

Title: The Armour Dust Fueled Reactor (ADFR). Quarterly Progress Report No. 1 for the Period February
21, 1958 to May 21, 1958

Date: 10/31/1958

Report: AECU-3827
Conference/Journal:
Conference Session:

Abstract/Keyterms: Work has begun on the ADFR, a reactor using a new fuel form -- fissionable dust
carried in an inert gas. Temperatures in the range 2,000 to 3,000 deg F appear feasible in an all-ceramic
system. Experimental study of the fuel form was initiated, and a loop to circulate the fuel dust was
constructed. Initial operation is encouraging. Theoretical studies were carried on in the areas of reactor
physics, heat transfer, and safety.
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Author: n. a.

Title: Critical Mass and Neutron Flux Distribution Interim Report
Date: 6/22/1956

Report: AECU-3833

Conference/Journal:

Conference Session:

Abstract/Keyterms: Critical mass calculations for a reactor are given. The numerical calculations are
shown for fission product poisoning, heavy element formation, temperature coefficient of reactivity and
average neutron flux distribution.
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Author: Hofmann, P. L./ Storm, M. L.

Title: Two-Dimensional (R,Z) Multigroup Calculation for An Intermediate Spectrum Critical Assembly
Date: 4/14/1957

Report: AECU-3860; M-6262

Conference/Journal:

Conference Session:

Abstract/Keyterms: The results of two-dimensional (R,Z) multigroup calculations of an experimental low-
power reactor (PPA-19) are described. Comparison is made between calculated results and experimental
measurements of reactivity, power distribution, and sodium activation. Generally good agreement is
observed between calculation and experiment. This calculation was performed in 1954 and represents the
first application of Roe's two-dimensional multigroup formulation to the analysis of an operating critical
assembly. The over-all objective of such calculations is to ascertain the accuracy of two-dimensional
multigroup methods in order to facilitate their application to future problems in reactor design.
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Author: Krucoff, D.

Title: The Armour Dust Fueled Reactor (ADFR)
Date: 1/1/1958

Report: AECU-3909

Conference/Journal:

Conference Session:

Abstract/Keyterms: The A-DFR is based on the use of a fissionable dust carried in a gas. This fuel form
offers promise of a major economic advance through the use of 2,000 to 3,000 F operating temperatures
and a low cost fuel cycle. The development program is described that was initiated to investigate
experimentally the proposed fuel and study analytically other reactor characteristics. A brief review of the
reactor concept is presented.
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Author: Zabriskie, W. L.

Title: An Experimental Evaluation of the Critical Flow Velocity Formulas for Parallel Plate Assemblies
Date: 10/31/1958

Report: AECU-3936; 58-GL-297

Conference/Journal:

Conference Session:

Abstract/Keyterms: The design and construction of a facility for determining collapse velocities in
parallel-plate fuel assemblies are described. In addition, the instrumentation used and the experimental
method of collapse determination are described. The test results are presented in summary sheets showing
all plate parameters, the predicted collapse velocity, and the measured collapse velocity.
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Author: Rifendifer, G.

Title: Monthly Operating Report for August 1958
Date: 8/1/1958

Report: AECU-3942

Conference/Journal:

Conference Session:

Abstract/Keyterms: Shippingport Pressurized Water- Reactor operating incidents are reported. Data from
chemical analyses of coolant and boiler water are given. Work on neutron detecting devices of the Nuclear
Instrumentation System is described. The Primary Plant Instrumentation System was modified for the new
operating conditions of 1800 psig and 500 F. A Reactivity Lifetime Test was performed. Maintenance and
operational training continued.
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Author: n.a.

Title: Calibration and Intercomparison of Control Rods. Section I. First Performance. Test Results DI-S-
150 (T-550131)

Date: 10/28/1958

Report: AECU-3944
Conference/Journal:
Conference Session:

Abstract/Keyterms: Determination was made of the symmetry of the Shippingport Pressurized Water
Reactor core. rod worths for rods on inverters 1 and 5 and reactivity of the core with one rod on inverter 4
or 8 stuck at the top. The core was symmetrical, at the time of this test, with respect to power generation at
the power levels specified in the Test Procedure (5 decades above source maximum). The source range and
intermediate range instrumentation showed various sections of the core to become critical at different rod
heights. This could be attributed to the shielding effect created with respect to the nuclear instrumentation
detectors by withdrawing a single rod.
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Author: n. a.

Title: Determination of Coefficients of Reactivity. Section I, O-ER Ph Test Results DL-S-151(T-550132)
Date: 9/6/1958

Report: AECU-3945

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactors; Coolant Loops; Coolants; Criticality; Fluid Flow; High Temperature;
Moderators; Neutron Flux; Power Plants; Pressure; PWR; Reactivity; Reactor Core; Shippingport;
Stability; Temperature; Transients; Variations; Water Coolant
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Author: n.a.

Title: Control Rod Drive Mechanism Precritical and Initial Critical Tests. Section I. Test Results DI-S-158
(T-550010)

Date: 8/21/1958

Report: AECU-3948
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Shippingport Pressurized Water Reactor control rod drive stator winding
resistances were approximates 7% greater than the expected 15.9 ohms plus or minus 2.5%.
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Author: n. a.

Title: Control Rod Positions for Criticality, Section I, Third Performance. Test Results DL-S-1499 (T-
550130)

Date: 2/12/1959

Report: AECU-4031
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical rod bank heights and bank worths were determined from information
obtained on the scalers used to determine startup rates of various configurations. The critical bank heights
and worths are tabulated, and reactivity vs. bank height is presented graphically.
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Author: n.a.

Title: Control Rod Positions for Criticality. Section I. Third Performance. Test Results DI-S-149 (T-
550130)

Date: 2/12/1959

Report: AECU-4031
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical rod bank heights and bank worths were determined from information
obtained on the scalers used to determine startup rates of various configurations. The critical bank heights
and worths are tabulated, and reactivity vs. bank height is presented graphically.
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Author: Krucoff, D.

Title: The Armour Dust Fueled Reactor (ADFR). Final Report Covering the Period February 21, 1958 to
February 21, 1959

Date: 1/1/1959

Report: AECU-4075, ARF Project A-115
Conference/Journal:

Conference Session:

Abstract/Keyterms: Dust circulation studies were conducted in a 2-in.diam. glass tubing loop, 5 x 5 ft., at
gas velocities of 100 and 150 fps. Most of the studies were done with Al203 in air, but some were done
with UO2 in N2. Two-group criticality calculations for a graphite-reflected and moderated U235 burner
gave approximate values of core size and fuel concentration. Investigation of axial variations in fuel density
indicate that the axial neutron flux and power distributions deviated from the usual cosine distributions, but
the effect on critical mass is small. The safety of the system in the event of large, sudden injections of fuel
dust into the core was studied using a simplified model of the gas dynamics. Breeding blanket requirements
were examined for a fluidized-bed-type blanket. (See also AECU-3828.)

C-318



Author: n.a.

Title: Control Rod Positions for Criticality. Section Il. Third Performance. Test Results DI-S-149 (T-
550130)

Date: 3/24/1959

Report: AECU-4114
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical bank heights and bank worths for various rod configurations at normal plant
operating temperature and pressure are determined.
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Author: n.a.

Title: Control Rod Position for Criticality. Section Il. Fourth Performance. Test Results DI-S-149 (T-
550130)

Date: 3/31/1959

Report: AECU-4150
Conference/Journal:
Conference Session:

Abstract/Keyterms: The critical bank heights and bank worths for various rod configurations at normal
plant operating temperature and pressure were determined.
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Author: n. a.

Title: Control Rod Position for Criticality, Section Il. Fifth Performance
Date: 3/24/1959

Report: AECU-4158

Conference/Journal:

Conference Session:

Abstract/Keyterms: The critical rod bank positions and bank worths at 6 different control rod
configurations at 520 F and 1780 psig were determined after 1692.8 EFPH's of reactor operation.
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Author: Newlon, C. E.

Title: The Use of Criticality Codes in Nuclear Safety Considerations at the Oak Ridge Gaseous Diffusion
Plant

Date: 4/6/1959

Report: AECU-4173; KSA-175

Conference/Journal: Fifth Annual Industrial Nuclear Safety Conference, March 9-11, 1959, Aiken, S.C.
Conference Session:

Abstract/Keyterms: The experience of the ORGDP nuclear safety group with criticality codes, which
includes the COBRAS, GNU-II, and the PDQ codes, might be summarized by stating thats so fur, criticality
codes have proven useful in the evaluation of nuclear safety problems which otherwise would have been
extremely laborious and in some cases essentially impossible without the use of simplifying assumptions
which are only qualitative at best. In generals the results of the machine calculations have been in fairly
good agreement with the results of critical mass experiments, certainly when the uncertainties of the basic
nuclear input data are considered. Thus, it would appear reasonable to anticipate that criticality codes will
play an increasingly important role, not only in nuclear safety evaluations of the ever present criticality
problems in a gaseous diffusion plant, but in facilitating the continued development and improvement of
criticality control criteria in general.
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Author: Stein, J. M. / Vieweg, H. A.

Title: Analytical Evaluation of the Reactivity Worth of Lumped Absorbed
Date: 12/11/1956

Report: AECU-4180; SIC/RP/56-104

Conference/Journal:

Conference Session:

Abstract/Keyterms: Period measurements were obtained for the removal of a lumped absorber from two
different locations in a critical assembly. A two-group analytical evaluation, developed in the report,
resulted in a value of 30.6 cents for boron steel strips removed from the center of core regions, as compared
to a measured worth of 31.0 cents. A calculated worth of 42.9 cents was obtained for boron steel strips
removed from near water gaps; the measured value was 36.6 cents. The difference between measured and
calculated values for the water gap is greater due to inability to account for some local details with two
group diffusion theory. The agreement noted between measured and calculated reactivity worths and
consideration of the qualifications mentioned lends confidence to the application of the method involved to
similar experiments with lumped absorbers.
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Author: n.a.

Title: Xenon Transient Test. Section I, Addendum. First Performance. Test Results DI-S-156 (T-612081)
Date: 4/30/1959

Report: AECU-4192

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactors; Control Elements; Coolant Loops; Criticality; Measured Values; Power;
Reactivity; Reactors; Rods; Safety; Shutdown; Startup; Testing; Transients; Xenon
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Author: n.a.

Title: Control Rod Positions for Criticality. Section Il. Second Performance. Test Results DI-S-149 (T-
550130)

Date: 5/12/1959

Report: AECU-4208
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical bank heights and rod worths were determined for various rod configurations
at normal plant operating temperature and pressure. Results are tabulated.
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Author: n.a.

Title: Periodic Radiation Survey of Reactor Plant Container and Components after Shutdown "B" Survey.
Section 1. First Performance. Test Results DI-S-184 (T-612076)

Date: 5/19/1959

Report: AECU-4209
Conference/Journal:
Conference Session:

Abstract/Keyterms: Radiation levels were determined at welds, thermoweld penetrations, and major
components in the loops when the reactor was subcritical following an extended power run.
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Author: n.a.

Title: Control Rod Positions for Criticality. Section Il. Sixth Performance. Test Results DI-S-149 (T-
550130)

Date: 5/25/1959

Report: AECU-4225
Conference/Journal:
Conference Session:

Abstract/Keyterms: A Determination was made of the critical heights and bank worths for various rod
configurations at normal operating temperature and pressure conditions.
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Author: n.a.

Title: Control Rod Positions for Criticality. Section I. EFPH 2797.7. Seventh Performance. Test Results
DI-S-149 (T-550130)

Date: 6/1/1959

Report: AECU-4257
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical bank heights and bank worths for six different control rod configurations at
ambient temperature were determined.
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Author: n.a.

Title: First Quarterly Technical Report of Power Reactor Development Company
Date: 3/1/1959

Report: AECU-4384

Conference/Journal:

Conference Session:

Abstract/Keyterms: The major technical developments relevant to the subject matter which have taken
place with respect to the Enrico Fermi Atomic Power Plant since Aug. 1957 are summarized. The
containment building has been erected and the reactor vessel and a considerable amount of equipment have
been installed. The ZPR-111 critical experiments concerning core composition and geometry and operational
and control data have been substantially completed with highly satisfactory results, and the remainder of
the experiments are to be completed by the end of 1959. A great variation of data has and's being collected
with respect to environmental phenomena. A new technical description of the power plant was prepared
(APDA- 124) and is included as an appendix. Research areas covered in some detail include stability of
fast reactors, temperature and power coefficients, oscillator tests, meltdown, containment, site and
environment, and analysis of maximum credible accident.
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Author: Leonard, B. H. / Bertelson, P. C. / Kornfeld, M. J. / Wade, E. E.
Title: AETR Nuclear Mockup Design

Date: 10/1/1959

Report: AECU-4389; INTERNUC-48

Conference/Journal:

Conference Session:

Abstract/Keyterms: The Advanced Engineering Test Reactor (AETR) nuclear mockup is designed to be
a flexible, inexpensive developmental facility which duplicates the reactor portion of the AETR and which
would be used to verify the operation of reactor controls. The mockup would also furnish measurements of
temperature and void coefficients, flux shapes, and critical mass, and facilitate a reliable AETR design in a
minimum time, and with minimum development cost. For even greater usefulness, the mockup is also
designed for use in conjunction with an operating AETR to check the reactivity of experiments and fuel
assemblies, and for other annular core reactor development purposes. In these respects, the mockup design
embodies the concepts for a very low power nuclear auxiliary outlined in an earlier report. Detail design
was limited to the reactor assembly and control systems and it is assumed that a simple building with
supporting facilities may be readily supplied by private industry or the AEC. Results of negotiations with
potential vendors and fabricators, a description of the facility components, and design drawings suitable for
contractor use are presented. Preliminary quotations from fabricators and suppliers indicate that the facility
can be in operation within an eight month period at a total cost not exceeding
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Author: n.a.

Title: Control Rod Positions for Criticality. Section 1--2790.1 EFPH. Sixth Performance. Test Results DI-
S-149 (T-550130)

Date: 9/29/1959

Report: AECU-4415
Conference/Journal:
Conference Session:

Abstract/Keyterms: The critical rod bank positions and rod bank worths were determined at 2790.1 EFPH
for four different control rod configurations at a coolant temperature and pressure of 130 deg F and 400

psig.
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Author: n.a.

Title: Control Rod Positions for Criticality. Section 1l. Seventh Performance, Core I, Seed I. Test Results
DI-S-149 (T-550130)

Date: 10/22/1959

Report: AECU-4461
Conference/Journal:
Conference Session:

Abstract/Keyterms: Determination of the critical bank heights and bank worths for various rod
configurations at normal reactor plant operating temperature and pressure is reported.
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Author: n.a.

Title: Control Rod Positions for Criticality. Section |. 5032 EFPH. Eight Performance. Core I, Seed I. Test
Results DI-S-149

Date: 12/1/1959

Report: AECU-4586; T-550130
Conference/Journal:
Conference Session:

Abstract/Keyterms: A test to determine critical bank heights and bank worth for various rod
configurations was conducted. Critical rod bank positions and bank worths for four control rod bank
configurations after 5032 EFPH's of operation are presented.
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Author: Butler, D. K. / Sjoblom, R. K.
Title: Fission Cross Section of Pu238
Date: 4/22/1963

Report: AED-Conf-63-048-54
Conference/Journal:

Conference Session:

Abstract/Keyterms: Early Pu238 cross section measurements, 0.4 to 1.4 MeV. Copy printed from
microfiche.
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Author: Akutsu, H. / Mutoh, T. / Kawashima, K. / Naruki, K.

Title: Uranium-Plutonium Mixed-Oxide Fuel Fabrication for the Deuterium Critical Assembly "DCA™ in
Japan

Date: 11/1/1974
Report: AED-CONF-74-571-001

Conference/Journal: Panel on plutonium utilization in thermal power reactors/ 25 Nov 1974/ Karlsruhe,
F.R. Germany

Conference Session:

Abstract/Keyterms: The construction of the prototype heavy water reactor "FUGEN" is currently
progressing on the schedule to be critical in 1976. Prior to operation, reactor physics examinations are being
carried out with the Deuterium Critical Assembly "DCA." A new facility, the Plutonium Fuel Fabrication
Facility (PFFF) of PNC which is mainly devoted to mass-production, was constructed to meet the plutonium
fuel fabrication requirement for PNC's FBR and ATR projects. At the "ATR line" of PFFF, the fabrication
of the plutonium fuel elements for DCA had been carried out since March 1972, and 92 fuel assemblies
with total mixed-oxide amounting to 10 tons were completed in February 1974. It was the first time that
such a large amount of mixed-oxide was fabricated in Japan. The fuel assemblies consisted of three kinds
of fuel rods with various isotopic characteristics and plutonium enrichment. The total of about 2600 fuel
rods were produced. This fabrication program was completed on schedule demonstrating the designed
capacity of the facility and gave much information and experience concerning the production technology
of mixed-oxide fuel which form the solid base to the next program of the production of about 18 tons of
mixed-oxide fuel in 100 assemblies for the prototype reactor FUGEN.
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Author: Amanuma, T./ Akutsu, H. / Koizumi, M.

Title: Review on Plutonium Recycling Experiments and Program in Japan
Date: 11/1/1974

Report: AED-CONF-74-571-003

Conference/Journal: Panel on plutonium utilization in thermal power reactors, Karlsruhe, F.R.Germany,
25 Nov 1974

Conference Session:

Abstract/Keyterms: Reactors-Reactor Fuels; Plutonium Recycle- Planning; Availability; Fabrication;
Fuel Cycle; Fuel Pins; Japan; Nuclear Fuels; Nuclear Industry; Nuclear Power Plants; Plutonium; Research
Programs; Testing; Thermal Reactors; Zero Power Reactors
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Author: Huppert, K. L.

Title: Spent Fuel Storage

Date: 1/1/1976

Report: AED-CONF-76-660-027
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reasons are listed for intermediate storage of fuel elements in nuclear power stations
and in a reprocessing plant and the temperature and radioactivity curves of LWR fuel elements after removal
from the reactor are presented. This followed by a description of the facilities for fuel element storage in a
reprocessing plant and of their functions. Further topics are criticality and activity control, the problem of
cooling time and safety systems.
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Author: Bauer, N. / Lahner, K./ Lukacs, G. / Rehn, H. / Wolf, M. / Wolff, U.

Title: Compact Storage Racks for Spent Fuel Elements at the Biblis Nuclear Power Plant
Date: 1/1/1978

Report: AED-CONF-78-006-190, 773-776

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Zoller, P.

Title: Physical Fundamentals of Reactor Engineering
Date: 1/1/1978

Report: AED-CONF-78-023-002
Conference/Journal:

Conference Session:

Abstract/Keyterms: The paper is meant to be an introduction into reactor physics for educated laymen.
Focal points are nuclear fission and subsequent energy release, controlled chain reaction as a precondition
for the construction and operation of nuclear power plants, determination of critical reactor size and
possibilities of reactor control.
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Author: Froehlich, R.

Title: Theory of Doppler Coefficients of Fast Reactors Including the Mutual Screening of Resonances
Date: 1/1/1964

Report: AED-DISS. 64-38

Conference/Journal: Thesis/Dissertation

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Capture; Fast Neutrons; Interactions;
Neutrons; Numericals; Reactors; Resonance
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Author: Roth, M. J. /et al.

Title: The WIMS-E Module of W-PROC

Date: 1/1/1980

Report: AEE, Winfrith Report, AEEW_R 1365
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Damle, P. P./ Gopinath, D. V. / Ganguly, A. K.

Title: Build-Up of Nuclides in Cyclic Nuclear Operations. Mathematical Formulation
Date: 1/1/1964

Report: AEET/HP/Th-18

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Absorption; Buildup; Equations; Fission
Products; Fuel Cycle; Fuels; Mathematics; Numericals; Poisoning; Quantity Ratio; Radiations;
Radioisotopes; Reactors
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Author: Veeraraghavan, N. / Upendra, D. B. / Narain, R.

Title: Canada India Reactor Operating Experience. Reactor Physics
Date: 1/1/1963

Report: AEET/ROD/7; CONF-243-54

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; CIR; Control Elements; Coolant Loops; Criticality;
Distribution; Fuel Elements; Heavy Water Moderator; Natural Uranium Fuel; Neutron Flux; Operation;
Poisoning; Power; Radioactivity; Reactivity; Research Reactors; Sea; Temperature; Temperature
Coefficient; Transients; Water; Water Coolant; Xenon
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Author: Srinivasan, M.

Title: The Inhour Relation and Effective Delayed Neutron Fraction for Mixed Lattices
Date: 1/1/1965

Report: AEET-222

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Delayed Neutrons; Heavy Water Coolant;
Heavy Water Moderator; Inhours; Numericals; Reactivity; Reactor Core; Reactor Period; Reactors;
Uranium
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Author: Singh, R. S.

Title: Physics Aspects of Large Thorium-Fuelled Fast Reactors
Date: 1/1/1965

Report: AEET-229

Conference/Journal:

Conference Session:

Abstract/Keyterms: Metals, Ceramics, and Other Materials; General; Breeding; Criticality; Cross
Sections; Fast Neutrons; Fuels; Liquid Metal Coolant; Neutron Flux; Performance; Plutonium 239;
Plutonium Alloys; Reactivity; Reactors; Resonance; Sodium; Thorium 232; Thorium Alloys; Uranium 233;
Uranium Alloys
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Author: Sanders, J. E.

Title: Experiments in Zenith

Date: 5/1/1963

Report: AEEW-M-0340

Conference/Journal: Dragon Project Physics Symposium, 7-9 May, 1963
Conference Session:

Abstract/Keyterms: The experimental programme on uranium-235 fueled cores of the heated zero energy
reactor Zenith was completed in July, 1962. Measurements with a plutonium fueled core are now in
progress. Detailed reports have been issued describing the work on cores 1, 2, 2A and 4 and the assessment
of the data from the fifth core is in course of completion. These cores, which contained carbon, thorium and
steel, have enabled theoretical methods to be tested over a wide range of neutron energy spectra. The present
paper describes briefly the results of some aspects of the experimental work and the comparison with
theoretical prediction. A further survey will later be made covering the physics work on all the core
loadings.

C-346



Author: Gubbins, M. E.

Title: A Monte Carlo Computer Programme CEP for Calculating Collision Probabilities in Cuboids and
Finite Clusters

Date: 3/1/1964

Report: AEEW-M-0442
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Computers; Configuration; Cylinders; Errors; Interactions; Monte Carlo
Method; Numericals; Programming; Tables
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Author: Halsall, M. J.

Title: A Summary of WIMSD4 Input Options
Date: 1/1/1985

Report: AEEW-M-1327
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Stevenson, J. M. / Franklin, B. M. / Marshall, J. / Pilate, S. / Vandeplas, P. / Schwarz, M.
Title: Experience with Subcritical Monitoring in Large Critical Assemblies

Date: 4/1/1979

Report: AEEW-M-1728

Conference/Journal:

Conference Session:

Abstract/Keyterms: The method of modified-source-multiplication (MSM) for following the
subcriticality of a fast power reactor has been tested in measurements of reactivity changes in a conventional
assembly built in ZEBRA as part of the BIZET programme. Correction factors for the departure of detector
responses from the point-model approximation were obtained and good agreement was found for the results
from detectors in various positions in the assembly. Detectors outside the core performed as well as those
in the core. Measurements for a few configurations using a pulsed source technique were found to be in
satisfactory agreement with those from MSM. The influence of source changes on the MSM method was
studied by the introduction of a strong 252Cf source. The results showed that changes in subcritical flux
levels and distributions were well predicted.
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Author: Halsall, M. J. / Kulendran, G.

Title: LWRWIMS Analysis of Babcock and Wilcox LWR Fuel Storage Experiments
Date: 6/1/1981

Report: AEEW-M-1849

Conference/Journal:

Conference Session:

Abstract/Keyterms: The report describes very briefly an analysis of a series of critical experiments made
by Babcock and Wilcox to study the relative importance on fuel storage reactivity of assembly spacing and
various types of absorber. LWRWIMS in its standard design mode of calculation was used for the analysis.
The results demonstrate that even the simplest options in LWRWIMS produce eigenvalues which are a very
useful check of the Monte Carlo calculations normally made for criticality clearances. An appendix
examines some of the eigenvalue trends in more detail.
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Author: Askew, J. R.

Title: A Study of Some Canadian Experiments Using the Winfrith Five-Group Scheme
Date: 1/1/1964

Report: AEEW-M-425

Conference/Journal:

Conference Session:

Abstract/Keyterms: As part of the justification of the Winfrith five-group scheme, a series of Canadian
critical experiments was analyzed. These include 19- and 7-rod clusters, the latter with air and organic
coolant as well as heavy water. Agreement of calculation with experiment on fast fission and conversion
ratio is very good. Discrepancies of up to 2% in reactivity are traced to errors in fine structure which are
due partly to the use of diffusion theory and partly to the method used to simulate end-regions. When fine
structure is corrected the deviation of calculated k(eff) from unity is less than 0.5% in practical cases.
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Author: Carter, D. H. / Puckett, B. J. / Richards, A. E.

Title: Measurements of Pu-239: U-235 Fission Ratio Using Foils at Temperatures Up to 390 C
Date: 5/15/1964

Report: AEEW-M-447

Conference/Journal:

Conference Session:

Abstract/Keyterms: The paper describes the use of activation foils for the measurement of Pu239:U235
fission ratios in subcritical lattices at temperatures up to 390 deg C. Counting techniques and the method
of analysis of the results are described in detail and the results are compared with fission chamber
measurements.
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Author: Wilkinson, M. C.

Title: ENOCH (A One-Dimensional Space Dependent Burn-Up Programme
Date: 7/1/1965

Report: AEEW-M-448

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Burnup; Computers; Configuration;
Cylinders; Differential Equations; Equations; Integrals; Nuclear Models; Numericals; Programming;
Reactors; Tables; Zones
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Author: Gratton, C. P. / Smith, P. E.

Title: G.M.S.l.--A Generalised Multigroup System of Calculations Using the IBM 7030 (Stretch)
Computer

Date: 2/1/1965
Report: AEEW-M-458
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Digital Systems; FORTRAN;
IBM 7030; Numericals; Programming
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Author: Veale, M. E. R. / Wrigley, H. E.
Title: Extensions to the Computer Code FLIRT
Date: 11/1/1964

Report: AEEW-M-477

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Fission Products; Heating;
Programming; Reactors; Transients; Wigner Effect
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Author: Matthews, J. D.

Title: Comparison of Calculated and Experimental Results of Fuel Bunching in Vera Assemblies 1b, 3a
and 5a

Date: 12/1/1964
Report: AEEW-M-490
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Capture; Configuration; Critical
Assemblies; Differential Equations; Fuel Elements; Group Theory; Integrals; Neutrons; Nuclear Reactions;
Numericals; Reaction Kinetics; Reactivity; Reactor Core; Tables; Uranium 238
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Author: Gubbins, M. E.

Title: Reactor Perturbation Calculations by Monte Carlo Methods
Date: 9/1/1965

Report: AEEW-M-581

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Control Elements; Digital Systems; Fast
Neutrons; Monte Carlo Method; Perturbation Theory; Reactivity; Reactors; Rods
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Author: Hibberd, M. J. / Kendall, K. C.

Title: Lilly: A Computer Code for Calculating an Inferred K-Infinity from Reaction Rate Measurements in
Thermal Reactor Systems

Date: 1/1/1968
Report: AEEW-M-834
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Computers; Criticality; Digital
Systems; Heavy Water Moderator; KDF Computers; Leakage; Measurement; Power Plants; Programming;
Reaction Kinetics; Reactors; Spectra; Superheating; Thermal Neutrons
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Author: Burgess, M. H.

Title: Criticality Criteria for Submissions Based on Calculations
Date: 6/1/1975

Report: AEEW-R-01014

Conference/Journal:

Conference Session:

Abstract/Keyterms: Calculations used in criticality clearances are subject to errors from various sources,
and allowance must be made for these errors is assessing the safety of a system. A simple set of guidelines
is defined, drawing attention to each source of error, and recommendations as to its application are made.
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Author: Hutton, J. L.

Title: Modifications to the Monte Carlo Neutronics Code Monk
Date: 9/1/1979

Report: AEEW-R-01249

Conference/Journal:

Conference Session:

Abstract/Keyterms: The Monte Carlo neutronics code MONK has been widely used for criticality
calculations, and is one of the standard methods for assessing the safety of transport flasks and fuel storage
facilities in the UK. Recently, attempts have been made to extend the range of applications of this
calculational technique. In particular studies have been carried out using Monte Carlo to analyse reactor
physics experiments. To facilitate the use of the code as a reactor physics calculational tool a series of
modifications have been carried out. The code has been modified so that the user can use group data
tabulations of the cross sections instead of the present “point” data values. The code can now interface with
a number of reactor physics group data preparation schemes but in particular it can use WIMS-E interfaces
as a source of group data. Details of the changes are outlined and a new version of MONK incorporating
these modifications has been created. This version is called MONKS5W. This paper provides a quide to the
use of this version. a guide to the use of this version. The data input is described along with other details
required to use this code on the Harwell IBM 3033. To aid the user, examples of calculations using the new
facilities incorporated in MONKS5W are given.
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Author: Newmarch, D. A.

Title: Errors Due to the Cylindrical Cell Approximation in Lattice Calculations
Date: 6/1/1960

Report: AEEW-R-034

Conference/Journal:

Conference Session:

Abstract/Keyterms: It is shown that serious errors in fine structure calculations may arise through the use
of the cylindrical cell approximation together with transport theory methods. The effect of this
approximation is to overestimate the ratio of the flux in the moderator-to-flux in the fuel. It is demonstrated
that the use of the cylindrical cell approximation gives a flux in the moderator which is considerably higher
than in the fuel, even when the cell dimensions in units of mean free path tend to zero; whereas, for the case
of real cells (e.g., square or hexagonal), the flux ratio must tend to unity. It is also shown that, for cylindrical
cells of any size, the ratio of the flux in the moderator-to-flux in the fuel tends to infinity as the total neutron
cross section in the moderator tends to zero; whereas the ratio remains finite for real cells.
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Author: Richmond, R.

Title: Buckling Measurements on Graphite Lattices Containing Composite Plutonium-Uranium Fuel
Elements

Date: 1/1/1964
Report: AEEW-R-124
Conference/Journal:
Conference Session:

Abstract/Keyterms: The results are presented of a series of buckling measurements on graphite lattices in
which the fuel elements consisted of thin strips of plutonium-aluminum alloy combined with rods or plates
of uranium containing 0.43% uranium-235. The plutonium to uranium ratios ranged from 0.125% to 0.25%
while the plutonium-240 content of the plutonium was 2.5% in all cases. The experiments were restricted
to room temperature. These experiments, together with a series of reaction rate measurements on similar
lattices, represent the first stage of a programme of experimental investigations of the effect of plutonium
build-up and enrichment in graphite-moderated reactors.
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Author: Gubbins, M. E. / Roth, M. J. / Taubman, C. J.

Title: A General Introduction to the Use of the WIMS-E Modular Program
Date: 1/1/1982

Report: AEEW-R-1329

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Moxon, D.

Title: STAGNANT--A One-Dimensional, Steady-State, Two-Group, Fortran Programme for Steam-
Generating P.T.Rs

Date: 7/1/1962
Report: AEEW-R-182
Conference/Journal:
Conference Session:

Abstract/Keyterms: A one-dimensional, steady-state program is presented for solving the two- group
neutron diffusion equations simultaneously with the heat transfer, hydraulic, and poison equations. It can
be used to estimate the axial variation of neutron flux, coolant density, fuel temperature and xenon
concentration along a boiling channel of a pressure-tube reactor. Criticality search is on either control
poison in the moderator or moderator height.
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Author: Hicks, D. / Wilkinson, M. C.
Title: The Validity of SAND-PIPER |
Date: 8/1/1962

Report: AEEW-R-184
Conference/Journal:

Conference Session:

Abstract/Keyterms: Few-group parameters for regular or near regular lattices of uranium dioxide
moderated by light water, heavy water, or organic coolants. The validity of some of the simplifications
which had to be introduced is discussed, and a comparison with experimental lattice data is presented. It is
shown that an accuracy of approximately 1% is obtained in reactivity predictions which is sufficient for
survey or initial design calculations.
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Author: Terry, M. J.

Title: The Use of Multi-Group Transport Programmes for Thermal Spectrum Calculations on Pressure
Tube Reactors

Date: 9/1/1963
Report: AEEW-R-186
Conference/Journal:
Conference Session:

Abstract/Keyterms: Developments in the technique of using multigroup transport theory programs for
calculating the thermal spectra in water lattices are described, and theoretical predictions are compared with
the fine structure and spectrum characterization measurements made in the H20, D20 coolant loop of
ZEEP. The developments concern the choice of energy group boundaries and the weighting spectrum which
should be used when producing group averaged cross sections, and methods of producing the source of
neutrons into the thermal region.
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Author: Bendall, D. E.

Title: Thermal Neutron Collision Treatment in MONK 6
Date: 1/1/1985

Report: AEEW-R-1873

Conference/Journal:

Conference Session:

Abstract/Keyterms: A continuous energy Monte Carlo treatment of thermal neutron scattering / MONK
6 criticality code / Maxwell-Boltzmann distribution / Nelkin model
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Author: Carter, D. H. / Clarke, W. G. / Hunt, C. / Marshall, J. / McCulloch, D. B. / Sanders, J. E. /
Symons, C. R.

Title: Measurements of Buckling and Relative Reaction Rates in Some Plutonium-Graphite Assemblies
Date: 1/1/1964

Report: AEEW-R-201

Conference/Journal:

Conference Session:

Abstract/Keyterms: The materials bucklings of a series of plutonium-aluminum alloy-fueled, graphite-
moderated assemblies have been measured, the carbon/plutonium ratio ranging from 14, 520 to 2420.
Fission ratios of plutonium-239, uranium-235, and uranium-233 in the assemblies have been obtained using
small fission chambers. On one of the systems, experiments were extended up to a temperature of 370
degrees C. The experimental data have been compared with the predictions of a 43-group diffusion-theory
code. Agreement between predicted and measured bucklings is good over the whole range of composition,
within the limits of experimental error, which are equivalent to an uncertainty of about £ 2% in reactivity.
The spectrum-sensitive plutonium-239/uranium-235 fission ratios are 6%-9% higher than those calculated
from the multigroup spectra. Comparison with further results from an assembly loaded with uranium-235
in similar configuration, leads to a ratio of the 2200 meter/sec eta values of plutonium-239 and uranium-
235 of 1.02 +/-0.02.
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Author: Gibson, M. / Greenhouse, K. G./ Wass, T. / Buckler, A. N.
Title: Control Rod Studies in an Exponential Assembly

Date: 5/1/1963

Report: AEEW-R-211

Conference/Journal:

Conference Session:

Abstract/Keyterms: Results of control rod worths in a graphite exponential assembly are presented and
some comparison with theoretical prediction is made. The measured change of relaxation length is
interpreted as a change of leakage, on the assumption that the materials buckling of the reactive medium is
unchanged on insertion of the control rod. Boron steel rods of different diameters and different enrichments,
boron carbide, and cadmium rods are examined in a range of environment spectra including thermal.
Comparison of the measured reactivity changes and flux distributions, caused by the control rods, with
calculation based on a correlation of critical reactor experiments on the same rods, demonstrates that the
exponential technique is justified, thus offering a significant saving in time and cost over equivalent
experiments in a critical assembly and giving comparable accuracy. The measurements are compared with
calculations based on a theoretical approach currently being developed at AEE, Winfrith and the agreement
is encouraging.
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Author: Hanlon, D. / et al.

Title: Calculations for the Intermediate-Spectrum Cells of ZEBRA 8 Using the MONK Monte-Carlo Code
Date: 10/1/1987

Report: AEEW-R-2245

Conference/Journal:

Conference Session:

Abstract/Keyterms: MIX-MET-FAST-008
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Author: Cummins, J. D.

Title: Output of the Type 4051 and 4061 Period Meters During Startup Transients
Date: 5/1/1963

Report: AEEW-R-296

Conference/Journal:

Conference Session:

Abstract/Keyterms: A digital computer program for the Ferranti Mercury computer is described. With
this program, startup transients for the recently developed period meters, Types 4051 and 4061, may be
computed. The reactivity disturbances considered are steps and terminated ramps of reactivity. Due
allowance is taken of the variable time constant which is a feature of these period meters. The reactor may
be critical or subcritical initially as desired, and the initial input time constant of the period meter may be
zero or finite. Some representative transients obtained with the program are presented and discussed.
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Author: Ingram, G. / Absalom, R. M. / Arnold, M. J. / Baker, A. R.
Title: The First Core of ZEBRA

Date: 10/1/1963

Report: AEEW-R-315

Conference/Journal:

Conference Session:

Abstract/Keyterms: To commission the reactor and to test the experimental techniques, the first core built
in ZEBRA was a mock-up of ZPR-3 Assembly 11. The core contained 9.7% by volume of uranium-235
diluted with uranium-238 and was surrounded by a natural uranium reflector. The experiments carried out
included measurements of critical mass, fission ratios, perturbations and activations at the core centre,
relative fission rate measurements throughout the core and blanket and measurements of the mean prompt
neutron lifetime using the Rossi-alpha method. The techniques employed are described and the results
compared with those from ZPR-3 assembly 11 and with theoretical estimates based on the 16 group Yiftah,
Okrent and Moldauer data set.
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Author: Carter, D. H. / Hobday, R. / Puckett, B. J. / Clarke, W. G. / Hunt, C. / Symons, C. R. / Gibson,
M. / Marshall, J. / Wass, T.

Title: Buckling and Reaction Rate Experiments in Plutonium/Uranium Metal Fuelled, Graphite Moderated
Lattices at Temperatures Up to 400 C. Part I. Experimental Techniques and Results

Date: 7/15/1964
Report: AEEW-R-318
Conference/Journal:
Conference Session:

Abstract/Keyterms: This report presents experimental measurements of bucklings, flux fine structure and
fission rate distributions in graphite moderated lattices fueled with plutonium/uranium metal at
temperatures up to 400 deg. C in the sub-critical assemblies SCORPIO | and SCORPIO Il. The
experimental techniques employed are described in some detail. The accuracy of the experimental
measurements appears to be adequate for testing methods of calculation being developed for the calculation
of reactivity and temperature coefficient of reactivity for power reactors containing plutonium and uranium.
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Author: Harper, R. G.

Title: An Analysis of Experiments on Graphite Moderated Assemblies Fueled with Uranium, Plutonium
and Uranium-Plutonium Metal

Date: 1/1/1964
Report: AEEW-R-325
Conference/Journal:
Conference Session:

Abstract/Keyterms: Several sets of experiments have been studied as a justification for the nuclear data
and computational models, particularly the TRACER and MINX computer codes, currently in use at atomic
energy establishment Winfrith for the calculation of graphite moderated reactors. Buckling measurements
are compared to theory for systems fueled with plutonium/aluminum and uranium-235/aluminum spikes,
and with uranium and uranium-plutonium metal rods. In some cases reaction-rates and temperature
coefficients are also available, and comparisons with these are reported. Agreement between theory and
experiment is generally good. The study does, however, point to some defects in the models used, and
suggests that the value of eta used for plutonium (2.088 at 2200 m/s) is slightly too low, as would be
expected from the latest differential measurements.
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Author: Maunders, E. J.

Title: Measurements of Buckling and Plutonium-239/Uranium-235 Relative Reaction Rates in an
Undermoderated Graphite Assembly Fueled with Highly Enriched Uranium-235 and Plutonium-239

Date: 7/1/1964
Report: AEEW-R-348
Conference/Journal:
Conference Session:

Abstract/Keyterms: A small graphite stack has been constructed into which both plutonium and highly
enriched uranium fuel plates have been loaded. with this assembly it has been possible to establish safe
loading procedures, to determine the flux levels in such undermoderated stacks when placed in a cave of
the source reactor Nestor, to determine the region over which an equilibrium spectrum is observed and to
investigate the possibility of carrying out exponential experiments to determine the material bucklings. This
report gives a detailed account of the experimental results of the first two cores with graphite as a moderator
and a comparison is made between observations and calculations using existing computer programmes and
compilations of nuclear data. The first core contained highly enriched uranium fuel plates giving atomic
ratio of graphite/uranium-235 of 440 and the second core contained plutonium fuel plates giving a ratio of
graphite/plutonium-239 atoms of 920.
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Author: Barrington, E. P. / Pope, A. L./ Story, J. S.

Title: The Data in the Winfrith Nuclear Data Library, July 1963
Date: 4/1/1964

Report: AEEW-R-351

Conference/Journal:

Conference Session:

Abstract/Keyterms: The data in the Winfrith Library on H, H20, D, D20, 3He, 4He, Be, BeO, B, 10/B,
C, N, O, F, Na, Al, Si, Cr, Fe, Ni, Cd, 133Xe, Pb, 232Th, 235U, 238/U, 239/Pu, and 240Pu are discussed.
Isotopic abundances, atomic and molecular weights, reaction Q values, and resonance parameters are
covered in addition to the cross sections when appropriate. The data sources are indicated, together with
other recent compilations. Revisions to the data files are suggested.
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Author: Terry, M. J.

Title: THULE: A Detailed Description
Date: 7/1/1964

Report: AEEW-R-354
Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Configuration; Distribution;
Energy; FORTRAN; Greenland; IBM 7090; Matrices; Neutron Flux; Numericals; Programming;
Reactivity; Reactor Core; Reactors; Space; Standards
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Author: Tattersall, R. B./ Small, V. G. / Macbean, I. J. / Howe, W. D.

Title: Reactivity Change Measurements on Plutonium-Uranium Fuel Elements in Hector Experimental
Techniques and Results

Date: 1/1/1964
Report: AEEW-R-376
Conference/Journal:
Conference Session:

Abstract/Keyterms: The techniques used in making reactivity change measurements on Hector are
described and discussed. Pile period measurements were used in the majority of cases, though the pile
oscillator technique was used occasionally. These two methods are compared. Flux determinations were
made in the vicinity of the fuel element samples using manganese foils, and the techniques used are
described and an error assessment made. Results of both reactivity change and flux measurements on 1.2
inch diameter uranium and plutonium-uranium alloy fuel elements are presented, these measurements being
carried out in a variety of graphite moderated lattices at temperatures up to 450 degrees C.

C-378



Author: Veale, M. E. R. / Wrigley, H. E.

Title: Data Preparation for the Computer Code FLIRT
Date: 8/1/1964

Report: AEEW-R-389

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Computers; Diffusion; Equations;
FORTRAN; Neutrons; Numericals; Preparation; Programming; Reactors; Solutions; Transients; Velocity
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Author: Guppy, C. B.

Title: On the Relationship Between the Transfer Functions and the Characteristic Modes of a Set of
Ordinary First Order Differential Equations

Date: 8/1/1964
Report: AEEW-R-393
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Differential Equations; Reactivity; Reactors;
Stability; Transfer Functions; Vectors
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Author: Guppy, C. B.

Title: The Measurement of Subcritical Reactivity in Nuclear Reactors by Use of High Frequency Sine-
Wave Modulated Neutron Source

Date: 11/1/1964
Report: AEEW-R-398
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Critical Assemblies; Criticality; Fast
Neutrons; Frequency; Measured Values; Modulation; Multiplication Factors; Neutron Sources;
Oscillations; Power; Reaction Kinetics; Reactivity; Reactors; Thermal Neutrons
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Author: Hogg, J. F.

Title: A Binary Cross-Correlation Analyser
Date: 11/1/1964

Report: AEEW-R-400
Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Instruments; Planning; Power Plants;
Reactivity; Reactors
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Author: Broomfield, A. M. / Absalom, R. M./ Arnold, M. J. / Baker, A. R. / Furneaux, D. / Ingram, G. /
Pattenden, S. K. / Patterson, C. R. / Stevenson, J. M.

Title: The Second Core of ZEBRA
Date: 1/1/1965

Report: AEEW-R-410
Conference/Journal:

Conference Session:

Abstract/Keyterms: A copy of this report is not available.
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Author: Allen, F. R.

Title: ZADOC--A Two Group, Two Dimensional Fuel Management Programme for IBM 7090 or
STRETCH

Date: 4/1/1965
Report: AEEW-R-425
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: King, D. C. / Gibson, M.

Title: An Analysis of Some Two-Zone Exponential Experiments on Graphite Moderated Lattices
Date: 7/1/1965

Report: AEEW-R-428

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Buckling; Density; Diagrams; Differential
Equations; Diffusion; Distribution; Errors; Exponential Piles; Graphite Moderator; Integrals; Lattices;
Neutrons; Perturbation Theory; Reactivity; Tables; Zones
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Author: Carter, D. H. / Gibson, M. / King, D. C. / et al.

Title: Buckling and Reaction Rate Measurements in Graphite Moderated Lattices Fuelled with Plutonium-
Uranium Oxide Clusters at Temperatures Up to 400 deg C

Date: 7/1/1965
Report: AEEW-R-438
Conference/Journal:
Conference Session:

Abstract/Keyterms: The Report describes a series of experiments carried out in SCORPIO | and I1 on sub-
critical graphite moderated lattices fueled with 21-rod clusters of PuO2/UQ2 fuel. Three fuel batches with
nominal plutonium: uranium ratios of 0.25%, 0.8% and 1.2% were investigated at temperatures between
20 deg. C and 400 deg. C. Because of the limited amounts of the three fuels, exponential measurements
were made in 2-zone stacks, the outer regions of which were loaded with suitably matched 'reference fuel'.
Fine structure distributions in the lattice cell were obtained with manganese and indium foils. Pu239/U235
fission ratios were determined both by fission chambers and by fission-product counting techniques.
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Author: Bannerman, R. C. / Pitcher, H. H. W. / Richmond, R.

Title: Analysis of the Results of Reactivity Change Measurements on Plutonium- Uranium Fuel Elements
Date: 7/15/1964

Report: AEEW-R-441

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactivity change measurements have been carried out in the graphite-moderated
reactor HECTOR on plutonium-uranium fuel elements with a low Pu240 content. The aim of the work was
to develop a method in which measurements on small fuel samples (typically 18 in. long) could be used to
check the validity of proposed methods of calculation for plutonium-bearing lattices. The experiments were
carried out in a variety of lattices and demonstrated that, at a lattice pitch of 8.5 in. which was used for the
majority of the measurements, the results were not significantly affected by the lattice environment. In
particular, the results showed that it is not necessary to use plutonium-uranium fuel in the lattice
surrounding the sample but that uranium fuel with similar properties is adequate. The accuracy obtained
corresponded to an error of 0.5% in k(inf) for a lattice containing the plutonium-uranium fuel. The results
of the measurements were compared with the predictions of the TRACER method of lattice calculation. It
was found that, at room temperature, there was no significant difference between the measured and
calculated values of k(inf) but that, at temperatures in the range 400-450 deg. C, the calculated value of
k(inf) was about 1 1/2% lower than the measured value.
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Author: Macdougall, J. D.

Title: ARGOSY 4: A Programme for Lattice Calculations
Date: 7/1/1965

Report: AEEW-R-445

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Buckling; Burnup; Computers;
Configuration; Control Elements; Differential Equations; Multiplication Factors; Programming; Reactor
Core; Reactors; Reflectors; Rods

C-388



Author: Adamson, J. / Absalom, R. M. / Arnold, M. J. / Baker, A. R. / Broomfield, A. M. / Furneaux, D.
/ Ingram, G. / Pattenden, S. K. / Patterson, C. R. / Stevenson, J. M.

Title: The Third Core of ZEBRA
Date: 10/1/1965

Report: AEEW-R-461
Conference/Journal:
Conference Session:

Abstract/Keyterms: This report describes the physical study of the third core built in ZEBRA. It was in
fact the first core in ZEBRA to be fueled with plutonium. The only significant diluent was natural uranium,
the atomic ratio of plutonium-239 to uranium-238 being about 1:9. The assembly had a critical mass of 81
kg plutonium-239. Previous experience had led to the belief that none of the multigroup data sets in use in
the UK would predict the critical mass of a plutonium system correctly. This was confirmed in the study of
the criticality of this core. Various cross-section and spectral index measurements are described and the
results compared with the predictions of the data sets.
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Author: Wilson, D. J.

Title: Further Buckling Measurements on a Heated Graphite Lattice Fuelled with 0.8 Percent PuO2/U02
Clusters

Date: 10/1/1965
Report: AEEW-R-464
Conference/Journal:
Conference Session:

Abstract/Keyterms: The buckling of a graphite moderated stack fueled with 0.8% PuO2}/U02} 21 rod
clusters in a 14 in. lattice pitch has been measured by the exponential method. The stack was built in the
SCORPIO | facility which enabled the experiments to be made at 200 deg. C and 390 deg. C as well as at
ambient temperature. The experimental results are shown to be in very satisfactory agreement with
predictions using the ARGOSY IV method.
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Author: King, D. C.

Title: A Comparison of Measurements on PuO2-UO2-Fuelled Graphite Lattices with Calculations Using
the ARGOSY Method

Date: 1/1/1966
Report: AEEW-R-466
Conference/Journal:
Conference Session:

Abstract/Keyterms: The predictions of the ARGOSY method of calculation are compared with buckling
and reaction rate measurements on graphite lattices containing plutonium enriched oxide cluster fuels. Most
of the measurements were obtained on one lattice pitch giving a graphite-to-fuel volume ratio similar to
that in the Windscale A.G.R. Apart from a reduction of 10% in the values of the capture and fission
resonance integrals (4eV to 10KeV) of all nuclides the method as coded in ARGOSY |11 uses basic nuclear
data. It is shown in this report that the buckling predictions of ARGOSY IlI at room temperature are in
agreement with the experimentally determined values within approximately the experimental error, i.e.
equivalent to {+-}0.5% in reactivity. When systematic errors are removed, however, a linear trend with the
fraction of fissions occurring in Pu 239 is evident; the calculated reactivity being (0.6 {+-} 0.3)% low for
zero Pu239 content and (0.6 + 0.3)% high for fuel with 80% of fission occurring in Pu 239. The
experimentally determined change of buckling between 20 and 390 deg C is predicted to within the
experimental error, i.e. equivalent to {+-} 0.7 mn/deg C. Reaction rate ratios and radial power distributions
at all temperatures are predicted well by ARGOSY IlI.
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Author: Figgins, A. J. G.

Title: An Investigation of Differences Between Measured and Calculated Bucklings of a Series of Light
Water and Heavy Water Moderated Experimental Cores

Date: 2/1/1966
Report: AEEW-R-467
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies
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Author: Brinkworth, M. J. / Griffiths, J. A.

Title: Methuselah 11. A Fortran Program and Nuclear Data Library for the Physics Assessment of Liquid-
Moderated Reactors

Date: 3/1/1966
Report: AEEW-R-480
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Burnup; Computers; Digital Systems;
Errors; FORTRAN; IBM 7030; IBM 7090; Liquids; Moderators; Programming; Reactivity; Reactor Core;
Reactors
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Author: Wheeler, R. C./ Absalom, R. M. / Baker, A. R. / Broomfield, A. M. / Furneaux, D. / Ingram, G.
/ Jowitt, D. / Pattenden, S. K. / Patterson, C. R. / Smith, M. F. / Stevenson, J. M.

Title: ZEBRA Core 5 Studies of a Mixed Critical Core with a Central Dilute Plutonium Region
Date: 5/1/1966

Report: AEEW-R-481

Conference/Journal:

Conference Session:

Abstract/Keyterms: ZEBRA Core 5 was a mixed critical assembly used primarily for the measurement of
Doppler coefficients in a central hot loop. This report contains the results of the spectra measurements,
critical masses, control rod calibrations, perturbation cross-sections, reaction rate ratios, Doppler coefficient
measurements with small samples and other core data. Some preliminary results from sodium activation
measurements are also given. A comparison is made between the results and calculations based on FD1 and
FD2 data sets. It was found that the latter set gave a closer prediction of most quantities. The flux was found
to be underestimated in the low energy regions where the Doppler effect is important. The 5J results are of
direct application to the PFR System, because the spectrum there was a close representation of PFR. The
other assemblies provided a range of composition and neutron spectra around that of the PFR, and the
comparisons between experiment and calculation are therefore also of value to the understanding of that
system.
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Author: Bannerman, R. C.

Title: Analysis of Reactivity Measurements in Hector on Single Plutonium-Uranium Oxide Clusters
Date: 8/1/1968

Report: AEEW-R-499

Conference/Journal:

Conference Session:

Abstract/Keyterms: A series of reactivity perturbation measurements has been carried out in the reactor
on single plutonium-uranium oxide clusters. These clusters are 14 inch long, with a geometry similar to
that used in the Windscale AGR, and contain up to 2% plutonium with a plutonium-240 content from 3%
to 26%. These plutonium contents cover the range encountered both in burn-up and in possible plutonium
enrichment of an AGR. A method of analysing these measurements has been developed, which uses as a
starting point reaction rates produced by any suitable single-cell lattice code. A comparison between the
measured and calculated reactivity perturbations for a given single plutonium-bearing cluster then provides
a measure of the accuracy of k(inf) calculated by that code for a complete lattice containing that particular
fuel. The experimental results have been analysed in this report using reaction rates obtained from the
ARGOSY4 code. Good agreement is found within the errors between calculated and measured reactivity
perturbations for all samples. These errors, in terms of k(inf.) for each sample lattice, are typically + 0.5%
for samples containing 0.2% and 0.4% plutonium, and + 0.9% for samples containing 2% plutonium. The
effect of changing the plutonium-240 content of a sample is predicted to within 5% of the change.
Temperature coefficients over the range 22 degrees C to 427 degrees C are correctly predicted within 1-2
mn/degrees C. These results are found to be independent, within wide limits, of the reactor environment
lattice in which the reactivity perturbation measurements are made. It is possible, therefore, to carry out
useful measurements on plutonium-bearing fuel in a lattice loaded with uranium fuel, with a considerable
saving in the amount of the plutonium-bearing fuel required.
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Author: Absalom, R. M./ Loggia, V. E. D./ Sanders, J. E. / Barclay, F. R. / Hage, W. / Tiren, L. ./
Cameron, I. R. / Kinchin, G. H. / Wilson, D. J.

Title: A Report on the First Loading of Zenith
Date: 12/1/1960

Report: AEEW-R-50

Conference/Journal:

Conference Session:

Abstract/Keyterms: The loading to criticality of the first core of the zero energy reactor ZENITH and the
results of the subsequent experimental program are described. The composition of the reactor core
corresponds to graphite/U235 and Th232: U235 ratios of 3843 and 9.51, respectively.
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Author: Brown, W. A. V. / Fox, W. N. / Skillings, D. J. / Burholt, G. D.

Title: Measurements of Material Buckling and Detailed Reaction Rates in a Series of Low Enrichment
UO2 Fuelled Cores Moderated by Light Water

Date: 1/1/1967
Report: AEEW-R-502
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactors, Research / Material Buckling Measurements in Dimple / Neutrons /
Buckling Measurements in Dimple / Neutrons / Reaction Rate Measurements in Dimple / Reactors,
Research / Neutron Reaction Rate Measurements in Dimple
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Author: Hicks, D.

Title: Nuclear Calculation Methods for Light Water Moderated Reactors
Date: 2/1/1961

Report: AEEW-R64

Conference/Journal:

Conference Session:

Abstract/Keyterms: A brief discussion of problems encountered in the nuclear design of water moderated
reactors is presented and a comprehensive scheme of calculations is described. This scheme is based largely
on theoretical methods and computer codes developed in the USA but some previously unreported
developments made in this country are also described. It is shown that the effective reproduction factor of
simple water moderated lattices may be estimated to an accuracy of approximately 1%. Methods for treating
water gap flux peaking and control absorbers are presented in some detail, together with a brief discussion
of temperature coefficients, void coefficients and burn-up problems.
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Author: Butland, A. T. D./ Chudley, C. T.

Title: Thermal Neutron Diffusion Data and the WIMS Scattering Models for Light Water
Date: 1/1/1970

Report: AEEW-R-701

Conference/Journal:

Conference Session:

Abstract/Keyterms: Water/Neutron Diffusion in, Calculation Models for Thermal; Reactors, Water-
Moderated/Moderator for, Thermal Neutron Diffusion in; Neutrons, Thermal/Diffusion in Water,
Calculation Models for
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Author: Ingram, G.

Title: Integral Measurements in a Series of Zero Leakage Systems and Their Comparison with FGL4
Calculations

Date: 1/1/1972
Report: AEEW-R-774
Conference/Journal:
Conference Session:

Abstract/Keyterms: MIX-MET-FAST-008
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Author: Wardleworth, D.

Title: The Interpretation of Measurements in ZEBRA Core 8
Date: 1/1/1973

Report: AEEW-R-893

Conference/Journal:

Conference Session:

Abstract/Keyterms: MIX-MET-FAST-008
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Author: Schuller, A.

Title: Nuclear Power Stations with Light-Water Cooled or Gas Cooled Reactors

Date: 1/1/1958

Report: AEG Mitteilungen, Vol: 48

Conference/Journal: AEG Mitteilungen (West Germany) Superseded by Tech. Mitt. AEG- Telefunken
Conference Session:

Abstract/Keyterms: The measurements, weights, and plant costs of a nuclear power plant with water
cooled and gas cooled reactors with a power of 100 Mw (el) are compared. The fuel supply, the enrichment,
and the recovery of irradiated fuel elements are briefly described, and the analysis of the fuel costs as well
as fuel efficiency is considered. The operating costs per kwh and future development to obtain higher live
steam temperatures and therefore better efficiency are discussed.
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Author: Shishin, B. P.

Title: Determination of the Highly Supercritical Reactor Inverse Period
Date: 1/1/1982

Report: AENGA, 044-046

Conference/Journal: Atomnaya Ehnergiya (USSR)

Conference Session:

Abstract/Keyterms: Inverse Period / Highly Supercritical Reactor / Experiments / Poisoned Reactor
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Author: Shishin, B. P.

Title: Quantitative Assessment of Nuclear Safety
Date: 5/1/1984

Report: AENGA, 275-277

Conference/Journal: Atomnaya Ehnergiya (USSR)
Conference Session:

Abstract/Keyterms: Probability of a Nuclear Accident / Critical Assembly / Critical Assembly / Water
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Author: Majorov, L. V.

Title: Calculation of Neutron Flux Functionals by the Monte Carlo Method for Multiplicating Systems with
Leakage Given by the Geometric Buckling

Date: 2/1/1985

Report: AENGA, 58 (2), 93-96
Conference/Journal: Atomnaya Ehnergiya (USSR)
Conference Session:

Abstract/Keyterms: Asymptotic Functions of Neutron Distribution / Uniform Heterogeneous Lattices /
Monte Carlo Method / MCU Program
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Author: Bagretsov, V. I. / Bykovskij, V. S. / Lantsov, M. N. / Lependin, V. I. / Makarov, O. I. /
Matveenko, V. I.

Title: Application of Subcriticality Measuring Methods for Studying Reactivity Temperature Effect in
Assemblies of the Uranium-Water Lattices

Date: 4/1/1986

Report: AENGA, 60 (4), 264-267
Conference/Journal: Atomnaya Ehnergiya (USSR)
Conference Session:

Abstract/Keyterms: Leu-Comp-Therm-026 / Temperature Reactivity Effect / Matr-2 / Pulsed Neutron /
Subcriticality
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Author: Simonov, V. D. / Filimonov, P. E.

Title: Optimization of the WWER Fuel Load Arrangement
Date: 10/1/1986

Report: AENGA, 61 (4), 237-240

Conference/Journal: Atomnaya Ehnergiya (USSR)
Conference Session:

Abstract/Keyterms: Optimization / Fuel Assemblies / WWER Fuel / BIPR-5
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Author: Andrushechko, S. A. / Pytkin, Yu. N. / Matveev, A. A. / Panin, M. |. / Zakharov, A. S.

Title: Nuclear Safety Provisions During WWER-440 Reactor Operation with Fuel of Increased Enrichment
Date: 8/1/1990

Report: AENGA, 69 (2), 84-87

Conference/Journal: Atomnaya Ehnergiya (USSR)

Conference Session:

Abstract/Keyterms: 4.4% Enrichment / WWER-440 Reactors / Fuel Cooling Pools
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Author: Shevchenko, V. G. / Garusov, Yu. V. / Kalyago, A. P. / Barkovskij, A. N. / Dobrenyakin, Yu. P.
/ Erkin, V. G. / Kiselev, Yu. V.

Title: Diagnostics of Subcritical State of the RBMK-1000 Reactors
Date: 3/1/1991

Report: AENGA, 70 (3), 180-182

Conference/Journal: Atomnaya Ehnergiya (USSR)

Conference Session:

Abstract/Keyterms: RBMK Subcritical Reactor Core / Gamma Radiation / Fission Products / Structural
Materials
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Author: Rakhno, I. L./ Rozin, S. G.

Title: Monte Carlo Method of Small Sample Perturbations
Date: 9/1/1991

Report: AENGA, 71 (3), 195-199

Conference/Journal: Atomnaya Ehnergiya (USSR)
Conference Session:

Abstract/Keyterms: Monte Carlo / Reactivity Perturbations / Critical Assemblies / Godiva
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Author: Afanas'ev, A. M. / Babajtsev, M. N. / Krayushkin, A. V. / Kubarev, A. V.
Title: On the Maximum Xenon Poisoning after RBMK Reactor Shutdown

Date: 9/1/1991

Report: AENGA, 71 (3), 265-266

Conference/Journal: Atomnaya Ehnergiya (USSR)

Conference Session:

Abstract/Keyterms: RBMK reactor
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Author: Usynin, G. B. / Vlasichev, G. N. / Anoshkin, Yu. I. / Semenychev, M. A. / Boldin, S. V.
Title: Results of Analysis of Sodium Fast Reactor Core Melting Accident

Date: 12/1/1992

Report: AENGAB, 73 (6), 433-438

Conference/Journal: Atomnaya Ehnergiya (Russian Federation)

Conference Session:

Abstract/Keyterms: Accidents / Fast Sodium-Cooled Reactors / Subcriticality
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Author: Balygin, A. A. / Krayushkin, A. V. / Kubarev, A. V.
Title: About Value Beff for RBMK Reactor

Date: 1/1/1992

Report: AENGAB, 73, 3, 247, 1992

Conference/Journal: Atomnaja Energija

Conference Session:

Abstract/Keyterms: LEU-COMP-THERM-060
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Author: Sikorin, S. N. / Yaroshevich, O. P.

Title: Determination of Nuclear Reactor Control Rod Worths by Measurement of Power Ratios under
Critical Conditions Before and After Reactivity Perturbation

Date: 2/1/1993

Report: AENGAB, 74 (2), 161-163

Conference/Journal: Atomnaya Ehnergiya (Russian Federation)
Conference Session:

Abstract/Keyterms: Experimental Studies / Absorbing Rod Worths / Critical Assemblies / Control Rod /
Reactivity Perturbation
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Author: Filimonov, P. E.

Title: About Method of Fuel Recriticality Research in Severe Accident WWER Core
Date: 7/1/1993

Report: AENGAB, 75 (1), 71-73

Conference/Journal: Atomnaya Ehnergiya (Russian Federation)

Conference Session:

Abstract/Keyterms: WWER Reactor Core Disruption / Severe Accidents / Recriticality / Uranium-Water
/ CG-Diagram Method
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Author: Kolesov, V. F. / Guzhovskij, B. Ya.

Title: On Possible Improvement of Efficiency of Electro-Nuclear Transmutating Device on the Base of
Going over to the Multisection Structure of the Blanket

Date: 1/1/1994

Report: AENGAB, 76 (1), 71-77

Conference/Journal: Atomnaya Ehnergiya (Russian Federation)
Conference Session:

Abstract/Keyterms: Coupled Reactor Cores / Radioactive Waste Transmutation
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Author: Alekseev, P. N. / Ignat'ev, V. V. / Kolyaskin, V. V. / Mostovoj, V. I.
Title: Cascade Subcritical Molten Salts Reactor as a Fuel Cycle Element
Date: 10/1/1995

Report: AENGAB, 79 (4), 243-252

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Cascade Subcritical Salt Fueled Reactors (CSFR) / U-Th Cycle
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Author: Alekseev, P. N.

Title: The Conception of the Cascade Subcritical Enhanced Safety Reactor
Date: 11/1/1995

Report: AENGAB, 79 (5), 327-337

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Subcritical Fluid-Safety Reactors / External Neutron Sources
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Author: Vasil'ev, A. P./ Gorin, N. V. / Kandiev, Ya. Z. / Kozybaev, R. M. / Malyshkin, G. N. / Samarin,
S. 1./ Shmakov, V. M. / Pavshuk, V. A. / Kaz'min, Yu. M. / Pakhnits, V. A. / Cherepnin, Yu. S

Title: Computation of Pulse Graphite Reactor Characteristics - Verification of Techniques
Date: 3/1/1996

Report: AENGAB, 80 (3), 150-153

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Thermal Pulsed Graphite Reactor (PGR) / Monte Carlo Method / PRIZMA-D / Klan
/ MCNP-4A / Reactor Fission Pulses

C-419



Author: Frolov, V.V

Title: Anomalous Incident on 27-30 June 1990 in Chernobyl Sarcophagus
Date: 3/1/1996

Report: AENGAB, 80 (3), 216-218

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Chernobyl Reactor-4 Sarcophagus
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Author: Alekseev, N. I. / Andrianov, G. Ya. / Bolobov, P. A. / Gurevich, M. I. / lonov, V. S.

Title: Analysis of Multiply Properties Density Dependences for Spent Fuel Repositories of the WWER-
1000 Type NPPS

Date: 10/1/1996

Report: AENGAB, 81 (4), 243-249
Conference/Journal: Atomnaya Ehnergiya
Conference Session:

Abstract/Keyterms: WWER-1000 Reactor Fuel Storage Pool / Nuclear Fuel Storage Facility / Boron
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Author: Seliverstov, V. V.

Title: Multiplication of External Source Neutrons in Subcritical Cascade Systems with One-Directional
Neutron Coupling

Date: 11/1/1996

Report: AENGAB, 81 (5), 378-390
Conference/Journal: Atomnaya Ehnergiya
Conference Session:

Abstract/Keyterms: Cascade Systems / Multiplication Targets / External Source Neutrons / Subcritical
Blankets
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Author: Popov, V. A. / Dyudyaev, A. M

Title: Application of Inverse Equation of Reactor Kinetics for Subcritical Breeding System Reactivity
Control

Date: 3/1/1997

Report: AENGAB, 82 (3), 238-241
Conference/Journal: Atomnaya Ehnergiya
Conference Session:

Abstract/Keyterms: Reactor Kinetics / Single-Point Model
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Author: Kolesov, V. F./ Bosamykin, V. S. / Khorunzhij, V. Kh. / Yudinthev, V. F
Title: Nuclear Safety of the Critical Assemblies with Neutron Absorber in a Cavity
Date: 8/1/1997

Report: AENGAB, 83 (2), 105-112

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Fission Bursts in Critical Assemblies / Large Central Cavities / Autocatalysis
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Author: Punin, V. T./ Smirnov, I. G./ Zykov, S. A

Title: Accident on Critical Assembly Stand at RFNC -VNIIEF
Date: 8/1/1997

Report: AENGAB, 83 (2), 154-156

Conference/Journal: Atomnaya Ehnergiya

Conference Session:

Abstract/Keyterms: Experiments / FKBN-2M Critical Assemblies / Accident / June 17, 1997
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Author: Alekseev, N. I. / Gurevich, M. I. / Maiorov, L. V. / Shkarovskii, D. A.

Title: Modeling of Critical Experiments on the ZR-6 Assembly TITHE VVER-Type Uranium-Water
Lattices

Date: 1/1/1998

Report: AENGAB, 84 (6), 243-249
Conference/Journal: Atomnaya Ehnergiya
Conference Session:

Abstract/Keyterms:
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Author: Volkov, Yu. V.

Title: Stochastic Kinetics of a Reactor Containing a Weak Source and Nuclear Safety
Date: 7/1/1992

Report: AENYEZ, 72 (1), 8-12

Conference/Journal: Atomic Energy (English Translation) (United States)
Conference Session:

Abstract/Keyterms: Reactor Containing a Weak Source / Criticality Accidents / Space Nuclear Power
Plants
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Author: Renard, E. V.

Title: Homogeneous Neutron Absorbers as Technological Components of Nuclear Fuel Regeneration
Processes

Date: 11/1/1992

Report: AENYEZ, 72 (5), 393-399

Conference/Journal: Atomic Energy (English Translation) (United States)
Conference Session:

Abstract/Keyterms: Insoluble / Heterogeneous / Soluble / Homogeneous / Neutron Absorbers /
Gadolinium / Cadmium / Hafnium / Boron (Boric Acid, Tetrafluoboric Acid) / Stratification /
Sedimentation / evaporators / Containers / Storage / Scrubbing / Extractants / lon-Exchange Resins
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Author: Putnam, G. E. / Hogan, W. S.
Title: Reactor Physics Studies

Date: 9/30/1953

Report: AEP-101
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Buckling; Burnup; Configuration; Control Elements; Criticality; Efficiency;
Equations; Graphite Moderator; Irradiation; Isotopes; Liquid Metal Coolant; Multiplication Factors;
Neutron Flux; Performance; Planning; Power Plants; Production; Reactivity; Reactor Core; Rods; Sodium
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Author: Guggenheim, E. A. / Pryce, M. H. L.

Title: A Quantitative Study of Uranium-Graphite Lattices
Date: 8/11/1945

Report: AERE R/R 922

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics / Air / Aluminum / Buckling / Canning / Configuration / Criticality /
Cylinders / Fermi Age / Fuel Elements / Gas Coolant / Graphite / Graphite Moderator / Lattices /
Multiplication Factors / Reactor Core / Reactors / Reflectors / Rods / Slowdown / Uranium

C-430



Author: Long, G.

Title: Fused Fluoride Fuel Systems for Homogeneous Reactors. Part IV. Estimates of Critical Size
Date: 11/21/1955

Report: AERE-C/R-1814; RCTC/P.57

Conference/Journal:

Conference Session:

Abstract/Keyterms: The critical size of a spherical fused-fluoride reactor with graphite or beryllia
moderator is calculated. The effect on the critical size of changing the nature and composition of the melt
is discussed. The critical mass of U235 was found to be in the region of a few kilograms, and it was
suggested that a fluoride system could be used as a small, high-temperature (> 600 deg C) reactor. The
chemical problems are outlined.
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Author: Cunningham, J. E. / Wall, G. P. / Wells, I.

Title: Critical Assemblies of Aqueous Uranyl Fluoride Solution Part 2-Preparation and Handling of
Solutions

Date: 4/1/1958

Report: AERE-CE/R-2052
Conference/Journal:
Conference Session:

Abstract/Keyterms: Light-water solutions of uranium-235 and uranium-238 in the form of uranyl fluoride
have been prepared and dispensed to the zero energy thermal reactor. The development of the process,
equipment, and handling techniques are described along with experimental criticality test techniques,
results, and an analysis of the results.
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Author: King, D. T./ Wall, G. P. / White, J. W. C.

Title: Critical Assemblies with Heavy Water Solutions of Uranyl Fluoride Part 1 Fuel System
Date: 1/1/1958

Report: AERE-CE/R-2624

Conference/Journal:

Conference Session:

Abstract/Keyterms: The H. A.Z.E.L. (formerly Z.E.T.R. ) critical assembly was the third in a series of
homogeneous aqueous critical assemblies to be constructed in the United Kingdom and was designed to
extend the range of studies, previously confined to plutonium and the fissile uranium isotopes in light water
to cover the fissile uranium isotopes in heavy water. This report describes the construction, commissioning
and operation of the fuel system for the experiments with uranium-235 for which the major problem was
to prepare and dispense the fuel in such a manner that the high purity of the heavy water was maintained
throughout the experimental programs. The critical assembly, its operation and performance are the subject
of a separate report.
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Author: Crocker, V. S. / McCullen, J. D. / Horton, C. C. / et al.
Title: Critical Assemblies of Plutonium Nitrate Solutions
Date: 1/1/1959

Report: AERE-CR/R-1182

Conference/Journal:

Conference Session:

Abstract/Keyterms: A copy of this report is not available.

C-434



Author: Burnup, T. E.

Title: Proposed Simulator for Reactor Kinetic Equations
Date: 9/29/1953

Report: AERE-E/M-76

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Analog Systems; Criticality; Differential Equations; Equations; Errors;
Multiplication Factors; Neutron Flux; Planning; Reactivity; Reactors; Stability; Transients
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Author: Johnson, K. D. B. / Taylor, R. F.

Title: Processing in Limited Geometries - Part One
Date: 1/7/1960

Report: AERE-M 601

Conference/Journal:

Conference Session:

Abstract/Keyterms: Overview of many steps for chemical processing of U and Pu, discussion of
equipment design areas where geometric control may be applied.
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Author: Lloyd, H.

Title: The Manufacture of DIDO Fuel Elements

Date: 8/1/1958

Report: AERE-M/L-2(2nd. Ed.)

Conference/Journal: Symposium on Fuel Elements, Paris, November 1957
Conference Session:

Abstract/Keyterms: The fuel charge for DIDO consists of 25 fuel elements. The square box section,
usually termed the fuel box, is an assembly of ten fuel plates separated to form coolant channels. Each fuel
plate contains 10 g of U235 in a uranium-aluminum alloy which is clad In aluminum. The manufacture of
these fuel elements is divided into fuel plate fabrication and fuel element assembly. The plates are made by
the "picture frame" technique, where fuel cores are first prepared from an enriched uranium aluminum alloy
and fitted into aluminum frames which are then sandwiched between aluminum cladding plates to form
"fuel packs." The fuel element is fabricated from four sub-assemblies: the fuel box, tube with guide nose,
fin assembly, and nozzle tube assembly.
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Author: Garner, E. V. /Johnson, K. D. B.

Title: Densities of Hydrogen and Uranium and their Effect upon Criticality
Date: 7/1/1960

Report: AERE-M-00718

Conference/Journal:

Conference Session:

Abstract/Keyterms: The densities of hydrogen and uranium in crystalline solids and liquids which may
occur during the processing of fissile materials are given. Criticality dependence upon density is discussed.
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Author: Jackson, K. E. B.

Title: Estimated Densities of Plutonium and Hydrogen for Use in Criticality Calculations
Date: 1/1/1960

Report: AERE-M-00802

Conference/Journal:

Conference Session:

Abstract/Keyterms: A compilation was prepared to aid design engineers in the selection of potential fuels
for advanced high temperature reactors. Available data are included on critical properties for all fuels
believed to be potentially capable of operating at surface temperatures of at least 650 deg C. Fuels of recent
interest with this capability are included even though sufficient data for their final evaluation are not yet
available. The compilation is broken down into sections devoted to particular types of fuels. Property data
for all these materials are arranged in a standardized format designed for rapid consultation. In addition to
these data sheets, a master table that permits comparison of all fuels covered in the compilation on the basis
of four properties considered essential in an initial fuel evaluation is presented. Also, a compilation of
appropriate conversion units has been included for the design engineer's convenience.
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Author: Eid, A. M. / Delafield, H. J.

Title: Neutron Response of a 7LiF Thermoluminescent Dosimeter Incorporated in the UKAEA Criticality
Dosimeter

Date: 4/1/1976

Report: AERE-M-02803
Conference/Journal:
Conference Session:

Abstract/Keyterms: There are practical advantages in incorporating a 7LiF thermoluminescent dosimeter
(TLD) for the measurement of gamma-ray dose, into the personnel criticality dosimeter. This paper
investigated the corrections necessary for the inherent direct response of the TLD neutrons, and its enhanced
indirect response from prompt gamma-rays resulting from neutron interactions with the metallic foils
contained in the criticality dosimeter. The response of the TLD to fast fission neutrons was measured to be
0.02 gamma rad/n rad. The indirect response of the TLD to thermal neutrons was measured to be 4.8 x
10$sup-10$ rad n$sup-1$ cm2 for dosimeters exposed in free air, and 7 x 10$sup-10$ rad n$sup-1$ cm?2
for dosimeters worn on the body respectively. Application of these correction factors to TLD measurements
made at International Dosimetry Intercomparisons (sponsored by the 1.A.E.A.) gave improved agreement
with the values given by other participants.
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Author: Delafield, H. J.

Title: Nuclear Accident Dosimetry. Revision of Emergency Data Sheets
Date: 9/1/1976

Report: AERE-M-02839

Conference/Journal:

Conference Session:

Abstract/Keyterms: The Emergency Data Sheets on Nuclear Accident Dosimetry have been revealed
following the publication of a three part manual on this subject (Delafield, Dennis and Gibson, AERE-R
7485/6/7, 1973). This memo provides an explanation of the action levels adopted for the initial segregation
of irradiated persons following a criticality accident, by monitoring the activity of indium foils contained
in personnel dosimeters and the induced body sodium activity. The data sheets are given as an Appendix.
They provide basic information on/ the segregation of irradiated persons, the estimation of radiation
exposure, and the assessment of personnel gamma-ray and neutron doses.
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Author: Marshall, M. / Toureau, A. E. R.

Title: Determination of 115mIn Activity for Use in Nuclear Accident Dosimetry
Date: 7/1/1978

Report: AERE-M-02977

Conference/Journal:

Conference Session:

Abstract/Keyterms: A method of determining the specific activity of 115min in indium foils for fast
neutron determination after a criticality incident is described. Two Ge(Li) gamma-ray spectrometers were
calibrated with standards traceable to the National Physical Laboratory. The importance of using a long-
term check source and of careful positioning of sources is stressed and a method of calculating the optimum
time for counting in the presence of a shorter lived interference is given.
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Author: Delafield, H. J. / Harrison, K. G. / Harvey, J. R. / Hudd, W. H. R.

Title: Dosimetry Measurements for a Criticality Exercise Based on Moderated 2.5 MeV Accelerator
Neutrons

Date: 2/1/1979

Report: AERE-M-03014
Conference/Journal:
Conference Session:

Abstract/Keyterms: A joint criticality exercise between BNL and Harwell was held on 22 March 1978 to
test criticality dosimetry procedures, and to establish an irradiation technique which could be used to
simulate the irradiation of criticality dosimeters in a criticality excursion. Dosimeters were irradiated on a
phantom by moderated 2.5 MeV accelerator neutrons using facilities at BNL, and then transported rapidly
to Harwell for assessment. This exercise showed that despite the limited dose rate available from the
accelerator, such an irradiation could be used successfully to simulate a criticality incident. The induced
dosimeter activities were adequate for the initial monitoring at BNL and a subsequent full dose assessment
at Harwell. Neutron dose assessments obtained by different methods of interpretation were both self-
consistent (1.7 £ 0.2 rad), and in good agreement with an independent estimate of dose (2.0+ 1.0 rad) based
on measurements made with a De Pangher Long counter at BNL.
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Author: Boot, S. J.

Title: Reduction of the Sulphur Dose Threshold in the A.E.R.E. Criticality Dosimeter
Date: 8/1/1965

Report: AERE-M-1631

Conference/Journal:

Conference Session:

Abstract/Keyterms: Instrumentation; Radiation Detection; Activation; Aluminum; Criticality;
Dosemeters; Fast Neutrons; Geiger-Mueller Counters; Neutron Beams; Nuclear Reactions; Phosphorus 32;
Plates; Protons; Radiation Doses; Sulfur 32
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Author: Wilson, A. H.

Title: The General Properties of the Transport Equation and Its Use in Determining the Multiplication in
Bodies Having Spherical Symmetry

Date: 12/1/1950

Report: AERE-MS-105A
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Configuration; Criticality; Differential Equations; Group Theory;
Multiplication Factors; Neutron Flux; Numericals; Scattering; Spheres; Surfaces; Transport Theory;
Velocity
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Author: Colmer, F. C. W./ Wiblin, E. R. / Woollen, W. B.

Title: Boron-Cadmium Intercalibration for Pile Neutrons in GLEEP
Date: 3/19/1953

Report: AERE-N/R-1159

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Colmer, F. C. W. / Wiblin, E. R. / Woollen, W. B.

Title: Fission Balance Tests in GLEEP
Date: 3/1/1953

Report: AERE-N/R-1163
Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Watson-Munroe, C. N.

Title: Divergency Data for GLEEP

Date: 8/22/1947

Report: AERE-N/R-121; Atomic Energy, 7, 1958
Conference/Journal:

Conference Session:

Abstract/Keyterms: The methods employed for measuring neutron fluxes and estimating the critical radius
for the Gleep (Graphite Low Energy Experimental Pile) are described. Descriptions of the methods of
loading and details of the experimental data are given.
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Author: Littler, D. J. / Stewart, J. C. C.

Title: A Determination of the Laplacians in GLEEP
Date: 9/16/1947

Report: AERE-N/R-131

Conference/Journal:

Conference Session:

Abstract/Keyterms: An attempt has been made to determine the Laplacians in Gleep by exploring the
thermal-neutron flux distribution with indium foils. The Laplacian of the uranium metal-graphite lattice is
0.92 plus or minus 0.04 m/sup -2/ and the Laplacian of the uranium dioxide-graphite lattice is 0.66 plus or
minus 0.04 m/sup -2/.
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Author: Booker, D. V. / Eastwood, W. S. / Fenning, F. W. / Fry, T. M./ Wiblin, E. R.
Title: The Measurement of the Laplacian in a Lattice of Uranium Metal Rods and Graphite
Date: 10/1/1947

Report: AERE-N/R-134

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Air- Aluminum- Buckling- Configuration- Critical Assemblies- Criticality-
Fissionable Materials- Foils- Fuel Elements- Graphite Moderator- Indium- Measured Values- Neutron
Detection- Neutron Sources- Reactor Core- Rods- Thermal Neutrons- Tubes- Uranium- Water;
Distribution- Equations- Errors- Neutron Flux- Numericals- Reactivity
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Author: n.a.

Title: Health Physics and Medical Division Progress Report, January-December 1964
Date: 3/1/1965

Report: AERE-PR/HPM-7

Conference/Journal:

Conference Session:

Abstract/Keyterms: Health and Safety; Accidents; Activation Analysis; Adsorption; Aerosols; Air;
Atmosphere; Bibliography; Body; Carbon Dioxide; Chemical Reactions; Chromium; Contamination;
Criticality; Density; Deposits; Detection; Dosemeters; Energy Range; Environment; Gas Coolant; In Vivo;
Inhalation; Instruments; lodides; lodine 132; lodine Compounds; Labelled Compounds; Lungs; Man;
Measured Values; Metabolism; Methyl Radicals; MeV Range; Mutations; Neutron Detection; Neutrons;
Nuclear Emulsions; Photographic Film Detectors; Planning; Plants; Polystyrene; Preparation; Protons;
Quantitative Analysis; Quantity Ratio; Radiation Detectors; Radiation Doses; Radiation Effects
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Author: n. a.

Title: Progress Report January-December, 1982. UKAEA Atomic Energy Research Establishment,
Harwell

Date: 11/1/1983

Report: AERE-PR-EMS-10
Conference/Journal:
Conference Session:

Abstract/Keyterms: 1982 Progress Report / Criticality Alarms
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Author: Hill, J. F.

Title: The Approach to Criticality of a Cylindrical Pile
Date: 3/1/1951

Report: AERE-R /M-5

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Nicholls, C. M./ Woodcock, E. R. / Gillieson, A. H.
Title: Criticality

Date: 3/1/1959

Report: AERE-R 2914

Conference/Journal:

Conference Session:

Abstract/Keyterms: Document is comparable to early U. S. criticality safety/data handbooks, with
somewhat greater focus on criticality theory and criticality safety applications than data.
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Author: Rennie, C. A.

Title: Lecture Notes on Pile Theory
Date: 1/1/1952

Report: AERE-R/L-5
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Differential Equations; Graphite Moderator; Mathematics; Natural Uranium
Fuel; Planning; Reactors
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Author: Cooper, P. N.

Title: Criticality of Components for H.A.R
Date: 1/1/1957

Report: AERE-R/M-113
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics / Configuration / Coolant Loops / Criticality / Density / Equations / Fuel
Solutions / Heat Exchangers / Heavy Water Moderator / Homogeneous Reactors / Mass / Numericals /
Planning / Reactor Safety / Reactors / Reflectors / Temperature / Tubes / Uranium 235/ Volume
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Author: Davey, W. G. / Harrison, J. R.

Title: A Two-Group Computer Programme for Two-Zone Spherical Reactors
Date: 10/1/1957

Report: AERE-R/M-146; HARD(A )/P-41

Conference/Journal:

Conference Session:

Abstract/Keyterms: A program, which was devised to determine the critical radius and other
characteristics of a two-zone spherical reactor, is described. The conditions assumed for the calculation
approximate closely those found in a homogeneous aqueous breeder or converter reactor, and therefore the
program is particularly appropriate for these systems.
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Author: England, C. J.

Title: An Estimate of the Reactivity Change in Dido Due to a Change in the Isotopic Purity of the Heavy
Water

Date: 1/1/1958

Report: AERE-R/M-161
Conference/Journal:
Conference Session:

Abstract/Keyterms: One-group lattice calculations and two-group criticality calculations have been
performed assuming three different isotopic purities for the heavy water in the reactor DIDO. From these
calculations it is estimated that the reactivity change due to a small change in the isotopic purity of the
heavy water is --0.9%( delta k(eff) k(eff) 0.1% degradation in D20 purity.
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Author: Baker, A. R. /Jaques, T. A. J.

Title: A Measurement of the Doppler Effect to the Temperature Coefficient of Reactivity in a Fast Reactor
Date: 6/1/1958

Report: AERE-R/M-168

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Capture; Doppler Effect; Errors; Fast Neutrons; High Temperature; Low
Temperature; Measured Values; Natural Uranium Fuel; Numericals; Reactivity; Reactor Core; Reactors;
Resonance Escape Probability; Spectral Shift; Temperature; Uranium 235; Uranium 238; Variations;
ZEUS; Zones
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Author: Brown, G. / Moore, P. G. F. / Richmond, R.
Title: The Analysis of Exponential Experiments
Date: 7/8/1958

Report: AERE-R/M-182; NPCC/RPWP/P-119
Conference/Journal:

Conference Session:

Abstract/Keyterms: A description is given of the methods used by the BICEP group for the analysis of
exponential experiments on graphite-moderated natural uranium lattices. These differ in some respects from
the methods formerly employed at A.E.R.E. and resulted in a reduction by a factor of four in the time taken
to carry out and analyse an experiment.
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Author: McCullen, J. D.

Title: Beryllia Moderated Systems
Date: 4/16/1951

Report: AERE-R/M-6
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium Alloys; Beryllium Moderator; Graphite; Mathematics;
Mechanical Structures; Oxides; Reflectors; Uranium Alloys
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Author: McCullen, J. D.

Title: Critical Size of Solutions of Fissile Materials in Water
Date: 12:00:00 AM

Report: AERE-R/M-8

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Langmead, W.

Title: Health Physics Aspects of Criticality Accidents
Date: 12:00:00 AM

Report: AERE-R/P-1108

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.

C-463



Author: Fenning, F. W. / Horton, C. C./ McCullen, J. D.
Title: A Two-Group Analysis of Z.E.T.R Experiments
Date: 11/24/1955

Report: AERE-R/R-1225

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Mummery, P. W. / Syrett, J. J.

Title: Fuel Recycling in Equilibrium Uranium-Plutonium Thermal Reactors
Date: 5/1/1956

Report: AERE-R/R-1915

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Clarke, W. G. / Horton, C. C./ Smith, M. F.

Title: Critical Assemblies of Aqueous Uranyl Fluoride Solutions. Part 1 Experimental Techniques and
Results

Date: 9/20/1956

Report: AERE-R/R-2051
Conference/Journal:
Conference Session:

Abstract/Keyterms: Critical masses of uranium-235 and uranium-233 in the form of uranyl fluoride in
aqueous solution have been measured in cylindrical geometry for a range of concentrations
hydrogen/uranium(fissile) 250 to 850. A cylinder radius of 15.21 centimeter was used with an effectively
infinite radial water reflector. Where possible estimates were made of the critical masses for the system
unreflected and for the system reflected but with the cadmium shut off sheath between the core and reflector.
Flux measurements were made through the system in axial and radial directions at all concentrations. The
effect of change of temperature on the system over the range 15-degree C to 90-degree C was observed for
all concentrations. An assembly for each isotope in a very concentrated solution hydrogen/uranium-235
=60, hydrogen/uranium-233 = 32 was also made in a 6.35 centimeter radius cylinder but was not brought
to criticality. Part 11 of this report will treat in detail the chemical preparation and processing of the solutions
and Part-111 will be a full discussion and analysis of the results obtained.
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Author: Rose, H. / Absalom, R. M.

Title: The Effectiveness of Neutrons as a Function of their Energy in the Natural Uranium Envelope of
ZEPHYR

Date: 3/1/1957

Report: AERE-R/R-2150
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Blankets; Criticality; Efficiency; Energy; Energy Range; Fast Neutrons;
Gamma Radiation; Measured Values; Natural Uranium Fuel; Neutron Flux; Neutron Sources; Neutrons;
Photoneutrons; Reactivity; Reactor Core; Reactors; Research Reactors; Variations; ZEPHYR
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Author: Thompson, J. J.

Title: Two-Group Perturbation Studies of a Reflected Liquid Metal Fuel Reactor
Date: 7/1/1957

Report: AERE-R/R-2191; LMFR/P-5

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Enrichment; Fuel Solutions; Graphite; Group Theory; Homogeneous
Reactors; Lifetime; Liquid Metal Fuel; Neutron Flux; Neutrons; Numericals; Perturbation Theory; Pipes;
Reactivity; Reactors; Reflectors; Spheres; Temperature; Temperature Coefficient
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Author: Hines, K. C. / Holbrough, D. W.

Title: Solution of the Pile Equation for a Bare Cylindrical System of Hexagonal Cross-Section
Date: 4/1/1957

Report: AERE-R/R-2248

Conference/Journal:

Conference Session:

Abstract/Keyterms: It is shown that the diffusion equation for a cylindrical reactor with hexagonal cross-
section may be solved as an infinite series, the terms of which involve Bessel functions of order 6n, where
n=0,1,2,... for the successive terms of the series. Considering in succession additional terms of the
series a sequence is obtained for the eigenvalue which converges rapidly. In this way a value is found for
the eigenvalue of a bare system. The contour of zero flux was evaluated in the approximations for which
one, two......, terms of the series solution were included. When three terms are included this contour of zero
flux was found to follow the hexagonal boundary quite closely.
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Author: Hicks, D.

Title: Experiments with Dido/Pluto Mock-Ups in DIMPLE
Date: 8/1/1957

Report: AERE-R/R-2337

Conference/Journal:

Conference Session:

Abstract/Keyterms: A series of experiments carried out in Dimple with mock-ups of the Dido/ Pluto
reactors are described. The observed critical conditions for the clean void free reactor were found to be in
considerable disagreement with the original estimates. The flux distributions in cores formed from fuel of
two different enrichments (46 and 93% U235, respectively) were measured. The reactivity controlled by
the principal safety devices, by the empty experimental tubes, and by a number of specimens in the
experimental holes have been determined by experiment and, where possible, compared with two group
perturbation theory. In spite of the clean core reactivity discrepancy a self-consistent scale of reactivity was
established which enables the criticality conditions for various loadings of the reactor to be predicted. It
was not however possible to relate this static reactivity scale to the kinetic behavior of the reactor.
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Author: Sanders, L. G. / McCracken, A. K.

Title: The Interpretation of Approach-to-Critical Experiments with Application to Organic Liquid
Moderated Systems

Date: 12/1/1957

Report: AERE-R/R-2358
Conference/Journal:
Conference Session:

Abstract/Keyterms: Configurations are highly subcritical and consist of 1.2-inch diameter U(1.0), U(1.3)
and U(1.6) rod lattices with organic liquid moderator.
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Author: Codd, J. / Hill, J. F.

Title: The Change in Reactivity of a Pile During Operation
Date: 4/1/1951

Report: AERE-R/R-2387

Conference/Journal:

Conference Session:

Abstract/Keyterms: A formula is developed for the change in reactivity of a pile during operation due to
changes in the composition of the fissile and fertile material, namely, destruction of U235 and U238 and
buildup of Np/sup 239/ and Pu /sup 239/. T. he results are applied to a typical natural uranium pile and to
enriched reactors.
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Author: Hicks, D.

Title: Neutron Flux Distributions in Loops—An Analysis of Experiments in DIMPLE
Date: 11/1/1957

Report: AERE-R/R-2418

Conference/Journal:

Conference Session:

Abstract/Keyterms: The problem of calculating the thermal neutron flux in a reactor loop is considered.
A simple model based on an electrical analogy to neutron diffusion theory (with empirical corrections) is
developed. Predictions based on the model are shown to be in good agreement with experiments with
dummy loops in the Dimple reactor. Semi-empirical methods are suggested for the treatment of air gaps
and bars of enriched fuel.
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Author: Baker, A. R./ Smith, R. D.
Title: ZEUS Final Report

Date: 1/1/1959

Report: AERE-R/R-2444
Conference/Journal:

Conference Session:

Abstract/Keyterms: ZEUS was a uranium-235-fueled, experimental, low-power, fast reactor which was
in operation at Harwell from December 1955 until September 1957. It was designed for the measurement
of the neutron physics of the power-producing fast reactor under construction at Dounreay. Its dimensions
were therefore made similar to those of the Dounreay reactor. The core was constructed so that its
composition could be altered readily, and several different assemblies were made with critical masses
ranging from 190 kg to 210 kg. A large number of measurements were made with these various cores. Some
of these were concerned with the detailed behaviour of the Dounreay reactor, but the majority are of general
application to fast reactor systems with cores of similar composition.

C-474



Author: Clarke, W. G.

Title: A Study of Single-Zone U-233 Thoria Slurry Reactors
Date: 4/1/1958

Report: AERE-R/R-2537; HARD(A ),P-48
Conference/Journal:

Conference Session:

Abstract/Keyterms: Single-zone spherical power reactors comprising slurries of thorium oxide and U233
in heavy water at 265 deg C are considering. initial uranium concentrations, conversion factors, and losses
in protactinium and fission products are calculated for a wide range of reactor sizes and thorium oxide
concentrations.
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Author: Ingram, G. / Sanders, J. E.

Title: The Behaviour of ZEPHYR with a Graphite Envelope
Date: 7/1/1958

Report: AERE-R/R-2539

Conference/Journal:

Conference Session:

Abstract/Keyterms: The present report gives an account of some experimental studies of a version of
ZEPHYR, a plutonium fueled fast reactor, having a main envelope of pure graphite. This work was
undertaken as the first of a series of studies of systems with envelopes containing moderating material, and
it was intended that further investigations would include a variety of fertile (uranium) atom-light atom
mixtures.
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Author: Barden, S. E. / McCracken, A. K.

Title: Experiments on Sub-Critical Assemblies of Enriched Uranium Plates in Natural Water Part | the
Laplacians of 1/8” Plate Assemblies

Date: 5/1/1958

Report: AERE-R/R-2562
Conference/Journal:
Conference Session:

Abstract/Keyterms: A series of exponential and approach to critical experiments were conducted using
Laplacians of uraniuml1.3 cobalt plates 1/8 in. thick in natural water. A description of the approach
technique and method of analyzing results is presented. The theory on which this analysis based is
described.
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Author: Lockey, D. J./ Pearson, H. / Pope, A. L./ Wells, C. M.

Title: Exponential Experiments with Natural and Slightly Enriched Uranium, Graphite Moderated Systems
Date: 9/1/1956

Report: AERE-R/R-2597

Conference/Journal:

Conference Session:

Abstract/Keyterms: An account is given of graphite exponential experiments which extend the range
covered previously. An improved method of analysis employed. The results are compared with the lattice
calculations recommended for PIPPA type reactors and proposals made for further work.
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Author: Bevan, G./ Mummery, P. W. / Salmon, A. J. / Thompson, M. W.

Title: Exponential Experiments for PIPPA MK. 1 (Declassified Version of AERE-RP/R-1545)
Date: 11/1/1954

Report: AERE-R/R-2602

Conference/Journal:

Conference Session:

Abstract/Keyterms: Some experience on experimental lattices was available at the time the PIPPA design
was authorised, but additional work was considered to be necessary. This would serve the dual purpose of
providing ad hoc data related to the chosen PIPPA design and of contributing to that series of experiments
required for a more complete understanding of the neutron fates in gas cooled graphite moderated reactors.
The main function of the ad hoc experiments must be to determine: (1) effect of using high purity and high
density graphite. (I1) effect of change of lattice pitch. (111) effect of change of uranium rod diameter. (IV)
effect of change of size of coolant channels. (V) effect of 4.5% enrichment of uranium-235 in the uranium.
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Author: Harrison, J. R. / Smith, M. F. / Clarke, W. G. / Mills, A. M. / Dyson, J. A.

Title: Critical Assemblies with Heavy Water Solutions of Uranyl Fluoride (h A.Z.E.L.)-Part-2, Physics
Date: 11/1/1958

Report: AERE-R/R-2703

Conference/Journal:

Conference Session:

Abstract/Keyterms: Details are given of a series of critical assemblies and flux measurements undertaken
in h A.ZE.L. Using 46% uranium-235 as uranium dioxide difluoride in heavy water in cylindrical
geometry. The fissile  concentrations investigated were in the range 1939-6722
deuterium/uranium(fluoride), and in the geometry considered (2-foot diameter steel cylinder), the critical
heights were in the range 70-200 cm. The minimum critical mass was 1.768 km of uranium-235 occurring
at a concentration of 4687 deuterium/uranium(fluoride). Part-1 of this report AERE CE/R-2624 gives full
details of the fuel system and Part I1l AERE R/R 2731 is a theoretical analysis of the results.
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Author: Carter, C./ Lang, P. K. H. / Myatt, G.

Title: Critical Assemblies with Heavy Water Solutions of Uranyl Fluoride (H.A.Z.E.L.) Part 3 Theoretical
Analysis

Date: 7/1/1959

Report: AERE-R/R-2731
Conference/Journal:
Conference Session:

Abstract/Keyterms: Two-group diffusion theory analysis of experiments of AERE R/R 2703. Also, early
computer modeling with multigroup methods (6-groups).
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Author: Dennis, J. A.

Title: Dosimetry in Criticality Accidents
Date: 2/27/1964

Report: AERE-R-04365
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Coates, M. S. / Gayther, D. B. / Goode, P. D. / Tripp, D. J.

Title: Time of Flight Measurements of the Neutron Spectrum in a Subcritical Fast Reactor Assembly
Date: 1/1/1968

Report: AERE-R-05330

Conference/Journal:

Conference Session:

Abstract/Keyterms: The neutron energy spectrum at the centre of a sub-critical VERA 7A assembly has
been determined by the time of flight method in the range 100 eV to 4.8 MeV using the Harwell 45 MeV
electron linear accelerator to provide a pulsed source of fast neutrons. The spectrum in a similar assembly
has been determined at Aldermaston using time of flight measurements on a sub-critical system at energies
below 40 keV and proton recoil measurements on the critical system at higher energies. Comparison with
the shape of the present spectrum shows good agreement below 200 keV but if both spectra are normalized
in this region the Harwell measurement shows fewer high energy neutrons, the discrepancy being about
25% in the region of 1 MeV. Part of this difference is attributed to the different criticality conditions of the
two measurements but there still remains an unexplained discrepancy at high energies. A diffusion theory
calculation of the spectrum in a spherical equivalent of the assembly appears to be in rather better agreement
with the present measurement than with the Aldermaston measurement.
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Author: Coates, M. S. / Gayther, D. B. / Goode, P. D.

Title: Measurements of Fast Neutron Spectra in Reactor Materials
Date: 1/1/1968

Report: AERE-R-05364

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Neutron Interactions with Matter; Fast Neutrons; Graphite;
Leakage; Measurement; Polyethylenes; Pulses; Shells; Sodium; Spectra; Spheres; Time of Flight
Spectrometer; Uranium
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Author: Delafield, H. J. / Dennis, J. A./ Gibson, J. A. B.

Title: Nuclear Accident Dosimetry. Part 2. Dose Assessment Procedure
Date: 1/1/1973

Report: AERE-R-07486

Conference/Journal:

Conference Session:

Abstract/Keyterms: The report provides detailed operational instructions on procedures of dose
assessment with the UKAEA personnel criticality dosimeter, the installed neptunium dosimeter and the
AERE/RPS personnel film dosimeter. Sections cover monitoring/ dosimeter measurements/ body
measurements/ derivation of doses from dosimeter measurements/ and estimation of doses from body, hair
and clothing measurements. Appendices are devoted to measuring equipment and calibration procedures,
and radiochemical analysis procedures for wool and hair.
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Author: Gibson, J. A. B. / Delafield, H. J.

Title: The Neutron Capture Probability for Sodium Activation in Man Phantoms
Date: 1/1/1974

Report: AERE-R-07728

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Gibson, J. A. B. / Delafield, H. J. / Reading, A. H.
Title: Nuclear Accident Dosimetry

Date: 4/1/1975

Report: AERE-R-08520

Conference/Journal: 4th IAEA Intercomparison Experiment at Harwell, UK, 7-18, April, 1975, Part | -
Description of the Experiment and Participant Results

Conference Session:

Abstract/Keyterms: Life Sciences-Radiation Effects on Animals-Man; -Biomedical Sciences, Applied
Studies-Radiation Effects-Radiation Effects on Animals-Man; Personnel Dosimetry; Radiation Accidents-
Dosimetry; Dosemeters; Neptunium; Neutron Spectra; Radiation Detectors; Radiation Monitoring; Sodium
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Author: Holt, P. D. / Boot, S. J.

Title: Nuclear Accident Dosimetry Systems. UK Measurements at the Fourth IAEA. Intercomparison at
Harwell, April 1975

Date: 9/1/1978

Report: AERE-R-09190
Conference/Journal:
Conference Session:

Abstract/Keyterms: An international Intercomparison of Nuclear Accident Dosimetry Systems was held
at Harwell in April 1975 under the auspices of the IAEA. The source of radiation was the pulsed reactor
VIPER at AWRE Aldermaston. This paper presents the results of the measurements made by the Harwell
team which participated in the Intercomparison. For the neutron dose measurements standard nuclear
accident dosimeters were exposed on a Bomab phantom and in free air. In the UK system of nuclear
accident dosimetry the fast neutron dose is measured by sulfur activation together with, if possible, another
detector with a lower threshold, namely either indium (sup(115m)In activation), body sodium (24Na
activation) or neptunium. Fast neutron dose estimates were made by sulfur alone and by the other three
methods. The results were consistent with those expected on the basis of previous work, except for the
method involving body sodium. The results have been compared with those calculated from measurements
before the Intercomparison with an ionization chamber system and neutron spectrometers. Some gamma-
ray dose measurements were made with the TLD's in the standard criticality lockets, but, because of the
large correction expected for (n, gamma) dose from the foils in the lockets, the principal gamma-ray
measurements were made with experimental TLD's and with special
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Author: Douglas, J. A.

Title: Applications of Tl Materials in Neutron Dosimetry
Date: 8/1/1978

Report: AERE-R-09196

Conference/Journal:

Conference Session:

Abstract/Keyterms: The determination of neutron dose from thermoluminescent (TL) detectors requires
a knowledge of the complex processes involved when neutrons interact with matter. The neutron reactions
involved are categorised, the appropriate parameters necessary to monitor the effects of neutrons are
discussed and the terms used in dosimetry are defined. The responses of common TL materials to thermal
neutrons and the factors affecting the measured responses are reviewed. Methods of separating the neutron
component in a mixed field and of producing a high thermal-neutron response by mixing a phosphor with
anon-luminous 6L.i salt are discussed. Techniques for increasing the intermediate and fast-neutron response
of phosphors by the use of proton radiators, fission foils and moderators are surveyed. The practical
applications and limitations of these techniques in dosimetry are assessed. The feasibility of using the
neutron activation of a constituent of a phosphor for dosimetry in therapy work or criticality accidents is
examined. Some possible future developments in fast-neutron dosimetry are considered.
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Author: Delafield, H. J.

Title: Nuclear Accident Dosimetry Systems UK Measurements at the Sixteenth Intercomparison at ORNL
August 1979

Date: 4/1/1980

Report: AERE-R-09657
Conference/Journal:
Conference Session:

Abstract/Keyterms: The results are presented of the measurements made by the AERE, Harwell
participants at the Intercomparison of Nuclear Accident Dosimetry Systems held at the Dosimetry
Applications Research Facility (DOSAR) of the Oak Ridge National Laboratory, USA from 13-17 August
1979. The source of pulsed radiation used was the Health Physics Research Reactor which was operated
bare for pulse 1, and shielded by concrete (20 cm thickness) and steel (5 cm thickness) for pulses 2 and 3,
respectively. Measurements are reported which were made using personnel dosimeters (both in free-air and
on phantoms) and a threshold detector system and compared with the provisional results given by the
DOSAR group at the meeting.
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Author: Boot, S. J. / Delafield, H. J. / Dennis, J. A.

Title: Sensitivity of the UKAEA Criticality Dosimeter to Slow Neutrons
Date: 9/1/1981

Report: AERE-R-10303

Conference/Journal:

Conference Session:

Abstract/Keyterms: Improvements have been made in the determination of the thermal and epithermal
neutron sensitivity of the thick gold foil combination of the UKAEA personnel criticality dosimeter which
is used to measure the neutron leakage spectra from critical assemblies and reactors. Calculations are
presented to enable incident and reflected components of the thermal fluence and the epithermal fluence
per unit lethargy interval to be derived from beta-ray measurements from each gold foil surface. Gold foils
and criticality dosimeters have been exposed to reference neutron fluence rates to verify the calibration,
and the uncertainties of the method are described both for these reference exposures and for exposures in
typical criticality conditions.
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Author: England, C. J. / Wright, S. B.

Title: Physics Measurements During the Commissioning of Pluto. Approach to Criticality and Loading to
Full Core

Date: 9/1/1960
Report: AERE-R-3155
Conference/Journal:
Conference Session:

Abstract/Keyterms: A brief description of the PLUTO Reactor is given with emphasis placed on safety
circuits and instrumentation. Procedures used in the safe loading of fuel for the first criticality are listed.
The first fully loaded core is described.
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Author: Carter, C. / Jarvis, R. J.

Title: Influence of a Cylindrical Channel on a Neutron Flux Which Varies Linearly in a Direction
Perpendicular to the Axis of the Channel

Date: 10/1/1961

Report: AERE-R-3366

Conference/Journal: J. Nuclear Energy, Pts. A & B. Reactor Sci. and Technol.; Journal Volume: Vol: 5
Conference Session:

Abstract/Keyterms: The perturbation of the neutron flux in an infinite medium caused by a cylindrical
channel is investigated, when the unperturbed flux varies linearly in a direction perpendicular to the axis of
the channel. The channel in fact behaves as a dipole and the dipole strength is calculated as a function of
the channel radius.
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Author: Foreman, A. J. E. / Curtis, A. R.

Title: Propagation of Thermal Waves Through Graphite with Uniform Cooling
Date: 10/1/1960

Report: AERE-R-3500

Conference/Journal:

Conference Session:

Abstract/Keyterms: Engineering and Equipment; Computers; Cooling; Criticality; Energy; Graphite; Heat
Transfer; Irradiation; Mathematics; Spectra; Storage

C-494



Author: Olive, G. / Cameron, J. F. / Clayton, C. G.

Title: A Review of High Intensity Neutron Sources and Their Application in Industry
Date: 6/1/1962

Report: AERE-R-3920

Conference/Journal:

Conference Session:

Abstract/Keyterms: Clayton (United Kingdom Atomic Energy Authority. ReVarious high intensity
neutron sources which are now available are reviewed and their present and future applications in industry
are discussed. The characteristics and cost of radioisotope neutron sources are compared with accelerating
machines, and it is shown that, for large scale applications of activation analysis and short lived Isotope
production where a high neutron flux is required, the neutron generator is preferred. There are four useful
reactions by which the neutrons are available from accelerating machines; these are the X-Be, d-Be, d-d,
and d-t (where x is x-ray). The characteristics of each type of machine are discussed, and, although the
characteristics and life of the tritiated titanium target are known to be restricted, it is concluded that for
industrial application the (d,t) reaction is the most useful and is likely to remain so in the future. Low cost
and maintenance are the chief advantages. The most important industrial application is considered to be
activation analysis by fast and thermal reactions with the possibility of extension to process control. The
design of an irradiation facility suitable for use in an industrial analytical laboratory is discussed.
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Author: Adams, N. / Dennis, J. A.

Title: U.K. Measurements at the Fifth International Intercomparison of Nuclear Accident Dosimetry
Systems, O.R.N.L., July 1968

Date: 1/1/1969
Report: AERE-R-6008
Conference/Journal:
Conference Session:

Abstract/Keyterms: Instrumentation-Radiation Dosimeters; Accidents; Activation; AERE; Air; Body;
Criticality; Dosemeters; Dosimetry; Efficiency; Errors; Gamma Radiation; HPRR; Man; Measurement;
Neutron Beams; Neutrons; North America; Oak Ridge National Laboratory; Phantoms; Radiation Doses;
Sodium; Sulfur; Tennessee; Testing; Threshold Detectors; UKAEA; United Kingdom; USA; US AEC
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Author: Dennis, J. A. / Delafield, H. J. / Holt, P. D. / Boot, S. J.

Title: Nuclear Accident Dosimetry Systems UK Measurements at the First I.A.E.A. Intercomparison at
Valduc, France, June 1970

Date: 1/1/1970
Report: AERE-R-6498
Conference/Journal:
Conference Session:

Abstract/Keyterms: Instrumentation-Radiation Dosimeters; Life Sciences-Health Physics & Safety-
Dosimetry & Monitoring; Accidents; Calibration; Dosemeters; Dosimetry; Gamma Radiation;
Luminescent Detectors; Neutrons; Performance; Standards; Thermoluminescence; Threshold Detectors
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Author: Delafield, H. J. / Boot, S. J. / Dennis, J. A.

Title: A.E.R.E. Measurements for a Simulated Criticality Accident Dosimetry Experiment Organised by
N.R.P.B., June 1971

Date: 1/1/1972
Report: AERE-R-7009
Conference/Journal:
Conference Session:

Abstract/Keyterms:  Instrumentation-Radiation Detection Instruments- Radiation Dosimeters;
Absorption; Accidents; AERE; Angular Distribution; Criticality; Dosemeters; Gamma Radiation;
Intermediate Neutrons; Mockup; Neutron Dosimetry; Neutron Spectra; Performance; Personnel Dosimetry;
Phantoms; Photographic Film Dosemeters; Pulses; Radiation Doses; Radiation Protection; Recoils; Sodium
24; Spatial Distribution; Surfaces; Thermal Neutrons; Threshold Detectors; VIPER Reactor
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Author: Syrett, J. J.

Title: The Variation of Neutron Flux with Number of Fuel Experiments in the Approach to Criticality of
ZEPHYR

Date: 8/16/1954

Report: AERE-RP/M-46
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Criticality; Cylinders; Differential Equations; Diffusion; Fast Neutrons; Fuel
Elements; Neutron Flux; Neutron Sources; Numericals; Reactor Core; Reflectors; Research Reactors;
Variations; ZEPHYR
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Author: Crocker, V. S.

Title: Safety Aspects of an Approach to Criticality Using 1.6 ...Uranium
Date: 10/1/1954

Report: AERE-RP/M-51

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Hines, K. C. / Egerton, J.

Title: The Approach to Criticality of ZEUS
Date: 5/1/1956

Report: AERE-RP/M-81
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Configuration; Critical Assemblies; Criticality; Cylinders; Fuel Cans; Fuel
Elements; Group Theory; Measured Values; Mechanical Structures; Neutron Flux; Numericals;
Performance; Reactor Core; Reactor Fueling; Reactors; Variations; ZEUS
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Author: Hill, J. F.

Title: Homogeneous Critical Assemblies. A Survey of the Theoretical and Experimental Information
Date: 9/1/1954

Report: AERE-RP/R-1522

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Baker, A. R. / McVicar, D. D.

Title: An Analysis of Critical Assembly and Kinetics Data Obtained from the Air-Spaced Plutonium Core
Assembly (Core Il) of ZEPHYR Elements

Date: 1/2/1956

Report: AERE-RP/R-1778
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Air; Control Elements; Delayed Neutrons; Errors; Measured Values;
Neutron Flux; Reactivity; Reactor Core; Shutdown; Spacers; Standards; Uranium; ZEPHYR
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Author: Davey, W. G. / Newmarch, D. A. / Smith, K. R. E. / Clark, A. C.
Title: Exponential Experiments with Natural Uranium—Natural Water Systems
Date: 9/1/1955

Report: AERE-RP/R-1787

Conference/Journal:

Conference Session:

Abstract/Keyterms:

C-504



Author: Davey, W. G. / Smith, K. R. E.

Title: Exponential Experiments with Enriched Uranium—~Natural Water Systems
Date: 10/1/1955

Report: AERE-RP/R-1788

Conference/Journal:

Conference Session:

Abstract/Keyterms: Analyses of the data required for an evaluation of the reactor physics aspects of
natural-water moderated reactors showed that for rod type type fuel elements experiments were needed in
which the following parameters were varied: (1) uranium enrichment, (2) rod diameter, (3) volume of
moderator to volume of uranium ratio. (4) sheathing material. (5) sheath thickness. (6) moderator density.
(7) temperature of the assembly. Accordingly an experimental programme which covered this range of
parameters was arranged. Apart from the temperature variation this range has been covered in the
exponential experiments outlined. The natural uranium experiments have been reported previously and a
discussion of the choice of experiments is given. In this report an account of the technique, results and
preliminary conclusions to be drawn from the enriched uranium experiments is given.
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Author: Crocker, V. S. / Davey, W. G. / Smith, K. R. E.

Title: Approach to Critical Experiments with Slightly Enriched Uranium in Natural Water
Date: 7/1/1957

Report: AERE-RP/R-1810

Conference/Journal:

Conference Session:

Abstract/Keyterms: An experimental study of natural uranium-natural water exponential assemblies was
commenced in 1953. Later, uranium became available having a uranium-235 content greater than that of
natural uranium by a factor 1.3 or 1.6 (so called 1.3 co and 1.6 co enriched uranium). From the standpoint
of accuracy, an exponential experimental assembly should be as large as possible consistent with the
criterion that the decay of neutron flux away from the source should contain only exponential terms (for
ease of analysis). It can be shown that such an exponential assembly would just become critical if its widths
remained fixed and its height increased without limit. The size of assembly normally used (3 inches x 3
inches x 2.5 feet) was in some cases larger than the calculated critical size, so "approach to criticality"
experiments were initiated having two main aims: (1) to ensure the safety of constructing the exponential
assemblies. (2) to determine the critical size and estimate the lattice Laplacian, from which the "exponential
size" could be deduced. It was further hoped that approach experiments might prove very useful in the
examination of sub-critical assemblies, ultimately perhaps replacing to a large extent the relatively
laborious "exponential” experiments. Some measurements were made on the effect of shut-off rods, and an
attempt was also made to measure the temperature coefficients of reactivity of the 1.6 CO assemblies. These
provided a guide to the correct values and a supplement to any exponential experiments at elevated
temperatures. This report gives the geometrical details of the experiments performed, estimated Laplacians,
and a comparison with the exponential experimental results.
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Author: Newmarch, D. A.

Title: The Diffusion Theory of Water Moderated Reactor Assemblies
Date: 12/10/1956

Report: AERE-RP/R-2013

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Diffusion Length; Elastic Scattering; Energy; Epithermal
Neutrons; Errors; Fast Neutrons; Fermi Age; Fission; Group Theory; Hydrogen; Inelastic Scattering;
Interactions; Multiplication Factors; Prompt Neutrons; Reactors; Resonance Escape Probability; Scattering;
Slowdown; Thermal Neutrons; Transport Theory; Water Moderator
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Author: Buneman, O.

Title: Scientific and Engineering Problems of Nuclear Power. Lecture No. 2 of series held at Imperial
College

Date: 1/27/1949
Report: AERE-T.L./31
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics General; Beryllium; Beryllium Oxides; Capture; Configuration; Criticality;
Density; Efficiency; Enrichment; Fission; Fuels; Furnaces; Moderators; Neutrons; Reactors; Rods; Spheres;
Uranium; Volume; Weight
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Author: Moore, R. V.

Title: Scientific and Engineering Problems of Nuclear Power: The Control of Nuclear Reactors. Lecture
No. 6 of series held at Imperial College

Date: 2/24/1949

Report: AERE-T.L.-32(E6)
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics General; Atmosphere; Control; Criticality; Electronic Equipment; Heat
Transfer; Monitoring; Neutrons; Power; Pressure; Reactors; Stability; Temperature; Variations
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Author: Buneman, O.

Title: Approach to Criticality: Refinements in the Calculations
Date: 6/11/1948

Report: AERE-T/M-005

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Boundary Conditions; Critical Assemblies; Criticality; Group Theory; Mass;
Mathematics; Reactors; Uranium
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Author: Hill, J. F.

Title: The Critical Size of a Spherical Pile Using a Two-Group Theory
Date: 1/1/1949

Report: AERE-T/M-021

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Diffusion; Group Theory; Reactors;
Reflectors; Spheres
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Author: Mandl, M. E.

Title: Preliminary Estimate of the Critical Radius of a Bare Pu-Be Intermediate Reactor with Pb Coolant
Date: 6/8/1951

Report: AERE-T/M-048

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium; Beryllium Moderator; Coolants; Criticality; Fuels; Lead; Liquid
Metal Coolant; Mathematics; Moderators; Plutonium; Reactor Core; Reactors; Resonance Neutrons
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Author: Mandl, M. E.

Title: Preliminary Estimate of the Critical Radius of a Pu-Be Intermediate Reactor with an Infinite
Reflector, with and Without Pb Coolant

Date: 2/1/1952

Report: AERE-T/M-059
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Beryllium; Beryllium Moderator; Coolants; Criticality; Fuels; Lead; Liquid
Metal Coolant; Mathematics; Moderators; Plutonium; Reactor Core; Reactors; Reflectors; Resonance
Neutrons; Variations
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Author: Biram, M. B. / Spinney, K. T.
Title: Safety Factors in Plutonium Storage
Date: 1/1/1957

Report: AERE-T/M-063
Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Elliott, J. P.

Title: Critical Size of a Bare Homogeneous Sphere Containing Plutonium, Water-Coolant and Structural
Material

Date: 1/1/1953

Report: AERE-T/M-081
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Building Materials; Criticality; Fuels; Homogeneous Reactors;
Mathematics; Plutonium; Reactor Core; Reactors; Spheres; Water Coolant

C-515



Author: Hitchcock, A.

Title: Critical Dimension of a Reactor Which Remains Safe If the Core is Fully Contracted
Date: 10/1/1954

Report: AERE-T/M-113

Conference/Journal:

Conference Session:

Abstract/Keyterms: A reactor with a disc-shaped core, reflected at top and bottom only, can be designed
so that if the core becomes fully contracted, the increase in streaming in the newly-created gap between
core and reflector balances the increase in reactivity caused by the greater density, and a supercritical
configuration is not attained. Preliminary calculations of the dimensions of such a reactor are presented. It
is found that there is a very sharp minimum in the investment of fissile material regarded as a function of
the isotopic concentration.
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Author: Hassitt, A.

Title: A Programme for Solving the Two Group Diffusion Equations of Cylindrical Reactors
Date: 1/1/1957

Report: AERE-T/M-148

Conference/Journal:

Conference Session:

Abstract/Keyterms:

C-517



Author: Preston, P. D. / Mandl, M. E.

Title: A Multigroup Diffusion Theory Programme for Plane Slab or Spherical Systems
Date: 1/1/1958

Report: AERE-T/M-154

Conference/Journal:

Conference Session:

Abstract/Keyterms: This program for the A. W.R. E. Ferranti Mk. | computer solves the multigroup
diffusion theory equations for almost any type of system with spherical symmetry. An extra tape converts
the program for use with plane slab systems. Besides ordinary critical size calculations, problems with any
boundary conditions linear in the flux and current (including a given size for the flux or for the current) can
be done. Up to 16 energy groups and 8 different regions can be used and the interval length DELTA r can
vary from region to region. The number of radial points used is 32. An outline of the method used is given
and the preparation of the data tape and operation of the program are described.
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Author: Spinney, K. T.

Title: An Investigation into the Causes of a Discrepancy in the Theoretically Predicted K(Inf) for Enriched
Uranium Heavy Water Lattices

Date: 6/1/1958

Report: AERE-T/M-166
Conference/Journal:
Conference Session:

Abstract/Keyterms: The discrepancy between theoretical and experimental values of the reactivity of
enriched uranium-heavy water lattices was investigated. A description of the experimental apparatus,
known as DIMPLE, is given, along with a discussion of the procedure. It was concluded that all of the
discrepancy could not be accounted for; however, some reasons are given, such as incomplete allowance
for the inhomogeneity of the core resulting in an underestimate of the leakage.
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Author: Mandl, M. E.

Title: Amendments to Carlson's SNG Code
Date: 10/1/1958

Report: AERE-T/M-170
Conference/Journal:

Conference Session:

Abstract/Keyterms: Amendments were made to Carlson's SNG code so that: (i) perpendicular buckling
corrections can be made to the cross sections; (ii) only a specified region of the system is scaled in a critical
size calculation, instead of the whole system; (iii) the variation of parameters can be delayed if required:;
and (iv) a print of ri + r./sub i +1/ /2 is included in the final print.
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Author: Mandl, M. E.

Title: The Effect of Na Cooling on a Bare U235 Be Undermoderated Thermal Reactor
Date: 8/1/1952

Report: AERE-T/M-65

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Beryllium; Beryllium Moderator; Coolant Loops; Coolants; Cooling;
Criticality; Energy; Fuels; Homogeneous Reactors; Liquid Metal Coolant; Mass; Mathematics; Moderators;
Neutron Flux; Neutrons; Reactivity; Reactor Core; Reactor Safety; Reactors; Resonance Neutrons;
Slowdown; Sodium; Spectra; Uranium 235; Variations
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Author: Behrens, D. J.

Title: The Effect of Holes in a Reacting Material on the Passage of Neutrons, with Special Reference to
the Critical Dimensions of a Reactor

Date: 1/1/1958

Report: AERE-T/R-0103
Conference/Journal:
Conference Session:

Abstract/Keyterms: The increase in the migration length of neutrons in a reactor caused by the presence
of holes in the reactor is discussed. This effect can be evaluated in terms of a simple geometric function of
the shape of the holes, and in addition to a variation as the inverse over-all density of the material in the
reactor, the migration length also contains a term which depends upon the size of each hole. When the
hydraulic radius of the hole becomes comparable to the mean free path of neutrons in the reactor material,
the last term becomes dominant, and it is therefore desirable that all holes be kept as small as possible.
Holes which are totally enclosed, or which contain a unidirectional infinity all give results of the same order
of magnitude, but anything in the nature of a two- dimensional plane gash, cut through the middle of the
reactor, leads to a theoretically infinite increase in the migration length, and hence to a serious escape of
spare neutrons. It is concluded that no holes in a reactor should contain a more than unidirectional infinity,
and that they should be kept as small as possible.
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Author: Melvin-Melvin, H.

Title: A Method of Calculating the Critical Dimensions of Spherically Symmetrical Reactors
Date: 11/30/1950

Report: AERE-T/R-0108

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Rennie, C. A.

Title: Estimates of the Effectiveness of the Control and Safety Rods for GLEEP
Date: 7/1/1947

Report: AERE-T/R-0114

Conference/Journal:

Conference Session:

Abstract/Keyterms: Estimates are made of the change in the multiplication factor as controlled by the
control and safety rods in GLEEP. The case of a rod perpendicular to the axis of the pile was considered as
it is simpler to treat theoretically. Also the reacting core was assumed to be homogeneous. Curves showing
the effectiveness of a rod of given dimensions as a function of its distance from the curve of the pile are
given.
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Author: Hill, J. F.

Title: One and Two-Group Theory of Cylindrical Piles
Date: 10/12/1949

Report: AERE-T/R-0170

Conference/Journal:

Conference Session:

Abstract/Keyterms: n.a.
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Author: Melvin, H. M.

Title: A Method of Calculating the Critical Dimensions of Spherically Symmetrical Reactors: 1. Systems
with Finite Tamper

Date: 6/7/1948

Report: AERE-T/R-0171
Conference/Journal:
Conference Session:

Abstract/Keyterms: n.a.

C-526



Author: Melvin, H. M.

Title: A Method of Calculating the Critical Dimensions of Spherically Symmetrical Reactors: I1l. Infinite
Tamper Systems with a Gap between Tamper and Core

Date: 12:00:00 AM
Report: AERE-T/R-0188
Conference/Journal:
Conference Session:

Abstract/Keyterms: n.a.
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Author: Davison, B.

Title: Critical Radius of an Intermediate Reactor
Date: 5/1/1950

Report: AERE-T/R-0528

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Criticality; Equations; Neutrons; Reactors; Reflectors; Research
Reactors; Resonance Neutrons; Slowdown; Spheres
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Author: Melvin, H. M.

Title: A Method of Calculating the Critical Dimensions of Spherically Symmetrical Reactors: Part |
Date: 10/1/1950

Report: AERE-T/R-0586

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Criticality; Cross Sections; Differential Equations; Diffusion;
Fissionable Materials; Homogeneous Reactors; Multiplication Factors; Reactor Core; Reactors; Scattering;
Spheres
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Author: Melvin, H. M.

Title: A Method of Calculating the Critical Dimensions of Spherically Symmetrical Reactors: Part |1
Systems with a Finite Tamper

Date: 10/1/1950

Report: AERE-T/R-0587
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Fissionable Materials; Homogeneous
Reactors; Multiplication Factors; Reactor Core; Reactors; Reflectors; Serber-Wilson Method; Spheres
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Author: Davison, B.

Title: Some Remarks on Application of the Spherical Harmonics Method in the Case of Complex
Geometries

Date: 10/31/1951
Report: AERE-T/R-0700
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Angular Distribution; Cylinders; Differential Equations; Neutrons;
Spherical Harmonics; Transport Theory
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Author: Davison, B.

Title: A New Method for Calculating the Critical Radius of Systems Containing Hydrogen and Fissile
Material

Date: 1/1/1952

Report: AERE-T/R-0826
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Angular Distribution; Collisions; Critical Assemblies; Energy; Fissionable
Materials; Hydrogen; Magnetic Moments; Mathematics; Momentum; Neutrons; Numericals; Spectra;
Spherical Harmonics
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Author: Whipple, R. T. P.

Title: The Critical Radius of a Spherical Intermediate Reactor Consisting of a Homogeneous Core
Surrounded by an Infinite Reflector of Heavy Material

Date: 4/1/1952

Report: AERE-T/R-0920
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Boundary Conditions; Criticality; Density; Homogeneous Reactors; Mass;
Mathematics; Reactor Core; Reactors; Reflectors; Resonance Neutrons; Spheres
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Author: Biram, M.

Title: A Comparison between Homogeneous Media and Lattice Structures for Systems where Criticality
Would Be Governed by Fast Fission

Date: 8/1/1952

Report: AERE-T/R-0962
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Configuration; Critical Assemblies; Criticality; Diffusion; Diffusion Length;
Energy; Energy Range; Fission; Homogeneous Reactors; Interactions; Iron; Mean Free Path; Mechanical
Structures; Mixing; Neutrons; Plutonium; Reactor Core; Rods; Sheets; Spheres; Transport Theory
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Author: Elliott, J. P.

Title: Critical Size of a System Including a Hydrogenous Reflector
Date: 4/1/1953

Report: AERE-T/R-1174

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Absorption; Configuration; Criticality; Equations; Homogeneous Reactors;
Hydrogen; Moderators; Reactors; Reflectors; Thermal Neutrons
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Author: Mandl, M. E.

Title: The Spherical Harmonics Method in Plane and Spherically Symmetric Geometry in Multi-Velocity-
Group Theory, and Its Application in the Two Velocity Group P3 Approximation

Date: 11/1/1953

Report: AERE-T/R-1295
Conference/Journal:
Conference Session:

Abstract/Keyterms: The spherical harmonics method is extended to a multi-velocity group theory and is
illustrated by application to a two-velocity group theory in P/sub 3/ approximation in spherical and in plane
symmetrical geometry. The method is applied, in the 2-group P/sub 3/ approximation, to finding the critical
radius of a spherical core surrounded by a tamper of uniform thickness, and the critical thickness of an
infinite slab core with equal thicknesses of tamper on each side. (
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Author: Mandl, M. E. / Howlett, J.

Title: Critical Radius of an Under-Moderated Thermal Reactor with a Reflector of Light or Heavy Material
Date: 2/1/1954

Report: AERE-T/R-1337

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Density; Mass; Reactors; Reflectors; Thermal Neutrons;
Variations
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Author: Mandl, M. E.

Title: Multi-Group Theory with an Application to Inelastic Scattering in Uranium
Date: 8/1/1954

Report: AERE-T/R-1500

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Elastic Scattering; Energy; Group
Theory; Hydrogen; Inelastic Scattering; Neutrons; Scattering; Slowdown; Spectra; Surfaces; Uranium;
Uses
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Author: Morton, K. W.

Title: Criticality Calculations by Monte Carlo Methods
Date: 3/1/1956

Report: AERE-T/R-1903

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Equations; Monte Carlo Method; Reactors
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Author: Hassitt, A.

Title: Solution of the Multi-Group Neutron Diffusion Equations on a Digital Computer
Date: 3/1/1956

Report: AERE-T/R-1904

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Computers; Configuration; Cylinders; Differential Equations; Diffusion;
Errors; Group Theory; Homogeneous Reactors; Neutron Flux; Neutrons; Numericals; Programming;
Reactivity; Reactors; Reflectors; Transport Theory
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Author: Chukas, S. J. / Miller, P. C. / Power, S. W.

Title: The Monte Carlo Code MCBEND - Where it is and Where It’s Going
Date: 5/1/1990

Report: AES TRS 1069

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Schow I, H.

Title: A Detailed Derivation of the Courant-Wallace Expressions for the Second Moments of the Neutron
Probability Distribution and for the Variance/Mean Ratio

Date: 10/1/1965

Report: AFRRI-TN-65-1
Conference/Journal:
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Differential Equations; Distribution;
Neutron Flux; Quantitative Analysis; Reactors
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Author: Profio, A. E.

Title: Experimental Tests of Shielding Codes
Date: 12/1/1969

Report: AFWL-TR-69-116
Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics-Shielding; Computers; Fast Neutrons; Measurement; Monte Carlo Method;
Numericals; Programming; Shielding; Spectra
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Author: Anderson, R. T.

Title: Spent-Fuel-Storage Studies at the Barnwell Nuclear Fuel Plant. Studies and Research Concerning
BNFP

Date: 9/1/1982

Report: AGNS-35900-1.1-183
Conference/Journal:
Conference Session:

Abstract/Keyterms: This report contains the results of various studies and demonstrations related to
advanced spent-fuel-storage techniques which were performed at the Barnwell Nuclear Fuel Plant (BNFP)
in 1982. The demonstrations evaluated various technical aspects of fuel disassembly and canning and dry-
storage techniques. The supporting studies examined thermal limitations and criticality concerns.
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Author: Anderson, Kenneth J.

Title: Studies and Research at the Barnwell Nuclear Fuel Plant. The Use of Filler Material to Aid Spent
Nuclear Fuel Dry Storage

Date: 9/1/1981

Report: AGNS-35900-1.3-143
Conference/Journal:
Conference Session:

Abstract/Keyterms: The use of filler materials (also known as stabilizer or encapsulating materials) was
investigated in conjunction with the dry storage of irradiated light water reactor (LWR) fuel. The results of
this investigation appear to be equally valid for the wet storage of fuel. The need for encapsulation and
suitable techniques for closing was also investigated. Various materials were reviewed (including solids,
liquids, and gases) which were assumed to fill the void areas within a storage can containing either intact
or disassembled spent fuel. Materials were reviewed and compared on the basis of cost, thermal
characteristics, and overall suitability in the proposed environment. A thermal analysis was conducted to
yield maximum centerline and surface temperatures of a design basis fuel encapsulated within various filler
materials. In general, air was found to be the most likely choice as a filler material for the dry storage of
spent fuel. The choice of any other filler material would probably be based on a desire, or need, to maximize
specific selection criteria, such as surface temperatures, criticality safety, or confinement.
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Author: Rebagay, T. V. / Lee, R. S./ Huff, G. A./ Lang, E. J. / Henderson, B. C.

Title: Integrated Near Real-Time Plutonium Inventory System for LWR Reprocessing Solutions
Date: 7/1/1981

Report: AGNS-35900-Conf-137

Conference/Journal:

Conference Session:

Abstract/Keyterms: Nuclear safeguard and nonproliferation concerns have generated worldwide interest
on reliable and timely nuclear material control and accountability systems. A system employing on-line
total and isotopic plutonium concentration monitors that are compatible with the chemical and radiation
environments of an experimental coprocessing system employing a modified Purex process has been
developed, fabricated, and demonstrated. In-process plutonium from the first to the final purification cycle
has been accurately determined in near-real-time by direct gamma ray spectrometry. Each critical
measurement stream was monitored by using a cell that has been carefully calibrated for that stream. The
assay of low levels of plutonium (0.1-15 g/l) was accomplished by using radiation-resistant and chemically
inert plastic cell windows. The more concentrated plutonium solutions were analyzed by interposing
appropriate gamma ray adsorbers between the cell and the monitor's detection system. Data acquisition and
processing were fully automated and continuous, allowing rapid optimization of the coprocessing flowsheet
and timely detection of any attempt to divert the plutonium. The collective outputs of the stream-specific
monitors formed on integrated inventory system for the experimental facility.
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Author: Tepp, H. G.

Title: Studies and Research Concerning BNFP. Spent Fuel Disassembly and Canning Program at Barnwell
Nuclear Fuel Plant (BNFP) Preliminary Process Assessment Studies

Date: 10/1/1980

Report: AGNS-47921-2.3-5
Conference/Journal:
Conference Session:

Abstract/Keyterms: Studies being performed to assess nuclear fuel disassembly and encapsulation to
enhance spent fuel storage have not revealed any conditions which unfavorably impact the feasibility of the
concept. The studies are aimed at evaluating various issues warranting resolution preliminary to licensing
a facility for this spent fuel management concept. The areas assessed are potential accidents and their
results/ maximum temperature level of canned fuel rods/ radiation exposure to personnel during operation
and fuel storage/ criticality risks during storage and as a result of abnormal incidents/ physical security
requirements and material accountability measures/ the impact of safeguards on economics/ and a license
schedule projection.
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Author: Dowson, D. C.

Title: Criticality of Interacting Arrays of Fissile Material Part 1: General Theory
Date: 10/1/1961

Report: AHSB (S) R28

Conference/Journal:

Conference Session:

Abstract/Keyterms: Uses matrix algebra to determine if an array of units is subcritical, critical, or
supercritical; obsolete methodology; does not directly result in keff predictions.
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Author: Dowson, D. C. / Abbey, F.

Title: Criticality of Interacting Arrays of Fissile Material Part 2: Unreflected Air-Spaced Arrays of Spheres
Date: 10/1/1961

Report: AHSB (S) R29

Conference/Journal:

Conference Session:

Abstract/Keyterms: Elaboration of AHSB (s) R28 techniques for special conditions. Requires knowledge
of "surface multiplication™ of units and solid-angle. Obsolete methodology
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Author: Potter, W. T.

Title: A Report of the Symposium on the Problems of Transporting Radioactive Materials Held at Durley
Hall, Bournemouth 8-10th Oct. 1962

Date: 3/1/1963
Report: AHSB(A)M5
Conference/Journal:
Conference Session:

Abstract/Keyterms: n.a.
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Author: Adams, N.

Title: An Improved Method of Fast Neutron Dose Assessment from the AERE Criticality Dosemeter and
the Activation of Body Sodium

Date: 1/1/1970

Report: AHSB(RP)R-100
Conference/Journal:
Conference Session:

Abstract/Keyterms: Radiation Detectors, Activation / Performance of Multifoil, Using Activation of Body
Sodium for Personnel Dosimetry of Fast Neutrons / Neutrons, Fast / Dosimetry of, Use of Multifoil
Activation Detectors and Body Sodium Activation for Personnel
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Author: Woodcock, E. R.

Title: Potential Magnitude of Criticality Accidents
Date: 1/1/1966

Report: AHSB(RP)R-14

Conference/Journal:

Conference Session:

Abstract/Keyterms: Life Sciences-Health Physics & Safety-Safety Procedures / Accidents / Control /
Criticality / Reactivity / Safety / Solids / Solutions
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Author: Bennellick, E. J.

Title: A Review of the Toxicology and Potential Hazards of Natural, Depleted and Enriched Uranium
Date: 3/1/1966

Report: AHSB(RP)-R-58

Conference/Journal:

Conference Session:

Abstract/Keyterms: Health and Safety; Accidents; Alloys; Combustion; Criticality; Enrichment;
Explosions; Natural Uranium Fuel; Safety; Standards; Toxicity; United Kingdom; Uranium; Uranium
Compounds
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Author: Appleton, G. J. / Dunster, H. J.

Title: Recommended Practice in the Safe Handling of Plutonium in Laboratories and Plants
Date: 1/1/1961

Report: AHSB(RP)-R-6

Conference/Journal:

Conference Session:

Abstract/Keyterms: Plutonium, a by-product of nuclear reactor operation, is itself a fissile material and
one of the most toxic of radioactive substances. Whenever the material is handled, consideration must be
given to criticality implications, and the precautions generally required for radioactive materials must be
applied stringently. A brief introduction to the physical, chemical, and toxic properties of plutonium,
reviews the precautions to be taken in the design and operation of laboratories, plants and stores, and makes
recommendations for safe practice. Criticality problems are discussed only in outline.
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Author: Chalmers, J. H. / Walker, G. / Pugh, J.
Title: Handbook of Criticality Data, Volume |
Date: 1/1/1965

Report: AHSB(S) HANDBOOK-1
Conference/Journal:

Conference Session:

Abstract/Keyterms: The handbook of criticality data, AHSB(s) Handbook 1, was first published in 1960
to give guidance to plant designers and operators on the critical parameters of the most reactive systems
likely to be encountered in process plants. For this reason, except in a few instances, only metal/water data
were considered and in all cases full water reflection was assumed. In this revised edition many of these
parameters have been reassessed in the light of better information, and the current best estimates are
presented. Additional compounds of plutonium and uranium are included and some account is taken of the
neutron poisoning effects of the nitrate ion and of plutonium-240. Unreflected data are also included. No
theoretical justification of the data is given, nor is correlation with experiment shown on those graphs where
the information is firmly established. In cases where sufficient experimental evidence or data check points
are not available, graphs are overprinted as provisional. The basis of calculation is given and quantitative
comparison with other known calculations is quoted as appropriate. Data in this category are included
specifically for the information of experienced nuclear safety teams who can apply it judiciously. Other
users must regard it as speculative and should seek advice from the appropriate specialist group on its
application to particular problems. Dotted lines are used to indicate the probable shape of curves.
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Author: Chalmers, J. H. / Abbey, F.

Title: Handbook of Experimental Criticality Data Part-1, (Chapters 1-4)
Date: 1/1/1967

Report: AHSB(S)-HANDBOOK-5, PART-1

Conference/Journal:

Conference Session:

Abstract/Keyterms: The literature of critical size measurements is extensive and can be confusing, the
same measurement may be reported in a number of places and there may sometimes be variation in detail
in the different accounts. Access to papers and reports can also be difficult and will depend on the library
facilities available. To establish what measurements have been made in a particular area of interest, and to
find detailed and authoritative accounts of the measurements can, therefore, be a time-consuming exercise.
Nevertheless this material is the basic data of criticality and the criticality specialist must have recourse to
it from time to time. For instance, he may need to check a calculational method and any associated nuclear
data against reference experiments or a particular criticality clearance may depend on a detailed comparison
of parameters. It was felt, therefore, that a need existed for a compilation of data in relatively detailed form.
It is hoped that the present handbook which is to be published in three parts, goes at least some way to
meeting this need. In compiling the handbook reference has been made, wherever possible to the primary
account of the critical measurements reported and assemblies are described in as close approximation as
possible to the actual assemblies on which measurements were made. (thus, subsequent shape changes,
homogenization, etc., have been ignored).
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Author: Chalmers, J. H.

Title: Handbook of Experimental Criticality Data. Part-2, (Chapters 5 & 6)
Date: 1/1/1968

Report: AHSB(S)-HANDBOOK-5, PART-2

Conference/Journal:

Conference Session:

Abstract/Keyterms: The literature of critical size measurements is extensive and can be confusing, the
same measurement may be reported in a number of places and there may sometimes be variation in detail
in the different accounts. Access to papers and reports can also be difficult and will depend on the library
facilities available. To establish what measurements have been made in a particular area of interest, and to
find detailed and authoritative accounts of the measurements can, therefore, be a time-consuming exercise.
Nevertheless this material is the basic data of criticality and the criticality specialist must have recourse to
it from time to time. For instance, he may need to check a calculational method and any associated nuclear
data against reference experiments or a particular criticality clearance may depend on a detailed comparison
of parameters. It was felt, therefore, that a need existed for a compilation of data in relatively detailed form.
It is hoped that the present handbook which is to be published in three parts, goes at least some way to
meeting this need. In compiling the handbook reference has been made, wherever possible to the primary
account of the critical measurements reported and assemblies are described in as close approximation as
possible to the actual assemblies on which measurements were made. (thus, subsequent shape changes,
homogenization, etc., have been ignored).
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Author: Chalmers, J. H.

Title: Handbook of Experimental Criticality Data Part-3, (Chapters 7-10)
Date: 1/1/1968

Report: AHSB(S)-HANDBOOK-5, PART-3

Conference/Journal:

Conference Session:

Abstract/Keyterms: Chapter 5 covers single units of hydrogen-moderated 235U, and Chapter 6 covers
single units of hydrogen-moderated Pu; The literature of critical size measurements is extensive and can be
confusing, the same measurement may be reported in a number of places and there may sometimes be
variation in detail in the different accounts. Access to papers and reports can also be difficult and will
depend on the library facilities available. To establish what measurements have been made in a particular
area of interest, and to find detailed and authoritative accounts of the measurements can, therefore, be a
time-consuming exercise. Nevertheless, this material is the basic data of criticality and the criticality
specialist must have recourse to it from time to time. For instance, he may need to check a calculational
method and any associated nuclear data against reference experiments or a particular criticality clearance
may depend on a detailed comparison of parameters. It was felt, therefore, that a need existed for a
compilation of data in relatively detailed form. It is hoped that the present handbook which is to be
published in three parts, goes at least some way to meeting this need. In compiling the handbook reference
has been made, wherever possible to the primary account of the critical measurements reported and
assemblies are described in as close approximation as possible to the actual assemblies on which
measurements were made. (thus, subsequent shape changes, homogenization, etc., have been ignored).
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Author: Pendlebury, E. D. / Woodcock, E. R. / Thomas, A. F. / Johnson, K. D. B. / Nicholls, C. M.
Title: Lectures on Criticality

Date: 11/23/1960

Report: AHSB(S)R-004

Conference/Journal:

Conference Session:

Abstract/Keyterms: Included is a collection of lectures which deal with: nuclear constants/ theoretical
considerations for the behavior of neutrons in matter and criteria for critical size, the factors affecting
criticality, interaction and storage, and transport containers/ criticality problems with metal systems/
chemical aspects of criticality/ and chemical plant design for criticality safety.
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Author: Messenger, W. De. L. M.

Title: The Transport of Radioactive Materials. Interim Recommendations for the Application of
Environmental Tests to the Approval of Packaging

Date: 12/12/1962
Report: AHSB(S)R-019
Conference/Journal:
Conference Session:

Abstract/Keyterms: A survey of radioactive material transport environments is presented. Corresponding
environmental tests are proposed which may be used, when necessary, to demonstrate that packaging
designs for these materials comply with the appropriate standards.
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Author: Dowson, D. C.

Title: Criticality of Interacting Arrays of Fissile Material. Part 3: Reflected Air-Spaced Arrays of Spheres
Date: 12:00:00 AM

Report: AHSB(S)-R-030

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Dowson, D. C. / Murphy, T./O’Sullivan, R. A. / Woodcock, E. R.

Title: The Interpretation of Wood Density Measurements in the Criticality Clearance of Transport
Containers

Date: 2/26/1962
Report: AHSB(S)R-036
Conference/Journal:
Conference Session:

Abstract/Keyterms: A technique is described for determining the true wood density for use in radioactive
material transport containers. Criticality clearance calculations require data on wood density.
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Author: Jordan, G. M.

Title: The Identification of Criteria for Criticality Assessment
Date: 1/1/1963

Report: AHSB(S)R-056

Conference/Journal:

Conference Session:

Abstract/Keyterms: The basic principles applicable to the assessment of accidental criticality hazard to
process and storage facilities in which significant amounts of fissile materials are handled are examined.
The differences in technique for pre-commissioning and post-commissioning assessment are outlined/ and
the need for close collaboration between designer, operator, and assessor is emphasized. Commonly-
encountered process operations and contingencies are presented in tabular form, each operation or
contingency being entered below the basic criticality parameter affected.
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Author: Woodcock, E. R.

Title: The Possibility of an Auto-Catalytic Criticality Excursion in an Array of Fissile Units
Date: 1/1/1964

Report: AHSB(S)R-068

Conference/Journal:

Conference Session:

Abstract/Keyterms: The changes in reactivity of arrays of fissile units as the individual units expand were
studied numerically. The energy yield resulting from a criticality excursion in an array of fissile units was
greater than that resulting from a single unit starting with the same excess reactivity. A hazardous situation
may arise if the units in the array are individually enclosed in separate cells. In this case there is a possibility
of an autocatalytic reaction in which the reactivity initially increases. It is possible in certain circumstances
for a system initially below prompt critical to build up to a super- prompt-critical state before the reaction
starts to subside.
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Author: Aspinall, K. J. / Daniels, J. T.

Title: Review of U.K.A.E.A. Criticality Detection and Alarm Systems 1963/64. Part I. Provision and
Design Principles

Date: 11/1/1965
Report: AHSB(S)R-092
Conference/Journal:
Conference Session:

Abstract/Keyterms: Modifies Some Recommendations of Ahsb (S) R92; Health and Safety / Alarm
Systems / Criticality / Detection / Gamma Detection / Monitoring / Personnel / Planning / Radiation
Detectors / Threshold Detectors
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Author: Hemmings, P. J.
Title: GEM Code

Date: 1/1/1967

Report: AHSB(S)R-105
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Computers; Criticality; Gem-
Code; IBM 7090; IBM 7094; Monte Carlo Method; Multiplication Factors; Neutrons; Programming;
Reactivity
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Author: Longworth, T. C.
Title: The GEM 4 Code
Date: 1/1/1968

Report: AHSB(S)R-146
Conference/Journal:
Conference Session:

Abstract/Keyterms: Computer Programs / Gem 4, for Reactivity Calculations Using Monte Carlo Method,
FORTRAN Il for IBM 7090 and 7094 / Reactivity / Calculation Using Monte Carlo Method, Computer
Program for
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Author: Woodcock, E. R.

Title: Critical Assemblies of Infinite Slabs of Highly Enriched Uranium and Water
Date: 6/1/1959

Report: AHSB-17

Conference/Journal:

Conference Session:

Abstract/Keyterms: Criticality factors of single and interacting infinite slabs of highly enriched uranium
separated and reflected by water or by mixtures of uranium and water were studied. A number of critical
assemblies were calculated including, in particular, the changes in criticality as the uranium slabs dissolve
into the surrounding water. Minimum critical loadings of uranium as a function of core slab thickness were
estimated for systems in which heterogeneities occur only across the plane of the slab. The effect of
heterogeneities in the plane of the slab is discussed and it is concluded that these can, in certain
circumstances, increase the criticality of the system.
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Author: Gilligan, Jr., John E. / Hart, Robert S. / Seawell, Oscar D. / Wilson, Richard F.
Title: Hazards Summary for the L-177 Laboratory Reactor

Date: 9/1/1958

Report: Al-3046

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Eggen, D. T./ Morewitz, H. A.

Title: Epithermal Critical Experiments: Preliminary Safeguards Report. Advanced Epithermal Thorium
Reactor Program

Date: 8/12/1959
Report: Al-4120
Conference/Journal:
Conference Session:

Abstract/Keyterms: To facilitate hazards evaluation of the Epithermal Critical Experiment Laboratory,
descriptions of the assembly, the laboratory and its environs are presented. The safeguards which were
included in the design and plans of operation are discussed. Various parameters of the reactor core such as
the critical mass, control rod worths, table separation, reactivity loss caused by excursion fuses, and inherent
shutdown reactivity were calculated for a representative loading of the assembly. The critical assembly will
contain U233 in the test region at the center of the core. This material presents both an alpha ingestion and
an external beta-gamma hazard. Special precautions were taken in the design of the assembly and the
laboratory in order to reduce the possibility of releasing this material during an accident and to contain and
shield it under normal operating conditions. Attention was given to the possible accidents which might
occur in the operation of the critical experiments. The precautions to be taken dose received by the operating
personnel from the maximum confinable excursion would be 3 rem in the control or subassembly room. If
the building integrity were lost during or following this accident and the radioactivity were released, the
radiation downwind from the laboratory at the location of the nearest residences, about 2 miles from the
laboratory, would be less than 50 mrem under the worst atmospheric conditions. Thus, such an accident
would not result in a severe radiation hazard to the environs of the reactor. The possibility of driver fuel-
plate vaporization in any accident less than that caused by a 3% Delta k/k step input of excess reactivity
was guarded against in the design of the excursion fuses and the critical assembly room.
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Author: Carpenter, S. G. / Otter, J. M. / Paschall, R. K. / Royden, H. N.

Title: Tungsten Resonance Integrals and Doppler Coefficients. Second Quarterly Report, October-
December 1965

Date: 2/11/1966

Report: Al-66-16; NASA-CR-54888
Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Critical Assemblies; Cross Sections; Gold;
Measured Values; Monte Carlo Method; Neutrons; Perturbation Theory; Reactivity; Reactors; Resonance
Escape Probability; SGR; Spectral Shift; Standards; Tungsten; Tungsten 186; Uranium Dioxide
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Author: Jansen, W. / Buchner, J. K.

Title: Starting and Control Characteristics of Nuclear Rocket Engines
Date: 3/1/1963

Report: AIAA (Am. Inst. Aeron. Astronaut.) J.; Vol: 1
Conference/Journal: AIAA (Am. Inst. Aeron. Astronaut.)
Conference Session:

Abstract/Keyterms: The problem of the starting and control of a hypothetical nuclear rocket engine with
a bleed cycle arrangement is studied parametrically with the aid of an analog computer. The study includes
the investigation of both the open-loop (with a programed control rod ramp) and controlled system. Starts
are considered with the reactor initially subcritical and critical. The open-loop system is inherently well
behaved. Temperature changes are not as severe as power variations, although permissible temperature
gradients may be exceeded. The initial transients of the uncontrolled system are due mainly to the time
constants associated with thermal and mechanical processes, whereas the long-term transient is the result
of the neutron precursor groups with long half-lives. It is possible to control the temperature and pressure
satisfactorily and to meet realistic limitations on maximum design temperature and temperature rise rates.
Control is accomplished by a reactor core exit pressure reference feedback control of the turbopump system
flow rate and a reactor core exit gas temperature reference feedback control of the reactor power output.
Controlled but rapid transitions from initial to full power are possible, and changes in thrust at design
conditions are performed rapidly without excessive temperature excursions.
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Author: Herwig, L. O./ Latham, T. S.

Title: Nuclear Characteristics of Large Reflector-Moderated Gaseous-Fueled Cavity Reactors Containing
Hot Hydrogen

Date: 5/1/1967

Report: AIAA (Amer. Inst. Aeronaut. Astronaut.) J., 5: 930-937
Conference/Journal: AIAA (Amer. Inst. Aeronaut. Astronaut.)
Conference Session:

Abstract/Keyterms: Rocket & Space Reactors; Criticality; Determination; Distribution; Energy; Gas Fuel;
Gases; Group Theory; High Temperature; Hydrogen; Mass; Moderators; Neutron Flux; Neutrons; Pressure;
Reactors; Reflectors; Spectra; Uses; Variations
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Author: Jarvis, G. A. / Bernard, W. / Helmick, H. H. / White, R.

Title: Beryllium Reflected Cavity Reactor for UF6 Critical Experiments
Date: 9/29/1975

Report: AIAA Paper 75-1260

Conference/Journal: American Institute of Aeronautics and Astronautics and Society of Automotive
Engineers propulsion conference/ 29 Sep 1975/ Anaheim, California (USA)

Conference Session:

Abstract/Keyterms: Experiments and theoretical studies are being conducted for NASA on critical
assemblies with one-meter diam by one-meter long low-density cores surrounded by a thick beryllium
reflector. These assemblies make extensive use of existing nuclear propulsion reactor components,
facilities, and instrumentation. Due to excessive porosity in the reflector, the initial critical mass was 19 kg
U(93.2). Addition of a 17-cm-thick by 89-cm-diam beryllium flux trap in the cavity reduced the critical
mass to 7 kg when all the uranium was in the zone just outside the flux trap. A mockup aluminum UF6
container was placed inside the flux trap and fueled with uranium-graphite elements. Fission distributions
and reactivity worths of fuel and structural materials are available. These results will be used to guide the
design of a prototype plasma core reactor which will test energy removal by optical radiation.
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Author: Jarvis, George A. / Byers, Cleo C.

Title: Critical Mass Measurements for Various Fuel Configurations in the LASL D20 Reflected Cavity
Reactor

Date: 6/1/1965

Report: AIAA Paper No. 65-555

Conference/Journal: AIAA Joint Specialist Conference, June 1965
Conference Session:

Abstract/Keyterms:
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Author: Springer, T. H. / Tuttle, R. J. / Otter, J. M. / Paschall, R. K.

Title: Doppler and Related Measurements in a Soft Fast-Reactor Spectrum
Date: 1/1/1969

Report: AI-AEC-12705

Conference/Journal:

Conference Session:

Abstract/Keyterms: This report deals with a group of both theoretical and experimental investigations
which have been carried out, utilizing Core 15, one in a series of critical assemblies that have been
constructed at Atomics International's Epithermal Critical Experiments Laboratory (ECEL). Core 15
contains a uranium-235--uranium-238 fueled, fast-spectrum test region, characterized by a Median Fission
Energy (MFE) of 18 keV. The investigations included studies of the neutron energy spectrum, the reactivity
worths, and the Doppler coefficients of various candidate liquid metal, fast breeder reactor (LMFBR)
materials. The latter two studies were performed on small heated samples, not only in the unperturbed core
but also in an environment in which the samples were surrounded by "blankets™ of fertile materials which
could be heated to 400 degree C. The heated blanket technique permitted detailed experimental
investigation of the so-called hot sample-cold reactor problem. These experiments show that, as a result of
flux depressions at the resonances, large decreases in the Doppler coefficients of thorium and uranium-238
occur when a blanket of the same material as the sample is introduced in the immediate environment. When
the surrounding blanket of the same material is heated to 400 degree C, a further decrease in the Doppler
coefficient is observed. The implication is that a similar reduction in the Doppler effect of a particular
isotope would occur in a LMFBR in which that isotope exists in large quantities.
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Author: Levitt, L. B.

Title: Reactor Development
Date: 10/31/1969

Report: AI-AEC-12721
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development; Criticality; Fast Neutrons; Fast Reactors; Monte Carlo
Method; Programming; Reactivity; Reactors
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Author: n.a.

Title: LMFBR Physics Programs Annual Technical Progress Report, GFY 1969
Date: 1/1/1969

Report: AI-AEC-12857

Conference/Journal:

Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Research & Test Reactors &
Critical Assemblies-Kinetics & Dynamics; Breeder Reactors; Computers; Critical Assemblies; Criticality;
ECEL,; Fast Neutrons; Fast Reactors; Intermediate Neutrons; Liquid Metals; LMFBR; Metal Cooled
Reactors; Neutron Flux; Power Reactors; Programming; Reactivity; Reactor Core; Resonance Neutrons;
Sodium; Spectra; Steels
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Author: Dray, B. J. / Heneveld, W. H. / Rhoades, W. A. / Rooney, K. L./ Swanson, V. A./ Thiele, A. W.
Title: Reactivity Effects of 155Gd on a Snap Reactor

Date: 1/1/1970

Report: AI-AEC-12909

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: n.a.

Title: LMFBR Physics Programs. Annual Technical Progress Report, GFY 1970
Date: 1/1/1970

Report: AI-AEC-12969

Conference/Journal:

Conference Session:

Abstract/Keyterms: Power Reactor Development-Kinetics & Dynamics; Physics (Nuclear)-Neutron
Interactions with Matter; Control Elements- Control Rod Worth- Critical Assemblies- ECEL- Europium
Oxides- Fast Reactors- Gamma Radiation- Heating- Mockup- Oxygen- Plutonium Oxides- Reactivity-
Reactivity Worths- Reactor Core- Rods- Tantalum- Uranium 235- Uranium 238; Critical Assemblies-
Criticality- Cross Sections- Fast Neutrons- Fast Reactors- MeV Range- Monte Carlo Method- Plutonium
239- Plutonium 240- Programming- Reactivity- Standards- Tables- Tantalum 181- Uranium 235- Uranium
238; LMFBR; Reactor Kinetics Doppler Reactivity- Fast Neutrons- Fission- Plutonium 239- Reactivity-
Spectra- Spectral Shift- Uranium 235
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Author: Otter, J. M. / Buttrey, K. E. / Johnson, R. P.
Title: Aerospace Safety Program: Summary Report
Date: 7/30/1973

Report: AI-AEC-13100

Conference/Journal:

Conference Session:

Abstract/Keyterms: Projects in support of the Aerospace Nuclear Safety Program are summarized. The
objective of the program was to evaluate the radiological safety of SNAP systems and to develop methods
and designs to assure that safety projects summarized are analyses and experiments for determining: (1) the
disintegration of reactors reentering the atmosphere/ (2) the burnup of fuel elements reentering the
atmosphere, including ablation and dispersal of particles/ (3) reactor criticality conditions and the assurance
of subcriticality in water/ (4) the behavior of reactors in transient power operation/ (5) the nuclear behavior
of reactors on impact with the earth and in handling accidents/ (6) the assurance of shutdown at the end of
the power production lifetime/ (7) risks by various exposure modes from different methods of reactor
disposal/ and (8) thermophysical properties of SNAP fuel materials.
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Author: n. a.

Title: Heavy Water Organic Cooled Reactor. Quarterly Technical Progress Report, October--December
1966.

Date: 1/1/1967
Report: Al-CE-56
Conference/Journal:
Conference Session:

Abstract/Keyterms: Power Reactor Development; Aluminum; Analysis; Control Systems; Coolant Loops;
Criticality; Desalination; Design; Fabrication; Films; Fuel Cans; Fuel Elements; Heat Transfer; Heavy
Water Moderator; Hwocr; In Pile Loops; Joints; Loading; Organic Coolant; Polyphenyls; Power Plants;
Pressure; Radiation Effects; Reactivity; Reactor Core; Reactor Safety; Reactors; Remote Handling; Salts;
Santowax; Sap; Separation Processes; Sintered Materials; Stainless Steel-347; Stainless Steels; Testing;
Tubes; Uses
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Author: Rizzo, J. J.

Title: A Short Cut to Fuel Element Criticality Analysis
Date: 3/1/1962

Report: AIHAA, 23, 171-173

Conference/Journal: American Industrial Hygiene Association Journal (U.S.) Formerly Am. Ind. Hyg.
Assoc. Q.; Vol: 23

Conference Session:

Abstract/Keyterms: A method is presented for estimating the number of uranium-bearing fuel elements
required for criticality, with a uranium to zirconium weight ratio of from 1 to 10% and an enrichment of
93.5%.
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Author: Ketzlach, N.

Title: Criticality Study-Five Percent 235U Enriched Fuel Fabrication
Date: 8/28/1963

Report: Al-Memo-8810(Rev.1)

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Criticality; Enrichment;
Fabrication; Fuel Elements; HNPF; Planning; Reactors; Rods; Safety; Standards; Transport; Uranium
Carbides; Vessels
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Author: Ludewig, Hans / Cheng, L. -Y. / Ecker, Lynne / Todosow, Michael

Title: An Integrated Analysis of a NERVA Based Nuclear Thermal Propulsion System
Date: 2/16/2006

Report: AIP conference Albuquerque, NM (United States), 12-16 Feb 2006
Conference/Journal: AIP conference Albuquerque, NM (United States), 12-16 Feb 2006
Conference Session:

Abstract/Keyterms: This NERVA REACTOR should initially concentrate on fuel and structural materials
and associated coating development. A series of safety related criticality determinations were carried out
addressing water immersion following a launch incident.
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Author: Felty, James R.

Title: The Department of Energy Nuclear Criticality Safety Program
Date: 10/1/2004

Report: AIP Conference Proceedings, 769, 053-056

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004;

Conference Session:

Abstract/Keyterms: Nuclear Facilitiesnuclear Facilities Safety Board Recommendation 93-2, the Need
for Critical Experiment Capability. This Paper Also Discusses the Role Dr. Sol Pearlstein Played in Helping
the Department of Energy Lay the Foundation for a Robust and Enduring Criticality Safety Infrastructure.
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Author: Westfall, R. M. / McKnight, R. d.

Title: Nuclear Data Activities in Support of the DOE Nuclear Criticality Safety Program
Date: 10/1/2004

Report: AIP Conference Proceedings, 769, 1712-1716

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: The DOE Nuclear Criticality Safety Program (NCSP) provides the technical
infrastructure maintenance for those technologies applied in the evaluation and performance of safe
fissionable-material operations in the DOE complex. These technologies include an Analytical Methods
element for neutron transport as well as the development of sensitivity/uncertainty methods, the
performance of Critical Experiments, evaluation and qualification of experiments as Benchmarks, and a
comprehensive Nuclear Data program coordinated by the NCSP Nuclear Data Advisory Group
(NDAG).The NDAG gathers and evaluates differential and integral nuclear data, identifies deficiencies,
and recommends priorities on meeting DOE criticality safety needs to the NCSP Criticality Safety Support
Group (CSSG). Then the NDAG identifies the required resources and unique capabilities for meeting these
needs, not only for performing measurements but also for data evaluation with nuclear model codes as well
as for data processing for criticality safety applications. The NDAG coordinates effort with the leadership
of the National Nuclear Data Center, the Cross Section Evaluation Working Group (CSEWG), and the
Working Party on International Evaluation Cooperation (WPEC) of the OECD/NEA Nuclear Science
Committee. The overall objective is to expedite the issuance of new data and methods to the DOE criticality
safety user. This paper describes these activities in detail, with examples based upon special studies being
performed in support of criticality safety for a variety of DOE operations.

C-587



Author: Bess, John Darrell

Title: Comparison of KENO-VI and MCNPS5 Criticality Analyses for a Lunar Regolith Clustered-Reactor
System

Date: 1/21/2008

Report: AIP Conference Proceedings, 969, 285-292

Conference/Journal: Space Technology and Applications International Forum-STAIF 2008:
Conference Session:

Abstract/Keyterms: The Lunar Regolith Clustered-Reactor System design has been presented as an
alternative method for providing surface power to a lunar facility using a fast-fission, heatpipe-cooled
nuclear reactor. The reactor system is divided into subcritical units that can be safely launched into orbit
without risk of inadvertent criticality in the event of a launch accident. The reactor subunits are emplaced
into the lunar surface to form a clustered-reactor system, utilizing the regolith as both radiation shielding
and neutron-reflector material. Coordinated placement of multiple subunits can provision a critical reactor
system proportional to localized lunar surface power demand. Reactor units assembled using proven and
tested materials in radiation environments such as UO2 fuel, stainless-steel cladding and support, and
compatible liquid-metal heatpipes promote safety and reliability, with ease of manufacture and testing.
Reactor power levels of approximately 100 kWth per subunit significantly reduces the negative effects of
elevated temperature and radiation environments associated with single nuclear power reactors operated at
higher power levels. The analysis of subunit criticality in various accident scenarios differs by up to 4%
({approx}$6 in reactivity) between results generated using conventional criticality analysis codes, MCNP5
and KENO-VI. A demonstrated trend exists between results of the two criticality codes as accident
conditions approach a multiplication factor of one. Code comparison of a tri-cluster system on the lunar
surface provides comparable results with calculated system reactivity within 0.5%. Iron concentration is
confirmed as the dominant element in the lunar regolith influencing system reactivity.
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Author: Lipinski, Ronald J. / Hensen, Danielle L.

Title: Criticality Calculations for Step-2 GPHS Modules
Date: 1/21/2008

Report: AIP Conference Proceedings, 969, 452-457
Conference/Journal: AIP Conference Proceedings
Conference Session:

Abstract/Keyterms: The Multi-Mission Radioisotope Thermoelectric Generator (MMRTG) will use an
improved version of the General Purpose Heat Source (GPHS) module as its source of thermal power. This
new version, referred to as the Step-2 GPHS Module, has additional and thicker layers of carbon fiber
material (Fine Weaved Pierced Fabric) for increased strength over the original GPHS module. The GPHS
uses alpha decay of 238Pu in the oxide form as the primary source of heat, and small amounts of other
actinides are also present in the oxide fuel. Criticality calculations have been performed by previous
researchers on the original version of the GPHS module (Step 0). This paper presents criticality calculations
for the present Step-2 version. The Monte Carlo N-Particle eXtended code (MCNPX) was used for these
calculations. Numerous configurations of GPHS module arrays surrounded by wet sand and other materials
(to reflect the neutrons back into the stack with minimal absorption) were modeled. For geometries with
eight GPHS modules (from a single MMRTG) surrounded by wet sand, the configuration is extremely sub-
critical; k(eff) is about 0.3. It requires about 1000 GPHS modules (from 125 MMRTGsS) in a close-spaced
stack to approach criticality (k(eff) = 1.0) when surrounded by wet sand. The effect of beryllium in the
MMRTG was found to be relatively small.

C-589



Author: Chuvilo, I. V.

Title: Status of Electro-Nuclear Facilities Development in ITEP

Date: 6/29/1994

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: AIP Conference Proceedings Las Vegas, NV (United States), 25-29 Jul 1994
Conference Session:

Abstract/Keyterms: Nuclear Facilities; Russian Organizations
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Author: Avdeev, E. F. / Dorokhovich, S. L. / Chusov, I. A.

Title: About the Possibility of Use of Different Types of Targets as a Neutron Source for Subcritical
Nuclear Reactor Driven by Particle Beam Accelerator

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: The schemes of jet gas and liquid targets as well as the gastargets with a solid phase
dispersion are introduced to use to receive the neutrons admitted to a subcritical reactor core. The possible
variants of target position in the reactor are considered, target characteristics are calculated. The authors
pay a great attention to the estimation of radioactive products yield receiving due to the interaction of the
beam with the target.
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Author: Batskikh, Guennadii I. / Fedotov, Arkadii P. / Murin, Boris P. / Vassil'kov, Ratmir G.

Title: Accelerator-Based Transmuter-Breeder and Energy Producer From Transuranic Actinides And
Thorium

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: A concept of an accelerator-driven subcritical blanket with Pb or molten salt (heavy
chloride) as the primary target, a graphite moderator-reflector to produce high-density thermal neutron
fluxes and a fluid fuel carrying TUA actinides and Th-U, is being studied at MRTI. A driver is CW H{sup
+}HH{sup -} linac: 1 GeV, 200 mA, SIU-DTL-D and W structure energized by regotron as RF power

supply.
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Author: Furukawa, Kazuo / Kato, Yoshio / Chigrinov, Sergey E.

Title: Plutonium (TRU) Transmutation And 233U Production by Single-Fluid Type Accelerator Molten-
Salt Breeder (AMSB)

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: For practical/industrial disposition of Pu(TRU) by accelerator facility, not only
physical soundness and safety but also the following technological rationality should be required: (1) few
R and D items including radiation damage, heat removal and material compatibility: (2) few
operation/maintenance/processing works; (3) few reproduction of radioactivity; (4) effective energy
production in parallel. This will be achieved by the new modification of Th-fertilizing Single-Fluid type
Accelerator Molten-Salt Breeder (AMSB), by which a global nuclear energy strategy for next century might
be prepared.
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Author: Gorshkov, V. T./ Yefimov, E. I. / Novikova, N. N. / Zemskov, E. A.

Title: An Accelerator-Based Installation of Small Power with The Lead-Bismuth Coolant
Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: The structure of the accelerator-based installation is described that includes the
subcritical reactor-blanket with power 15 MW(h) cooled with lead-bismuth, the lead-bismuth flow target
where a beam of {alpha}-particle is injected, the equipment of a primary and secondary circuits. Some
results of calculations and estimations are discussed that have been carried out to justify the target and
blanket constructions. Some main characteristics of the installation are presented.
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Author: Grebyonkin, K. F.

Title: An Active Target for the Accelerator-Based Transmutation System
Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: Consideration is given to the possibility of radical reduction in power requirements
to the proton accelerator of the electronuclear reactor due to neutron multiplication both in the blanket and
the target of an active material. The target is supposed to have the fast-neutron spectrum, and the blanket--
the thermal one. The blanket and the target are separated by the thermal neutrons absorber, which is
responsible for the neutron decoupling of the active target and blanket. Also made are preliminary
estimations which illustrate that the realization of the idea under consideration can lead to significant
reduction in power requirements to the proton beam and, hence considerably improve economic
characteristics of the electronuclear reactor.
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Author: Gudowski, Waclaw / Moeller, Erik / Venneri, Francesco /Guelfi, Antoine / Bestion, Dominique /
Boucker, Marc / Boudier, Pascal / et al.

Title: Some Nuclear Safety Aspects of the Los Alamos Accelerator Based Conversion Concept
Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: The detailed analysis of the few parameters important for the safety of the accelerator-
driven plutonium burner concept developed at Los Alamos National Laboratory was performed. The
plutonium load, optimal thermalization of the neutron spectrum and temperature reactivity coefficients were
investigated. The calculations revealed the strong positive temperature reactivity coefficient. The ways to
solve this problem are suggested.
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Author: Houts, Michael G. / Beard, Carl A. / Buksa, John J. / Davidson, J. Wiley / Durkee, Joe W. /
Perry, R. T. / Poston, David I.

Title: Accelerator-Driven Molten-Salt Blankets: Physics Issues
Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: A number of nuclear physics issues concerning the Los Alamos molten-salt,
accelerator-driven plutonium converter are discussed. General descriptions of several concepts using
internal and external moderation are presented. Burnup and salt processing requirement calculations are
presented for four concepts, indicating that both the high power density externally moderated concept and
an internally moderated concept achieve total plutonium burnups approaching 90% at salt processing rates
of less than 2 m{sup 3} per year. Beginning-of-life reactivity temperature coefficients and system kinetic
response are also discussed. Future research should investigate the effect of changing blanket composition

on operational and safety characteristics.
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Author: Kochurov, Boris P.

Title: The Influence of External Source Intensity in Accelerator/Target/Blanket System on Conversion
Ratio and Fuel Cycle

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: The analysis of neutron balance relation for a subcritical system with external source
shows that a high ratio of neutron utilization (conversion ratio, breeding ratio) much exceeding similar
values for nuclear reactors (both thermal or fast spectrum) is reachable in accelerator/target/blanket system
with high external neutron source intensity. An accelerator/target/blanket systems with thermal power in
blanket about 1850 Mwt and operating during 30 years have been investigated. Continual feed up by
plutonium (fissile material) and Tc-99 (transmuted material) was assumed. Accelerator beam intensity
differed 6.3 times (16 mA-Case 1, and 100 mA-Case 2). Conversion ratio (CR) was defined as the ratio of
Tc-99 nuclei transmuted to the number of Pu nuclei consumed. The results for two cases are as follows: ...
where N(LWR)-number of LWRs(3000 MWt(th)) from which yearly discharge of Tc-99 is transmuted
during 30 years. High value of conversion ratio considerably exceeding 1 (CR=1.66) was obtained in the
system with high source intensity as compared with low source system (CR=0.77). Net output of electric
power of high source intensity system is about twice lower due to consumption of electric power for
accelerator feed up. The loss of energy for Tc-99 transmutation is estimated as 40 Mev(el)/nuclei. Yet high
conversion ratio (or breeding ratio) achievable in electronuclear installations with high intensity of external
source can effectively be used to close fuel cycle (including incineration of wastes) or to develop growing
nuclear power production system.
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Author: Kolesov, V. F./ Shtarev, S. K. / Khoruzhiy, V. Kh. / Zhitnik, A. K. / Guzhovskii, B. Ya. /
Fomushkin, E. F.

Title: Transmutation Efficiency Calculation in the Blanket On Melted Salts with Central Neptunium Target'
Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: Specific Nuclear Reactors and Associated Plants; Accelerator Breeders; Accelerator
Driven Transmutation; Breeding Blankets; Criticality; Efficiency; Molten Salt Reactors; Molten Salts;
Neptunium
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Title: The Neutronics of an Accelerator-Driven Energy Amplifier
Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: This study has been focused on an Accelerator-Driven Energy Amplifier, based on
the concept proposed by the CERN-group. To analyze the performance of this system the extensive
optimization of the core lattice was done, the temperature coefficients of reactivity were investigated,
reactivity budget and power distribution were estimated.
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Author: Powell, James / Todosow, Michael / Van Tuyle, Gregory / Schweitzer, Donald / Maise, George

Title: The ADAPT Concept - An Accelerator Driven System for the Rapid and Efficient Disposal of
Plutonium

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: A new concept; termed ADAPT; for the rapid and virtually complete burning of
plutonium is described. ADAPT employs a high current CW linear accelerator (linac) to generate neutrons
in a lead/D20 target. The neutrons are then absorbed in a surrounding subcritical (Keff{approx}0.95)
blanket assembly, that holds small ({approx}0.5 cm diameter) graphite beads containing the plutonium to
be burned. The graphite beads are coated and sealed to contain all fission products, including the noble
gases. After destruction of virtually all ({&gt; =}90%) of the original plutonium loading, the fuel beads are
discharged and sent to a geologic repository for ultimate disposal. (c) 1995 American Institute of Physics.
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Title: Safety and Control Of Accelerator-Driven Subcritical Systems
Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: To study control and safety of accelerator driven nuclear systems, a one point kinetic
model was developed and programed. It deals with fast transients as a function of reactivity insertion.
Doppler feedback, and the intensity of an external neutron source. The model allows for a simultaneous
calculation of an equivalent critical reactor. It was validated by a comparison with a benchmark specified
by the Nuclear Energy Agency Committee of Reactor Physics. Additional features are the possibility of
inserting a linear or quadratic time dependent reactivity ramp which may account for gravity induced
accidents like earthquakes, the possibility to shut down the external neutron source by an exponential decay
law of the form exp(-t/{tau}), and a graphical display of the power and reactivity changes. The calculations
revealed that such boosters behave quite benignly even if they are only slightly subcritical.
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Title: Transmutation of High-Level Radioactive Waste and Production of 233U Using an Accelerator-
Driven Reactor

Date: 9/15/1995
Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: An accelerator-driven fast reactor (700 MW1), run in a subcritical condition, and
fueled with MOX can generate 233U more safely and efficiently than can a critical reactor. We evaluate
the production of 233U, 239Pu, and the transmutation of the long-lived fission products of {sup 99}Tc and
{sup 129}, which are loaded with YHL1.7 between the fast core and blanket, by reducing the conversion
factor of Pu to 233U, and we assessed the rates of radiation damage, hydrogen production, and helium
production in a target window and in the surrounding vessel.
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Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: Recent development work conducted at Brookhaven National Laboratory on
technologies which use particle accelerator-driven targets is summarized. These efforts include
development of the Spallation-Induced Lithium Conversion (SILC) Target for the Accelerator Production
of Tritium (APT), the Accelerator-Driven Assembly for Plutonium Transformation (ADAPT) Target for
the Accelerator-Based Conversion (ABC) of excess weapons plutonium, the PHOENIX Concept for the
accelerator-driven transmutation of minor actinides and fission products from the waste stream of
commercial nuclear power plants, and other potential applications.
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Author: Woosley, M. / Olson, K. / Henderson, D. L. / Sailor, W. C.
Title: Actinide and Xenon Reactivity Effects In ATW High Flux Systems
Date: 9/15/1995

Report: AIP Conference Proceedings, Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: In this paper, initial system reactivity response to flux changes caused by the actinides
and xenon are investigated separately for a high flux ATW system. The maximum change in reactivity after
a flux change due to the effect of the changing quantities of actinides is generally at least two orders of
magnitude smaller than either the positive or negative reactivity effect associated with xenon after a
shutdown or start-up. In any transient flux event, the reactivity response of the system to xenon will
generally occlude the response due to the actinides.
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Author: Lewis, B. R. / Pawlowski, R. A. / Greek, K. J. / Klein, A. C.
Title: Advanced Thermionic Reactor Systems Design Code

Date: 1/10/1990

Report: AIP Conference Proceedings/217 (1)

Conference/Journal: Symposium on space nuclear power systems, Albuquerque, NM (United States), 6-
10 Jan 1991

Conference Session:

Abstract/Keyterms: An overall systems design code is under development to model an advanced in-core
thermionic nuclear reactor system for space applications at power levels of 10 to 50 kWe. The design code
IS written in an object-oriented programming environment that allows the use of a series of design modules,
each of which is responsible for the determination of specific system parameters. The code modules include
a neutronics and core criticality module, a core thermal hydraulics module, a thermionic fuel element
performance module, a radiation shielding module, a module for waste heat transfer and rejection, and
modules for power conditioning and control. The neutronics and core criticality module determines critical
core size, core lifetime, and shutdown margins using the criticality calculation capability of the Monte Carlo
Neutron and Photon Transport Code System (MCNP). The remaining modules utilize results of the MCNP
analysis along with FORTRAN programming to predict the overall system performance.
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Author: Marshall, A. C./ Gallup, D. R.

Title: RSMASS-D: Reactor and Shield Mass Minimization Models
Date: 1/10/1990

Report: AIP Conference Proceedings/217 (1), 228-233

Conference/Journal: Symposium on space nuclear power systems, Albuquerque, NM (United States), 6-
10 Jan 1991

Conference Session:

Abstract/Keyterms: Three relatively simple mathematical models have been developed to estimate
minimum reactor and radiation shield masses for liquid metal cooled reactors (LMR’s), in-core thermionic
reactors (TI’s) and out-of-core thermionic reactors (OTR’s). The approach was based on much of the
methodology developed for the RSMASS model (Marshall 1986). The models use a combination of simple
equations derived from reactor physics and other fundamental considerations along with tabulations of data
from more detailed neutron and gamma transport theory computations. All three models vary basic design
parameters within an allowed range to achieve a parameter choice which yields a minimum mass for the
power level and operational time of interest. The impact of critical mass, fuel damage and thermal
limitations are accounted for in the computations. Thermionic requirements are also accounted for in the
thermionic reactor models. All major reactor component masses are estimated as well as instrumentation
and control (I C), boom and safety system mass. A new shield model was developed and incorporated into
all three models. The new shield model is more accurate and simpler to use than the approach used in the
original RSMASS model. The estimated reactor and shield masses agree with the mass predictions from
detailed calculations within 16 percent for all three models.
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Title: Reactor Safety for the Space Exploration Initiative
Date: 1/10/1990

Report: AIP Conference Proceedings/217 (1), 301-306

Conference/Journal: Symposium on space nuclear power systems, Albuquerque, NM (United States), 6-
10 Jan 1991

Conference Session:

Abstract/Keyterms: A task force was created by the National Aeronautics and Space Administration to
conduct a 90-day study to support efforts to determine requirements to meet the goals of the Space
Exploration Initiative. The task force identified the need for a nuclear reactor to provide the electrical power
required as the outpost power demands on the Moon and Mars evolve into hundreds of kilowatts. A
preliminary hazards analysis has been performed to examine safety aspects of nuclear reactor power
systems for representative missions to the Moon and Mars. Mission profiles were defined for reference
lunar and Martian flights. Potential alternatives to each mission phase were also defined. Accident scenarios
were qualitatively defined for the mission phases. The safety issues decay heat removal, reactor control,
disposal, criticality, end-of-mission shutdown, radiation exposure, the Martian environment, high speed
impact on the surfaces of the Moon or Mars, and return flyby trajectories were identified.
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Date: 1/10/1990
Report: AIP Conference Proceedings/217 (1), 307-312

Conference/Journal: Symposium on space nuclear power systems, Albugquerque, NM (United States), 6-
10 Jan 1991

Conference Session:

Abstract/Keyterms: This paper presents the results of a design calculation to compute the 3-dimensional
geometry of the TOPAZ reactor. Emphasis was given to the calculation of the temperature effects and
temperature reactivity coefficients. Performance of the control and safety systems, spectral and dynamic
characteristics were also evaluated.
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Title: Fast Spectrum Space Reactor Sizing Code for Calandria-Type Cores (CORSCO Code)
Date: 1/10/1990

Report: AIP Conference Proceedings/217 (3), 1274-1279

Conference/Journal: Symposium on space nuclear power systems, Albuquerque, NM (United States), 6-
10 Jan 1991

Conference Session:

Abstract/Keyterms: The CORSCO code rapidly sizes reactor cores that have calandria-type geometry.
The fuel configuration modeled is a large ceramic zone that contains numerous small cylindrical coolant
channels spaced apart with a triangular pitch. A minimum reactor weight is obtained for a fixed set of
constraints (peak fuel temperature, peak coolant velocity, etc.) by obtaining a unique solution to a set of
five thermal/hydraulic equations, as well as a required excess reactivity which is specified by a core size
dependent one-group criticality expression. Typical results are shown for a W-Re/UN cermet-fueled,
lithium-cooled space reactor over a power range of 25 to 100 MWt. Reactor sensitivity coefficients are also
shown for changes in reactor weight and number of coolant channels due to changes in core
thermal/hydraulic constraints.
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Date: 9/15/2011

Report: AIP Conference Proceedings; 1442

Conference/Journal: AIP Conference Proceedings; 1442; Issue: 1; International conference on fusion for
neutrons and subcritical nuclear fission, Varenna (ltaly), 12-15 Sep 2011

Conference Session:

Abstract/Keyterms: Specific Nuclear Reactors and Associated Plants; Criticality; Fast Neutrons; LMFBR
Type Reactors; Nuclear Power; Reactor Cores
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Report: AIP Conference Proceedings; 1442

Conference/Journal: AIP Conference Proceedings; 1442; Issue: 1; International conference on fusion for
neutrons and subcritical nuclear fission, Varenna (ltaly), 12-15 Sep 2011

Conference Session:

Abstract/Keyterms: The requirements of future innovative nuclear fuel cycles will focus on safety,
sustainability and radioactive waste minimization. Critical fast neutron reactors and sub-critical, external
source driven systems (accelerator driven and fusion-fission hybrids) have a potential role to meet these
requirements in view of their physics characteristics. This paper provides a short introduction to these
features.
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Report: AIP Conference Proceedings; 769

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: Many older neutron cross-section evaluations from libraries such as ENDF/B-V1 or
JENDL-3.2 exhibit deficiencies or do not cover energy ranges that are important for criticality safety
applications. These deficiencies may occur in the resolved and unresolved-resonance regions.
Consequently, these evaluated data may not be adequate for nuclear criticality calculations where effects
such as self-shielding, multiple scattering, or Doppler broadening are important. To support the Nuclear
Criticality Predictability Program, neutron cross-section measurements have been initiated at the Oak Ridge
Electron Linear Accelerator (ORELA). ORELA is the only high-power white neutron source with excellent
time resolution still operating in the United States. It is ideally suited to measure fission, neutron total, and
capture cross sections in the energy range from 1 eV to {approx}600 keV, which is important for many
nuclear criticality safety applications.
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Date: 10/1/2004
Report: AIP Conference Proceedings; 769

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: The neutron absorption cross sections for 18 fission products evaluated within the
framework of the KAERI (Korea Atomic Energy Research Institute)-BNL (Brookhaven National
Laboratory) international collaboration have been compared with ENDF/B-V1.7. Also, the influence of the
new evaluations on the isotopic composition calculations of the fission products has been estimated through
the OECD/NEA burnup credit criticality benchmarks (Phase 1B) and the LWR/Pu recycling benchmarks.
These calculations were performed by WIMSD-5B with the 69-group libraries prepared from three
evaluated nuclear data libraries: ENDF/B-V1.7, ENDF/B-VI1.8 including the new evaluations in the
resonance region covering the thermal region, and the expected ENDF/B-VII including those in the upper
resonance region up to 20 MeV. For Xe-131, the composition calculated with ENDF/B-V1.8 shows a
maximum difference of 5.02% compared to ENDF/B-VI.7. However, the isotopic compositions of all the
fission products calculated with the expected ENDF/B-VII show no differences when compared to
ENDF/B-V1.7 for the thermal reactor benchmark cases.
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Title: Status of the JEFF Nuclear Data Library
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Conference Session:

Abstract/Keyterms: The status of the Joint Evaluated Fission and Fusion file (JEFF) is described. The
next version of the library, JEFF-3.1, comprises a significant update of actinide evaluations, evaluations
emerging from European nuclear data projects, the activation library JEFF-3/A, the decay data and fission
yield library, and fusion-related data files from the EFF project. The revisions were motivated by the
availability of new measurements, modelling capabilities, or trends from integral experiments. Various pre-
release validation efforts are underway, mainly for criticality and shielding of thermal and fast systems.
This JEFF-3.1 library is expected to provide improved performances with respect to previous releases for
a variety of scientific and industrial applications.
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Report: AIP Conference Proceedings; 769

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: New ENDF-6 formatted nuclear data evaluations are presented for all natural isotopes
of Ca, Sc, Fe, Ge, Pb, and Bi. Apart from the resonance range and low-energy total cross sections, which
we have adopted from the best available library, the nuclear data evaluations are completely revised up to
20 MeV, and moreover are extended up to 200 MeV. This collection of isotopic evaluations, called NRG-
2003, is created with the nuclear-model code TALYS using input parameters that deviate only slightly, or
not at all, from the default values. These model-input parameters have been tuned to the available
experimental data. All evaluations presented here are thus of comparable quality: For each isotope, we use
the same set of nuclear models and, equally important, the same set of ENDF-6 formatting procedures. We
have made these evaluations complete in their description of reaction channels. The data, which are stored
in a compact way, include cross sections, angular distributions, double-differential spectra, discrete and
continuum photon-production cross sections, and residual production (activation) cross sections including
isomers. We have validated the new evaluations with a few criticality and shielding benchmarks. The data
files will be proposed for inclusion in JEFF-3.1.
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Conference Session:

Abstract/Keyterms: The intent of this work is to present the results and to describe the procedures utilized
to evaluate 233U and 19F for criticality safety applications. The evaluation was done in the resolved
resonance region using the reduced Reich-Moore R-matrix formalism. The resonance analysis was
performed with the multilevel R-matrix code SAMMY, which utilizes the generalized least-squares
technique based on Bayes theory.
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Report: AIP Conference Proceedings; 769
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(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: Better measurements and evaluations are needed for many elements where the
existing evaluations or the underlying nuclear cross-section data are not sufficiently accurate for reliable
calculation of criticality safety margins. Deficiencies in the existing ENDF/B-VI data evaluation for Cl led
to our resonance parameter evaluation of CI neutron cross sections in the resolved resonance region with
the multilevel Reich-Moore R-matrix formalism. Our evaluation takes advantage of recent high-resolution
capture and transmission measurements at the Oak Ridge Electron Linear Accelerator (ORELA) as well as
older total cross-section measurements at Karlsruhe (KFK) to extend the resolved resonance energy range
to 1.2 MeV with much more accurate representation of the data than previous evaluations.
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Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: A research and development (R and D) project on a nuclear data processing and
utilization system was started in 2002 for a five-year plan for innovative nuclear energy systems such as
innovative reactors and accelerator-driven systems. The nuclear data processing and utilization system is
being developed to use on a PC-Linux server through the Internet, so that it has a graphic user interface
(GUI) in order to easily utilize the system for various nuclear design studies in the innovative reactor
development. The nuclear data processing and utilization system, which is able to handle JENDL-3.3,
ENDF/B-VI, and JEFF-3 to generate point-wise and group-wise cross sections in several formats, has the
capability to perform criticality and shielding benchmarks. A prototype system was developed in order to
examine the operability of the user interface and discuss detailed specifications of the system. The system
is expected to be a verification tool of nuclear data for development of innovative nuclear reactors, because
cross-section generation with nuclear data and the various benchmarks for criticality and shielding problems
can be easily performed.
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Conference Session:

Abstract/Keyterms: Results from previous space reactor and radioisotope power source risk assessments
were combined to provide a scoping assessment of the possible risks from the launch of a reactor power
system for use on the surface of the moon or Mars. It is assumed that future reactor power system launches
would be subject to the same rigorous safety analysis and launch approval process as past nuclear payload
launches. Using the same methodology that has gained approval of past launches, it was determined that
the mission risk would be 0.029 person-rem worldwide which translates to 1.510{sup -5} latent health
effects. It is seen that the only significant sources of radiological risks from a non-operating reactor are
possible inadvertent criticality accidents and the consequences of such events have been shown to be
extremely low. Passive means such as spectral shift poisons or high reactor core length/diameter ratios have
been shown to be able to reduce or eliminate the possibility of the more credible criticality accidents, such
as flooding or sand burial. This paper advances the premise that, for design purposes, future space reactor
surface-power designs should primarily address the credible accidents and not the hypothetical accidents.
For launch accidents and other safety assessments, a probabilistic risk assessment approach will have to be
used to assess the safety impact of all types of accidents, including the hypothetical accidents. With this
approach, the design of the system will not be burdened with design features that are based on hypothetical
criticality accidents having negligible risk. Moreover, there is little chance of convincingly demonstrating
that these design features can substantially reduce or eliminated the risk associated with hypothetical
criticality accidents.
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Abstract/Keyterms: FUJI-12 reactor is one of MSR systems that proposed by Japan. The original FUJI-
12 design considers Th/233U or Th/Pu as main fuel. In accordance with the currently suggestion to stay
away from the separation of Pu and minor actinides (MA), in this study we evaluated the utilization of Pu
and MA in FUJI-12. The reactor grade Pu was employed in the present study as a small effort of supporting
THORIMS-NES scenario. The result shows that the reactor can achieve its criticality with the Pu and MA
composition in the fuel of 5.96% or more.
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Title: Preliminary Study on Direct Recycling of Spent PWR Fuel in PWR System
Date: 11/17/2011

Report: AIP Conference Proceedings; Journal Volume: 1448; Journal Issue: 1

Conference/Journal: ICANSE 2011: 3. international conference on advances in nuclear science and
engineering, Bali (Indonesia), 14-17 Nov 2011

Conference Session:

Abstract/Keyterms: Preliminary study on direct recycling of PWR spent fuel to support SUPEL (Straight
Utilization of sPEnt LWR fuel in LWR system) scenario has been conducted. Several spent PWR fuel
compositions in loaded PWR fuel has been evaluated to obtain the criticality of reactor. The reactor can
achieve it criticality for U-235 enrichment in the loaded fresh fuel is at least 4.0 a% with the minimum
fraction of the spent fuel in the core is 15.0 %. The neutron spectra become harder with the escalating of
U-235 enrichment in the loaded fresh fuel as well as the amount of the spent fuel in the core.
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Title: The Concept of The Double-Purpose Electro-Nuclear Facility
Date: 9/15/1995

Report: AIP Conference Proceedings; Journal Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: The parameters have been determined on a conceptual level of the electro-nuclear
facility intended for electric power generation and MA transmutation.
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Title: Nuclear Design Analysis of Square-Lattice Honeycomb Space Nuclear Rocket Engine
Date: 2/4/1999

Report: AIP Conference Proceedings; Journal Volume: 458

Conference/Journal: AIP Conference Proceedings; Volume: 458; 1999 space technology and
applications international forum, Albuguerque, NM (United States), 31 Jan - 4 Feb 1999

Conference Session:

Abstract/Keyterms: The square-lattice honeycomb reactor is designed based on a cylindrical core that is
determined to have critical diameter and length of 0.50 m and 0.50 c, respectively. A 0.10-cm thick radial
graphite reflector, in addition to a 0.20-m thick axial graphite reflector are used to reduce neutron leakage
from the reactor. The core is fueled with solid solution of 93% enriched (U, Zr, Nb)C, which is one of
several ternary uranium carbides that are considered for this concept. The fuel is to be fabricated as 2 mm
grooved (U, Zr, Nb)C wafers. The fuel wafers are used to form square-lattice honeycomb fuel assemblies,
0.10 m in length with 30% cross-sectional flow area. Five fuel assemblies are stacked up axially to form
the reactor core. Based on the 30% void fraction, the width of the square flow channel is about 1.3 mm.
The hydrogen propellant is passed through these flow channels and removes the heat from the reactor core.
To perform nuclear design analysis, a series of neutron transport and diffusion codes are used. The
preliminary results are obtained using a simple four-group cross-section model. To optimize the nuclear
design, the fuel densities are varied for each assembly. Tantalum, hafnium and tungsten are considered and
used as a replacement for niobium in fuel material to provide water submersion sub-criticality for the
reactor. Axial and radial neutron flux and power density distributions are calculated for the core. Results of
the neutronic analysis indicate that the core has a relatively fast spectrum. From the results of the thermal
hydraulic analyses, eight axial temperature zones are chosen for the calculation of group average cross-
sections. An iterative process is conducted to couple the neutronic calculations with the thermal hydraulics
calculations. Results of the nuclear design analysis indicate that a compact core can be designed based on
ternary uranium carbide square-lattice honeycomb fuel. This design provides a relatively high thrust to
weight ratio.
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Title: Test Facilities and Experience on Space Nuclear System Developments at the Kurchatov Institute
Date: 2/4/2004
Report: AIP Conference Proceedings; Journal Volume: 699

Conference/Journal: STAIF 2004: 21. symposium on space nuclear power and propulsion: Human
space exploration, space colonization, new frontiers and future concepts, Albuquerque, NM (United
States), 8-11 Feb 2004

Conference Session:

Abstract/Keyterms: The complexity of space fission systems and rigidity of requirement on minimization
of weight and dimension characteristics along with the wish to decrease expenditures on their development
demand implementation of experimental works which results shall be used in designing, safety
substantiation, and licensing procedures. Experimental facilities are intended to solve the following tasks:
obtainment of benchmark data for computer code validations, substantiation of design solutions when
computational efforts are too expensive, quality control in a production process, and ‘iron' substantiation of
criticality safety design solutions for licensing and public relations. The NARCISS and ISKRA critical
facilities and unique ORM facility on shielding investigations at the operating OR nuclear research reactor
were created in the Kurchatov Institute to solve the mentioned tasks. The range of activities performed at
these facilities within the implementation of the previous Russian nuclear power system programs is briefly
described in the paper. This experience shall be analyzed in terms of methodological approach to
development of future space nuclear systems (this analysis beyond this paper). Because of the availability
of these facilities for experiments, the brief description of their critical assemblies and characteristics is
given in this paper.
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Title: Benchmark Test for JENDL-3.3 Library by Analyses of a Series of Experiments at the Fast Critical
Assembly (FCA) of JAERI

Date: 10/1/2004
Report: AIP Conference Proceedings; Journal VVolume: 769, 476-479

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: To validate the JENDL-3.3 library, eight different FCA cores were selected and were
used for the benchmark test on criticality (keff value). In the test, the Monte Carlo calculation code was
used. The results were compared with those of the JENDL-3.2 library. The spectrum dependence of the
C/E values with the JENDL-3.3 library was found in the softer neutron spectrum cores. This spectrum
dependence was caused by the revised capture cross section of U-235 in the JENDL-3.3 library.
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Title: ICSBEP Benchmarks for Nuclear Data Applications

Date: 10/1/2004

Report: AIP Conference Proceedings; Journal Volume: 769; Journal Issue: 1

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: The International Criticality Safety Benchmark Evaluation Project (ICSBEP) was
initiated in 1992 by the United States Department of Energy. The ICSBEP became an official activity of
the Organization for Economic Cooperation and Development (OECD) -- Nuclear Energy Agency (NEA)
in 1995. Representatives from the United States, United Kingdom, France, Japan, the Russian Federation,
Hungary, Republic of Korea, Slovenia, Serbia and Montenegro (formerly Yugoslavia), Kazakhstan, Spain,
Israel, Brazil, Poland, and the Czech Republic are now participating. South Africa, India, China, and
Germany are considering participation. The purpose of the ICSBEP is to identify, evaluate, verify, and
formally document a comprehensive and internationally peer-reviewed set of criticality safety benchmark
data. The work of the ICSBEP is published as an OECD handbook entitled “International Handbook of
Evaluated Criticality Safety Benchmark Experiments.” The 2004 Edition of the Handbook contains
benchmark specifications for 3331 critical or subcritical configurations that are intended for use in
validation efforts and for testing basic nuclear data. New to the 2004 Edition of the Handbook is a draft
criticality alarm / shielding type benchmark that should be finalized in 2005 along with two other similar
benchmarks. The Handbook is being used extensively for nuclear data testing and is expected to be a
valuable resource for code and data validation and improvement efforts for decades to come. Specific
benchmarks that are useful for testing structural materials such as iron, chromium, nickel, and manganese;
beryllium; lead; thorium; and 238U are highlighted.
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Title: CW Measurement of the Upward-Going Temperature Wave in the Helium-4 Self-Organized Critical
State

Date: 8/17/2005
Report: AIP Conference Proceedings; Journal Volume: 850; Journal Issue: 1

Conference/Journal: International conference on low temperature physics, Orlando, FL (United States),
10-17 Aug 2005

Conference Session:

Abstract/Keyterms: We describe the first continuous-wave (CW) measurements of the upward-going
temperature wave in the self-organized-critical (SOC) state which forms in 4He under conditions of
downward heat flow near T{lambda} under gravity. The CW technique permits measurements with
extremely low (&lIt; 1 nK) excitation amplitudes, allows continuous measurement of the wave velocity as
the SOC state grows, and has yielded the first quantitative measurements of the attenuation. The CW
measurements appear to support predictions for the velocity but disagree with predictions for the
attenuation. This new technique may help us understand the underlying mechanism of the SOC state.
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Title: Methods for Determining Operation Lifetime of Space Reactors

Date: 2/15/2007

Report: AIP Conference Proceedings; Journal Volume: 880; Journal Issue: 1

Conference/Journal: Symposium on new frontiers and future concepts, Albugquerque, NM (United
States), 11-15 Feb 2007

Conference Session:

Abstract/Keyterms: Space fission reactors can provide reliable, high power levels for periods of more than
10 years to support human outposts and for space travel to the farthest planets in the solar system. The
operation lifetimes of these reactors depend on many factors chief among which are the hot-clean excess
reactivity and the fuel burnup rate (or operation power) and the accumulation and decay of fission products.
Other important parameters are the fuel average temperature and fissile inventory and the Doppler reactivity
effect. Determining the operation lifetime for space reactors is a critical input to mission planning, requiring
the use of sophisticated fuel burnup and criticality computational tools and benchmarking the results against
actual data, if readily available. This paper performs parametric and comparative studies using widely used
codes and a simplified approach for determining the operation lifetimes of two space reactors: the Sectored,
Compact Reactor (SCoRe) that is liquid metal cooled, and the Submersion-Subcritical, Safe Space (S and
4) reactor that is cooled by a He-Xe binary gas mixture. The codes investigated against experimental data
froma LWR are: (a) Monteburns 2.0, coupling MCNP5 1.30 to Origen2.2, (b) MCNPX 2.6b's internal burn
package incorporating CINDER90, and (c) TRITON a code in the SCALES5 package using NEWT and
Origen-S. From the results Monteburns and MCNPX performed the best, and are selected to compare their
predictions of the lifetimes of the two space reactors with those of a simplified method. This method couples
MCNP5 to a burnup analysis model in Simulink registered considering only the 10 most probable low Z
and 10 most probable high Z elements of the fission yield peaks plus 149Sm. Results show that the predicted
operational lifetimes using the simplified method are within -6.6 to 12.8% of those calculated using the
widely used Monteburns 2.0 and MCNPX 2.6bc1 codes.
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Title: Evaluation of Launch Accident Safety Options for Low-Power Surface Reactors
Date: 1/20/2006

Report: AIP Conference Proceedings; Vol. 813

Conference/Journal: AIP Conference on thermophysics applications in microgravity
Conference Session:

Abstract/Keyterms: Safety options for surface reactors of less than 800 kW (thermal power) are analyzed.
The concepts under consideration are heat pipe cooled reactors fueled with either uranium nitride or
uranium dioxide. This study investigates the impact of launch accident criteria on the system mass, while
ensuring the mechanical integrity and reliability of the system through launch accident scenarios. The four
criticality scenarios analyzed for shutdown determination are dry sand surround with reflectors stripped,
water submersion on concrete, water submersion with all control drums in, and the nominal shutdown
reactor condition. Additionally, the following two operational criteria are analyzed: reactor is warm and
swelled, and reactor is warm and swelled with one drum in (where swelled includes both thermal
mechanical expansion and irradiation induced swelling of the fuel)
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Title: In Comparative Analysis for Fuel Burnup of Fuel Assembly Designs for the 300 kW Small Medical
Reactor

Date: 9/11/2008
Report: AIP Conference Proceedings; Volume: 1109; Issue: 1

Conference/Journal: Ulaanbaatar conference on nuclear physics and applications, Ulaanbaatar
(Mongolia), 8-11 Sep 2008

Conference Session:

Abstract/Keyterms: A 300 kW small medical reactor was designed to be used for boron neutron capture
therapy (BNCT) at KAIST in 1996. In this paper, analysis for the core life cycle of the original design of
the BNCT facility and modifications of the fuel assembly configuration and enrichment to get a proper life
cycle were performed and a criticality, neutron flux distribution and fuel burnup calculations were carried
out.
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Title: Fuel Breeding and Core Behavior Analyses on Core Fuel Management of Water Cooled Thorium
Reactors

Date: 10/13/2010
Report: AIP Conference Proceedings; Volume: 1325

Conference/Journal: Asian physics international symposium, Bandung, West Java (Indonesia), 12-13
Oct 2010

Conference Session:

Abstract/Keyterms: Thorium fuel cycle with recycled U-233 has been widely recognized having some
contributions to improve the water-cooled breeder reactor program which has been shown by a feasible
area of breeding and negative void reactivity which confirms that fissile of 233U contributes to better fuel
breeding and effective for obtaining negative void reactivity coefficient as the main fissile material. The
present study has the objective to estimate the effect of whole core configuration as well as burnup effects
to the reactor core profile by adopting two-dimensional model of fuel core management. About more than
40 months of cycle period has been employed for one cycle fuel irradiation of three batches fuel system for
large water cooled thorium reactors. All position of fuel arrangement contributes to the total core conversion
ratio which gives conversion ratio less than unity of at the BOC and it contributes to higher than unity (1.01)
at the EOC after some irradiation process. Inner part and central part give the important part of breeding
contribution with increasing burnup process, while criticality is reduced with increasing the irradiation time.
Feasibility of breeding capability of water-cooled thorium reactors for whole core fuel arrangement has
confirmed from the obtained conversion ratio which shows higher than unity. Whole core analysis on
evaluating reactivity change which is caused by the change of voided condition has been employed for
conservative assumption that 100% coolant and moderator are voided. It obtained always a negative void
reactivity coefficient during reactor operation which shows relatively more negative void coefficient at
BOC (fresh fuel composition), and it becomes less negative void coefficient with increasing the operation
time. Negative value of void reactivity coefficient shows the reactor has good safety properties in relation
to the reactivity profile which is the main parameter in term of criticality safety analysis. Therefore, this
evaluation has confirmed that breeding condition and negative coefficient can be obtained simultaneously
for water-cooled thorium reactor obtains based on the whole core fuel arrangement.
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Title: Waste Transmutation with Minimal Fuel Cycle Long-Term Risk
Date: 9/15/1995

Report: AIP Conference Proceedings; Volume: 346

Conference/Journal: International conference on accelerator-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-29 Jul 1994

Conference Session:

Abstract/Keyterms: Nuclear Facilities; Accelerator Driven Transmutation; Criticality; Fuel Cycle;
Hazards; Radioactive Waste Disposal; Radioactive Waste Processing
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Title: An Analysis of the Nuclear Data Libraries' Impact on the Criticality Computations Performed using
Monte Carlo Codes

Date: 10/1/2004
Report: AIP Conference Proceedings; Volume: 769; Issue: 1

Conference/Journal: International conference on nuclear data for science and technology, Santa Fe, NM
(United States), 26 Sep - 1 Oct 2004

Conference Session:

Abstract/Keyterms: The major aim of this work is a sensitivity analysis related to the influence of the
different nuclear data libraries on the k-infinity values and on the void coefficient estimations performed
for various CANDU Fuel projects, and on the simulations related to the replacement of the original stainless
steel adjuster rods by cobalt assemblies in the CANDU reactor core. The computations are performed using
the Monte Carlo transport codes MCNP5 and MONTEBURNS 1.0 for the actual, detailed geometry and
material composition of the fuel bundles and reactivity devices. Some comparisons with deterministic and
probabilistic codes involving the WIMS library are also presented.

C-634



Author: Dixon, David D. / Hiatt, Matthew T. / Poston, David I. / Kapernick, Richard J.
Title: Design of a 25-kWe Surface Reactor System Based on SNAP Reactor Technologies
Date: 1/20/2006

Report: AIP Conference Proceedings; Volume: 813

Conference/Journal: AIP Conference Proceedings

Conference Session:

Abstract/Keyterms: A Hastelloy-X clad, sodium-potassium (NaK-78) cooled, moderated spectrum reactor
using uranium zirconium hydride (UZrH) fuel based on the SNAP program reactors is a promising design
for use in surface power systems. This paper presents a 98 kWth reactor for a power system the uses multiple
Stirling engines to produce 25 kWe-net for 5 years. The design utilizes a pin type geometry containing
UZrHx fuel clad with Hastelloy-X and NaK-78 flowing around the pins as coolant. A compelling feature
of this design is its use of 49.9% enriched U, allowing it to be classified as a category I11-D attractiveness
and reducing facility costs relative to highly-enriched space reactor concepts. Presented below are both the
design and an analysis of this reactor's criticality under various safety and operations scenarios.

C-635



Author: Hatton, Steven A. / EI-Genk, Mohamed S.

Title: How Small Can Fast-Spectrum Space Reactors Get?

Date: 2/16/2006

Report: AIP Conference Proceedings; Volume: 813; Issue: 1
Conference/Journal: Symposium on space nuclear power and propulsion
Conference Session:

Abstract/Keyterms: Fast neutron spectrum space reactors are an appropriate choice for high thermal
powers, but for low powers, they may not satisfy the excess reactivity requirement while remaining sub-
critical when immersed in wet sand and flooded with seawater following a launch abort accident. This paper
identifies the smallest size fast spectrum, Sectored, Compact Reactor loaded with Single UN fuel pins
(SCoRe-S7), which satisfy the requirements of cold clean excess reactivity &gt; $4.00 and remains at least
$1.00 subcritical at shutdown and in submersion conditions. Results indicate that increasing the diameter
of the SCoRe-S core reduces its active height and the UN fuel enrichment, but increases the Spectrum-Shift
Absorber (SSA) of 157GdN additive to the fuel. All SCoRe-S cores also have a 0.1 mm thick 157Gd203
SSA coating on the outer surface of the reactor vessel to reduce the effect of the wet sand reflector, while
the SSA fuel additive reduces the effect on the criticality of the flooded reactor caused by thermal neutron
fission. The active core height decreases from 42.4 cm for the smallest SCoRe-S7 to as much as to 37.4 cm
for the largest core of SCoRe-S11. For a 1.8 MWth reactor thermal power the UN fuel specific power
decreases from 17.0 in the SCoRe-S7 to 11.5 Wth/kg in the -S11. The corresponding reactor total mass,
including the BeO reflector, increases from 440 kg to 512 kg.
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Date: 2/24/1962

Report: Al-P-1155

Conference/Journal:

Conference Session:

Abstract/Keyterms: A dry criticality test was carried out to determine the minimum critical mass of the
HNPF Core without sodium. A subcritical calibration of the central control rod was performed and the
relative reactivity worths of the inner ring of six control rods were determined. The extrapolated critical
loading for the various plots after each incremental fuel loading with all rods out is shown. A tabulation is
presented of multiplication data taken throughout the dry critical test. In order to find the relative integral
reactivity worth of the central control rod in the dry critical loading, subcritical multiplication data were
obtained. The test completion criteria as stated in the test procedure were met.
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Date: 2/25/1962

Report: Al-P-1163

Conference/Journal:

Conference Session:

Abstract/Keyterms: A test to obtain data for use in determining the reactivity worth of Na in the Hallam
reactor core is described. The test is designed to obtain information on the dry temperature coefficient of
reactivity and to train operators. An evaluation of results is included.
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Report: AI-PC-710

Conference/Journal:

Conference Session:

Abstract/Keyterms: Reactor Technology; Power and Power-Breeder Reactors; Configuration; Control
Elements; Criticality; Fuel Elements; Fuels; HNPF; Liquid Metal Coolant; Neutron Sources; Operation;
Power Plants; Reactivity; Reactor Core; Reactor Fueling; Reactors; Rods; Shutdown; Sodium; Testing
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Abstract/Keyterms: n.a.
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Abstract/Keyterms: High Temperature Engineering Test Reactor (HTTR) / High Temperature Reactor
AVR
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Conference/Journal: Arab Journal of Nuclear Sciences and Applications (Egypt)
Conference Session:

Abstract/Keyterms: Secondary Neutrons per Collision / Effective Multiplication Factor /Iterative Method
/ Raleigh's Quotient / Theoretical Analysis
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Title: Neutron Fields in Three-Section Concrete Labyrinth from Cf-252 Source

Date: 9/30/2005

Report: ALARM-CF-AIR-LAB-001

Conference/Journal: International Handbook of Evaluated Criticality Safety Benchmark Experiments
Conference Session:

Abstract/Keyterms: Experimental investigation of the neutron flux in a large three-section concrete
labyrinth was done in the summer of 1982 in an open area at the Institute of High Energy Physics at
Protvino, near Serpoukhov (Moscow Region), Russia. The source of neutrons for these experiments was
spontaneous decay of 252Cf. The source was installed at the center of the doorway aperture of the labyrinth.
The experiments were performed with “unfiltered” radiation from the bare source and with “filtered”
radiation from the source surrounded by a 30.5-cm-diameter polyethylene sphere with a 4-cm-diameter
spherical central cavity. Neutron flux was measured by the Bonner sphere method at different points inside
each section of the labyrinth. The influence of different coverings of the labyrinth wall on the neutron flux
in remote sections of the labyrinth was investigated. The aim of the experiments was to obtain benchmark
data for validation of the computer codes used for estimation of doses from the neutrons that penetrate the
shielding, via numerous leaks, of the acceleration-storage ring of the Large Serpoukhov Proton Accelerator.
Six cases with unfiltered radiation and five cases with filtered radiation are evaluated. Measurements of all
11 cases are acceptable benchmark data. Measurements for the filtered (polyethylene-shielded) sources are
more appropriately identified as ALARM-CF-CH2-LAB-001. However complete documentation of those
experiments is published in here.
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Report: ALARM-CF-AIR-SHIELD-001

Conference/Journal: International Handbook of Evaluated Criticality Safety Benchmark Experiments
Conference Session:

Abstract/Keyterms: In 1985 at the Institute of Physics and Power Engineering (IPPE) in Obninsk, Russia
several experiments were executed to study the spectra of neutrons and gamma-ray photons flowing away
from iron spheres of different diameters with a 252Cf radionuclide source placed at the center of these
spheres. Measurements of the spectra were made outside the spheres. For the measurements of spectra, the
following spectrometers were used:  scintillation spectrometer of neutrons and gamma rays with a crystal
of stilbene; ¢ spectrometer of neutrons based on the hydrogen-recoil proportional counter; « multisphere
spectrometer of neutrons, as a set of polyethylene spheres (so called Bonner spheres) with a semi-conductor
detector of thermal neutrons at the center of these spheres. The methodology of spectra measurement is
described in References 1 - 5. Measurements of spectra of neutrons by the method of time of flight were
separately done at another experimental installation and are different from what is described in References
1 - 5. The purpose of the experiments was the research of neutron-physics characteristics of iron, which is
the basis of the majority of construction materials and shielding of nuclear reactors. Besides this, the
obtained experimental information could possibly be used to update and increase the accuracy of iron
nuclear cross sections. Neutron and photon data are submitted only for the bare 252Cf source (source in
air) and for the source at the center of the 40-cm diameter iron sphere. Based on analysis of the data and
uncertainties of the measurements, the data are found to be acceptable for use as benchmark data. Complete
documentation of both configurations is given in ALARM-CF-FE-SHIELD-001.
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Title: Neutron and Photon Leakage Spectra from CF-252 Source at Center of 40-cm Diameter Iron Sphere
Date: 9/30/2006
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Conference Session:

Abstract/Keyterms: In the 1980’s at the Institute of Physics and Power Engineering (IPPE) in Obninsk,
Russia, several experiments were executed to study the spectra of neutrons and gamma-ray photons flowing
away from iron spheres of different diameters with a 252Cf radionuclide source placed at the center of these
spheres. Measurements of the spectra were made outside the spheres. For the measurements of spectra, the
following spectrometers were used: - scintillation spectrometer of neutrons and gamma rays with a crystal
of stilbene; - spectrometer of neutrons based on the hydrogen-recoil proportional counter; - multisphere
spectrometer of neutrons, as a set of polyethylene spheres (so called Bonner spheres) with a semi-conductor
detector of thermal neutrons at the center of these spheres. The methodology of spectra measurement is
described in References 1 - 5. Measurements of spectra of neutrons by the method of time of flight were
separately done at another experimental installation and are different from what is described in References
1 - 5. The purpose of the experiments was the research of neutron-physics characteristics of iron, which is
the basis of the majority of construction materials and shielding of nuclear reactors. Besides this, the
obtained experimental information could possibly be used to update and increase the accuracy of iron
nuclear cross sections. Measurements of neutron and gamma spectra were also performed with lead spheres.
Results of these measurements are given and evaluated in evaluation ALARM-CF-PB-SHIELD-001. The
neutron and photon data submitted here are for the bare 252Cf source and for the source at the center of 20,
30, 40, 50, 60, and 70-cm diameter iron spheres. Based on analysis of the data and uncertainties of the
measurements, the data are found to be acceptable for use as benchmark data.
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Conference Session:

Abstract/Keyterms: In the 1980’s at the Institute of Physics and Power Engineering (IPPE) in Obninsk,
Russia, several experiments were executed to study the spectra of neutrons and gamma-ray photons flowing
away from lead spheres of different diameters with a 252Cf radionuclide source placed at the center of these
spheres. Measurements of the spectra were made outside the spheres. Two spectrometers were used for the
measurements of spectra: - scintillation spectrometer of neutrons and gamma rays with a crystal of stilbene;
- spectrometer of neutrons based on the hydrogen-recoil proportional counter. The purpose of the
experiments was the research of neutron-physics characteristics of lead, which is used as construction
material of nuclear reactors and in shielding of neutron and gamma radiation. Besides this, the obtained
experimental information could possibly be used to update and increase the accuracy of lead nuclear cross
sections. Measurements of neutron and gamma spectra were also performed with the bare source and with
iron spheres. Results of these measurements are given and evaluated in the evaluation ALARM-CF-FE-
SHIELD-001. The neutron and photon data submitted here are for the 252Cf source at the center of 20, 40
and 60-cm diameter lead spheres. Based on analysis of the data and uncertainties of the measurements, the
data are found to be acceptable for use as benchmark data.
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Title: Criticality Calculation with Various Codes and Nuclear Data Systems for Bare Critical Assemblies
with Plutonium Solutions

Date: 1/1/2000

Report: Algorithms and Codes for Neutronic Calculations of Nuclear Reactors, Transactions,
«Neutronics - 99», Obninsk, IPPE, 114

Conference/Journal: Algorithms and Codes for Neutronic Calculations of Nuclear Reactors,
Transactions, «Neutronics - 99», Obninsk, IPPE, 114

Conference Session:

Abstract/Keyterms: n.a.
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Author: Weart, S.

Title: Secrecy, Simultaneous Discovery, and the Theory of Nuclear Reactors
Date: 11/1/1977

Report: Am. J. Phys., 45, 11, 1049-1060

Conference/Journal: American Journal of Physics (U.S.)

Conference Session:

Abstract/Keyterms: The history of nuclear reactors gives us a singular opportunity to study what happens
when the world's leading physicists, faced with the same problem, find solutions in complete isolation from
one another. This paper takes as an example an elementary part of reactor theory, the four-factor formula.
It was discovered independently at least six times (in France, Germany, the Soviet Union, and the United
States). But the groups, separated by wartime secrecy, used the formula in very different ways. Usually it
was simply ignored. In only two cases was the formula integrated with experimental work different way,
by Fermi's team in Chicago. Thus even though simultaneous discovery occurred, we need not conclude that
the physics developed inevitably in a unique pattern.
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Author: Snell, A. H.

Title: Graveyard Shift, Hanford, 28 September 1944: Henry W. Newson
Date: 4/1/1982

Report: Am. J. Phys., 50, 4, 343-348

Conference/Journal: American Journal of Physics

Conference Session:

Abstract/Keyterms: An account is given of the surprise effects of /sup 135/Xe fission product poisoning
in the initial operation of the first Hanford plutonium production reactor.
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Author: DuBard, James L. / Gambhir, Alok

Title: Dust off the Neutron Howitzer to Teach Nuclear Physics
Date: 3/1/1994

Report: Am. J. Phys,, 62, 3, 255-257

Conference/Journal: American Journal of Physics
Conference Session:

Abstract/Keyterms:
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Author: Turner, S. E.
Title: Nuclear Criticality Safety Considerations in the Design of High Density Spent Fuel Storage Racks
Date: 6/1/1983

Report: Am. Soc. Mech. Eng., (Pap.), 83-NE-6, American Society of Mechanical Engineers pressure
vessel and piping conference, 19 Jun 1983, Portland, OR, USA

Conference/Journal: Am. Soc. Mech. Eng., (Pap.) / Vol/Issue: 83-NE-6/ American Society of
Mechanical Engineers pressure vessel and piping conference/ 19 Jun 1983/ Portland, OR, USA

Conference Session:

Abstract/Keyterms: The importance to nuclear criticality safety of various design parameters for poisoned
high density spent fuel storage racks is presented and discussed. The most significant design parameters are
identified and quantitatively related to criticality requirements over the range of normal interest for storage
of both BWR and PWR type fuel assemblies. Criticality considerations of compacted fuel storage are also
considered, and the significance of the revision to Reg. Guide 1.13 and of the proposed ANS 8.17 standard
on Nuclear Criticality Safety is discussed.
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Author: Carpenter, D. G./ Alme, M. L.
Title: Reactivity Approximation

Date: 11/1/1965

Report: Amer. J. Phys.; Vol: 33
Conference/Journal: Amer. J. Phys.
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality Studies; Equations; Homogeneous Reactors;
Reactivity; Reactors; Uranium 235; Water Moderator
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Author: Kerr, G. W.

Title: Regulatory Control for Neutron Radiography

Date: 1/1/1976

Report: American Society for Testing and Materials, Special Technical Publication, 586, 93-105
Conference/Journal: American Society for Testing and Materials, Special Technical Publication
Conference Session:

Abstract/Keyterms: The regulatory framework which exists for the control of sources of radiation which
are used in the field of neutron radiography is discussed. Those sources (reactors, subcritical assemblies,
special nuclear material, byproduct material, and neutron generators) which are subject to AEC control are
discussed. In addition, those sources of radiation (accelerators, high energy x-ray machines, and naturally
occurring radioactive materials) which are regulated by Agreement States are discussed. The regulatory
activities of the Non-Agreement States as they relate to non-agreement sources of radiation are increasing
and are also discussed.

C-653



Author: Miley, G. h/Yang, Y./ Wu, L./ Momota, H.

Title: Reactor Dynamics Experiments with a Sub-Critical Assembly
Date: 10/1/2004

Report: Americas Nuclear Energy Symposium (ANES 2004)

Conference/Journal: Americas Nuclear Energy Symposium (ANES 2004), Miami, FL (US),
10/03/2004--10/06/2004;

Conference Session:

Abstract/Keyterms: A resurgence in use of nuclear power is now underway worldwide. However due to
the shutdown of many university research reactors, student laboratories must rely more heavily on use of
sub-critical assemblies. Here a driven sub-critical is described that uses a cylindrical Inertial Electrostatic
Confinement (IEC) device to provide a fusion neutron source. The small IEC neutron source would be
inserted in a fuel element position, with its power input controlled externally at a control panel. This feature
opens the way to use of the critical assembly for a number of transient experiments such as sub-critical
pulsing and neutron wave propagation. That in turn adds important new insights and excitement for the
student teaching laboratory.
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Author: Schulz-Forberg, B.

Title: Transport of Radioactive Substances

Date: 1/1/1972

Report: Amts-Mitteilungsbl. Bundesanst. Materialpruef., v. 2, no. 3, pp. 99- 101
Conference/Journal: Amts-Mitteilungsbl. Bundesanst. Materialpruef.
Conference Session:

Abstract/Keyterms: The IAEO recommendations of 1961 together with the First Radiation Protection
Ordinance of 1960 are the development basis of regulations for the requirements for containers of
radioactive materials. The different container types according to the degree of their criticality risks are
described. The requirements to be assumed for type B packages requiring a license are discussed.
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Author: Diez Moreno, J. E. / Martin Nuno, C. / Alcober, V. / Fajardo, M. / Montes, J.

Title: Determination of the $Alpha$$Sub 0% = $Beta$/1* Parameter for Pulsation of the JEN-2 Reactor
Date: 12/1/1967

Report: An. Real Soc. Espan. Fis. Quim., Ser. A, 63: 365-372

Conference/Journal: An. Real Soc. Espan. Fis. Quim. (Madrid), Ser. A, (Nov.- Dec. 1967)
Conference Session:

Abstract/Keyterms: Analysis; Configuration; Criticality; Equations; Jen-2; Mathematics; Measurement;
Neutrons; Reactivity; Research Reactors
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Author: Glnther-Leopold, 1. / Wernli, B. / Kopaijtic, Z. / Glnther, D.
Title: Measurement of Isotope Ratios on Transient Signals by MC-ICP-MS
Date: 1/1/2003

Report: Anal. Bioanal. Chem

Conference/Journal: Anal. Bioanal. Chem

Conference Session:

Abstract/Keyterms: n.a.
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Author: Del Rio, C. S. / Mayquez, E. R. / Cuevas, J. / Montes, J.
Title: Subcritical Reactor of Natural Uranium and Light Water

Date: 5/1/1960

Report: Anales real soc. espan. fis. y quim. (Madrid), Ser. A: Vol: 56
Conference/Journal: Anales real soc. espan. fis. y quim. (Madrid)
Conference Session:

Abstract/Keyterms: Reactor Technology; Criticality; Exponential Piles; Natural Uranium; Reactor Core;
Research Reactors; Rods; Spain; Training; Water Moderator
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Author: Benhamou, A. / Beraud, J. P.

Title: Moisture Uptake by Plutonium Oxide Powder
Date: 10/1/1980

Report: Analusis, 8, 8, 376-380
Conference/Journal: Analusis (France)
Conference Session:

Abstract/Keyterms: In the scope of installation safety and criticality studies, an assessment was made of
moisture uptake by plutonium oxide powder used for oxide fuels. The effects of exposure time, atmospheric
relative humidity (9-98%), calcination temperature (400-1100 deg C) and specific area of the PuO2 powder
were evaluated. Based on these parameters, the moisture uptake of the PuO2 powder varies from 0,1 to
2,5%; moreover, the variation appears to be a linear function to the specific surface area.
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Author: Malfondet, A.

Title: Plutonium Analysis and Standards
Date: 10/1/1980

Report: Analusis, 8, 8, 395-398
Conference/Journal: Analusis (France)
Conference Session:

Abstract/Keyterms: Actually commercial utilization of nuclear energy increases and the determination of
fissile materials in regard with, accountancy, criticality and safety requires more reliable methods, which
are in most cases relative methods. Consequently calibration have to be established for each of them; so to
reach this purpose the use of reference materials is more and more important. In the case of plutonium three
parts can be distinguished in regard with the usefulness of standards determination of plutonium as
component in a solid or liquid sample; -the characterization of plutonium and plutonium compounds; -the
non destructive methods. We shall emphasize the usefulness of reference materials for the main specific
methods, and indicate the actual capabilities and the different tasks which must be undertaken.
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Author: Maeck, W. J. / Marsh, S. F./ Rein, J. E.

Title: Solvent Extraction Method for Zirconium-97. Use for Evaluating Critical Nuclear Incidents
Date: 3/1/1963

Report: Analytical Chemistry (U.S.) Formerly Ind. Eng. Chem., Anal. Ed.; Vol: 35
Conference/Journal: Analytical Chemistry (U.S.) Formerly Ind. Eng. Chem., Anal. Ed.
Conference Session:

Abstract/Keyterms: On the basis of experience with three incidents in which large levels of fission
products were present prior to the incidents, three fission product nuclides, Mo/sup 99/, Ce/sup 143/, and
Zr/sup 97/ are recommended as monitors. A method is described for Zr/sup 97/ based on TTA extraction
of zirconium activity followed by milking and counting of the Nb/sup 97/ daughter activity. Relative
standard deviation is 1.1%.
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Author: Ryan, J. L. /et al.

Title: Preparation of Acid Standards for and Determination of Free Acid in Concentrated Plutonium-
Uranium Solutions

Date: 1/1/1985

Report: ANCHA, 57:1423-1427
Conference/Journal: Analytical Chemistry
Conference Session:

Abstract/Keyterms: MIX-SOL-THERM-001, MIX-SOL-THERM-002; Standard nitric acid solutions
containing up to 400 g/L plutonium and/or uranium were prepared and these provide a way of rigorously
testing methods for the determination of free acid in concentrated plutonium solutions. These standard
solutions were prepared from uranyl nitrate hexahydrate and crystalline plutonium(IV) nitrate which was
in turn obtained by vacuum evaporation of nitric acid solutions of Pu(IV). Three methods of free acid
determination in plutonium solutions were tested, and the widely accepted iodate precipitation methods was
shown to give markedly erroneous results at high plutonium concentrations. An improved oxalate
complexing procedure was developed which gives accurate results (bias less than the standard deviation of
0.02 M) up to at least 400 g/L plutonium.
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Author: Knight, D. W. / Kaufman, N. C. / Henscheid, J. W.

Title: Summary of ETR Critical Facility Safety Analysis Information
Date: 1/1/1971

Report: ANCR-1002

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Safety & Siting; ETRC; Reactor
Safety; Safety Analysis Report
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Author: Knight, D. W. / Kaufman, N. C. / Henscheid, J. W.

Title: A Summary of ETR Critical Facility Safety Analysis Information
Date: 7/1/1971

Report: ANCR-1002

Conference/Journal:

Conference Session:

Abstract/Keyterms: Research & Test Reactors & Critical Assemblies- Safety & Siting; ETRC; Reactor
Safety; Safety Analysis Report Critical Assemblies / Safety Analysis of ETRC, Re-evaluation of Initial,
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Author: Brugger, R. M.

Title: The Potential of a Laser-Induced Fusion Device as a Thermal Neutron Source
Date: 11/1/1971

Report: ANCR-1034

Conference/Journal:

Conference Session:

Abstract/Keyterms: Evaluates the practically of a pulsed-fusion source of neutrons for time of flight
measurements. Errata sheet included.
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Author: Smith, J. R. / Young, R. C.

Title: 235U Resolved Resonance Parameters for ENDF/B, Version Il
Date: 12/1/1971

Report: ANCR-1044

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics (Nuclear)-Nuclear Properties & Reactions, A >= 220-Energy Levels &
Transitions; Capture; Cross Sections; Energy Levels; Fission; Neutrons; Resonance; Uranium 235
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Author: Nisle, R. G. / Harker, Y. D.
Title: Self-Shielding in Stacked Foils
Date: 11/1/1972

Report: ANCR-1066
Conference/Journal:

Conference Session:

Abstract/Keyterms: Provides theoretical and experimental measurements of self-shielding in stacked gold
foils. Application is to measure neutron energy spectra, particularly for epithermal reactors.
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Author: Bingham, D. R. / Napper, P. R.

Title: Computer Predicted Outer Shim Positions for Criticality in the Advanced Test Reactor
Date: 8/1/1973

Report: ANCR-1107

Conference/Journal:

Conference Session:

Abstract/Keyterms: The computer program was developed to predict accurately outer shim positions for
criticality in the ATR using a previously irradiated core. This program which uses a 480-point calculative
technique performs somewhat better than the previous program which used a five-point calculative
technique. In addition to providing better shim predictions for criticality, this program supplies the user
with the greater assortment of useful information. With this program it is now possible to obtain predictions
involving mixed fuel loadings (partially expended fuel elements from several cycles). Considerable effort
was devoted to simplify the input to this program in order to reduce the amount of data preparation for
input.
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Author: Rowlands, John

Title: Calculations to Compare Different Ways of Modelling the Plate Geometry Cells of the ZEBRA Fast
Critical Assembly, MZA

Date: 1/1/2009

Report: ANEND,

Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: The core region cells of the ZEBRA fast critical assembly MZA comprise 14 plates
in a square steel tube, with 12 cells being stacked axially to form the core section of the assembly. The cells
can be modelled in different levels of detail, ranging from a three-dimensional representation in which the
core (The word core is used to describe both the region of a plate containing the main material, such as
plutonium, UO2 or sodium, and the region of the assembly containing fissile material cells.) and canning
regions of the plates and the void gaps between the edges of the plates and the steel tube, and between tubes,
are represented. Simplified models include a three-dimensional representation in which the void regions
are combined with the tube material. A further simplified three-dimensional model, called the MURAL
model, represents the core regions of the plates but homogenises the canning, tube material and void
regions. Two types of one-dimensional slab geometry model are found in the literature, one in which the
materials are homogenised within each of the three axial slab regions of a canned plate (plate core and
upper and lower canning regions) and a further simplified version in which the plate is modelled as a single
region, the compositions being averaged over the whole thickness of the plate, comprising the plate core
material, the canning and the tube material. MONK Monte Carlo calculations have been made for each of
these models, and for the fully homogenised cells, and the k-effective values, core sodium void reactivities
and reaction rate ratios are compared.

C-669



Author: Mihalczo, J. T. / Pare, V. K.

Title: Theory of Correlation Measurement in Time and Frequency Domains with 252Cf
Date: 1/1/1975

Report: ANEND, 02, 097-105

Conference/Journal: Ann. Nucl. Energy; Proceedings of the European-American Committee on Reactor
Physics Specialist Meeting on Reactor Noise: from Critical Assemblies to Power Reactors

Conference Session:

Abstract/Keyterms: The theory of cross-correlation measurements between the pulses from an ionization
counter containing a 252Cf neutron source, which furnished the initiators of fission chains in a neutron-
multiplying assembly, and the pulses from a detector observing the particles from the fission chains is
reviewed. The expression for the detector response in this type of measurement is first presented in the time
domain. Then the cross-power spectral densities in the frequency domain measurements are developed. The
theory of the usual two- detector noise measurement is reformulated to incorporate a modified Diven factor
that includes the effects of neutrons from external sources such as spontaneous fission of the californium
and the reactor fuel. Finally, the equivalence between both the time and frequency domain expressions is
demonstrated. A new method of reactivity determination is proposed which avoids some of the difficulties
of the present methods, such as dependence on detection efficiency and inherent source strength, and the
requirement for a calibration near delayed criticality.
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Author: Mihalczo, J. T.

Title: Time Domain Measurements for Fast Metal Assemblies With 252Cf
Date: 6/1/1975

Report: ANEND, 02, 161-175

Conference/Journal: Ann. Nucl. Energy; Proceedings of the European-American Committee on Reactor
Physics Specialist Meeting on Reactor Noise: from Critical Assemblies to Power Reactors

Conference Session:

Abstract/Keyterms: Time correlation measurements between the pulses from an ionization counter
containing a 252Cf neutron source, which provided the initiators of fission chains in a neutron multiplying
assembly and from sensors that detected particles from the fission chains are reviewed for fast uranium or
plutonium metal assemblies. Comparisons are made between the correlated count rate from a 252Cf
measurement and that from both one and two-detector Rossi-alpha measurements. The assemblies studied
were (1) unmoderated and polyethylene-moderated uranium (93 wt percent 235U) cylinders with masses
from 12 to 160 kg; prompt neutron decay constants from 3 to 103 to 10$sup 8% sec$sup-1$ and (2)
unmoderated plutonium spheres and parts of spheres with plutonium masses from 2.2 to 16 kg with 240Pu
contents of 4.5 to 20.1 at. percent. Measurements with a delayed critical uranium metal sphere determined
the effective delayed neutron fraction and served as the basis for verification of the theory of the 252Cf
measurement method in the time domain within a few per cent.
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Author: Mihalczo, J. T. / Pare, V. K. / Mathis, M. V.

Title: Spectral Density Measurements with a Mock-Up of the Fast Flux Test Facility Reactor
Date: 6/1/1975

Report: ANEND, 02, 177-191

Conference/Journal: Ann. Nucl. Energy; Proceedings of the European-American Committee on Reactor
Physics Specialist Meeting on Reactor Noise: from Critical Assemblies to Power Reactors

Conference Session:

Abstract/Keyterms: Reactors-Research, Test, Experimental, Zero-Power & Training Reactors, &
Subcritical Assemblies; Nuclear Reactor Technology-Research, Test & Experimental Reactors; FFTF
Reactor- Reactivity; Californium 252; Functional Models; Radiation Detectors; Reactor Noise; Spectral
Density
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Author: Lewis, R. A./ Bennett, E. F. / Carpenter, S. G. / Cohn, C. E. / Price, C. C.

Title: Survey of Recent Applications of Reactor Noise Techniques at Argonne National Laboratory
Date: 6/1/1975

Report: ANEND, 02, 301-314

Conference/Journal: Annals of Nuclear Energy; Proceedings of the European-American Committee on
Reactor Physics Specialist Meeting on Reactor Noise: from Critical Assemblies to Power Reactors

Conference Session:

Abstract/Keyterms: Recent applications of reactor noise techniques to the improvement of subcritical
reactivity and beta(eff) measurements in fast critical assemblies and to fast power reactor surveillance by
neutron/acoustic noise cross correlation are reviewed. Estimates of the random errors in the Inverse Kinetics
Rod Drop (IKRD) technique reactivity measurements resulting from noise effects have been developed by
simulation studies and theoretical analysis. Space-dependent kinetics calculations have been applied to the
IKRD technique to study systematic errors that are functions of detector location as well as changes in
kinetics parameters and effective source strength in the course of a rod drop. Noise measurements have
been used as cross checks on IKRD results. The break frequency derived from cross power spectral density
or polarity correlation has been found not to be a good reactivity indicator. Mid-frequency polarity
coherence function methods have produced good reactivity estimates, although these methods depend on
near-critical reference measurements and are perturbed by differences in detector efficiency between the
reference and measured systems. Correction methods to account for detector efficiency and beta(eff)
changes have been developed.
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Author: Hecker, R. / Ahmad, S. K. / Kirch, N.

Title: Pulsed Measurements with a Low Absorption-Reflector Critical Assembly
Date: 1/1/1976

Report: ANEND, 03, 391-397

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Pulsed measurements on a beryllium reflected critical assembly (ITR = Incore-
Thermionic-Reactor) are described. It has been shown that in such systems Sjostrand's method leads to
better estimate of subcritical reactivities than Gozani's method. Use of filtered detectors has been
recommended to suppress the kinetic distortion effects purpose. The reactivity measurements have been
compared with theoretical and inverse Kinetic technique results.

C-674



Author: Matthes, W.

Title: Cross-Section Adjustment in the Analysis of Benchmark Experiments
Date: 1/1/1979

Report: ANEND, 06, 103-106

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: An iteration procedure is given for the solution of the exact non-linear least-squares
equation for cross-section adjustment. The solution is made feasible by properly weighting all detectors
used in the Benchmark experiment and combining them to one “‘global’ detector. The adjoint fluxes and
sensitivity coefficients must be calculated only for this one global detector so that in each iteration cycle
the code ANISN and SWANLAKE have to be run only once. Simultaneously an expression was found for
the error-covariance matrix of the adjusted cross-section set.
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Author: Zhezherun, I. F.

Title: Pulsed Neutron Study of 235U + BeO Nearly Homogeneous Systems. Age-Diffusion Model
Date: 1/1/1979

Report: ANEND, 06, 527-535

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Results of the study of 235U + Be0 nearly homogeneous subcritical bare assemblies,
which consist of thin layers of moderator and fuel, are presented. by means of the analysis of the dependence
of measured decay constants on the reactivity and geometrical assembly parameters, fairly comprehensive
data on these multiplication systems are obtained, including all macro-and the majority of micro-
parameters.

C-676



Author: Williams, M. L. / Gilai, D.

Title: Incorporation of Clad Effects into Sauer's Method for Computing Dancoff Factors
Date: 1/1/1982

Report: ANEND, 09, 137-140

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: A simple method is presented to modify Sauer's approximation for the lattice Dancoff
factor to account for clad interactions. It is shown that for some tight-pitch lattices the difference in Dancoff
factors with and without clad present may cause up to 0.5% difference in k(eff). The present technique has
the advantages of: (a) being easy to implement into existing codes; (b) having negligible impact on
execution time; and (c) showing good agreement with sophisticated methods.
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Author: Job, P. K. / Srinivasan, M.

Title: Evaluation of Reactivity Bonus Due to (n,2n) Multiplication in Be/BeO-Reflected 233U Uranyl
Nitrate Solution Systems

Date: 1/1/1982

Report: ANEND, 09, 209-213
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: The reactivity contribution due to (n,2n) reactions in Be and BeO reflector of reflected
233U uranyl nitrate solution systems in spherical geometry is evaluated in the light of the latest 9Be cross-
section data. The results show that the (n,2n) reactions in a given thickness of reflector are directly
proportional to the core leakage and thus a function of core radius. In the core radius range of 4-15 cm the
reactivity bonus due to (n,2n) reactions in a 30-cm thick Be reflector varies from 6.2 to 3.0%, which
corresponds to a critical mass saving of approximately equal to 18-9%. The corresponding reactivity
contributions for BeO reflected systems are approximately equal to 25% lower.
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Author: Vondy, D. R.

Title: On Solving the Critical-Core Neutronics Problem
Date: 1/1/1983

Report: ANEND, 10, 001-017

Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: The nuclear reactor-core neutronics problem for the critical state is discussed.
Methods are described that have evolved for routine application in the assessment of core performance. of
prime interest are the conditions associated with the critical state, and supporting methods development is
challenged to solve these problems. Special procedures have been found to be necessary to generate reliable
information at a reasonable computation cost. Techniques that have proven useful are discussed, as well as
the difficulties that have been experienced in applying multidimensional diffusion theory. The nuclear
reactor-core neutronics problem for the critical state is discussed. Methods are described that have evolved
for routine application in the assessment of core performance. of prime interest are the conditions associated
with the critical state, and supporting methods development is challenged to solve these problems. Special
procedures have been found to be necessary to generate reliable information at a reasonablecomputation
cost. Techniques that have proven useful are discussed, as well as the difficulties that have been experienced
in applying multidimensional diffusion theory.
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Author: Hirschberg, S.

Title: Neutron Slowing-Down Time in Finite Water Systems
Date: 1/1/1983

Report: ANEND, 10, 405-420

Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: The influence of the size of a moderator system on the neutron slowing-down time
has been investigated. The experimental part of the study was performed on six cubes of water with side
lengths from 8 to 30 cm. Neutrons generated in pulses of about 1 ns width were slowed down from 14 MeV
to the indium resonance at 1.46 eV and were detected through the capture y-radiation. The most probable
slowing-down times were found to be 778 + 23 and 898 + 25 ns for the smallest and for the largest of the
cubes, respectively. The corresponding mean slowing-down times were 1205 + 42 and 1311 + 42 ns. Ina
separate measurement series (on the 12.5 cm cube) the space dependence of the slowing-down time at
positions close to the source was studied. The observed behavior was similar to that reported in previous
works concerned with infinite moderators. The experimental results for the six cubes were compared to the
slowing-down times obtained from various theoretical approaches and from Monte Carlo calculations (in
both cases space independent). All the methods show a decrease of the slowing-down time with decreasing
size of the moderator. This effect was least pronounced in the experimental results. The agreement between
the Monte Carlo results and those obtained using the diffusion approximation or the age-diffusion theory is
surprisingly good, especially for large systems. The P1 approximation, on the other hand, leads to an
overestimation of the effect of the finite size on the slowing-down time.
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Author: Rief, H.

Title: Generalized Monte Carlo Perturbation Algorithms for Correlated Sampling and a Second-Order
Taylor Series Approach

Date: 1/1/1984

Report: ANEND, 11, 455-476
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: Monte Carlo perturbation algorithms

Cc-681



Author: Temkin, A. Ya.

Title: A Simple Mathematical Model of the Core Criticality Control by Burnable Poisons
Date: 1/1/1984

Report: ANEND, 11, 531-533

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Simple Mathematical Model / Burnable Poisons / Peripheral Region
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Author: Levine, S. H./ Kim, S. S.

Title: Development of an Asymmetric Multiple-Position Neutron Source (AMPNS) Method to Monitor the
Criticality of a Degraded Reactor Core

Date: 1/1/1985

Report: ANEND, 12, 0517-0533
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: An analytical/experimental method has been developed to monitor the subcritical
reactivity and unfold the k(inf) distribution of a degraded reactor core. The method uses several fixed
neutron detectors and a 252Cf neutron source placed sequentially in multiple positions in the core.
Therefore, it is called the asymmetric multiple-position neutron source (AMPNS) method. The AMPNS
method employs the nucleonic codes to analyze in two dimensions the neutron multiplication of a 252Cf
neutron source. An optimization program, GPM, was utilized to unfold the koo distribution of the degraded
core, in which the desired performance measure minimizes the error between the calculated and the
measured count rates of the degraded reactor core. The analytical/experimental approach is validated by
performing experiments using the Penn. State Breazeale TRIGA reactor (PSBR). A significant result of this
study has been to provide a means to plan the source and detector placements and assign core cells to the
damaged TMI-2 core as well as to monitor the criticality during the recovery period.
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Author: Krishnani, P. D.

Title: Analysis of PHWR Lattice Experiments with Organic Coolant by the Computer Code
Date: 1/1/1985

Report: ANEND, 12, 319-323

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: An efficient computer code, based on the combination of a small-scale collision
probability and a large-scale interface current method, was developed for the analysis of pressurized heavy-
water reactor (PHWR) lattice cells. A large number of experiments with different fuel clusters and D20
and air coolants were analysed using this code. The results were found to be very encouraging. However,
when was used for analysing experiments with organic coolants, the results were found not to be in good
agreement with the experiments. This paper discusses the reasons for this and proposes a remedy. Finally,
it gives the results of the analysis of these experiments with the modified computer code.
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Author: Brissenden, R. J. / Garlick, A. R.

Title: Biases in the Estimation of k(eff) and Its Error by Monte Carlo Methods
Date: 1/1/1986

Report: ANEND, 13, 063-083

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Biases occur in the estimation of Keff and its variance by conventional Monte Carlo
programs simulating neutron transport theory. In this paper the simple method embodied in the U.K. code
is analysed and formulae for the biases are worked out. The Keff bias is found to be order M-1 whilst that
of the variance is of order (NM)-1, where M. is the number of neutrons in a stage and N is the number of
stages. The Keff bias is shown to be the same as that derived by Gelbard and Prael (1974) and Zolotukhin
and Maiorov (1983). A physical explanation of it is given and used to construct a weighting method for its
elimination. Unfortunately simple weighting cannot correct the variance bias, therefore a new algorithm for
the Monte Carlo simulation is devised which effectively gets rid of both biases and, as a bonus, reduces the
true variance of the sampling for Keff. The result is a method which can cope with systems beyond the
range of conventional powering, and which has better fail-safe characteristics for criticality applications.
Numerical experiments are presented in support of all the analytical results and the interpretation.
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Title: Cf-Source-Driven Neutron-Noise Measurements of Subcriticality for a 4.95 wt% 235U-Enriched
Uranyl Fluoride Solution Cylinder

Date: 1/1/1986

Report: ANEND, 13, 351-362
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: A method for determining the reactivity of subcritical systems of fissile material,
using neutron noise power spectral density measurements in conjunction with a 252Cf source, has been
tested in experiments with an aqueous solution containing uranium fluoride (4.95 wt% 235U). The keff-
values obtained from the ratio of spectral densities G12G13/G11G23 agreed with those from break-
frequency noise analysis and with bias-corrected transport theory calculations within the statistical
uncertainty of the measurements. Corrections for the effects of spatial modes and source-detector locations
appear to be well-understood, since measurements for a variety of source-detector positions resulted in
essentially the same keff-values. Modal correction factors were such that ignoring them would result in
higher values of keff than actually occur. The measurements have demonstrated the applicability of the
252Cf-source-driven neutron-noise analysis method to the measurement of the subcritical neutron
multiplication factor for a fuel solution system.

C-686



Author: Krishnani, P. D.
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Report: ANEND, 16, 0151-0155
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Conference Session:

Abstract/Keyterms: The WIMS library has been extensively used here in both light-water as well as
heavy-water reactors. A large number of experiments with enriched U and mixed-oxide fuel in light-water
moderated reactors have been analyzed using this library. This library has also been used for analyzing a
large number of experiments in heavy-water moderated reactors with natural U fuel (of different designs)
and different coolants. The results were generally found to be very encouraging in all these cases. Recently,
this library was used to analyze the lattice experiments done in Canada in a heavy-water moderated reactor
with ThO2---UO2 fuel and different coolants. It has been observed that there is a systematic error in the
prediction of Keff which is underpredicted on the average by 1.6%, whereas for U fuel, it was predicted
within 0.5% of unity. Similarly, the error in the calculated values of fast fission ratio has been observed to
be very large. This calls for a thorough check of basic evaluated nuclear cross sections of 232Th from which
the WIMS library has been generated. An analysis of various results is presented in this paper.

C-687



Author: Yamada, S. / Morita, M. / Sumita, K.
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Date: 1/1/1989

Report: ANEND, 16, 0551-0562

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Applicability of the adaptive filter for an on-line criticality surveillance system has
been discussed through numerical simulations and analysis of real data from a subcritical reactor, based on
the fact that the break frequency in the higher frequency region of the PSD of the neutron signal fluctuation
has a one-to-one correspondence to subcriticality within the framework of a point reactor kinetics. The
recursive extended least squares (RELS) algorithm, a modified RELS algorithm, and the recursive
maximum likelihood (RML) algorithm have been examined and it was found that: 1. 1. The model
parameters estimated by the adaptive filters do not converge to the theoretical values, however, the PSD of
the model agrees well with that of the theoretical one in a higher frequency region. 2. 2. The modified RELS
method is best for ARMA model identification of the neutron signal fluctuation from the viewpoint of
parameter convergence when the sampling frequency, an anti-aliasing filter and a high-pass filter are
appropriately selected. 3. 3. The order of ARMA model is best at (2,2) for subcriticality resolution. 4. 4.
The break frequency of the first-order high-pass filter should be set within the range 1/10-1/100 of the break
frequency of the PSD of the neutron signal in a higher frequency region. These results indicate that: this
approach cannot provide the absolute value of subcriticality without criticality measurement in contrast to
Mihalczo's method, however, it can be applicable to an inexpensive on-line monitoring system of reactivity
change with a relatively small amount of numerical calculations.
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Title: Validation of a Few-Group 3-D Core Calculation Scheme for FBRS by Analysis of Critical
Experiments
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Report: ANEND, 17, 0403-0414
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: A scheme of calculation has been developed for fast breeder reactor (FBR) 3-D core
analysis in few neutron energy groups. The basic steps in the scheme are the following. Material cross
sections in 25 neutron energy groups are based on the Cadarache Version-II cross section library. Two-
dimensional (R-Z) diffusion calculations are performed with coarse spatial meshes to get neutron spectra
throughout the core. Different material cross sections are condensed using respective region neutron
spectra. with these condensed cross sections, 3-D diffusion theory calculations are performed either in X-
Y-Z or triangle Z geometry depending on the assembly geometry. For validating this computational scheme,
two sets of critical experiments were chosen viz, SNEAK-9A (a 235U fueled homogeneous core) and
ZPPR-7 (a 239Pu fueled heterogeneous core). Eigenvalues, control rod worths, fuel worths and fission rate
distributions were the parameters chosen for comparison between calculations and measurement. Our
calculated eigenvalues for both SNEAK-9A and ZPPR-7 lie in a narrow band between 0.985 and 0.990.
Our calculations of control rod worths in SNEAK-9A (C/E 0.95-1.04) are better than those of the KFK
analyses. Fission rate distributions are also predicted very well for the SNEAK-9A2 assembly (C/E = 0.97-
1.04). For the heterogeneous ZPPR-7B, control rod worths are overpredicted (C/E 1.06-1.15) after
corrections. On the whole, the newly-developed calculational scheme is found to give good predictions.
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Report: ANEND, 18, 049-051
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Abstract/Keyterms: Considerable amounts of actinide isotopes are being generated by a large number of
power reactors operating throughout the world. Many of these actinide isotopes are capable of supporting
fission chain reactions. However, for want of sufficient quantities, criticality parameters for individual
"minor" actinide nuclides would be difficult to measure in the near future. An alternate approach is to
intercompare K-values obtained using different evaluated cross section files. with this in view K data as a
function of (H/X) using a cross section set evaluated from the ENDL-82 library is presented for 16 actinide
nuclides.
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Abstract/Keyterms: Multiregion Reactor Core Model / Neutron Diffusion Theory
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Title: A Study on Criticality of Coupled Fast-Thermal Core HERBE at RB Reactor
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Abstract/Keyterms: The coupled fast-thermal core HERBE at the RB zero power heavy water reactor in
Vina was designed with the aim to improve experimental possibilities in fast neutron fields. The
requirements for minimum modifications in the RB construction and application of available fuel restricted
design flexibility of the coupled system. Thus the following core is considered optimal in the sense of the
foregoing constraints: the central fast core of natural uranium is surrounded by neutron filter zone (cadmium
and natural uranium) and converter zone (enriched uranium fuel, without moderator). The coupling region
is heavy water. Thermal core is formed of RB heavy water 80% enriched uranium lattice with 12 cm pitch.
The criticality of the system is obtained by adjusting moderator level. The critical heavy water levels were
measured for normal reactor operation and some simulated accidental conditions. These data were analyzed
by computer code package for the design of thermal and coupled fast-thermal reactors recently developed
in IBK Nuclear Engineering Laboratory. Good agreement between computations and experimental data
was achieved.
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Abstract/Keyterms: Subcritical Reactivity / Power Spectral Densities / 252Cf Source Driven Noise
Analysis Technique
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Abstract/Keyterms: 252Cf Ratio Method
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Report: ANEND, 19, 473-476

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: It is shown that in dilute fissile solution systems the neutron leakage probability is
primarily dependent on the hydrogen concentration. A simple hand calculation method is proposed based
on the Trombay criticality formula (TCF) to quickly estimate the radius of a subcritical dilute solution
sphere with the required k(eff).
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Title: A Comparative Study of Effective Delayed Neutron Fraction
Date: 6/1/1995

Report: ANEND, 22, 389-394

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Influence of various sets of evaluated six-group delayed neutron parameters on
kinetic parameters beta(eff) and beta(eff)A is analyzed. The comparative study of the kinetic parameters is
made for the coupled fast-thermal system HERBE at the Vinca Institute. Methods of calculation and
measurement techniques used in this analysis are described. The results of calculations are compared with
measurements.
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Abstract/Keyterms: Deformation of Fuel Solution Sloshing
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Title: On the Choice of Delayed Neutron Parameters for the Analysis of Kinetics Experiments in 235U
Systems

Date: 10/1/1996

Report: ANEND, 23, 1261-1265
Conference/Journal: Annals of Nuclear Energy
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Abstract/Keyterms: The six-group, delayed-neutron parameters which have been incorporated into the
ENDF/B-VI and JEF-2.2 evaluations represent a significant departure from the, until recently, almost
universally adopted Keepin experimental data. This note quantifies the influence of the new data on the
analyses of kinetics experiments in a reflected 235U system and uses the results to make some preliminary
recommendations as to the best choice of data to be used in such analyses. In particular, it is shown that the
choice of parameters in the JEF-2.2 library appears to be inconsistent and leads to the prediction of non-
physical behaviour in models employing this data.
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Title: MCNP-DSP: A Neutron and Gamma Ray Monte Carlo Calculation of Source-Driven Noise-
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Abstract/Keyterms: The 252Cf-source-driven noise analysis measurement method was developed to
determine the subcriticality and other properties of configurations of fissile material. The method provides
measured parameters that can also be used for nuclear weapons identification, nuclear materials control and
accountability, quality assurance, process monitoring, and verification of calculation models and cross
section data used for criticality safety analyses. MCNP-DSP was developed to calculate the measured
frequency analysis parameters, time analysis quantities such as autocorrelation and cross-correlation
functions, and the time distribution of counts after 252Cf fission for both neutrons and/or gamma rays using
continuous energy cross sections. MCNP-DSP can be used to validate calculational methods and cross
section data sets with measured data from subcritical experiments. In most cases the frequency analysis
parameters are more sensitive to cross section changes by as much as 1 or 2 orders of magnitude and thus
may be more useful than comparisons of neutron multiplication factors for calculational validation. The use
of MCNP-DSP model in place of point kinetics model to interpret subcritical experiments extends the
usefulness of this measurement method to systems with much lower neutron multiplication factors. MCNP-
DSP can also be used to determine the calculational bias in the neutron multiplication factor (a quantity
which is essential to the criticality safety specialist) from in-plant subcritical experiments. This paper
describes how MCNP-DSP calculates the measured parameters from the 252Cf-source-driven time and
frequency analysis measurement.
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Abstract/Keyterms: Measurements of the prompt neutron decay constant at delayed criticality with water-
reflected, unirradiated low- and high-enrichment fuel loadings and a beryllium-reflected low-enrichment
fuel loading were performed for the Oak Ridge Research Reactor. The prompt neutron decay constants
were obtained from nonlinear least-squares filling of the frequency-dependent cross-power spectral
densities measured between two detectors placed adjacent to the core. The fitting function was derived from
the point neutron kinetics equations, ignoring delayed neutrons. The measurements with this water-
moderated pool-type reactor determined that the prompt neutron decay constant (for the water-reflected
cores) is about 15% higher for the low-enrichment fuel loading (194.9 = 0.9 s-1) than for the high-
enrichment fuel loading (169.1 + 1.1 s-1). Measurements also showed that the prompt neutron decay
constant is about 28% less for the Be-reflected low-enrichment fuel loading than for the water-reflected
low-enrichment fuel loading.
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Abstract/Keyterms: Several calculations were performed to validate MCNP-DSP, which is a Monte Carlo
code that calculates all the time and frequency analysis parameters associated with the 252Cf-source-driven
time and frequency analysis method. The frequency analysis parameters are obtained in two ways: directly
by Fourier transforming the detector responses and indirectly by taking the Fourier transform of the
autocorrelation and cross-correlation functions. The direct and indirect Fourier processing methods were
shown to produce the same frequency spectra and convergence, thus verifying the way to obtain the
frequency analysis parameters from the time sequences of detector pulses MCNP-DSP was verified by
calculations of configurations of sources and detectors with accurately known theoretical answers. The
calculated value of the ratio of spectral densities, R(), was shown to be independent of detection efficiency
and in some cases source intensity as theoretically predicted. The neutron and gamma ray time distributions
after 252Cf fission from MCNP-DSP for simple configurations of source and detectors in air and with a
small sample of beryllium between the source and detector were compared with measurements. In addition,
calculations were performed for measurements using the 252Cf-source-driven noise analysis technique.
MCNP-DSP adequately calculated the measured low-frequency values of R() from the detector responses
due to neutrons and gamma rays for the unmoderated, unreflected uranium metal cylinders using the
ENDF/B-1V cross-sections. These calculations also showed that the frequency dependence of the spectra
obtained from the netron detector and from the gamma-ray detector responses, in this case, is the same. The
ability to calculate the measured low-frequency value of R() for two tightly coupled uranium metal
cylinders separated by a borated plaster disk, using detectors sensitive only to gamma rays, further
demonstrated that the code could accurately calculate the detector response due to gamma rays. The results
of the calculations were shown to be strongly dependent on the cross-section data sets used in the analysis.
The calculated frequency analysis parameters changed significantly when using different cross-section data
sets, although the neutron multiplication factor k changed slightly. This demonstrated the known increased
sensitivity in calculating the noise-measured parameters rather than calculating k when validating
computational methods and cross-section data. This more general neutron and gamma-ray treatment
provides the most comprehensive calculation of the measured parameters from a 252Cf-source-driven time
and frequency analysis measurement and is useful for planning experiments, analyzing the results of
measurements, and verifying Monte Carlo neutron and gamma-ray transport methods. MCNP-DSP can be
used in the planning and analysis of measurements by the source-driven time and frequency analysis method
for nuclear weapons and/or component identification, subcriticality measurements, nuclear material control
and accountability, process monitoring and control, and quality assurance of fissile components, such as
reactor fuel elements. In addition, it can be used to obtain the calculational bias in the calculation of the
neutron multiplication factor from subcritical experiments, a quantity that is essential to the criticality safety
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specialist for criticality safety assessments. This general Monte Carlo model eliminates the need for the
limited point kinetics models for interpreting subcriticality measurements by this method.
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Abstract/Keyterms: The ENDF/B-V1.2, JEF-2.2 and JENDL-3.2 evaluated nuclear data were validated
and intercompared for applications in light water reactor analyses. A set of twelve BWR-simulated critical
experiments at temperatures representative of cold as well as operating conditions was analyzed by using
the MCNP-4A code with continuous energy data. Calculated eigenvalue and fission density distribution
results from the MCNP simulations coupled with each of three different nuclear data files showed good
agreements with the measurements in the all considered cores.
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Abstract/Keyterms: Reactivity initiated accident (RIA) is one of the reactor accidents that limit the in-
reactor performance of fuel especially at high burnup. In addition, according to recent experiments, RIA at
high burnup can lead to fuel failure. In this paper, a comparative analysis was carried out for UO2 and
Mixed Oxide (MOX) fuel behavior under RIA as a function of burnup (0, 30, 60 MWd/kgM) and RIA type
(realistic and severe) with use of the FRASM code. Comparison of the present analysis with experimental
results gives the following three conclusions. First, under realistic RIA which can take place under reactor
operating conditions, both UO2 and MOX fuels are intact. Second, under severe RIA which leads to local
melting of fuel, there is a possibility that both UO2 and MOX fuel would fail. Third, UO2 fuel behavior
under RIA is more favorable than MOX fuel at beginning of life, while MOX fuel is more favorable at the
burnups of 30 and 60 MWd/kgM. Fuel failure criterion applied to RIA, however, should be elaborated
based on experimental data.

C-704



Author: Michelle Pitts / Rahnema, F. / Williamson, T. G. / Trumble, Fitz

Title: Descriptions of High and Low Enriched U235 Critical Experiments in 174-1 Spheres
Date: 8/1/1997
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Abstract/Keyterms: A wide variety of criticality experiments, using different geometries and solutions,
was performed at Oak Ridge National Laboratory in the 1950s. Two sets performed in 174-1 spheres are
analyzed to provide benchmark descriptions for validation of computational tools used by nuclear criticality
specialists. One set was performed in an unreflected sphere and contained a highly enriched uranyl nitrate
solution (93.18% U235). Three of the four measurements from this set were poisoned with boron. The
second set consists of one unreflected and two water-reflected measurements and used low-enriched uranyl
fluoride solutions (4.9% U235). One of these experiments was critical with the sphere 83% full. An
uncertainty in the experimental keff was found by sensitivity studies on reported measurement
uncertainties, inconsistencies, and omissions in experimental parameters. Benchmark configurations were
found for all experiments. To be functional for all computer codes, one-dimensional configurations were
used when possible. The sensitivity study of the experiments was performed using ONEDANT with 27-
Group ENDF/B-1V cross sections and MCNP with continuous energy ENDF/B-V cross section data. Keff
values for the benchmark configurations were found using MCNP with ENDF/B-V and ENDF/B-VI cross
section data, ONEDANT and KENO-Va with Hansen-Roach and 27-group ENDF/B-IV cross sections. ©
1997 Elsevier Science Ltd.
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Abstract/Keyterms: Release 3 of the ENDF/B-VI nuclear data library is validated for use in light water
criticality analysis. Eigenvalue and fuel rod fission density results are compared to those corresponding to
version V and release 2 of version VI. Twelve critical experiments with varying parameters such as
temperature, burnable absorber content and the amount of control poison are simulated with the continuous
energy Monte Carlo code MCNP as the basis for comparison. It is found that the ENDF/B-V library yields
more accurate results than ENDF/B-V1, releases 2 and 3 for criticality analysis in light water reactors.
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Abstract/Keyterms: Subcriticality Monitor / Feynman-{Alpha} Method
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Abstract/Keyterms: Light Water Reactor (LWR) Recycling Operations / Criticality Search / Fuel
Importance / Mixed Oxide (MOX) Fuel / Boiling Water Reactor (BWR) Cores
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Abstract/Keyterms: Pulsed-Neutron-Source Technique/ Subcriticality / Graphite Moderated Systems /
PROTEUS Facility / Switzerland
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Abstract/Keyterms: The conventional variance-to-mean method (Feynman-a method) seriously suffers
the divergency of the variance under such a transient condition as a reactor power drift. Strictly speaking,
then, the use of the Feynman-a. is restricted to a steady state. To apply the method to more practical uses, it
is desirable to overcome this kind of difficulty. For this purpose, we propose a usage of higher-order
difference filter technique to reduce the effect of the reactor power drift, and derive several new formulae
taking account of the filtering. The capability of the formulae proposed was demonstrated through
experiments in the Kyoto University Critical Assembly. The experimental results indicate that the
divergency of the variance can be effectively suppressed by the filtering technique, and that the higher-
order filter becomes necessary with increasing variation rate in power.
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Abstract/Keyterms: The conventional noise analysis expressions for functions like the auto- and cross-
correlation function, the variance to mean ratio, and the Rossi-a formula, diverge when the reactor is
critical. This problem arises because one pole of the zero-power reactor transfer function is zero. However,
in a finite measurement time, a zero frequency cannot be measured and the divergence will not be found
experimentally. New expressions for the expectation values of the experimental quantities of various pulse
counting techniques are derived which also take into account the dead time of the detector. These
expressions do not suffer from divergence at critical. A Feynman-a experiment is simulated in two,
neutronically different systems. The use of the conventional equations for the analysis of the experiments
is seen to lead to a bias in the inferred reactivity value.
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Abstract/Keyterms: This paper applies the grey Dancoff factor calculated by Monte Carlo method to the
criticality calculation for cluster fuel bundles. Dancoff factors for five symmetrically different pin positions
of CANDU37 and CANFLEX fuel bundles in full three-dimensional geometry are calculated by Monte
Carlo method. The concept of equivalent Dancoff factor is introduced to use the grey Dancoff factor in the
resonance calculation based on equivalence theorem. The equivalent Dancoff factor which is based on the
realistic model produces an exact fuel collision probability and can be used in the resonance calculation
just as the black Dancoff factor. The infinite multiplication factors based on the black Dancoff factors
calculated by collision probability or Monte Carlo method are overestimated by about 2 mk for normal
condition and 4 mk for void condition of CANDU37 and CANFLEX fuel bundles in comparison with those
based on the equivalent Dancoff factors.
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Abstract/Keyterms: In the mid-1970s and early 1980s, almost 100 critical and approach-to-critical
experiments using water-moderated plutonium metal arrays were performed at the Rocky Flats Critical
Mass Laboratory. The experiments were performed in two programs: 2x2x2 arrays conducted in the 1970s
and 3x3x3 arrays conducted in the 1980s. Both sets of experiments used the same double-canned plutonium
parts and were water moderated. The major differences between the two programs were the support
structure and tank and the administrative limits on criticality. This paper summarizes the critical data and
results of both sets of experiments. These experiments are then analyzed in a companion paper.
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Abstract/Keyterms: As part of the International Criticality Benchmark Evaluation Project, 26 experiments
are analyzed for use as benchmark experiments for validation of computer codes and cross sections. The
experiments consisted of water-moderated plutonium metal arrays of size 2x2xN, where N = 2-5 or 3x3x3.
of the 26 experiments, 22 were chosen to develop benchmark models which are described in detail,
including geometry and material data. A sensitivity study was performed to determine the uncertainty on
the keff value due to measurement uncertainties or limits of accuracies. For all benchmark models, keff
values were found using MCNP with continuous-energy ENDF/B-V cross sections, MCNP with continuous
energy ENDF/B-VI cross sections, and KENO-V.a with 27-group ENDF/B-IV cross sections. For one case,
the codes overestimated keff by more than 1%. The experiments were grouped for three parameters:
plutonium mass, horizontal spacing, and vertical spacing. For each parameter, a bias value was found. In
all cases, MCNP with ENDF/B-V1 cross sections had the smallest difference in the average keff. This same
result was found when all experiments were grouped together. However, if the one experiment that was
significantly overestimated was excluded, the smallest difference in the average keff was found for KENO-
V.a with ENDF/B-IV cross sections.
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Abstract/Keyterms: As the first stage of the critical experiment plan for developing the Korea Advanced
LIquid MEtal Reactor (KALIMER) core design, the basic neutronics characteristics of the BFS-73-1 critical
assembly representing a uranium metal fueled benchmark core were investigated. The prediction capability
of the core nuclear analysis code system, being developed as a standard analysis system in the KALIMER
core design and analysis, has been evaluated against the BFS-73-1 experiment by comparing the calculated
results to the measurements. The comparison shows that the effective multiplication factor was
overpredicted by 0.3% in the C/E value. The 235U and 238U fission reaction rate distributions were
underpredicted within a 2% discrepancy in the core region but appeared to be in poor agreement in the
blanket region. The calculated values of spectral indices at the core center and the effective delayed neutron
fraction, eff, agreed with the measured ones within 2% and 1% discrepancies, respectively. The first order
perturbation method predicted the sample reactivity worths for 235U, 238U, 239Pu and 10B within 7% but
much larger discrepancies existed for the other materials. The calculated Doppler effect showed about an
8% overprediction.
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Abstract/Keyterms: The method of characteristics (MOC) solves the transport equation along straight
lines, called characteristics, of the system. Along these lines the differential operator of the Boltzmann
equation reduces to a total derivative. The MOC methodology does not impose any limitation on geometry
and allows for an accurate treatment of highly heterogeneous systems. However, the actual treatment of
arbitrary domains in terms of their flexible description and efficient ray tracing does impose difficulties
which limited broader application of MOC in reactor analysis. Most of the existing MOC codes describe
the geometry by lines and arcs with extensive input data, have difficulty in sub-meshing, require a pre-
defined condition of closed rays at starting points limiting the boundary shape, and need a large number of
polar angles which prolong the execution time. A new MOC code, ANEMONA, has been developed to
remove all these geometrical limitations. This unified and easy-to-use method is based on an R-function
solid modeler approach that can account for all heterogeneities with full flexibility in domain description,
ray map generation, ray tracing and boundary types. The ANEMONA's methodology has many advantages:
an easy description of arbitrary domains and meshing; allowed mismatch of the reflected rays; calculation
of the reflected angular flux as the boundary mesh average; use of only two adequately chosen polar angles;
and the reduction in computational time by energy-dependent azimuthal ray map. ANEMONA has been
tested on a number of benchmark problems with excellent results.
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Abstract/Keyterms: A new ET-RR-1 spent fuel storage pool is now under construction on the reactor site
at Inshass. In addition, the pool is designed to accommodate spent fuel of MTR type as well. Criticality
safety of this pool for the different fuel types has been evaluated as a function of U235 loading. The effect
of fuel element separation (rows and columns) on the eigenvalue has been studied. As a conservative
assumption, the pool is assumed to be filled with fresh fuel. The eigenvalue considering a realistic degree
of fuel burn-up was determined in order to determine the safety margin. The calculations have been carried
out using the code packages of the National Center for Nuclear Safety and Radiation Control.
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Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: A detailed three-dimensional, continuous-energy MCNP4B model of the LWR-
PROTEUS critical facility has been developed for the analysis of whole-reactor characteristics using
ENDF/B-V, ENDF/B-VI and JEF-2.2 cross-section sets. The model has been applied to the determination
of the critical loading, as well as the evaluation of reactivity worths for safety/shutdown rods, control rods,
and individual driver-region fuel rods. The initially obtained results for the first configuration investigated
(Core 1B) indicated that, for the same geometrical and materials specifications, the ENDF/B-V data library
yields the closest critical prediction (discrepancy of 640+£40 pcm), followed by ENDF/B-VI (980+40 pcm)
and JEF-2.2 (134040 pcm). The differences in results between the three data libraries were studied by
considering the contributions of individual materials to the neutron balance. 235U and 238U cross-sections
from JEF-2.2, for example, explain an effect of
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Abstract/Keyterms: Refinement of the materials specifications in the MCNP4B whole-reactor model, in
particular the impurities assumed for the graphite driver of the driver and reflector regions, has been shown
to reduce the final discrepancy of the ENDF/B-V based keff result to
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Abstract/Keyterms: The MCNP4B results for relative reactivity effects, such as control rod worths, are
found to agree within experimental errors with the measured values.
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Abstract/Keyterms: Thirty UO2-PuO2 fueled light-water moderated lattice critical experiments have
been analyzed with HELIOS at the Nuclear Engineering Program of the Pennsylvania State University, in
collaboration with Studsvik Scandpower. These experiments were performed at Battelle Pacific Northwest
Laboratories in the early 1970s. HELIOS is an advanced lattice physics code based on two-dimensional
(2D) high order transport theory with complete geometric flexibility. The 30 cases have been analyzed
already with HELIOS as single pin cell cases and these results are used for comparison. The present study
involves the development of the HELIOS input decks for complete 2D representations of the estimated
critical cores. The sensitivity of the calculated values of keff for various options such as reflector thickness,
energy groups, coupling order and the modeling approach used in this analysis are discussed for selected
cases. Finally, the results of HELIOS have been verified by comparison with the experimental results.

C-721



Author: Mihalczo, J. T./ Lynn, J. J. / Taylor, J. R. / Hansen, G. E. / Pelowitz, D. B.

Title: Delayed Critical ORNL Unreflected Uranium (93.20) Metal Sphere and the Pure Unreflected
Uranium (93.80) Sphere Critical Mass

Date: 3/1/2002

Report: ANEND, 29, 525-560
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: HEU-MET-FAST-051, HEU-MET-FAST-071; A spherical critical assembly of
unreflected and unmoderated uranium (93.20 wt.% 235U) metal was assembled at the Oak Ridge Critical
Experiments Facility in 1971. All the characteristics of this assembly are very accurately known;
dimensions to + 0.0001 in, masses to + 0.01 g, isotopics, impurities, etc. Two spheres were assembled. The
first was above delayed criticality and the second, after machining of the first, was slightly below delayed
criticality. A variety of reactivity effects such as the influence of support structure, imperfections in the
sphere, etc. were evaluated experimentally, where practical. The very accurate description of this sphere,
as assembled, establishes it as an ideal benchmark for calculational methods and cross-section data files. In
this regard, the accurate specification of one of these spheres for a Monte Carlo code input is included as
an Appendix. In order to provide data for verification of one-dimensional, transport-theory calculations,
these two spherical uranium metal assemblies were corrected to idealized spherical geometries. Either all
imperfections in the sphere were evaluated experimentally or corrections were made based on previous
measurements with Godiva | at Los Alamos National Laboratory. The experimental configurations first
were corrected to idealized spheres of pure uranium metal of the density and enrichment of these
measurements. In order to compare the results of these experiments to the earlier idealized delayed critical
sphere obtained from the Godiva | experiments; these spheres were also corrected to an enrichment of 93.80
wt.% 235U and density of 18.750 g U/cm3 with no impurities. The estimates of the purely spherical critical
masses of 93.20-wt.%-enriched uranium were 52, 911+66 g (=18.765 g U/cm3) from the slightly
supercritical configuration, and 52, 956164 g (=18.754 g U/cm3) from the slightly subcritical configuration.
Correction to a pure uranium sphere of enrichment of 93.80 wt.% 235U and density of 18.750 g U/cm3
with no impurities yielded a critical mass of 52.42+0.07 kg which is in agreement with the value from the
Godiva | experiments, which is 52.30 + 0.16 kg. The uncertainty in the pure uranium sphere mass from the
Oak Ridge experiments is considerably less than that from the Godiva I experiments because the Oak Ridge
spheres were more spherical with less structural material in close proximity to the sphere.
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Abstract/Keyterms: An analysis made on the merit of different functions adopted for weighting neutron
processes in subcritical nuclear reactor systems, as it appears in expressions of relevant integral quantities,
such as reactivity worths, prompt neutron lifetimes, etc. All weight functions may be shown to depend on
some sort of explicit or implicit, real or fictitious, system control. Associated with the importance function
relevant to the reactor power control, the multiplication factor ksub and generalized reactivity values gen
are defined. The difference (1-ksub)/ksub is shown to be the more appropriate index for generally
representing the ADS subcriticality. However, in certain circumstances, when an accidental event is studied
in which the criticality condition may be surpassed during the transient, it appears more appropriate to take
into account the standard multiplication factor (keff) and the reactivity values to which the transient is
associated and for the definition of which the standard adjoint flux is adopted.
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Abstract/Keyterms: A 3-D multigroup P3 neutron transport Monte Carlo code MCMG-BURN is
developed for coupling neutron transport with burnup. MCMG-BURN code is based on Monte Carlo code
MCNP with the continuous energy cross-section and the reactor lattice code WIMS. It uses the up-front
multigroup macroscopic cross-section library based on burnup for Monte Carlo calculations. The almost
consistent results with the experiments have been achieved.
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Abstract/Keyterms: A computational model is described for fission product release from molten pools of
uranium-aluminum (U-Al) metal. Liquid-metal pools may form during severe accidents in U-Al-fueled
reactors if multiple core assemblies melt and relocate to the bottom of the reactor vessel. At present, data
for the release of fission products from intact U-Al fuel are sparse, and no data are available for the release
of fission products from U-Al in the form of molten pools. This investigation postulates three phenomena
that govern fission product release from such a system: (a) Rayleigh cell convection in the molten pool; (b)
nucleation of volatile radionuclide species with concomitant bubble dynamics; and (c) diffusion from the
pool surface. Selected sensitivity analyses have been performed to study the dependence of model
predictions on uncertain input parameters and thus to characterize critical needs for experimental data. The
results of the sensitivity analysis indicate that parameters that characterize the nucleation rate of volatile
species in the pool have the greatest effect on the calculated rate of fission product release.
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Abstract/Keyterms: The paper presents the methods developed and calculations carried out, using the
SCALEA4.3 code system to analyse the possibility of safe storage of the Romanian VVR-S reactor spent
fuel load inside the CASTOR MTR2 cask. A method has been developed to derive specific problem-
dependent nuclear libraries, defined for groups of fuel assemblies. The SAS2H calculation module has been
used to simulate different irradiation histories of all spent fuel assemblies and to process the resulting
libraries for input to ORIGEN-S code depletion-decay calculations. Using this procedure the characteristics
of the spent fuel assemblies for six cooling times have been calculated. Obtained results are presented and
discussed in the paper. The CSAS6 module with KENO-VI criticality code based on the 44-group energy
cross-sections library has been used to solve criticality aspects. Some relevant problems to justify the
calculation model have been studied and are presented in the paper. The sequence SAS4 with MORSE, a
Monte Carlo code based on the (27n-18g)-coupled group energy cross-sections, has been used for solving
the shielding problem. Gamma and neutron dose rates estimated on the surface of the container, and
respectively at 1 m, 2 m, and 3 m in both radial and axial directions for normal loading, and for audit
conditions are presented and discussed.
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Abstract/Keyterms: This paper discusses the criticality safety of mixed carbide (70 PuC: 30 UC) fast
reactor fuel pins inside the hot cells of a post irradiation examination facility. The criticality calculations
are done as a part of the licensing requirements. The present calculations pertain to a situation where 183
fuel pins from three fuel sub-assemblies are inadvertently present at a time in one of the hot cells. In this
study, apart from the normal operating condition of the hot cell, two scenarios are considered. One is an
accidental situation in which the cell is flooded with water. The other is a hypothetical roof collapse
resulting in the fuel pins being embedded in concrete. The calculations are done using Monte Carlo code
KENO Va.
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Abstract/Keyterms: Derivation of a variance-to-mean formula was performed to obtain the prompt
neutron decay constant of the subcritical reactor system that is driven by the periodic and pulsed neutron
source. The formula was derived for an experimental technique where the Y value is measured by choosing
an injection of pulsed neutrons as the origin of the counting gate. by using the derived formula, it was
indicated that the value can be easily determined. From this fact, it was concluded that the present formula
was useful to measure the value for future experiments with the accelerator driven system.
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Abstract/Keyterms: A heterogeneous nuclear reactor is modelled using the source-sink method. by
allowing the fuel plates to assume random positions in the core we build up a probability density function
P(k) for the multiplication factor k. 106 simulations are performed for different positions and the mean and
variance computed. The variation in P(k) is studied as a function of reflector thickness. It is found that P(k)
narrows as the reflector thickness increases and this behaviour is quantified by a decreasing relative
standard deviation. Results are given for 235U plates in graphite and water moderators.
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Abstract/Keyterms: A series of experiments was carried out by using the Kyoto University Critical
Assembly and a pulsed neutron generator attached. The experiments were intended to investigate a
variance-to-mean technigque for measuring the prompt neutron decay constant of the subcritical reactor
system that was driven by the periodic and pulsed neutron source. As the results, it was confirmed that the
value measured by the present technique agreed with a reference value evaluated by the pulsed neutron
technique. Furthermore, it was demonstrated that the present technique was available to measure the value
even when the product of and the repetition period of pulsed neutrons was smaller than unity. Since
measurement of by the pulsed neutron technique is generally difficult under such conditions, it was
concluded that the present technique was convenient for measuring the value.
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Abstract/Keyterms: This study deals with the neutronic analysis of the current core configuration of a 3-
MW TRIGA MARK Il research reactor at Atomic Energy Research Establishment (AERE), Savar, Dhaka,
Bangladesh and validation of the results by benchmarking with the experimental, operational and available
Final Safety Analysis Report (FSAR) values. The 3-D continuous-energy Monte Carlo code MCNP4C was
used to develop a versatile and accurate full-core model of the TRIGA core. The model represents in detail
all components of the core with literally no physical approximation. All fresh fuel and control elements as
well as the vicinity of the core were precisely described. Continuous energy cross-section data from
ENDF/B-VI and ENDF/B-V and S(,) scattering functions from the ENDF/B-VI1 library were used. The
consistency and accuracy of both the Monte Carlo simulation and neutron transport physics was established
by benchmarking the TRIGA experiments. The effective multiplication factor, power distribution and
peaking factors, neutron flux distribution, and reactivity experiments comprising control rod worths, critical
rod height, excess reactivity and shutdown margin were used in the validation process. The MCNP
predictions and the experimentally determined values are found to be in very good agreement, which
indicates that the simulation of TRIGA reactor is treated adequately.
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Abstract/Keyterms: The work presented in this paper was conducted to validate the computer codes such
as WIMS-D/4 and CITATION for the criticality analyses of natural uranium fueled, light water cooled,
heavy water moderated and graphite reflected reactors such as National Experimental Reactor (NRX) and
Canadian Indian Reactor (CIR). These codes are then used to search a proliferation resistant reactor core.
It was found that the replacement of light water coolant with heavy water and with increased moderation,
the core can be operated at a power level of less than half as compared to the power level of NRX/CIR but
the neutron flux will remain unaffected. This core will be smaller in size and therefore there will be savings
in required quantities of D20, graphite and fuel. It will produce much less plutonium with higher
concentration of 240Pu, if the burnup is more than 2800 MWD/T. Furthermore, it was found that the void
coefficient of the coolant will be less positive and therefore the system will be more safe as compared to
original NRX/CIR design.
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Abstract/Keyterms: A new 69-group library of multigroup constants for the lattice code WIMS-D/4 has
been generated, processing nuclear data from JENDL-3.2 using NJOY91.108. A parallel ENDF/B-V1 based
library has also been constructed for inter-comparison of results. Benchmark calculations for a number of
thermal reactor critical assemblies having both uranium and plutonium fuels have been performed with the
code WIMS-D/4.1 with three different libraries: the 1986 WIMS library (NEA-0329/10) and the new
JENDL-3.2 and ENDF/B-VI based libraries. The benchmark parameters calculated with the two new
libraries show similar tendencies and are found in better agreement with the experimental values compared
to those with the 1986 WIMS library. Benchmark parameters are further calculated with the comprehensive
lattice code SRAC95. The results from WIMS-D/4.1 and SRAC95 agree well with each other as well as to
the other previously published values except for lattices with higher plutonium contents. The disagreement
is well resolved by an improved resonance treatment and ended up with a clear indication that the 1986
WIMS library with 13-resonance groups is not at all reliable for analysis of mixed oxide (MOX) cores of
varying plutonium contents and for burn-up calculation of uranium-fueled cores
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Abstract/Keyterms: Several new WIMSD libraries based on recent cross-section evaluations such as
IAEA, ENDFB-VI, JENDL, and JEF have been made available by IAEA. These libraries were used for the
computation of multiplication factor and energy spectrum for Pakistan Research Reactor-1 (PARR-1).
Methodology was validated for benchmark problems made available by IAEA and comparison with
reference results. The value of effective multiplication factors for all newly released libraries are 1.8-3.2%
less than that of 1981 WIMSD library. The effect of various cross-section libraries on neutron energy
spectrum was also studied. Differences of about -10% to 12.5% were found in thermal flux using the newly
released libraries as compared with that obtained using 1981 WIMSD library. From the analysis, it was
found that the main source of the difference is the cross-sections of hydrogen bound in water. When these
cross-sections of hydrogen (bound in water) from new libraries were used along with all other data in 1981
WIMSD library, the keff obtained in this way has a difference of only 0.02-0.8% with that obtained from
new libraries, while the flux spectrum agreed within 1% below 1 MeV with new libraries.
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Abstract/Keyterms: U233-MET-THERM-001; Monte Carlo modeling of the Kalpakkam Mini Reactor
(KAMINI) has been carried out for the first time by using Monte Carlo code (MCNP4A) and continuous
energy cross-sections. The safety control plate (SCP) drop experiment is simulated and the computed
integral worth of the SCPs is compared with the measured value. The measured axial neutron flux profile
and foil reaction rates in one of the in-core irradiation location and the foil reaction rates at the west beam
port are also compared with the predicted results. The agreement between measurements and calculations
is quite satisfactory. It is confirmed from the calculation and measurement that the north thimble is having
nearly 10-20% higher neutron flux as compared to the south thimble depending on the exact elevation.
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Abstract/Keyterms: The effect of high-density fuel loading on the criticality of low enriched uranium
fueled material test reactors was studied using the standard reactor physics simulation codes WIMS-D/4
and CITATION. Three strategies were considered to increase the fuel loading per plate: (1) by substituting
the high-density fuel in place of low-density fuel keeping meat thickness and water channel width constant,
(2) by substituting the high-density fuel in place of low-density fuel keeping fuel meat thickness fixed and
optimizing the water channel width between the fuel plates and (3) by increasing the fuel meat thickness of
fixed density fuel and optimizing the water channel width between the fuel plates. The fuel requirements
for critical and first high power cores were determined in each case for higher fuel loadings per plate. It has
been found that in the first case, core volume reduces with increasing fuel loadings per plate but requirement
of fuel also increases. In the second and third case, core volume as well as fuel requirement decreases with
increasing fuel loadings per plate. However in the second case, core volume reduces more rapidly than in
case 3 with increasing fuel loadings per plate. Employing standard computer code PARET, steady state
thermal hydraulic analysis of all these cores was performed. The thermal hydraulic analysis reveals that
cores with higher densities and fixed water channel width are better from thermal hydraulic point of view
and have fuel and clad temperatures within the acceptable limits. But the core with higher densities and
optimum water channel width is a better choice in terms of core compaction, less 235U loading and higher
neutron fluxes. Finally, the core was compacted in three steps to exploit the benefits of both types of cores.
The strategy resulted in 36% reduction in the core volume, 50% increase in thermal neutron flux for
irradiation and isotope production and a slight reduction in 235U loading. All this was achieved with
acceptable peak clad and peak fuel centerline temperatures.
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Abstract/Keyterms: The PBMR’s spent fuel and partially burnt fuel are stored in the sphere storage system
(SSS), which acts as the interim fuel storage facility of the plant. It is unique in the world since the fuel is
stored in bulk containers (called storage tanks), each capable of holding more than 500, 000 spheres for a
period of about 80 years. The SSS has the ability to transfer the contents of one tank to another tank, and
to return partially burnt fuel back to the reactor core for re-fuelling. The storage tanks are individually
sealed carbon steel pressure vessels. They form the final barrier of any fission products that have diffused
from the fuel spheres. Sub-criticality is achieved through the geometric cross-section of the tank, and by
taking credit for fuel burn-up. Protection from the corrosive environment where the PBMR Demonstration
plant will be built is achieved by actively cooling the tank with clean dry air. In the event of an active
cooling failure, louvres open automatically and cooling is done passively via natural convection making
use of the chimney-effect. Sufficient radiation protection is provided around each tank to facilitate
maintenance and inspection operations where needed. The design of the SSS is nearing the end of its basic
design phase, and for some components, detail design work has already commenced. The desigh complies
with all spent fuel storage requirements and is seen as a cost-effective solution for the interim storage of
PBMR spent fuel.
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Abstract/Keyterms: Four different critical core configurations of the IRR1 [Bettan, M., Hirshfeld H.,
Levine, S.H., 2002. Method to determine the burnup of the IRR1 fuel assemblies. In: Proceedings of the
21st Conference of the Nuclear Societies in Israel, p. 38-41], Cores 1, 2, 3, and 4, have been used to
determine experimentally the reactivity changes caused by interchanging different fuel assemblies (FAs) in
the same core position [Bettan, M., Hirshfeld H., Levine, S.H., 2002. Method to determine the burnup of
the IRR1 fuel assemblies. In: Proceedings of the 21st Conference of the Nuclear Societies in Israel, p. 38—
41; Levine, S.H., Kim, S.S., 1985. Development of an asymmetric multiple-position neutron source
(AMPNS) method to monitor the criticality of a degraded reactor core. Ann. Nucl. Energy 12, 517; IAEA-
TECDOC-633, 1992. Determination of research fuel burnup, January]. The different fuel assemblies varied
in their burnup or loss in U-235 causing the core reactivity to change systematically with each FA
interchange. The control blade height was altered to compensate for this change in the core reactivity to
maintain the core critical. The control blade reactivity worth as a function of its height was measured by
period measurements so that the reactivity change due to the interchange of an FA was determined. The
WIMS/EXT2 [WIMS-D4: Winfrith Improved Multigroup Scheme (WIMS) code system, 1969. Computer
Code Package CCC-576, RSICC/ORNL, Oak Ridge, TN; Fowler, T.B. et al., 1967. EXTERMINATOR-II:
A FORTRAN IV Code for solving multigroup diffusion equations in two dimensions, ORNL-4078, ORNL,
April] codes are used to evaluate the change in core reactivity as a function of FA U-235 or burnup. By
relating the calculation of the reactivity change with the measured reactivity change, the burnup or U-235
mass in each FA is determined. The U-235 mass of the FAs gave good agreement between measurements
made of the same FA in different cores and appears to bring better agreement between the keff calculated
for the different cores when each are just critical. The results of these measurements and calculations are
presented in this paper.
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Author: Loaiza, David / Gehman, Daniel

Title: End of an Era for the Los Alamos Critical Experiments Facility: History of Critical Assemblies and
Experiments (1946-2004)

Date: 9/1/2006

Report: ANEND, 33, 1339-1359
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: The Los Alamos Critical Experiments Facility (LACEF) was the last operational,
general-purpose, critical-mass laboratory in the United States. The long history of remote operations and
large-scale critical-mass experiments at LACEF began in 1948, and it effectively ended in July 8th, 2004,
when the last critical experiment was performed on the Planet critical assembly. The experimental activities
at the Pajarito Site began in April 1946 as a way to obtain subcritical measurements for weapons safety
guidance. A year later, the first Kiva (a concrete-reinforced building) was constructed, and 18 months
afterward the first remote critical operation was reported with the Topsy critical assembly. In the early
years, the Pajarito Site primarily supported the weapons program; later, for almost 17 years, the neutronics
of the Rover nuclear-propulsion program dominated activities at Pajarito Site. More recently, Pajarito Site
added some new dimensions to its operations in order to support emergency response, the Nuclear
Criticality Safety Program, and radiation-detection development. The long history of critical-assembly
measurements and operations is documented in hundreds of peer-reviewed technical papers, laboratory
reports, personal files, and video sessions with some of the pioneers. It is the intent of this paper to capture,
in one single document, a summary and the highlights of the glorious days of this facility. In essence, this
paper is a summary of the programs conducted in the last 58 years and of the numerous critical assemblies
and reactors that operated at LACEF. It also provides a list of references to the reader who might want to
learn more about this facility’s rich history.
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Author: Souto, Francisco J.

Title: A Simple Approximation to Estimate the Reactor Period in Critical Assemblies
Date: 3/31/2004

Report: ANEND, 35, 0241-0247

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: A simple approximation is proposed to estimate the reactor period in critical
assemblies for which the reactivity parameters, such as the fissile material, neutron-energy spectrum, and
effective fraction of delayed neutrons, are characterized. This approximation is based on the period-
reactivity equation, in combination with the delayed-neutron parameters corresponding to the fissile
material and neutron-energy spectrum of the critical assembly, and Monte Carlo computer-code
calculations of the criticality factor, prompt-neutron lifetime, and average number of neutrons per fission.
The proposed approximation is validated with experimental results for the Lady Godiva fast metal and the
Solution-High Energy Burst Assembly (SHEBA) thermal solution critical assemblies that operated at Los
Alamos National Laboratory. In addition, the results of the approximation are also compared with those
reported for experiments conducted at the Kyoto University Critical Assembly. The results from this
analysis indicate that the proposed approximation can be used to estimate the reactor period in critical
assemblies.
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Author: Joseph, George / Chandrasekaran, S.

Title: A Note on the Optimization of Parameters for the Design of a Poison-Tube Tank
Date: 1/11/2008

Report: ANEND, 35, 0335-0339

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: Computational analysis carried out to arrive at the optimal parameters for the safe
and economic design of a poison-tube tank for the storage of fissile solution. The parameters studied are
tube diameter, gap between tubes, packed density of the neutron poison (Boron carbide) and wall thickness
of the tubes. The aim is to maximize the fissile solution volume satisfying the safety criteria for criticality.
Finding the precise values of optimal parameters is a very difficult task. Here a practical way of finding the
optimal parameters subject to the design constraints is indicated.
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K./ de Oliveira, C. R. E./ Yamane, Y.

Title: On The Influence Of Spatial Discretization In LWR Cell- And Lattice Calculations With HELIOS
1.9

Date: 8/1/2008

Report: ANEND, 35, 1492-1501
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: Cell- and lattice calculations are the fundamental for all deterministic static and
transient 3D full core calculations. The spatial discretization used for the cell- and lattice calculations
influences the results for these transport solutions significantly. The arising differences in the neutron flux
distribution due to different spatial discretization are demonstrated. These differences in the flux
distribution cause significant changes in the k(inf) value. An evaluation of the k(inf) value for the case of
infinitely fine discretization is made. The influence of the discretization on the calculation of homogenized
few group cross-sections which are forwarded to the 3D full core calculations is investigated. Strategies for
improving the discretization are developed and their influence on the calculation time is evaluated.
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Author: Vasiliev, Alexander / Kolbe, Edwin / Zimmermann, Martin A.

Title: Towards the Development of Upper Subcriticality Limits on the Basis of Benchmark Criticality
Calculations

Date: 9/1/2008

Report: ANEND, 35, 1764-1773
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: This paper concerns the assessment of standard point-wise neutron data libraries for
criticality safety evaluations in units of the effective neutron multiplication factor, keff, the aim being to
establish a methodology for the analysis of storage pools containing fuel assemblies discharged from the
Swiss Light Water Reactors. The selected approach is based on using the Monte Carlo code MCNPX
(version 2.4.0 was applied in the study at hand) and a modern standard point-wise neutron data library
officially distributed by OECD/NEA databank. The approach is oriented towards meeting the broadly
accepted general requirements to establish subcriticality, such as those formulated in the ANSI/ANS-8.1-
1998 and ANSI/ANS-8.17-2004 Standards. In the above perspective, the results of the assessment of the
standard neutron data libraries JEF-2.2 and JENDL-3.3 for criticality safety analysis of UO2 light water
reactor fuel assemblies immersed in water, are provided and discussed. The assessment has been performed
on the basis of a suite of low-enriched uranium thermal compound benchmarks selected from the
International Handbook of Evaluated Criticality Safety Benchmark Experiments. Special emphasis given
to the appraisal of the applicability of the Gaussian distribution in the approximations and posterior analyses
of the calculated benchmark results that are necessary to establish the k(eff) safety margins. Such
application has been found to be justified, on the one hand, by the observation of a very close agreement
between parametric and non-parametric evaluations of the analyzed k(calc, eff)/ k(bench, eff) samples; on
the other hand, one indeed expects the k(calc, eff)/ k(bench, eff) values of an ideal (cluster-less) set of
criticality benchmarks with similar physical properties to follow a normal distribution. Nevertheless, we
presume that similar deficiencies in the specification of the configurations belonging to one or similar series
of experiments could cause unspecified experiment/evaluation-related systematic errors in the benchmark
evaluations and consequently in the k(bench, eff) values. Therefore, even distribution-free estimates will
not be rigorous because they also rely on the assumption of random sampling of the k(calc, eff)/ k(bench,
eff) population. Moreover, we suggest that the question of normality appears to be of minor importance
compared to other hypotheses and to the conservative approximations typically assumed for criticality
safety evaluations.
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Title: Consistent Evaluation of Modern Nuclear Data Libraries for Criticality Safety Analyses of Thermal
Compound Low-Enriched-Uranium Systems

Date: 10/1/2008

Report: ANEND, 35, 1831-1841
Conference/Journal: Annals of Nuclear Energy
Conference Session:

Abstract/Keyterms: This paper addresses the assessment of MCNPX-2.5.0 criticality calculations using
continuous-energy neutron cross-section libraries based on ENDF/B-V1.8, JEF-2.2, JENDL-3.3, and the
recently released ENDF/B-VII.0 and JEFF-3.1 data files. For this purpose, validation calculations were
performed for a suite of benchmarks from the International Handbook of Evaluated Criticality Safety
Benchmark Experiments. The benchmarks were selected on the basis of their similarity to designs found in
today’s Light Water Reactor (LWR) compact storage pools and transport casks and in total comprised as
much as 122 cases belonging to the category of thermal compound systems with low-enriched uranium. In
order to define the ranges of applicability of the used calculational methods and to detect possible trends,
the spectrum-related characteristics of the modeled critical experimental configurations were analysed. It
is found that the latest ENDF/B-V11.0 and JEFF-3.1 libraries improve the older ENDF/B-V1.8 and JEF-2.2
compilations significantly and both lead to values for the weighted average of the normalized eigenvalues
k(eff, calc)/k(eff, exp) very close to unity. All libraries have in common that any evidence of a statistically
significant trend in the normalized eigenvalues versus both spectrum-related characteristics and
experimental design parameters could not be found.

C-745



Author: Gomes, J. L. M. A./ Pain, C. C./ Eaton, M. d. / Goddard, A. J. h/ Piggott, M. d. / Ziver, A. K./
D. e Oliveira, C. R. E./ Yamane, Y.

Title: Investigation of Nuclear Criticality Within a Powder Using Coupled Neutronics and Thermofluids
Date: 1/10/2004

Report: ANEND, 35, 2073-2092

Conference/Journal: Annals of Nuclear Energy

Conference Session:

Abstract/Keyterms: This paper investigates the dynamics of a postulated criticality in a powder used as
part of fuel processing. Numerical simulations are performed in 2D and 3D geometries in which layers of
MOX, UO2 and zinc stearate (acting as a moderating lubricant) powders become supercritical. The system
simulated here were initialised with a step reactivity insertion of 1$, 2$ and 5$. The coupled radiation and
multiphase—-multicomponent simulations showed complex dynamics with an increase of powder
temperature and mixing of the moderator into the MOX.
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Author: Uyttenhove, W. / Baeten, P. / Ban, G. / Billebaud, A. / Chabod, S. / Dessagne, P. / Kerveno, M. /
Kochetkov, A. / Lecolley, F. R./ Lecouey, J. L. / Marie, N. / Mellier, F. / Steckmeyer, J. C. / Thyebault,
H. E. / Vittiglio, G. / Wagemans, J.

Title: Experimental Results from the VENUS-F Critical Reference State for the GUINEVERE Accelerator
Driven System Project

Date: 6/1/2011

Report: ANIMMA 2011: International Conference on Advancements in Nuclear Instrumentation,
Measurement Methods and their Applications, Ghent (Belgium), 6-9 Jun 2011

Conference/Journal;: ANIMMA 2011: International Conference on Advancements in Nuclear
Instrumentation, Measurement Methods and their Applications, Ghent (Belgium), 6-9 Jun 2011

Conference Session:

Abstract/Keyterms: The GUINEVERE (Generation of Uninterrupted Intense Neutron pulses at the lead
Venus Reactor) project was launched in 2006 within the framework of FP6 EUROTRANS in order to
validate on-line reactivity monitoring and subcriticality level determination in Accelerator Driven Systems.
Therefore the VENUS reactor at SCK.CEN in Mol (Belgium) was modified towards a fast core (VENUS-
F) and coupled to the GENEPI-3C accelerator built by CNRS The accelerator can operate in both
continuous and pulsed mode. The VENUS-F core is loaded with enriched Uranium and reflected with solid
lead. A well-chosen critical reference state is indispensable for the validation of the on-line subcriticality
monitoring methodology. Moreover a benchmarking tool is required for nuclear data research and code
validation. In this paper the design and the importance of the critical reference state for the GUINEVERE
project are motivated. The results of the first experimental phase on the critical core are presented. The
control rods worth is determined by the rod drop technique and the application of the Modified Source
Multiplication (MSM) method allows the determination of the worth of the safety rods. The results are
implemented in the VENUS-F core certificate for full exploitation of the critical core.
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Title: Reactivity Coefficients in Large Fast Power Reactors
Date: 1/1/1970

Report: ANL

Conference/Journal:

Conference Session:

Abstract/Keyterms:
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Author: Garner, P. L./ Hanan, N. A.

Title: Neutronics, Steady-State, And Transient Analyses for the Poland MARIA Reactor for Irradiation
Testing of LEU Lead Test Fuel Assemblies From CERCA: ANL Independent Verification Results.

Date: 6/6/2007
Report: ANL/08/27
Conference/Journal:
Conference Session:

Abstract/Keyterms: The MARIA reactor at the Institute of Atomic Energy (IAE) in Swierk (30 km SE of
Warsaw) in the Republic of Poland is considering conversion from high-enriched uranium (HEU) to low-
enriched uranium (LEU) fuel assemblies (FA). The FA design in MARIA is rather unique; a suitable LEU
FA has never been designed or tested. IAE has contracted with CERCA (the fuel supply portion of AREVA
in France) to supply 2 lead test assemblies (LTA). The LTAs will be irradiated in MARIA to burnup level
of at least 40% for both LTAs and to 60% for one LTA. IAE may decide to purchase additional LEU FAs
for a full core conversion after the test irradiation. The Reactor Safety Committee within IAE and the
National Atomic Energy Agency in Poland (PAA) must approve the LTA irradiation process. The approval
will be based, in part, on IAE submitting revisions to portions of the Safety Analysis Report (SAR) which
are affected by the insertion of the LTAs. (A similar process will be required for the full core conversion to
LEU fuel.) The analysis required was established during working meetings between Argonne National
Laboratory (ANL) and IAE staff during August 2006, subsequent email correspondence, and subsequent
staff visits. The analysis needs to consider the current high-enriched uranium (HEU) core and 4 core
configurations containing 1 and 2 LEU LTAs in various core positions. Calculations have been performed
at ANL in support of the LTA irradiation. These calculations are summarized in this report and include
criticality, burn-up, neutronics parameters, steady-state thermal hydraulics, and postulated transients. These
calculations have been performed at the request of the IAE staff, who are performing similar calculations
to be used in their SAR amendment submittal to the PAA. The ANL analysis has been performed
independently from that being performed by IAE and should only be used as one step in the verification
process.
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Author: Garner, P. L./ Hanan, N. A.

Title: Neutronics, Steady-State, And Transient Analyses for The Poland MARIA Reactor for Irradiation
Testing of LEU Lead Test Fuel Assemblies from CERCA: ANL Independent Verification Results.

Date: 6/7/2011
Report: ANL/08/27
Conference/Journal:
Conference Session:

Abstract/Keyterms: The MARIA reactor at the Institute of Atomic Energy (IAE) in Swierk (30 km SE of
Warsaw) in the Republic of Poland is considering conversion from high-enriched uranium (HEU) to low-
enriched uranium (LEU) fuel assemblies (FA). The FA design in MARIA is rather unique; a suitable LEU
FA has never been designed or tested. IAE has contracted with CERCA (the fuel supply portion of AREVA
in France) to supply 2 lead test assemblies (LTA). The LTAs will be irradiated in MARIA to burnup level
of at least 40% for both LTAs and to 60% for one LTA. IAE may decide to purchase additional LEU FAs
for a full core conversion after the test irradiation. The Reactor Safety Committee within IAE and the
National Atomic Energy Agency in Poland (PAA) must approve the LTA irradiation process. The approval
will be based, in part, on IAE submitting revisions to portions of the Safety Analysis Report (SAR) which
are affected by the insertion of the LTAs. (A similar process will be required for the full core conversion to
LEU fuel.) The analysis required was established during working meetings between Argonne National
Laboratory (ANL) and IAE staff during August 2006, subsequent email correspondence, and subsequent
staff visits. The analysis needs to consider the current high-enriched uranium (HEU) core and 4 core
configurations containing 1 and 2 LEU LTAs in various core positions. Calculations have been performed
at ANL in support of the LTA irradiation. These calculations are summarized in this report and include
criticality, burn-up, neutronics parameters, steady-state thermal hydraulics, and postulated transients. These
calculations have been performed at the request of the IAE staff, who are performing similar calculations
to be used in their SAR amendment submittal to the PAA. The ANL analysis has been performed
independently from that being performed by IAE and should only be used as one step in the verification
process.
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Title: Chemical Mechanisms for Gas Generation in Tank 241-SY-101
Date: 8/1/1992
Report: ANL/CHM/CP-79536; CONF-920815-25

Conference/Journal: American Chemical Society (ACS) national meeting/ 23-28 Aug 1992/
Washington, DC (United States)

Conference Session:

Abstract/Keyterms: The mixing of wastes at Hanford over the years has led to several safety concerns.
These safety concerns fall into six categories: wastes that generate flammable gasses or gas mixtures; wastes
that contain high concentrations of ferrocyanides or tanks suspected of containing large amounts of
ferrocyanides; wastes that contain greater than 3 wt% total organic carbon; wastes from which toxic or
noxious vapors are suspected of emanating; wastes that contain high radiolytic heat; and wastes that may
contain sufficient fissile material to pose a criticality concern. This report addresses the chemistry
associated with the generation of flammable gases.
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Author: Liu, Y./ Shah, V. / Fabian, R. / Shuler, J. /

Title: Certification of the NAC-LWT Cask for Shipment of Sodium Debris Bed Experiments.
Date: 1/1/2008

Report: ANL/DIS/CP-61363

Conference/Journal: ASME Pressure Vessels and Piping Conference; Jul. 27, 2008 - Jul. 31, 2008;
Chicago, IL

Conference Session:

Abstract/Keyterms: The Department of Energy Headquarters Certifying Official has issued a Certificate
of Compliance for the shipment of sodium debris bed experiments (DBE) in the NAC International's Legal
Weight Truck (NAC-LWT) casks. The shipment is part of a major de-inventory project at Sandia National
Laboratories. The sodium debris bed experiments consist of crucibles containing UO2 immersed in sodium.
The uranium is 93% enriched U235. Potential sodium-water reaction and criticality safety under
hypothetical accident conditions of transport are the two major technical issues for the design and
certification of the NAC-LWT casks for the DBE shipment. The certification review took {approx} 13
months, including one round of questions and responses and source-verification QA audits of the fabrication
and welding of the DBE transport canisters at two locations.
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Author: Schaefer, R. W. / Klann, R. T. / Koltyshev, S. M. / Krechetov, S.
Title: Criticality Safety Issues in the Disposition of BN-350 Spent Fuel
Date: 6/8/2000

Report: ANL/ED/CP-101244

Conference/Journal: ANS 4th Topical Meeting - DOE Spent Nuclear Fissile Material Management, San
Diego, CA (US), 06/04/2000--06/08/2000

Conference Session: Criticality Safety Issues for Spent Nuclear Fuel and Fissile Material - 11

Abstract/Keyterms: A criticality safety analysis has been performed as part of the BN-350 spent fuel
disposition project being conducted jointly by the DOE and Kazakhstan. The Kazakhstan regulations are
reasonably consistent with those of the DOE. The high enrichment and severe undermoderation of this fast
reactor fuel has significant criticality safety consequences. A detailed modeling approach was used that
showed some configurations to be safe that otherwise would be rejected. Reasonable requirements for
design and operations were needed, and with them, all operations were found to be safe.
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Author: Eberle, C. S./ Singleterry, R. C. Jr./ Olsen, K. / Henderson, D.
Title: A Re-examination of the Autocatalytic Criticality Phenomena
Date: 5/1/1996

Report: ANL/ED/SUMM-87422; CONF-960415-39

Conference/Journal: American Nuclear Society (ANS) Radiation Protection and Shielding Division
topical meeting on advancements and applications in radiation protection and shielding, Falmouth, MA
(United States), 21-25 Apr 1996

Conference Session:

Abstract/Keyterms: Nuclear Fuels; Plutonium; Underground Storage; Criticality; Fissile Materials;
Radioactive Wastes; Dry Storage Porous Materials; VVoids
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Author: Matos, J. E. / Mo, S. C. / Woodruff, W. L.

Title: Analyses for Conversion of the Georgia Tech Research Reactor from HEU to LEU Fuel
Date: 1/1/1992

Report: ANL/EP/CP-77802; CONF-9209266-1

Conference/Journal: 1992 international meeting on reduced enrichment for research and test reactors,
Roskilde (Denmark), 27 Sep - 1 Oct 1992

Conference Session:

Abstract/Keyterms: The 5 MW Georgia Tech Research Reactor (GTRR) is a heterogeneous, heavy water
moderated and cooled reactor, fueled with highly-enriched uranium aluminum alloy fuel plates. The GTRR
is required to convert to low enrichment (LEU) fuel in accordance with USNRC policy. Results of design
and safety analyses performed by the RERTR Program at the Argonne National Laboratory for LEU
conversion of the GTRR are summarized. Only those parameters which could change as a result of replacing
the fuel are addressed. The performance of the reactor and all safety margins with LEU fuel are expected
to be about the same as those with the current HEU fuel.
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Title: Criticality Control in Shipments of Fissile Materials
Date: 6/8/2000

Report: ANL/ET/CP-101348

Conference/Journal: ANS 4th Topical Meeting - DOE Spent Nuclear Fuel and Fissile Material
Management, San Diego, CA (US), 06/04/2000--06/08/2000

Conference Session:

Abstract/Keyterms: This paper describes a procedure for finite-array criticality analysis to ensure
criticality safety of shipments of fissile materials in US DOE-certified packages. After the procedure has
been performed, one can obtain the minimum transport index and determine the maximum number of fissile
packages allowable in a shipment that meets the 10 CFR 71 criticality safety requirements.
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Title: Chemical Reactions of UF6 with Water on Ingress to Damaged Model 48X 10 Ton Cylinder
Date: 12/1/1995

Report: ANL/ET/CP-86576; CONF-951203-64

Conference/Journal: PATRAM '95: 11. international conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8 Dec 1995

Conference Session:

Abstract/Keyterms: Chemistry studies of the effects of water flooding in Model 48X 10-ton UF6 storage
cylinders, as a result of impact fractures, were conducted to support the Safety Analysis Report for
Packaging (SARP) review of the Paducah Tiger Overpack for transportation of those cylinders. The
objectives of the study were to determine the maximum amount of water that could be admitted to the
interior of such a damaged cylinder, the resulting geometries and chemical compositions from reactions of
water with the UF6 contents of the cylinder, and the end-state water moderated and reflected configurations
for input to nuclear criticality safety analyses. The case identified for analysis was the flooding of the inside
of a cylinder, submerged horizontally in 3 ft of water. The flooding was driven by an initial pressure drop
of 13 psig, through an assumed fracture (1/32 in. wide{times} 1/2 in. deep{times} 18 in. long) in the barrel
of the cylinder. During the initial addition of water, transient back pressures occur from the effects of the
heats of reaction and solution at the water/UF6 interface, with some chugging as more water is added to
alternately coot the reaction surface and then heat it again as the added water reacts with more UF®6.
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Title: Determination of the Shape of a Plutonium Deposit from a Leaking Crucible
Date: 3/1/1993

Report: ANL/FC/CP-77824; CONF-930352-15

Conference/Journal: International conference on nuclear engineering, San Francisco, CA (United
States), 21-24 Mar 1993

Conference Session:

Abstract/Keyterms: An analytical model was developed which predicts that the leak rate (or drip rate) of
molten plutonium onto a substrate must be low in order for plutonium to solidify into a problematical
hemispherical shape. The heat transfer to the substrate is the significant factor in how quickly the fuel
solidifies. Analysis and experiment show that for a given substrate, the deposit center height is independent
of the leakrate. A good conductor, such as copper on the bottom of a fuel casting furnace, will conduct heat
away quickly and tend to cause the fuel to form into a hemisphere. A good insulator on the other hand, will
keep the metal molten to allow it to spreads out and solidify as a flat disk. Higher substrate temperatures
inhibit the undesirable hemispherical shape. Experiments conducted were in good agreement with the an
analytical model.
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Title: Criticality Safety Strategy for the Fuel Cycle Facility Electrorefiner at Argonne National Laboratory,
West

Date: 1/1/1993
Report: ANL/FC/CP-78117; CONF-930913-36

Conference/Journal: Global "93: future nuclear systems - emerging fuel cycles and waste disposal
options/ 12-17 Sep 1993/ Seattle, WA (United States)

Conference Session:

Abstract/Keyterms: The Integral Fast Reactor being developed by Argonne National Laboratory (ANL)
combines the advantages of metal-fueled, liquid-metal-cooled reactors and a closed fuel cycle. Presently,
the Fuel Cycle Facility (FCF) at ANL-West in Idaho Falls, Idaho is being modified to recycle spent metallic
fuel from Experimental Breeder Reactor Il as part of a demonstration project sponsored by the Department
of Energy. A key component of the FCF is the electrorefiner (ER) in which the actinides are separated from
the fission products. In the electrorefining process, the metal fuel is anodically dissolved into a high-
temperature molten salt and refined uranium or uranium/plutonium products are deposited at cathodes. In
this report, the criticality safety strategy for the FCF ER is summarized. FCF ER operations and processes
formed the basis for evaluating criticality safety and control during actinide metal fuel refining. In order to
show criticality safety for the FCF ER, the reference operating conditions for the ER had to be defined.
Normal operating envelopes (NOES) were then defined to bracket the important operating conditions. To
keep the operating conditions within their NOES, process controls were identified that can be used to
regulate the actinide forms and content within the ER. A series of operational checks were developed for
each operation that wig verify the extent or success of an operation. The criticality analysis considered the
ER operating conditions at their NOE values as the point of departure for credible and incredible failure
modes. As a result of the analysis, FCF ER operations were found to be safe with respect to criticality.
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Title: Simplified Probabilistic Risk Assessment in Fuel Reprocessing
Date: 4/23/1993

Report: ANL/FC/CP-78468; CONF-930404-13

Conference/Journal: International topical meeting on mathematical methods and supercomputing in
nuclear applications (M C+SNA '93), Karlsruhe (Germany), 19-23 Apr 1993

Conference Session:

Abstract/Keyterms: An evaluation was made to determine if a backup mass tracking computer would
significantly reduce the probability of criticality in the fuel reprocessing of the Integral Fast Reactor. Often
tradeoff studies, such as this, must be made that would greatly benefit from a Probably Risk Assessment
(PRA). The major benefits of a complete PRA can often be accrued with a Simplified Probabilistic Risk
Assessment (SPRA). An SPRA was performed by selecting a representative fuel reprocessing operation
(moving a piece of fuel) for analysis. It showed that the benefit of adding parallel computers was small
compared to the benefit which could be obtained by adding parallelism to two computer input steps and
two of the weighing operations. The probability of an incorrect material moves with the basic process is
estimated to be 4 out of 100 moves. The actual values of the probability numbers are considered accurate
to within an order of magnitude. The most useful result of developing the fault trees accrue from the ability
to determine where significant improvements in the process can be made. By including the above mentioned
parallelism, the error move rate can be reduced to 1 out of 1000.
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Title: Advances in Criticality Predictions for EBR-II
Date: 4/14/1994

Report: ANL/IFR/CP-80827; CONF-940407-12

Conference/Journal: Topical meeting on advances in reactor physics, Knoxville, TN (United States),11-
14 Apr 1994

Conference Session:

Abstract/Keyterms: Improvements to startup criticality predictions for the EBR-II reactor have been
made. More exact calculational models, methods and data are now used, and better procedures for obtaining
experimental data that enter into the prediction are in place. Accuracy improved by more than a factor of
two and the largest ECP error observed since the changes is only 18 cents. An experimental method using
subcritical counts is also being implemented.
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Author: Naberejnev, D. G. / Smith, D. L.

Title: Nuclear Data and Measurement Series - A Method to Construct Covariance Files in ENDF/B Format
for Criticality Safety Applications.

Date: 7/30/1999
Report: ANL/NDM-148
Conference/Journal:
Conference Session:

Abstract/Keyterms: Argonne National Laboratory is providing support for a criticality safety analysis
project that is being performed at Oak Ridge National Laboratory. The ANL role is to provide the
covariance information needed by ORNL for this project. The ENDF/B-V evaluation is being used for this
particular criticality analysis. In this evaluation, covariance information for several isotopes or elements of
interest to this analysis either not given or needs to be reconsidered. For some required materials, covariance
information does not exist in ENDF/B-V: 233U, {236U, Zr, Mg, Gd, and Hf. For others, existing covariance
information may need to be re-examined in light of the newer ENDF/B-V evaluation and recent
experimental data. In this category are the following materials: 235U, 238U, 239Pu, 240Pu, 241Pu, Fe, H,
C, N, O, Al, Si, and B. A reasonable estimation of the fractional errors for various evaluated neutron cross
sections from ENDF/B-V can be based on the comparisons between the major more recent evaluations
including ENDF/B-VI, JENDL3.2, BROND2.2, and JEF2.2, as well as a careful examination of
experimental data. A reasonable method to construct correlation matrices is proposed here. Coupling both
of these considerations suggests a method to construct covariances files in ENDF/B format that can be used
to express uncertainties for specific ENDF/B-V cross sections.
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Author: Poenitz, W. P. / Meadows, J. W. / Armani, R. J.

Title: 235U Fission Mass and Counting Comparison and Standardization
Date: 5/1/1979

Report: ANL/NDM-48

Conference/Journal:

Conference Session:

Abstract/Keyterms: 235U sample mass intercomparisons carried out at different laboratories were
compiled. The compilation reveals a trend with the NBS mass scale being systematically higher by 0.7%
than other mass scales. Present measurements by fast-neutron fission counting confirm this difference. The
present measurements result in a unified mass scale with about 0.6% uncertainty. Mass scales from LASL,
ANL (No.1) and the University of Michigan are in excellent agreement (approximately +-0.1%) and within
approximately 0.3% of the unified mass scale. The uncertainty of the unified mass scale established with
the present measurements reduced the uncertainty for 235U mass and Fission counting by about a factor of
2 compared with the NBS 235U mass scale against which all previous comparisons were made.
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Author: Poenitz, W. P. / Meadows, J. W.

Title: 235U and 239Pu Sample-Mass Determinations and Intercomparisons
Date: 1/1/1983

Report: ANL/NDM-84

Conference/Journal:

Conference Session:

Abstract/Keyterms: The masses of fifteen 235U samples obtained from seven laboratories were
determined and intercompared. The present results indicate that sample masses are well enough known (+-
0.3%) for the required high-accuracy-fission cross-section measurements. A comparison of four 239Pu
samples indicates problems in the order of 1 to 3% which are more likely, to be related to counting
efficiencies than to sample masses. The half-life of 234U was determined as (2.457 +- 0.005)
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Author: Naberezhnev, D. G./ Gohar, Y./ Bailey, J. / Belch, H.

Title: Physics Analyses of an Accelerator Driven Sub-Critical Assembly
Date: 9/1/2005

Report: ANL/NE/CP-115822

Conference/Journal: International Conference on Accelerator Applications 2005 Venice, Italy Aug 29 -
Sep 1, 2005

Conference Session:

Abstract/Keyterms: Particle Accelerators; Accelerators; Physics; ANL
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Author: McKnight, R. D./ Dunn, M. E. / Little, R. C. / Felty, J. R. / McKamy, J. N.
Title: Nuclear Data Needs Within the U. S. Nuclear Criticality Safety Program.
Date: 4/1/2007

Report: ANL/NE/CP-59108

Conference/Journal: International Conference on Nuclear Data for Science and Technology (ND2007);
Apr. 22, 2007 - Apr. 27, 2007; Nice, France

Conference Session:

Abstract/Keyterms: This paper will present the nuclear data needs currently identified within the US
Nuclear Criticality Safety Program (NCSP). It will identify the priority data needs; it will describe the
process of prioritizing those needs; and it will provide brief examples of recent data advances which have
successfully addressed some of the priority criticality safety data needs.
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Author: Talamo, A. / Gohara, Y. / Sadovich, S. / Kiyavitskaya, H. / Bournos, V. / Fokov, Y./
Routkovskaya, C.

Title: Pulse Superimposition Calculational Methodology for Estimating the Subcritcality Level of Nuclear
Fuel Assemblies.

Date: 5/1/2009

Report: ANL/NE/JA-64003

Conference/Journal: Nucl. Instrum. Methods Phys. Res. A; Volume: 606
Conference Session:

Abstract/Keyterms: One of the most reliable experimental methods for measuring the subcriticality level
of a nuclear fuel assembly is the Sjoestrand method applied to the reaction rate generated from a pulsed
neutron source. This study developed a new analytical methodology simulating the Sjoestrand method,
which allows comparing the experimental and analytical reaction rates and the obtained subcriticality
levels. In this methodology, the reaction rate is calculated due to a single neutron pulse using
MCNP/MCNPX computer code or any other neutron transport code that explicitly simulates the delayed
fission neutrons. The calculation simulates a single neutron pulse over a long time period until the delayed
neutron contribution to the reaction rate is vanished. The obtained reaction rate is then superimposed to
itself, with respect to the time, to simulate the repeated pulse operation until the asymptotic level of the
reaction rate, set by the delayed neutrons, is achieved. The superimposition of the pulse to itself was
calculated by a simple C computer program. A parallel version of the C program is used due to the large
amount of data being processed, e.g. by the Message Passing Interface (MPI). The analytical results of this
new calculation methodology have shown an excellent agreement with the experimental data available from
the YALINA-Booster facility of Belarus. This methodology can be used to calculate Bell and Glasstone
spatial correction factor.
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Author: Archibald, R. J.

Title: 2DF: Two-Dimensional, Multigroup Discrete Ordinate Code
Date: 12:00:00 AM

Report: ANL/NESC-173

Conference/Journal:

Conference Session:

Abstract/Keyterms: 2DF is a two-dimensional, multigroup program written in FORTRAN for solving the
neutron transport equation using the SN method. The program can determine the real or adjoint solution for
X-Y, r-z, or r-theta geometry. Isotropic, or a form of linear anisotropic, scattering may be considered. Various
boundary conditions are allowed. The program also contains a number of search options whereby one can
vary dimensions or concentrations to arrive at a predetermined eigenvalue. A distributed source may be
specified. A library of cross sections is available on magnetic tape. Cross sections may be read from the
library tape and/or from cards. UNIVAC1108; FORTRAN V; EXECS.

C-768



Author: Lathrop, K. D./ Brunnenmeyer, R. L. / Mickle, R. A. / Duffy, G. J.
Title: DTF4: One-Dimensional, Multigroup Discrete Ordinate Program
Date: 12:00:00 AM

Report: ANL/NESC-209

Conference/Journal:

Conference Session:

Abstract/Keyterms: The linear, time-independent, Boltzmann equation for particle transport is solved for
the energy space, and angular dependence of the particle distribution in one-dimensional slabs, cylinders,
and spheres. Independent source or eigenvalue (multiplication, time-absorption, element concentration,
zone thickness or system dimension) problems are solved subject to vacuum, reflective, or periodic
boundary conditions. A complete energy-transfer scattering matrix is allowed for each Legendre component
of the scattering cross section matrices.IBM360; CDC6600; GE625; FORTRAN IV (CDC6600),
FORTRAN IV and MAP (GE625), FORTRAN IV and BAL (IBM360); OS/360 (IBM360), and SCOPE
(CDC6600); No disks or tapes are used. A clock is used but, by removing a few program statements, this
requirement can be eliminated.
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Author: Mathews, D. R. / Drawbaugh, D. W.

Title: GGC4: Multigroup Cross Sections Fast Thermal Spectra
Date: 12:00:00 AM

Report: ANL/NESC-298

Conference/Journal:

Conference Session:

Abstract/Keyterms: The GGC4 program solves the multigroup spectrum equations with spatial
dependence represented by a single input buckling. Broad group cross sections (shielded or unshielded) are
prepared for diffusion and transport codes by averaging with the calculated spectra over input-designated
energy limits. The code is divided into three main parts. A fast (GAM) section which covers the energy
range from 14.9 MeV to 0.414 eV, a thermal (GATHER) section which covers the energy range from 0.001
to 2.38 eV, and a combining (COMBO) section which combines fast and thermal cross sections into single
sets. Basic nuclear data for the fast section which consists of fine group-averaged cross sections and
resonance parameters is read from a data tape. The fine group absorption and fission cross sections may be
adjusted by performing a resonance integral calculation. Utilizing a fission source and an input buckling,
the code solves the P1, B1, B2, or B3 approximation to obtain the energy-dependent fast spectrum. Two or
six spatial moments of the spectrum (due to a plane source) may also be evaluated. Instead of performing
a spectrum calculation, the user may enter the Legendre components of the angular flux directly.
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Author: Lathrop, K. D. / Brinkley, F. W.

Title: TWOTRANZ2: Two-Dimensional, Multigroup Transport in XY, RZ, and R-Theta Geometries
Date: 12:00:00 AM

Report: ANL/NESC-358

Conference/Journal:

Conference Session:

Abstract/Keyterms: TWOTRAN2 solves the two-dimensional multigroup transport equation in (X,y),
(r.theta), and (R,Z) geometries. Both regular and adjoint, inhomogeneous and homogeneous (keff and
eigenvalue searches) problems subject to vacuum, reflective, periodic, white or input-specified boundary
flux conditions are solved. General anisotropic scattering is allowed and anisotropic inhomogeneous
sources are permitted. CDC7600,6600; IBM360/195; FORTRAN 1V; Five output units, five interface units
(use of interface units is optional) and two system input/output units are required. A large bulk memory is
desirable, but it can be replaced by disk, drum or tape storage.
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Author: Grosskopf, O. G. P.

Title: WELWING: Material Buckling of Cylindrical Fuel Elements
Date: 12:00:00 AM

Report: ANL/NESC-362

Conference/Journal:

Conference Session:

Abstract/Keyterms: WELWING was developed to calculate the material buckling of reactor systems
consisting of annular fuel elements in heavy water as moderator for various moderator to fuel ratios. The
moderator to fuel ratio for the maximum material buckling for the particular system is selected
automatically and the corresponding material buckling is calculated.IBM360; FORTRAN 1V; OS/360.
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Author: Dickinson, D. / Clark, H. K. / Petrie, L. M. / Cross, N. F.
Title: KENO2/KENO4/Monte Carlo Multigroup Criticality Code
Date: 1/1/1981

Report: ANL/NESC-450

Conference/Journal:

Conference Session:

Abstract/Keyterms: KENO is a multigroup, Monte Carlo criticality code containing a special geometry
package which allows easy description of systems composed of cylinders, spheres, and cuboids (rectangular
parallelepipeds) arranged in any order with only one restriction. Each geometrical region must be described
as completely enclosing all regions interior to it. For systems not describable using this special geometry
package, the program can use the generalized geometry package (GEOM) developed for the O5R Monte
Carlo code. It allows any system that can be described by a collection of planes and/or quadratic surfaces,
arbitrarily oriented and intersecting in arbitrary fashion. Rectangular arrays of fissile units are allowed with
or without external reflector regions. Output from KENO consists of keff for the system plus an estimate
of its standard deviation and the leakage, absorption, and fissions for each energy group plus the totals for
all groups. Flux as a function of energy group and region and fission densities as a function of region are
optional output.IBM360; CDC6600; FORTRAN IV and Assembly language (IBM360), FTN FORTRAN
with COMPASS subroutine (CDC6600); OS/360 (IBM360) and SCOPE 3.3 (CDC6600); The CDC6600
program requires 64K words of fast core, a disk facility or one or more tape units. The IBM360 version of
KENO?2 requires approximately 64K words
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Author: Levitt, L. B. / Lewis, R. C.

Title: VIM1/VIM1X/Monte Carlo Critical Assembly Analysis
Date: 12:00:00 AM

Report: ANL/NESC-510

Conference/Journal:

Conference Session:

Abstract/Keyterms: VIML1 is a Monte Carlo code designed for the analysis of fast critical experiments. It
has been expressly prepared for the analysis of fast critical assemblies of the plate-drawer type such as
ZPPR, ZPR-3, and ZEBRA. The library uses point cross section data, rather than multigroup constants.
CDC7600; 1BM360; FORTRAN IV (CDC7600), FORTRAN IV and BAL (IBM360); SCOPE 1.1
(CDC7600) and 0OS/360 (IBM360); 65K (decimal) fast central memory, 80K ECS, and 1 magnetic tape
unit are required on the CDC7600. 650K bytes and 2 tape units are required on the IBM360.
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Author: Cramer, S. N. / Carlsmith, R. S. / Morrison, G. W. / Perry, G. W. / Lucius, J. L.
Title: ESP: Monte Carlo Reactor Analysis Calculation

Date: 12:00:00 AM

Report: ANL/NESC-523

Conference/Journal:

Conference Session:

Abstract/Keyterms: ESP is a general-purpose Monte Carlo reactor analysis code. It covers the complete
energy range of interest in reactor calculations and is designed for both eigenvalue and fixed source reactor
and reactor cell calculations. Basic data are accepted only in the Version I, I, and 111 ENDF/B format. In
addition to smooth data, the cross section preparation includes a detailed treatment of resolved and
unresolved resonances and the free gas and s(alpha,beta) thermal models. The collision and source routines
utilize the ENDF/B nonelastic secondary distributions, the anisotropic scattering data, and the fission
spectra. The energy range may be divided into as many as 25,000 intervals, and over each interval the
appropriately averaged cross sections are used as constant point-energy values. A general three-dimensional
geometry description is available, as well as several specialized geometries. Use of fixed-source options
allows calculations on non-multiplying systems. A steady-state analysis of neutron histories is performed
in computer core for such quantities as neutron fluxes, reaction rates, and cross sections, averaged over
arbitrary energy and spatial regions. IBM360/75,91; FORTRAN IV and BAL,; At least 350K bytes of
computer core.
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Author: Putnam, G. E.

Title: MONA: One-Dimensional Multigroup Diffusion in Slab, Cylindrical, and Spherical Geometry
Date: 12:00:00 AM

Report: ANL/NESC-582

Conference/Journal:

Conference Session:

Abstract/Keyterms: MONA solves the multigroup, one-dimensional neutron diffusion equations in slab,
cylindrical, or spherical geometry for either the direct or adjoint flux. Boundary sources and spatially
dependent volume sources can be group dependent. Multiple thermal groups are allowed. IBM360;
FORTRAN IV (H); 0S/360; 300K bytes of core storage, 5 FORTRAN logical units for program-required
data sets, 3 FORTRAN logical units for card input, printed output, and punched card output.
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Author: Peterson, D. M. / Stratton, W. R. / McLaughlin, T. P. / Forehand, H. M., Jr.
Title: PAD: One-Dimensional Coupled Sn Neutronics and Hydrodynamics

Date: 8/1/1982

Report: ANL/NESC-901

Conference/Journal:

Conference Session:

Abstract/Keyterms: The PAjarito Dynamics (PAD) program models dynamic systems with interactive
neutronics, thermodynamics, and hydrodynamics in one-dimensional spherical, cylindrical, and planar
geometries. The program has been applied to prompt critical excursions in various fissioning systems
(solution, metal, LMFBR, etc.) as well as to nonfissioning systems. PAD applications have included
damaging reactor transient experiments, hypothetical LMFBR disassembly and recriticality accidents,
hypothetical criticality accidents involving the handling and processing of various forms of fissile materials,
and nonneutronic systems employing only the thermodynamic and hydrodynamic aspects of the
program.CDC7600, 6600, 6400; FORTRAN IV (RUN compiler); SCOPE 2.1.5 (CDC7600); PAD requires
system input and output units and a bulk storage device (e.g., disk or tape) on which four coded files may
be defined. Each file should have a 32, 000 (octal), 60-bit word capacity. PAD requires approximately 140K
(octal) words of storage for execution on a CDC7600.
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Author: Courtney, J. C. / Dwight, C. C./ Lehto, M. A.

Title: Effects of Spent Fuel Types on Offsite Consequences of Hypothetical Accidents

Date: 3/2/2000

Report: ANL/NT/CP-101144

Conference/Journal: Waste Management 2000 Conference, Tucson, AZ (US), 02/27/00—03/02/2000
Conference Session:

Abstract/Keyterms: Nuclear Facilities. The highest offsite total effective dose equivalents (TEDES) are
estimated at a receptor located about 5 km SSE of ANL facilities. Criticality safety considerations limit the
amount of enriched uranium and plutonium that could be at risk in any given scenario. Heat generated by
decay of fission products and actinides does not limit the masses of spent fuel within any given operation
because the minimum time elapsed since fissions occurred in any form is at least five years. At cooling
times of this magnitude, fewer than ten radionuclides account for 99% of the projected TEDE at offsite
receptors for any credible accident. Elimination of all but the most important nuclides allows rapid
assessments of offsite doses with little loss of accuracy. Since the ARF (airborne release fraction), RF
(respirable fraction), LPF (leak path fraction) and atmospheric dilution factor ({chi}/Q) can vary by orders
of magnitude, it is not productive to consider nuclides that contribute less than a few percent of the total
dose. Therefore, only {sup 134}Cs,{sup 137}Cs-{sup 137m}Ba, and the actinides significantly influence
the offsite radiological consequences of severe accidents. Even using highly conservative assumptions in
estimating radiological consequences, they remain well below current Department of Energy guidelines for
highly unlikely accidents.
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Author: Pope, C. L.

Title: Fuel Conditioning Facility Zone-To-Zone Transfer Administrative Controls.
Date: 6/21/2000

Report: ANL/OD/CP-102173

Conference/Journal:

Conference Session:

Abstract/Keyterms: The administrative controls associated with transferring containers from one
criticality hazard control zone to another in the Argonne National Laboratory (ANL) Fuel Conditioning
Facility (FCF) are described. FCF, located at the ANL-West site near Idaho Falls, Idaho, is used to remotely
process spent sodium bonded metallic fuel for disposition. The process involves nearly forty widely varying
material forms and types, over fifty specific use container types, and over thirty distinct zones where work
activities occur. During 1999, over five thousand transfers from one zone to another were conducted. Limits
are placed on mass, material form and type, and container types for each zone. MI material and containers
are tracked using the Mass Tracking System (MTG). The MTG uses an Oracle database and numerous
applications to manage the database. The database stores information specific to the process, including
material composition and mass, container identification number and mass, transfer history, and the
operators involved in each transfer. The process is controlled using written procedures which specify the
zone, containers, and material involved in a task. Transferring a container from one zone to another is called
a zone-to-zone transfer (ZZT). ZZTs consist of four distinct phases, select, request, identify, and
completion.
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Author: Turski, R. B.

Title: Nuclear Analysis of the Chernobyl Fuel Containing Masses with Heterogeneous Fuel Distribution.
Date: 10/14/1998

Report: ANL/OTD-ER/CP-97424

Conference/Journal: Annual Conference of the International Chornobyl Center "1998 : International
Cooperation for Chornobyl", Slavutych (UA)

Conference Session:

Abstract/Keyterms: Although significant data has been obtained on the condition and composition of the
fuel containing masses (FCM) located in the concrete chambers under the Chernobyl Unit 4 reactor cavity,
there is still uncertainty regarding the possible recriticality of this material. The high radiation levels make
access extremely difficult, and most of the samples are from the FCM surface regions. There is little
information on the interior regions of the FCM, and one cannot assume with confidence that the surface
measurements are representative of the interior regions. Therefore, reasonable assumptions on the key
parameters such as fuel concentration, the concentrations of impurities and neutron poisons (especially
boron), the void fraction of the FCM due to its known porosity, and the degrees of fuel heterogeneity, are
necessary to evaluate the possibility of recriticality. The void fraction is important since it introduces the
possibility of water moderator being distributed throughout the FCM. Calculations indicate that the addition
of 10 to 30 volume percent (v/0) water to the FCM has a significant impact on the calculated reactivity of
the FCM. Therefore, water addition must be considered carefully. The other possible moderators are
graphite and silicone dioxide. As discussed later in this paper, silicone dioxide moderation does not
represent a criticality threat. For graphite, both heterogeneous fuel arrangements and very large volume
fractions of graphite are necessary for a graphite moderated system to go critical. Based on the observations
and measurements of the FCM compositions, these conditions do not appear creditable for the Chernobyl
FCM. Therefore, the focus of the analysis reported in this paper will be on reasonable heterogeneous fuel
arrangements and water moderation. The analysis will evaluate a range of fuel and diluent compositions.
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Author: Blomquist, R. N.

Title: Monte Carlo Source Convergence and the Whitesides Problem
Date: 5/11/2000

Report: ANL/RA/CP-100164

Conference/Journal: ANS International Topical Meeting on Advances in Reactor Physics and
Mathematics and Computation into the Next Millennium, Pittsburgh, PA (US), 05/07/00—05/11/2000

Conference Session:

Abstract/Keyterms: The issue of fission source convergence in Monte Carlo eigenvalue calculations is of
interest because of the potential consequences of erroneous criticality safety calculations. In this work, the
authors compare two different techniques to improve the source convergence behavior of standard Monte
Carlo calculations applied to challenging source convergence problems. The first method, super-history
powering, attempts to avoid discarding important fission sites between generations by delaying stochastic
sampling of the fission site bank until after several generations of multiplication. The second method,
stratified sampling of the fission site bank, explicitly keeps the important sites even if conventional
sampling would have eliminated them. The test problems are variants of Whitesides' Criticality of the World
problem in which the fission site phase space was intentionally undersampled in order to induce marginally
intolerable variability in local fission site populations. Three variants of the problem were studied, each
with a different degree of coupling between fissionable pieces. Both the superhistory powering method and
the stratified sampling method were shown to improve convergence behavior, although stratified sampling
is more robust for the extreme case of no coupling. Neither algorithm completely eliminates the loss of the
most important fissionable piece, and if coupling is absent, the lost piece cannot be recovered unless its
sites from earlier generations have been retained. Finally, criteria for measuring source convergence
reliability are proposed and applied to the test problems.
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Author: Schaefer, R. W. / McKnight, R. D.

Title: Utilizing Benchmark Data from the ANL-ZPR Diagnostic Cores Program
Date: 2/15/2000

Report: ANL/RA/CP-101074

Conference/Journal:

Conference Session:

Abstract/Keyterms: The support of the criticality safety community is allowing the production of
benchmark descriptions of several assemblies from the ZPR Diagnostic Cores Program. The assemblies
have high sensitivities to nuclear data for a few isotopes. This can highlight limitations in nuclear data for
selected nuclides or in standard methods used to treat these data. The present work extends the use of the
simplified model of the U9 benchmark assembly beyond the validation of k(eff). Further simplifications
have been made to produce a data testing benchmark in the style of the standard CSEWG benchmark
specifications. Calculations for this data testing benchmark are compared to results obtained with more
detailed models and methods to determine their biases. These biases or corrections factors can then be
applied in the use of the less refined methods and models. Data testing results using Versions 1V, V, and
VI of the ENDF/B nuclear data are presented for k(eff), f{sup 28}/f{sup 25}, c{sup 28}/f{sup 25},
and{beta}{sub eff}. These limited results demonstrate the importance of studying other integral parameters
in addition to k(eff) in trying to improve nuclear data and methods and the importance of accounting for
methods and/or modeling biases when using data testing results to infer the quality of the nuclear data files.
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Author: Hwang, R. N.

Title: An Overview of the Current Status of Resonance Theory in Reactor Physics Applications
Date: 10/1/1993

Report: ANL/RA/CP-80550, CONF-9310313-1

Conference/Journal: International school of nuclear physics, neutron physics, and nuclear energy/ 3-11
Oct 1993/ Varner (Bulgaria)

Conference Session:

Abstract/Keyterms: The neutron resonance phenomena constitute one of the most fundamental subjects
in nuclear physics as well as in reactor physics. It is the area where the concepts of nuclear interaction and
the treatment of the neutronic balance in reactor lattices become intertwined. The later requires the detailed
knowledge of resonance structures of many nuclide of practical interest to the development of nuclear
energy. The key issue of the resonance treatment in reactor applications is directly associated with the use
of the microscopic cross sections in the macroscopic reactor cells with a wide range of composition,
temperature, and geometric configurations. It gives rise to the so called self-shielding effect. The accurate
estimations of such a effect is essential not only in the calculation of the criticality of a reactor but also from
the point of view of safety considerations. The latter manifests through the Doppler effect particularly
crucial to the fast reactor development. The task of accurate treatment of the self-shielding effect, however,
is by no means simple. In fact, it is perhaps the most complicated problem in neutron physics which, strictly
speaking, requires the dependence of many physical variables. Two important elements of particular interest
are: (1) a concise description of the resonance cross sections as a function of energy and temperature; (2)
accurate estimation of the corresponding neutron flux where appropriate. These topics will be discussed
from both the historical as well as the state-of-art perspectives.
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Author: Jacgmin, R. P. / Finck, P. J. / Palmiotti, G.

Title: Analysis of EBR-II Neutron and Photon Physics by Multidimensional Transport-Theory Techniques
Date: 3/1/1994

Report: ANL/RA/CP-80649; CONF-940407-15

Conference/Journal:

Conference Session:

Abstract/Keyterms: This paper contains a review of the challenges specific to the EBR-II core physics, a
description of the methods and techniques which have been developed for addressing these challenges, and
the results of some validation studies relative to power-distribution calculations. Numerical tests have
shown that the VARIANT nodal code yields eigenvalue and power predictions as accurate as finite
difference and discrete ordinates transport codes, at a small fraction of the cost. Comparisons with
continuous-energy Monte Carlo results have proven that the errors introduced by the use of the diffusion-
theory approximation in the collapsing procedure to obtain broad-group cross sections, kerma factors, and
photon-production matrices, have a small impact on the EBR-II neutron/photon power distribution.
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Author: Lypsch, F. / Hill, R. N.

Title: Development and Analysis of a Metal-Fueled Accelerator-Driven Burner
Date: 7/1/1994

Report: ANL/RA/CP-82797, CONF-9407103-14

Conference/Journal: International conference on accelerated-driven transmutation technologies and
applications, Las Vegas, NV (United States), 25-28 Jul 1994

Conference Session:

Abstract/Keyterms: The purpose of this paper is to compare the safety characteristics of an accelerator
driven metal fueled fast system to a critical core on a consistent basis to determine how these characteristics
are affected solely by subcritically of the system. To accomplish this an accelerator proton beam/tungsten
neutron source model is surrounded by a subcritical blanket using metallic fuel and sodium as coolant. The
consequences of typical accident transients, namely unprotected transient overpower (TOP), loss of heat
sink (LOHS), and loss of flow (LOP) were calculated for the hybrid system and compared to corresponding
results for a metal-fueled fast reactor. Results indicate that the subcritical system exhibits superior
performance for TOP (reactivity-induced) transits; however, only in the critical system are reactivity
feedbacks able to cause passive shutdown in the LOHS ad LOP events. Therefore, for a full spectrum of
accident initiators considered, the overall safety behavior of accelerator-driven metal-fueled systems can
neither be concluded to be worse nor to be better than advanced reactor designs which rely on passive safety
features.
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Author: Adams, C. H. / Beitel, J. C. / Birgersson, G. / Bucher, R. G. / Carrico, C. B./ Daly, T. A./
Keyes, R. W.

Title: The Mass Tracking System for the Integral Fast Reactor Fuel Cycle
Date: 7/1/1994
Report: ANL/RA/CP-83425, CONF-940748-7

Conference/Journal: Institute of Nuclear Materials Management annual meeting/ 17-20 Jul 1994/
Naples, FL (United States)

Conference Session:

Abstract/Keyterms: As part of the Fuel Cycle Facility (FCF) of Argonne National Laboratory’s Integral
Fast Reactor (IFR) demonstration, a computer-based Mass-Tracking (MTG) System has been developed.
The MTG System collects, stores, retrieves and processes data on all operations which directly affect the
flow of process material through FCF and supports such activities as process modeling, compliance with
operating limits (e.g., criticality safety), material control and accountability and operational information
services. Its architecture is client/server, with input and output connections to operator’s equipment-control
stations on the floor of FCF as well as to terminal sessions. Its heterogeneous database includes a relational-
database manager as well as both binary and ASCII data files. The design of the database, and the software
that supports it, is based on a model of discrete accountable items distributed in space and time and
constitutes a complete historical record of the material processed in FCF. Although still under development,
much of the MTG System has been qualified and is in production use.
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Author: Blomquist, R. N. / Gelbard, E. M.
Title: Monte Carlo Stratified Source-Sampling
Date: 9/1/1997

Report: ANL/RA/CP-94187, CONF-9705169

Conference/Journal: Nuclear Criticality Technology Safety Project Annual Workshop, Gaithersburg,
MD (United States), 5-9 May 1997

Conference Session:

Abstract/Keyterms: In 1995, at a conference on criticality safety, a special session was devoted to the
Monte Carlo “eigenvalue of the world “ problem. Argonne presented a paper, at that session, in which the
anomalies originally observed in that problem were reproduced in a much simplified model-problem
configuration, and removed by a version of stratified source-sampling. The original test-problem was
treated by a special code designed specifically for that purpose. Recently ANL started work on a method
for dealing with more realistic eigenvalue of the world configurations, and has been incorporating this
method into VIM. The original method has been modified to take into account real-world statistical noise
sources not included in the model problem. This paper constitutes a status report on work still in progress.
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Author: Finck, P. J. / Gomes, I. / Micklich, B. / Palmiotti, G.
Title: Uncertainty Assessment for Accelerator-Driven Systems
Date: 9/10/1999

Report: ANL/RA/CP-99217

Conference/Journal: GLOBAL '99 International Conference on Future Nuclear Systems, Jackson Hole,
WY (US), 08/30/1999—09/02/1999

Conference Session:

Abstract/Keyterms: The concept of a subcritical system driven by an external source of neutrons provided
by an accelerator ADS (Accelerator Driver System) has been recently revived and is becoming more
popular in the world technical community with active programs in Europe, Russia, Japan, and the U.S. A
general consensus has been reached in adopting for the subcritical component a fast spectrum liquid metal
cooled configuration. Both a lead-bismuth eutectic, sodium and gas are being considered as a coolant; each
has advantages and disadvantages. The major expected advantage is that subcriticality avoids reactivity
induced transients. The potentially large subcriticality margin also should allow for the introduction of very
significant quantities of waste products (minor Actinides and Fission Products) which negatively impact
the safety characteristics of standard cores. In the U.S. these arguments are the basis for the development
of the Accelerator Transmutation of Waste (ATW), which has significant potential in reducing nuclear
waste levels. Up to now, neutronic calculations have not attached uncertainties on the values of the main
nuclear integral parameters that characterize the system. Many of these parameters (e.g., degree of
subcriticality) are crucial to demonstrate the validity and feasibility of this concept. In this paper we will
consider uncertainties related to nuclear data only. The present knowledge of the cross sections of many
isotopes that are not usually utilized in existing reactors (like Bi, Pb-207, Pb-208, and Minor Actinides and
Fission Products) suggests that uncertainties in the integral parameters will be significantly larger than for
conventional reactor systems, and this raises concerns on the neutronic performance of those systems.
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Author: Blomquist, R. N.

Title: Status of the VIM Monte Carlo Neutron/Photon Transport Code
Date: 4/17/2002

Report: ANL/RAE/CP-106063

Conference/Journal: American Nuclear Society 12th Biennial RPSD Topical/Meeting, Santa Fe, NM
(US), 04/14/2002—04/17/2002

Conference Session:

Abstract/Keyterms: Recent work on the VIM Monte Carlo code has aimed at advanced data libraries, ease
of use, availability to users outside of Argonne, and fission source convergence algorithms in eigenvalue
calculations. VIM is one of three US Monte Carlo codes in the USDOE Nuclear Criticality Safety Program,
and is available through RSICC and the NEA Data Bank.
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Author: Bauer, T. H.

Title: Criticality Safety of Low-Density Storage Arrays
Date: 9/25/2005

Report: ANL/RE/SUMM-88739

Conference/Journal: American Nuclear Society Criticality Safety Division Topical Meeting, Knoxuville,
Tennessee, September 18-25, 2005

Conference Session:

Abstract/Keyterms: This paper proposes a straightforward bounding method for the criticality safety
analysis of fissionable materials configured into large arrays of standard containers. While criticality-safe
storage limits have been well established for single containers, even under flooded conditions, it is also
necessary to rule out any potential for criticality arising from neutronic interactions among multiple
containers that might build up over long distances in a large array. Traditionally, the array problem has
been approached by individual Monte Carlo analyses of explicit arrangements of single units and their
surroundings. Deemphasizing specific configurations, the present technique takes advantage of low average
density of fissionable material in typical storage arrays to separate neutron interactions that take place in
the neutron’s 'birth unit' from subsequent interactions in a dilute array. Numerous explicit Monte Carlo
analyses show that array effects may be conservatively calculated by analyses that homogenize fissionable
contents and depend only on the overall array shape, size, and reflective boundary.
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Author: Bretscher, M. M. / Snelgrove, J. L.

Title: The Whole-Core LEU U sub 3 Si sub 2 -Al Fuel Demonstration in the 30-MW Oak Ridge Research
Reactor

Date: 7/1/1991

Report: ANL/RERTR/TM-14
Conference/Journal:
Conference Session:

Abstract/Keyterms: The ORR Whole-Core LEU Fuel Demonstration, conducted as part of the US
Reduced Enrichment Research and Test Reactor Program, has been successfully completed. Using
commercially-fabricated U3Si{sub 2}-Al 20%-enriched fuel elements (4.8 g U/cc) and fuel followers (3.5
g Ulcc), the 30-MW Oak Ridge Research Reactor was safely converted from an all-HEU core, through a
series of HEU/LEU mixed transition cores, to an all-LEU core. There were no fuel element failures and
average discharge burnups were measured to be as high as 50% for the standard elements and 75% for the
fuel followers. Experimental results for burnup-dependent critical configurations, cycle-averaged fuel
element powers, and fuel-element-averaged 235U burnups, validated predictions based on three-
dimensional depletion calculations. Calculated values for plutonium production and isotopic mass ratios as
functions of 235U burnup support the corresponding measured quantities. In general, calculations for {sup
60}Co and {sup 198}Au reaction rate distributions, differential and integral control rod worths, prompt
neutron decay constants, and isothermal temperature coefficients were found to agree with corresponding
measured values. Experimentally determined critical configurations for fresh HEU and LEU cores radially
reflected with water and with beryllium are well-predicted by both Monte Carlo and diffusion calculations.
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Author: Kerr, W. /King, J. S. / Lee, J. C./ Martin, W. R. / Wehe, D. K.

Title: The Ford Nuclear Reactor Demonstration Project for the Evaluation and Analysis of Low Enrichment
Fuel

Date: 7/1/1991

Report: ANL/RERTR/TM-17
Conference/Journal:
Conference Session:

Abstract/Keyterms: The whole-core LEU fuel demonstration project at the University of Michigan was
begun in 1979 as part of the Reduced Enrichment Research and Test Reactor (RERTR) Program at Argonne
National Laboratory. An LEU fuel design was selected which would produce minimum perturbations in
the neutronic, operations, and safety characteristics of the 2-MW Ford Nuclear Reactor (FNR). Initial
criticality with a full LEU core on December 8, 1981, was followed by low- and full-power testing of the
fresh LEU core, transitional operation with mixed HEU-LEU configurations, and establishment of full LEU
equilibrium core operation. The transition from the HEU to the LEU configurations was achieved with
negligible impact on experimental utilization and safe operation of the reactor.
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Author: Sato, M.

Title: JAERI RERTR Program
Date: 8/1/1983

Report: ANL/RERTR/TM-3
Conference/Journal:
Conference Session:

Abstract/Keyterms: In 1979, Japan Atomic Energy Research Institute (JAERI) started a five year program
for the utilization of reduced enrichment uranium fuel, in place of currently used highly enriched uranium
fuel for the JAERI research and test reactors. The program is aimed at reducing proliferation potential. The
JAERI program is outlined analysis; (2) flow tests; (3) critical experiments; (4) irradiation tests; and (5)
full-core demonstration tests. The JAERI-ANL joint study to assess the feasibility of converting the JAERI
reactors to use of fuel with reduced enrichment uranium is also discussed.
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Author: Kanda, K. / Hayashi, M. / Shiroya, S. / Kobayashi, K. / Fukui, H. / Mishima, K. / Shibata, T.
Title: KUCA Critical Experiment Program Using HEU and MEU Fuel

Date: 8/1/1983

Report: ANL/RERTR/TM-3, 567-578

Conference/Journal: International meeting on research and test reactor core conversions from HEU to
LEU fuels, Argonne, IL, USA, 8 Nov 1982

Conference Session:

Abstract/Keyterms: The Kyoto University Research Reactor Institute (KURRI) has designed and plans to
construct the 30 MW Kyoto University High Flux Reactor (KUHFR). KURRI is engaged in a joint study
program with the Argonne National Laboratory (ANL) on the core conversion of the KUHFR from highly
enriched uranium to moderately enriched uranium fuel. The Kyoto University Critical Assembly (KUCA)
is a facility for measuring core characteristics for the planned KUHFR. The KUCA experimental program
and the conversion study are outlined.

C-794



Author: Staake, Theo / Schmidt, Thomas

Title: Transport of Nuclear Material (Part I1)

Date: 9/1/1983

Report: ANL/RERTR/TM-4; CONF-821155, 479-482; INIS-XA-C-020

Conference/Journal: International meeting on research and test reactor core conversions from HEU to
LEU fuels, Argonne, IL (United States), 8-10 Nov 1982

Conference Session:

Abstract/Keyterms: Providing a complete back-end service for MTR reactors is one of the fundamental
and traditional tasks of TRANSNUKLEAR GmbH (TN). TN's services in this field cover everything from
supplying the ideal transport cask, providing technical assistance during the loading operation, obtaining
the necessary package approval and transport licenses, providing the required insurance cover, carrying out
the transport, right thru to settling the reprocessing contract. Up until 1976, TN carried out transports of
MTR fuel elements to the European reprocessing plants at Mol in Belgium and Marcoule in France. In all,
some 1000 fuel elements were transported in this period. However, following the decision by these plants
not to reprocess these elements anymore, subsequent transports had to be made to the US-DOE reprocessing
plants. TN pooled together the interests of all her MTR customers and signed a reprocessing contract with
the US-DOE, which ensured a complete back-end service for these reactors well into the future. In close
cooperation with our associated company, Transnuclear Inc. in New York and Washington, a new transport
concept was developed, which proved itself to be both economic and reliable. Up to now, a total of about
2050 MTR fuel elements have been transported by TN-Germany to the USA in 65 separate shipments. The
total number of shipments performed by the TN group is 165 shipments. All shipments were carried out
routinely without any incident. In March this year, the US-DOE made use of a clause in the contract, in
which 90 days' notice was given of a change in reprocessing plant. Whereas previously all elements had
been taken to the Savannah River Plant (SRP) in South Carolina, in future all elements have to go to the
Idaho Chemical Processing Plant (ICPP) near Idaho Falls. This change presented TN with the not
inconsiderable problem of finding a suitable transport route. Due to the large number of influencing factors,
the TN-group carried out a special feasibility study, in which particular attention was paid to: economic
aspects, the licensing situation, a reliable back-end, political aspects. The choice fell clearly on the first
alternative, namely a sea transport from Europe to the American east coast (Portsmouth, Virginia) and from
there by road across 12 states to ICPP. Up to the present moment (June thru November 1982), we have
transported 256 MTR fuel elements in 6 separate shipments to Idaho. The 4 different type transport casks
are used.
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Author: Harmon, Diane W.

Title: Administrative Mechanics of Research Fuel Transportation

Date: 9/1/1983

Report: ANL/RERTR/TM-4; CONF-821155, 483490; INIS-XA-C-020

Conference/Journal: International meeting on research and test reactor core conversions from HEU to
LEU fuels, Argonne, IL (United States), 8-10 Nov 1982

Conference Session:

Abstract/Keyterms: This presentation contains the discussion on the multitude of administrative
mechanics that have to be meshed for the successful completion of a shipment of spent fuel, HEU or LEU
in the research reactors fuel cycle. The costs associated with transportation may be the equivalent of 'a black
hole', so an overview of cost factors is given. At the end one could find that this black hole factor in the
budget is actually a bargain. The first step is the quotation phase. The cost variables in the quotation contain
the cost of packaging i.e. containers; the complete routing of the packages and the materials. Factors that
are of outmost importance are the routing restrictions and regulations, physical security regulations. All of
this effort is just to provide a valid quotation not to accomplish the goal of completing a shipment. Public
relations cannot be omitted either.
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Author: Panter, R.

Title: Research Reactor Fuel Transport in the U.K.

Date: 9/1/1983

Report: ANL/RERTR/TM-4; CONF-821155, 491-500; INIS-XA-C-020

Conference/Journal: International meeting on research and test reactor core conversions from HEU to
LEU fuels, Argonne, IL (United States), 8-10 Nov 1982

Conference Session:

Abstract/Keyterms: This paper describes the containers currently used for transport of fresh or spent fuel
elements for Research and Materials Test Reactors in the U.K., their status, operating procedures and some
of the practical difficulties. In the U.K., MTR fuel cycle work is almost entirely the responsibility of the
U.K. Atomic Energy Authority.
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Author: Laidler, J. / Devolpi, A.

Title: A Technical Basis for Proliferation-Resistant Plutonium Disposition
Date: 9/1/1995

Report: ANL/TD/CP-84850, CONF-950936-2

Conference/Journal: Special meeting on the peaceful disposition of weapons-grade nuclear materials,
Berlin (Germany), 3-9 Sep 1995

Conference Session:

Abstract/Keyterms: Final disposition of fissile materials cannot be reached without intermediate stages.
Major uncertainties now exist in the physical and chemical form suitable for ultimate disposition. Forecasts
are heavily dependent on interim experience and on policy evolution. Meanwhile, technical options for
disposition can be examined and tested. Two of these options -- pyrochemical conditioning and vitrification
-- have been the subject of research and development at Argonne. Using these technologies, weapons
plutonium could be demilitarized by being blended with spent fuel. End-products suitable for disposal of
weapons plutonium are particularly controversial because of factors associated with alternative energy uses,
potential recovery for weapons, nuclear safeguards, criticality safety, and changing standards.
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Author: Schaefer, R. W. / Aumeier, S. E. / McFarlane, H. F.

Title: Applicability of ZPR Critical Experiment Data to Criticality Safety
Date: 9/30/1995

Report: ANL/TD/CP-87945, CONF-9509297-1

Conference/Journal: Expert meeting on experimental needs in criticality safety, Albuquerque, NM
(United States), 25-26 Sep 1995

Conference Session:

Abstract/Keyterms: More than a hundred zero power reactor (ZPR) critical assemblies were constructed,
over a period of about three decades, at the Argonne National Laboratory ZPR-3, ZPR-6, ZPR-9 and ZPPR
fast critical assembly facilities. To be sure, the original reason for performing these critical experiments
was to support fast reactor development. Nevertheless, data from some of the assemblies are well suited to
form the basis for valuable, new criticality safety benchmarks. The purpose of this paper is to describe the
ZPR data that would be of benefit to the criticality safety community and to explain how these data could
be developed into practical criticality safety benchmarks.
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Author: Blomquist, R. N. / Gelbard, E. M.

Title: Alternative Implementations of the Monte Carlo Power Method
Date: 3/1/2002

Report: ANL-01/15

Conference/Journal:

Conference Session:

Abstract/Keyterms: We compare nominal efficiencies, i.e. variances in power shapes for equal running
time, of different versions of the Monte Carlo eigenvalue computation, as applied to criticality safety
analysis calculations. The two main methods considered here are “conventional” Monte Carlo and the
superhistory method, and both are used in criticality safety codes. Within each of these major methods,
different variants are available for the main steps of the basic Monte Carlo algorithm. Thus, for example,
different treatments of the fission process may vary in the extent to which they follow, in analog fashion,
the details of real-world fission, or may vary in details of the methods by which they choose next-generation
source sites. In general the same options are available in both the superhistory method and conventional
Monte Carlo, but there seems not to have been much examination of the special properties of the two major
methods and their minor variants. We find, first, that the superhistory method is just as efficient as
conventional Monte Carlo and, secondly, that use of different variants of the basic algorithms may, in
special cases, have a surprisingly large effect on Monte Carlo computational efficiency.
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Author: Blomquist, R. N. / Gelbard, E. M.

Title: Monte Carlo Criticality Source Convergence in a Loosely Coupled Fuel Storage System
Date: 6/10/2003

Report: ANL-03/14

Conference/Journal:

Conference Session:

Abstract/Keyterms: The fission source convergence of a very loosely coupled array of 36 fuel
subassemblies with slightly non-symmetric reflection is studied. The fission source converges very slowly
from a uniform guess to the fundamental mode in which about 40% of the fissions occur in one corner
subassembly. Eigenvalue and fission source estimates are analyzed using a set of statistical tests similar to
those used in MCNP, including the “drift-in-mean” test and a new drift-in-mean test using a linear fit to the
cumulative estimate drift, the Shapiro-Wilk test for normality, the relative error test, and the “1/N” test. The
normality test does not detect a drifting eigenvalue or fission source. Applied to eigenvalue estimates, the
other tests generally fail to detect an unconverged solution, but they are sometimes effective when
evaluating fission source distributions. None of the test provides completely reliable indication of
convergence, although they can detect nonconvergence.
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Author: Blomquist, R. N. / Gelbard, E. M.

Title: Monte Carlo Ciriticality Source Convergence in a Loosely Coupled Fuel Storage System.
Date: 6/10/2003

Report: ANL-03/14

Conference/Journal:

Conference Session:

Abstract/Keyterms: The fission source convergence of a very loosely coupled array of 36 fuel
subassemblies with slightly non-symmetric reflection is studied. The fission source converges very slowly
from a uniform guess to the fundamental mode in which about 40% of the fissions occur in one corner
subassembly. Eigenvalue and fission source estimates are analyzed using a set of statistical tests similar to
those used in MCNP, including the “drift-in-mean” test and a new drift-in-mean test using a linear fit to the
cumulative estimate drift, the Shapiro-Wilk test for normality, the relative error test, and the “1/N” test. The
normality test does not detect a drifting eigenvalue or fission source. Applied to eigenvalue estimates, the
other tests generally fail to detect an unconverged solution, but they are sometimes effective when
evaluating fission source distributions. None of the test provides completely reliable indication of
convergence, although they can detect nonconvergence.
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Author: Hannan, N. A./ Matos, J. E. / Stillman, J. A./ Olson, A. P./ Garner, P. L.
Title: Conversion Analyses for the VR-1 Reactor, Part | and I1.

Date: 11/14/2005

Report: ANL-05/18

Conference/Journal:

Conference Session:

Abstract/Keyterms: At the request of the Czech Technical University (CTU) in Prague, ANL has
performed independent verification calculations using the MCNP Monte Carlo code for three core
configurations of the VR-1 reactor: a current core configuration B1 with HEU (36%) IRT-3M fuel
assemblies and planned core configurations C1 and C2 with LEU (19.7%) IRT-4M fuel assemblies. Details
of these configurations were provided to ANL by CTU. For core configuration B1, criticality calculations
were performed for two sets of control rod positions provided to ANL by CTU. Fore core configurations
C1 and C2, criticality calculations were done for cases with all control rods at the top positions, all control
rods at the bottom positions, and two critical states of the reactor for different control rod positions. In
addition, sensitivity studies for variation of the 235U mass in each fuel assembly and variation of the fuel
meat and cladding thicknesses in each of the fuel tubes were doe for the C1 core configuration. The
reactivity worth of the individual control rods was calculated for the B1, C1, and C2 core configurations.
Finally, the reactivity feedback coefficients, the prompt neutron lifetime, and the total effective delay
neutron fraction were calculated for each of the three cores.
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Author: Hanan, N. A. / Matos, J. E.

Title: Criticality Calculations for the VR-1 Reactor with IRT-3M-HEU Fuel and IRT-4MLEU Fuel
Date: 1/17/2007

Report: ANL-05/23

Conference/Journal:

Conference Session:

Abstract/Keyterms: At The request of the Czech Technical University in Prague, ANL has performed
independent verification calculations using the MCNP Monte Carlo code for three core configurations of
the VR-1 reactor: a current core configuration B1 with HEU (36%) IRT-3M fuel assemblies and planned
core configurations C1 and C2 with LEU (19.7%) IRT-4M fuel assemblies. Details of these configurations
were provided to ANL by CTU. For core configuration B1, criticality calculations were performed for two
sets of control rod positions provided to ANL by CTU. For core configurations C1 and C2, criticality
calculations were done for cases with all control rods at the top positions, all control rods at the bottom
positions, and two critical states of the reactor for different control rod positions. In addition, sensitivity
studies for variation of the 235U mass in each fuel assembly and variation of the fuel meat and cladding
thicknesses in each of the fuel tubes were done for the C1 core configuration. Finally the reactivity worth
of the individual control rods was calculated for the B1, C1, and C2 core configurations.
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Author: n. a.

Title: Theoretical Nuclear Physics Division Report for Period Ending March 28, 1949
Date: 5/2/1949

Report: ANL-4284

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Descriptor Groups (Splits); Absorption- Breeding- Clementine- Criticality-
Mass- Mathematics- Monte Carlo Method- Neutron Flux- Neutrons- Numericals- Reactors- Research
Reactors- Shielding- Transport Theory; Bromine- Cylinders- Efficiency- Electric Charges- Electric Fields-
Energy- Filters- lons- Mass- Nuclear Models- Nuclei- Shell Models
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Author: Harrer, J. M.

Title: Nuclear Reactor Simulator
Date: 6/1/1949

Report: ANL-4294
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Analog Systems; Circuits; Computers; Criticality; Currents; Differential
Equations; Distribution; Electric Potential; Electricity; Neutron Flux; Planning; Reactors; Simulators
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Author: Spinrad, B. I. / Kurath, Dieter

Title: Computation Forms for Solution of Critical Problems by Two-Group Diffusion Theory
Date: 3/1/1952

Report: ANL-4352

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Criticality; Differential Equations; Diffusion; Distribution; Group Theory;
Multiplication Factors; Neutron Flux; Neutrons; Reactors
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Author: Wattenberg, A. / McCorkle, N. H.

Title: Experimental Nuclear Physics Division and Theoretical Nuclear Physics Division Report for January,
February and March 1950

Date: 4/5/1950
Report: ANL-4437
Conference/Journal:
Conference Session:

Abstract/Keyterms: Physics; Capture; Collimators; Neutron Capture; Neutrons; Nuclear Models; Optical
Systems; Shell Models
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Author: n. a.

Title: Physics Division Quarterly Report for December 1951, January and February 1952
Date: 3/15/1952

Report: ANL-4798

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Descriptor Groups (Splits); Carbon- Copper- lIron- Lithium- Measured
Values- Neutron Sources- Neutrons- Nuclear Reactions- Proton Beams- Scattering- Uranium- Zirconium;
Aluminum 27- Arsenic 75- Bismuth 209- Cross Sections- Interactions- Iron- Neutrons- Nickel 58-
Resonance- Uranium- Uranium 233- Zirconium; Borates- Born Approximation- Boron Compounds-
Hexane- Liquids- Methyl Radicals- Mixing- Neutrons- Organic Compounds- Phenyl Radicals- Scintillation
Counters; Atmosphere- Isotopes- Pressure- Solutions- Xenon; Antiferromagnetism- Antimony
Compounds- Atoms- Chromium Compounds- Diffraction- Ferromagnetism- Magnetic Materials- Magnetic
Moments- Neutrons; Acids- Atoms- Boron Oxides- Crystals- Interatomic Distances- Lattices- Metals-
Neptunium- Neptunium Carbides- Photographic Film Detectors- Powders- X Radiation; Configuration-
Fast Fission Factor- Multiplication Factors- Numericals- Resonance Escape Probability- Thermal
Utilization- Uranium- Water; Beryllium Oxides- Boiling- Breeding- Criticality- Graphite- Mass- Mixing-
Neutron Sources- Reactor Core- Reactors- Reflectors- Spheres- Uranium 235- Water; Cross Sections-
Energy- Neutrons- Nuclei- Numericals- Scattering; Chlorine 36- Energy Levels- Nuclear Models- Nuclei-
Potassium 40- Spin; Atoms- Configuration- Differential Equations- Dirac Equations- Eigenvalues-
Equations- Interactions- Iron- Mathematics- Matrices- Quantum Mechanics- Relativity Theory
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Author: Brittan, R. O. / Hasterlik, R. J. / Marinelli, L. D. / Thalgott, F. W.

Title: Technical Review of ZPR-1 Accidental Transient-the Power Excursion, Exposures, and Clinical Data
Date: 1/1/1953

Report: ANL-4971

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics and Consequence Analyses of the June 2, 1952 Critical Experiment Accident
with ZPR-1
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Author: Lichtenberger, H. V. / Novick, M. / Cerutti, B. C. / Cameron, R. A./ McGinnis, D. F. / et al.
Title: Experimental Breeder Reactor Progress Report for April 1, 1951 Through January 31, 1953
Date: 2/20/1953

Report: ANL-5023

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Blankets; Breeding; Control Systems; Coolant Loops; Criticality;
Distribution; EBR-1; Expansion; Fast Neutrons; Fission; Fuel Elements; Gamma Radiation; Losses;
Measured Values; Metals; Neutron Flux; Performance; Power; Radiation Doses; Radioactivity; Reactivity;
Reactor Core; Reactors; Rods; Shielding; Temperature; Temperature Coefficient; Uranium; Uranium 235
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Author: Brittan, R. O. / Hummel, H. H. / Livingood, J. J. / Martens, F. H. / Spinrad, B. I.
Title: Feasibility Report on Fast Exponential Experiment

Date: 6/10/1953

Report: ANL-5061

Conference/Journal:

Conference Session:

Abstract/Keyterms: The general program established at Argonne National Laboratory in connection with
the Fast Power Breeder Reactor (P BR) includes performance of exponential experiments on assemblies
having compositions which may exist in the reactor core. This report deals with that phase of the program
known as the Fast Exponential Experiment which may be described very briefly as follows: An assembly
of fissile U235 and fertile material (too small to be self- critical) intermixed with poisons (such as are
encountered in the mechanical structure and coolant system of a self-sustaining reactor) is fed with neutrons
from an auxiliary source. By measurements of the neutron flux within the assembly, important parameters
can be calculated which are necessary to the proper design of an actual critical reactor of the same
composition
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Author: Martens, F. H. / Helfrich, G. F.

Title: Critical Studies with G.E. Type Fuel Elements
Date: 8/1/1953

Report: ANL-5108

Conference/Journal:

Conference Session:

Abstract/Keyterms: Physics; Control Elements; Criticality; Fuel Elements; Iron; Mass; Measured Values;
Reactivity; Reactor Core; Reflectors; Research Reactors; Thickness; Variations; Zones; ZPR-1
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Author: n. a.

Title: Reactor Engineering Division Quarterly Report (for) June 1, 1953 Through August 31, 1953
Date: 9/15/1953

Report: ANL-5134

Conference/Journal:

Conference