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large ongoing but promising seed projects to support proposals. Indeed, the 1987-1988
reporting year was the first full year for availability of the PC-based ORTEC analyzers with
standardized rabbit system capsule size. The NAA Laboratory had also been outfitted with
its own independent sample and standards drying facility during the 1987-1988 reporting vear
and in the 1988-1989 year saw the first full implementation of this support facility along with
a new 4.5 digit electronic balance to provide two complete lab sample preparation facilities.
In addition to continuing efforts to provide preper swivthing and computer conurol software
for the automatic sample changer first installed in the 1989-1990 year, the past year saw
implementation of the new ORTEC OMNIGAM soitware and spectrum analysis package
to speed up as well as simplify spectrum analysis as every effort is being made to supply
accurate and reliable trace element analysis for a wide range of projects from high school
students working on science fair projects to doc’ sral students using trace element analysis
for their research.

Tue result of these various improvements has been an easier, more reliable and faster
turnaround of samples submitted to be irradiated for Neutron Activation Analysis with a
resultant increase in interest by potential users. The implementation of these facilities has
given the UFTR inanagement the capability to p~amote it among University of Florida users
and among researchers at other universities and colleges around the his total does State of
Florida. As the availability of this hign technology facility becomes better advertised through
its users, its usage continues to increase, limited realistically by the unavailability of full-time
personnel committed to the analytical laboratory facility. Staffing is clearly a key limiting
factor in the total throughput as well as the rate of processing of samples for trace element

analysis after irradiation in the UFTR.
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In addition to support from the College of Engineering through the Nuclear
Enginecring Sciences Department, the primary catalyst for maintaining facility usage
continues to b. the Department of Energy’s (DOE) Reactor Sharing Program. This
reporting year was the eighth consecutive year in which the UFTR was surnorted as part
of DOE’s Reactor Sharing Program. Although this was the second consecutive year not to
receive an increase in level of support due to DOE funding cuts, notification was received
of a small but significant 8% increase for the next 1991-1992 reporting year.

This program is designed to increase the availability of University reactor facilities
such as the UFTR for non-reactor owning educational (user) institutions ranging from high
schools to colleges and universities. Basically, this grant provides funds against which reactor
operating costs may be charged when the facilities are utilized by regionally affiliated user
institutions for student instruction/training or for student or faculty research that is not
supported by outside funding. In all, twenty-one(21) different outside academic institutions
ranging from high schools to universities around the State of Florida and across the country
made use of this program to utilize the UFTR for research (primarily via neutron activation
analysis to determine trace element composition), for reactor f. .ility demonstrations,
experiments and course work related to various aspects of operation and for training of
students in various community college programs such as nuclear medicine technology and
radiation protection technology and for research and training programs for high school
students for which a number of senior level science fair projects are still in progress. This
total does not include several non-reactor usages for researchers at other schools for

reevaluation of data using the NAA Laboratory PC-based analyzers.
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viability of their design work. This year also saw increased activity in plasma kinetics
research as part of the nuclear space power research program in the Nuclear Engineering
Scicnces Departmen: and the Innovative Nuclear Space Power Institute after usage was
limited ir the previous year; although unfunded, this usage is hoped to provide impetus for
future support. Additional new experiments are planned for the upcoming year. External
users for courses include Central Florida Community College for its radiation protaction
technology courses as well as Sauta Fe uand Hillsborough Community Colieges for their
nuclear medicine technology courses plus physics courses at the Florida Institute of
Technology and the University of Central Florida. This year also saw usage by Stetson
University for a course on Energy and the Environment.

With many continuing usages already scheduied along with the state-of-the-art
analysis instrumentation and support equipment in the NAA Laboratory, plus renewal of the
Reactor Sharing Program support at an increased level, facility utilization and energy
generation for the upcoming year should show growth in quantity as well as diversity. The
latter augmentation is particularly possible because the UFTR utilization under the DOE
Reactor Sharing Program has spread publicity on the availability of the UFTR so that a
number of investigators on the University of Florida campus and elsewhere around the state
have again indicated o1 interest in using the reactor facility and its experimental systems
during the upcoming year. Several other state-wide users are in the process of preparing
proposals hopefully to provide funded usage of the UFTR within the next year. The large
usages for the three groups at Fiorida State University and another at the University of
Wisconsin at Eau Clair/Southeast Missouri State University, are primarily to demonstrate

capabilities to support proposals seeking external support as an outgrowth of the DOE
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Reactor Sharing Program supnort. Therefore, expectations of continued growth in quantity
as well as diversity of reactor facility usage dependent on a continued upgrading of facility
capabilities and staff expertise are quite realistic. One previous concern about the lack of
growth in Reactor Sharing support is partially reduced by the Program increase for the next
year; i~ addition, the DOE University Reactor Instrumentation Program bhas been
instrumental in providing supvort for much needed instrumentation such as the console two-
pen recorder, the new air particulate detector and a backup reactor Safety Channel and has
also been renewed for the next year.
12 Facility Improvements

For facility enhancement, the neutron radiography facility was available during the
last two years and has been further optimized during the reporting year, again using a
student project and staff time to obtain a more uniterm neutron field for radiographs. A
major effort was devoted to installing a semi-permanent shield structure and a movable
table for positioning objects and the film cassette for applications of neutron radiography
in the 1988-1989 reporting year. As a result these improvements have not only reduced the
radiation leveis associated with radiography but have also reduced the time and effort
required to implement the radiography facility as ons of the UFTR experimental
capabilities. The neutron radiography facility continues to provide a strong base for growth
and diversification of usage during this year and should continue to do so during the
upcoming year as the facility is further optimized to atiract mor: users, not only for
demonstrations and evaluations of radiography system parameters for laboratory and other
exercises biit a'so for research and service usage. One external company has already utilized

the facility fo: over 130 hours of usage on a number of occasions and has been pleased with
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the results, especially with radiography performed using a graded thickness boraflex standard
to demonstrate and document the sensitivity of the facility. Cne other possible University
user is interested in using neutron radiography for research on layered materials.

Plans have also been formulated for installation of a prompt gamma analysis facility
at the UFTR to compiement the NAA Lab capabilities. This is a multiyear enhancement
project; work ia progress since last year incluces characterization studies on a suitable beam
port to coicplement a preliminary design of the facility performed as a summer research
project by a high school student two years ago. During the upcoming year funds will again
be solicited to support equipment purchases for this facility with installation and initial
implementatiun possible by late in the next reporting year provided the necessary funding
is obtained. There is already one researcher at the University of South Florida(Tampa) and
one industriz. firm who will use such a facility as well as one in the Material Science and
Engineering Department on campus. Indeed, two users went to another {cility for such
usage during this most recent reporting year.

Another area of enhancement receiving considerable attention this year was a series
of measurements to characterize all experimental facility irradiation parameters from
neutron flux and spectrum characteristics and gamma dose levels and specirum chaiacteris-
tics to ratios of neutron and gamma field dose parameters. As indicated above, some of this
work has supported the design of a prompt gamma analysis facilicy. It had been hoped that
a masters’ level student would be able to bring this program to fiuition during this year,
though datz to date hias been sufficient to support continued plasma kinetics research for
the space power reactor program at the University of Florida and for research on radiation

effects on dielectric materials for a researcher at Florida State University. Further work is
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necessitated limitations in the growth of some usage programs. It is expected that these
limitations will be considerably less restrictive during the upcoming repoiting year with the
licensing of two new-SROs early in the reporting year. Althougb_unsucccssful to date, the
expectation is that we will be able to hire a new full-time Reactor Manager ir: the upcoming
year,
1.3 Administrative Commitment of Resources

The level of administrative work dedicaied to regulatory activities is expected to be
at a similar or increased level during this next reporting year. During this year the first
NRC/UFTR Management Conference was held on January 29, 1991 concerning activities
authorized for the UFTR facility(R-56 License) . The 1ssues discussed at this meeting
relzted to UFTR programs, licensee performance and current regulatory requirements. A
meeting summary, list of attendees and a copy of the licensee handout material are
contained in Appendix A as documentation of the meeting wh 1 is to occur about once
every 18 morths to assure effective regulator/licensee commurucations. Although the
facility received two NRC inspections during the reporting year, in the areas of Security and
Safeguards including one to resolve an allegation concerning lax security, it was not cited
for any violations. The public documentation of the results of these two NRC inspections,
one conducted on October 25, 1990 in the area of Security and to review Revision 4 to the
Physical Security Plan for the SPERT fuel facility (submitted to NRC in the previous
reporting year) and one conducted on March 7, 1991 in the area of Salcguards, is contained
in Appendix B.

Alnough the facility was not cited for any violations during the year, the.: was one

promptly reportable occurrence involving a failure to check control blade interlocks per
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SOP-A.2; as a failure to follow a procedural requirement, this occurrence was a potential
violation of technical specifications and was so reported to the NRC. The final 14-day
report on this event dated October 29, 1990 is contained in Appendix C. As indicated in
the report, it was determined that the procedural specifications in this case were
unnecessarily restrictive and they were subsequently relaxed io agree with the technical
specification requirewnents on performance checks of the control blade interlecks. It was
noted that this violation was primarily administrative in nature. There was no ~~ mpromise
to reactor safety in this event, nor was there any impact on the health and safety of the
public or facility personnel.

In the last operations inspection in November 13-16, 1989 of the previous reporting
year, the faciliiv was cited for exceeding the allowable surveillance intervals for control
blade drop time checks and for quarterly scram checks due to misiuit- —~retation of allowable
surveiliance intervals, per the UFTR technical specifications.  Corrective action has
included tracking all required surveillances by total days to assure that allowable surveillance
intervals are not exceeded or normal reactor operations have not been allowed so that
subsequent violations of this type have not nccurred. Ir addition, to avoid future violations
of allowable surveillance intervals, all tracking has been converted to an elapsed-time
tracking system. This violation was also prinarily administrative in nature and involved no
actual safety problem or potential for etfect on the health and safety of the staft or the
{molic. The facility has been in full compliance from discovery of the violation with all
conective steps committed t¢ WRC to prevent recurrence shown to be effective but
somewhat time consuming,

Other administrative activities have also involved large commutments of time and
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resources during the year. However, there have been no amendments tu the Technical
Specifications since Tech Spec Amendment 17 was fully implemented in the 1988-1989
reporting year when the requirement for the core vent sampling system pius the revision
permitting certain activities 1o be conducted when the reactor is shutdown, the vent system
secu~ed and the stack monitor reading above 10 cps were all finally incurporated into the
UUFTR Stardard Operating Procedures. Mo further requests for changes in the approved
Tech Specs are anticipated for the operation of the UFTR with its ptesent high-enriched
fuel ¢t a rated power level of 100 kWth. it is expected, however, that another substantive
amendment to the Technical Specifications will be required before the UFTR can be
converted from utilizing high-enriched MTR plate- type fuel to utilizing low-enriched silicide,
plate-type fuel

Second, one revision to the approved UFTR Emergency Plun was submitted to tne
NRC during this reporting year with a 'etier dated December 13, 1990. Otaer than
correcting a number of typographical errcrs, Revision 6 consists of minor changes te three
pages *o update equipme. and room locations in the first floor laboratory, the location of
the emergency equipment cart and the allowed locations of the Emergency Equipment
Inventory. These changes were cvaluated as not decreasing the effectiveness of the
Emergency Plan and were incorporated into copies of the Plan and transmitted to all
external copy holders via a memorandum dated Decemver 27, 1990. In a ietter dated April
17, 1991, the NRC notified the facility of their evaluation that the changes do noi decrease
the effectiveness cf the Plan so the changes previously transmitted were supported.
Revision 5 documentat.on is contained in Appendix D.

As the Emargency Plan continues to be evaluated, it is likely that additional changes
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clerify what is meant by document control files, where they are kept and who is to update
them. This revision could have been treated as a temporary change notice but Revision 2
was also used to collect and incorporate five(S) previous TCNs as well as reformatting the
applicable forms in a single revision. Second, Revision 2 for UFTR SOP-O.5, "UFTR
Quality Assurance Program” was generated to relax requirements on Auxiliary Operating
Instructions, to have the SOP text match audit areas on Form SOP-0.5E, to delete the
operational restriction on the Emergency Drill Card, to update specifications on the
recorder used to measure control blade drop times, to deiete surveillance data sheets for
the Annual Nuclear Instrumantation Calibration Check(A-2 Surveillance) which is now
controlled by SOP-E 4 and to update Surveillance data sheets for the Biennial Evaluation
of UFTR SOP Manuuls for completeness(B 3 Surveillance). Again all these changes could
have been treated under the TCN category; however, Revision 2 was also used to collect
and incorporate twenty-two(22) previous TCNs as wel! as provide uniform pagination of
surveillance data sheets. Finally, Revision 4 for UFTR SOP-D.1, "UFTR Radiation
Protection and Control" was generated to implement changes in the new University of
Florida Radiation Control Guide(Revision: 10/89) and to make several other minor changes
to facilitate SOP usage including incorporating monthly versus weekly exposur. limits,
requiring 10 CFR Part 19 instruction in certain cases plus other changes including collecting
and incorporating five(5) TCNs into the single revision. Again to meet Tech Spec
requirements, the SOPs 0.1. 0.5 and D.1 are contained in Appendix E.

The current Operator Requalification and Recertificat‘on Program for the UFTR
was scheduled to end in June, 1991. Therefore, renewal of the program with no changes

was undertaken by submission to the NRC of the new two-year program cycle with a letter
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dated May 31, 1991, This renewed training program is contained in Appendix F of this
report and addresse; _ne training program from July 1, 1991 to June 30, 1993. At years’ end
there had been no response from NRC; since the previous submittal in May, 1989 had also
received no response, this program has continued to be implemented to control
requalification training requirements. Although there were no changes to the Plan as
written, a large effort was expended throughout the reporting year to generate objective
question and answer banks for the various portions of the Program as they are tested for
the new SRO candidates. Indeed, such banks were effectively implemented early in the year
for the Annual Walkthrough Examinations and the Annual Practical Operation
Examinations. The various banks now contains sufficient numbers of questions and answers
to support NRC-administered requalification examinations when needed.

Considerable aiministrative efforts were also devoted to the HEU to LEU
Conversion during this year. A new proposal updating the UFTR conversion schedule and
work status per 10 CFR 50.64{L)(2) r~quirements was submitted in March, 1991 as DOE
funding received in November, 1987 has been continued to support conversion analysis
though on a delayed schedule.

During the previous year, following the decision made the previous year not to utilize
SPERT fuel for conversion, 1200 SPERT fuel pins were transferred to Oak Ridge National
Laboratory under QA Program Approval 0578(Revision 1) contained in Appendix G of this
report. In addition the SNM-1050 “storage only" license was revised to allow moving the
fuel to a new location in the Nuclear Research Field Building. The fuel transfer plus fuel
move and decontamination efforts involved ne~rrly 140 hours of experiment time, as well as

considerable administrative effort. Efforts have continued without success to ship the

I-18



remaining SPERT fuel to a DOE or other secure facility.

After the loss of the student performing the neutronics safety analysis for the UFTR
HEU-to-LEU conversion at the end of the 1988-1989 reporting year, there was also
considerable management effort involved in training a new student and then rechecking the
computational methodology and essentially starting from scratch on the actual core
calculations to support the HEU-to-LEU conversion. Although this project was further
delayed, real progress was being made at the end of the previous 1989-1990 reporting year
in assuring the computationai methodology is adequate to analyze the existing core as a
benchmark for further calculations. The neutronics benchmark work was ccnpleted this
year as a special project; subsequently, @ masters degree project was utilized to produce
extensive neutronics calculations of the proposed LEU core. The likely fuel bundle design
has 14 plates. At year's end, tierma  'raulics calculations are beginning with analytical
model development 10 be followed by analysis of several potential fuel bundle designs and
core ioadings. As expected, considerable facility management effort was again devoted to
completing the neutronics analysis. It is expected that a similar management effort will
again be devoted to the thermal-hydraulics analysis and then to preparing the license
amendment pachage for the HEU-to-LEU conversion during the upcoming year with
another extension for the submittal of the safety analysis to NRC likely to be needed.

A final administrative effort in this area has been devoted to considerations for
shipping the remainder of the SPERT fuel from the SNM-1050 Facility. Complete
documentation for NRC QA Program Approval for Radioactive Materials Packages No.
0578, Revision No. 1 is contained in Appendix G. The program approval is valid until

October 31, 1992 and was used to transfer 1200 SPERT pins to an Oak Ridge National
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Laboratory reactor facility this year, Since it will be necessary to remove the remainder of
the SPERT fuel to another facility eventually, the hope was that it could be accomplished
in this year. Since it was not, the hope is now to do so before the end of the next reporting
year before the QA Program expires.

The level of administrative work Jedicated to regulatory and licensing activities is
expected to remain at a similar or even higher level during the next reporting year. The
efforts to update the UFTR SAR and tiie Emergency Plan will continue as will review and
evaluation of SOPs and other facility documents. Of course, considerable facility
management effort will be devoted to performing calculations and preparing the license
amendment package for HEU-to-LEU conversion during the upcoming year, though the
safety analysis submittal may have to be delayed to the following reporting year. In
addition, it is likely that shipment of the remaining fuel from the SNM-1050 SPERT facility,
as well as shipment of waste from the UFTR will involve considerable administrative effort.
The net result is that administrative efforts directed at compliance with NRC requirements
will not be reduced but will likely be significantly increased during the next reporting year.

The considerable test, maintenance and surveillance activities required by the facility
license, Technical Specifications and other controls also contributed significantly to usage
and personnel commitments. Details on these surve.lance and maintenance usages are
presented in Section V of this report, while any associated modifications or evaluations of
potential unreviewed safety questions are tabulated in Section IV. This contribution has
remained relatively constant from last year even though there was no large single outage
and despite elimination of mainten.rce problems with replacement of the console two-pen

recorder. This effect is primarily because there were a number of corrective as well as
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preventive .aintenance outages to address circuit ckanges in Safaty Channels as part of the
Annual Nuclear Instrumentation Calibration Check(A-2 Surveillance) as well as multiple
failure in the components of the Reactor Vent Sysiem, the Area Radiation
Monitoring(ARM) System and in seals and connections on the primary coolant system with
the ARM system now being given high priority for replacement as funds become available.

Another considerable administrative effort during the last reporting year involved
documenting an estimate of UFTR decommissioning costs. In accordance with the
requirements of 10 CFR 50.33 and 50.75, the UFTR made its official submittal estimating
decommissioning costs and delineating ‘““e means of funding decommissioning vith a letter
dated July 19, 1990. Considerable efforts were involved to obtain information on estimated
costs for decommissioning the UFTR facility includin’ asbestos removal. The estimated cost
for the complete decommissioning of the UFTR facility was quoted at $2.02 million and
assumes most work will be performed by contractors. Since the Uriversity of Floiida is a
state institution, the provisions of 10 CFR 50.75(e)(2)(iv) were used to indicate the funds
needed for decommissioning will be requested from the Florida Legislature if and when a
decision to decommission the facility is made. The submittal also stated the cost estimate
for decommissioning for 1991 and later years would be adjusted for inflation by the
consumer price index and the new estimate kept on file at the facility as required. Per the
requirements of 10 CFR 50.82 the UFTR also committed to submit an application for
renewal of the license or a formal decommissioning plan at least two years prior to license
expiration on August 30, 2002. During this year this cost estimate for decommissioning was
updated based on the increase in the Consumer Price Index from Juue, 1990 to June, 1991;

the cost estimate increased from $2.02 to $2.115 million dollars as documented in a
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a significant impact on usage as several individuals would like to use such a facility.

The expectations for the 1990-1991 year are positive. Significant opportunities for
expanded education and research usages are apparent. The significant possibilities for
continued growth in existing and new program areas are A chs ienge that is being addressed
vigorously with efforts to license two new uperators. With sufficient support, there is no

limit to growth in facility usage.
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V. Singleton . Student Reactor Operator Trainee(1/3
time )(September 1, 1990 - July 10, 1991)

C. Wheeler . Facility Clerk (1/3 time)(November 20, 1990 -
May 2, 1991)
B. A. Reynolds . Radiation Control Technician/Facility Clerk (1/3

time )(April 30, 1991 - July 3, 1991)

T. Becker . Student Radiation Control/Facility Technician
(1/2 time)(July 19, 1991 - August 31, 1991)

P. Merrow - Secretary Specialist (3/4 time) (September, 1990
- August, 1991)

E. Radiauon Control Office

D.L. Mun:oe* . Radiation Control Officer (September, 1990 -
August, 1991)

JA. Keeley . Radiation Control Technician (September, 1990 -
August, 1991)

S.E. Martin - Radiation Control Techrician (September, 1990 -
August, 1991).

B.A. Reynolds . Nuclear Technician (September, 1990 - May,
1991)

M. Raja . Nuclear Technician (September, 1990 - August,
1991)

Basic routine health physics is performed by UFTR staff, however, assistance from the
Radiation Control Office is required for operations where a significant dose (Level | RWP)
is expected or possible and where certain experiments are inserted or removed from the
reactor ports. These personnel are also required for ceriain operations where high
contaminatio. levels may be expected. They also periodically review routine UFTR
radiation control records and operations and assist in performance of certain radia*ion safety
and control related surveillances. As a result, a number of radiation control office personnel
are noted and though employed 1/3, 1/2 or full time, only a small fraction of their work
effort supports UFTR activities. Several others with oniy infrequent contact at the UFTR
are not listed though they are available for backup purposes.

“The specifizd alternates for the Radiation Control Officer position are Ms. Kaihleen
Buckley, J. Keeley, and W. Coughlin.
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taclity. The additional implementation of two state-of-the-art PC-based spectrum analyzer
sysean - with comiplete ORTEC software packages for spectrum analysis and data reduction
‘2w beena ey nport factor for reactor utilization during the last four reporting years for
CO. AT s raining uses as well as research and service projects, several of which
aitt e ongoing but promising seed projects to support proposals for external support.
The 1987-1988 reporting year was the first full year for availability of the PC-based analyzers
using ORTEC software with standardized rabbit system capsule size. The NAA Laboratory
was also outfitted with its own independent sample and standards drying facility during the
1987-1988 reporting year with full implementation accomplished during the 19881939
reporting year. The result of these various improvements has been an easier and faster
turnaround of samples submitted to be irradiated for Neutron Activation Analysis, In
addition, the shieldiag around the pneumatic sampie insertion (rabbit) system used to
facilitate short irradiations for neutron activation analysis was upgraded during the 1988-
1989 reporting year.
The experime .t} neutron radiography facility was also upgraded during the 1988-
1989 reporting year. With insiallation of a semi-permanent shielding cavity as well as design
and implementation of a movable table to position objects to be radiographed along with
movable shieiding blocks, the UFTR reutron radiography facility has reached a level of
mature application with much reduced ‘nstallation time and more reliable results. Not only
has it been used for several demonstritions and exercises for university classes, as well as
for visitors from other educational institutions (Reactor Sharing) and for two senior projects
to document implementation, but, perhaps more significantly, it has been used extensively
for one externally funded user with good consistent resuits over the past several years.
Further improvements were implemented in the radiography facility during this reporting
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year to improve the beam quality in an attempt to reduce the exposure times needed for

various types of radiography with further improvements planned to reduce installation time
and standardize exposure time during the upcoming vear. This work was at a much reduced
level in this year due to efforts to train new reactor operators,

During the last reporting year, a senior project was completed to design an automatic
sample changer for the NAA Laboratory. Before the year began, the manufacture of this
device was completed and it was partially implemented but its timing circuit will only allow
it to insert a single sample. During this current year plans were to redesign the timing
circuit to provide a fully automated sample changer to eliminate technician time to change
samples overnight, thereby greatly increasing the sample throughput in the analytical
laboratory. At year's end this redesiga is only partially complete as the effort must also
include software development for the attached computer system to assure samples are
properly counted and the data stored for later analysis. During the 1990-1991 reporting
year, the newly released and improved next generation ORTEC software package
(OMNIGAM) for spectrum analysis was acquired and implemented on the PC-based
analyzers to improve analysis capability and sensitivity; this upgrade assures these PC-based
analyzer systems remain state-of-the-art in analysis capability though the computers
themselves are now in need of replacemant to speed analysis of samples and save analyzis
time while maintaining throughput.  During the next year plans are also underway to
obtain additional computer modules to improve the speed with which analysis is performed
and perhaps at least one ne' computer. In addition, it is planned to obtain and implement
an integral shield for one of the PC-based detector-analyzer systems. All of these
imp-ovements should increase laborau ?;ry throughput while enablingaboratory workers to
address experiment design, student training and other areas with better results and less effort.
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With the continued support of the DOE Reactor Sharing Program in the 19901991
reporting vear (though at the same reduced leve! of the 1989-1990 grant year), there has
been continued significant usage by a wide variety of users from a broad spectrum of schools
for educational as well as research purposes; again, several proposals for separate research
funding are in progress. There has also been continued slow growth in reactor usage for
both educational and research programs sponsored by the University ot Florida but spurred
by Reactor Sharing users, with the research area showing several relatively large projects
with proposals awaiting funding.

The plasma kinetics research has been an active area in the past; though relatively
inactive in the previous reporting last year, it saw renewed activity in this last vear as a
doctoral student performed most of the research for his degree. There is also a proposal
for instrumentation development in this area of plasma kinetics, which still may be funded.
Finally, there were also several commercial research irradiations and related projects again
this year with one utilizing the radiography facility and beam transmission facilities for over
70 hours. When combined with the computational analysis capabilities for NAA, it is hoped
more such usages will be forthcoming during this next year to complement further UFTR
research and educational utilization ﬁﬁdes whether supported by the University of
Florida, Reactor Sharing or externally funded sources.

The level of administrative work dedicated to regulatory activities is expected to be
at a similar or increased level during this next reporting year. Although the facility received
two(2) NRC inspections during the reporting year in the areas of Security and Safeguards,
it was cited for no violations. The inspection in October, 1990 also cleared the facility from
4 security-related allegation claiming lax security procedures as well as providing final
approval of Revision 4 of the UFSA SNM-1050 license per the changes in storage and
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security implemented late in the last reporting year. The second safeguards/SNM inspection
in March, 1991 was equally uneventful. In addition to the two inspections, the NRC also
held an NRC/UFTR Management Meeting at the UFTR facility on January 29, 1991 with
@ number of NRC personnel from Region Il in Atlanta and NRC Headquarters in
attendance along with a resident inspector from the Crystal River site plus various personnel
in the UFTR administration. The summary of this meeting shows it addressed various
activities authorized for the UFTR facility including usage, licensee performance and current
issues of interest to NRC and/or the UFTR licensee representatives. The summary of this
meeting including the list of attendees is included in Appendix A of this report.

Activities in response to this management meeting as well as past NRC inspections
and efforts to maintain facility compliance occupied significant facility management and staff
time during the reporting year. Nevertheless, despite two NRC inspections and the
Management Meeting during the year, less time was spent in responding to NRC inspections
than in any recent year. Of course, considerable additional time had been spent in the last
reporting vear independent of inspections and responses to inspections in developing the
facility’s official submittal of a decommissioning funding plan dated July 19, 1990 to meet
the new requirements of 10 CFR 50.33 and 50.75 estimating UFTR decommissioning costs
and delineating how funding would t» obtained should a decision to decommission the
UFTR be made at some future time. As required, the updated estimate of dec mmissioning
costs was produced and documented in a memorandum dated July 30, 1991 to the UFTR
Lecommissioning Information File. The original submittal and the update are contained
in Appendix H.

Dur.ng the 1989-1990 year, considerable effort was also spent in following up the
decision made two years ago not to utilize the pin type SPERT fuel for conversion of the
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UFTR from HEU to LEU fuel. Subsequent efforts in transferring 1200 SPERT fuel pins
to Oak Ridge National Laboratory plus revising the SNM-1050 “storage only" license and
then moving the fuel to a new location in the Nuclear Research Field Building and then
decontaminating the facility involved nearly 140 hours of experiment time, as well as
considerable administrative effort. In the 1990-1991 reporung year this effort was reduced
to about 60 hours though considerable administrative effort was expendcd in attemptiag to
arrange shipment of this unneeded fuel to a secure DOE facility like Oak Ridge National
Luboratory without success.

After the loss of the student performing the neutronics safety analysis for the UFTR
HEU-to-LEU conversion &t the end of the 1988-1989 reporting year, there was also
considerable management effort involved in training a new student and then rechecking the
computational methodology and essentially starting from scratch on the actual core
calculations to support the HEU to LEU conversion. Although this project has been further
delaycd, real progress was made this year in essentially completing the static neutronics
calculations based on efforts last year to assure the computational methodology is agequate
to analyze the existing core as a benchmark for further calculations. With the completion
of static neutronics calculations and production of a masters project, efforts at years’ end are
being directed ioward thermal hyvdraulics analysis as a 14-plate fuel bundle of standard
silicide fuel plates is the most likely design for the LEU core. It is expected that
considerable facility management effort will again be devoted to the analysis and then to
preparing the license amendment package for the HEU-to-LEU conversion during the

upcoming year with another extension for the submittal of the safety analysis to NRC likely

to be needed.

Iil-6

-



Shown in Table [1I-1 is a summary breakdown of reactor utilization for this reporting

period. The list delineates UFTR utilization divided into fifty-eight (58) different
educational, research, training, tests, surveillances and facility enhancement operations and
general tour/demonstration and educational activities. The total reactor run-ume was over
333.6 hours while various experiments, surveillances, maintenance and other projects used
over 1904 hours of facility time, not counting a large block of time devoted to routine daily
and weekly checkouts. In addition, there were many concurrent usages during the year to
optimize utilization of available personnel. The run time represents a significant decrease
of nearly 32% from last year due primarily to loss ~f licensed personnel including the loss
of the SRO/Acting Reactor Manager in October, 1990 and the loss of another SRO midway
through the year for all except non-licensed consuitant-type activities as the Acting Reactor
Maaager. The large decrease in run time is despite an increase from the relatively low
availability for last year (67.2%) to a closer-to-normal level of availability this year (74%).

With the efforts to train two new senio~ reactor operators plus admiistrative
activities and the usual large educational component of facility usage not requiring or
involving only minimal reactor operation, this decreasc in run time was to be expected. In
contrast, the experiment time represents a slight increase of over 3.1% without accounting
for over 571 hours of concurrent experiment time in a varisty of areas. This concurrent
time is one of the highest ever showing good use of facility personnel especially for
educational activities, many involving the Reactor Sharing Program. The increase in
experiment time is primarily attr'buted to the relatively high reactor availability (74.0%) for
the year, plus all the training efforis that have been expended. Although two operator
candidates dropped out, one new one was picked cp in mid-year so that tw) new SRO
candidates are scheduled to take SRO license examinations early in the next ‘eporting year.

-7



/

L tt.v v" Lt‘f‘ "‘“u,

G fan

Hoa

lime is also attriputed to continued improvement in record-kesping of project times using
the facility or its staff but not the reactor such 1s tour groups and nearly 60 hours for project
work with the LEU SPERT fuel for checks at the Nuclear Research Building. Despite the
lack of any single large outage during this year, the total time spent on maintenance
activities is significant, with corrective and preventive maintenance on the nuclear
instrumentation circuits as part of the annual nuclear instrumentation calibration check, on
the reactor vent system including the stack radiation monitor, on the area radiation
monitoring system and on leaking seals and connections for the primary coolant system
dominating corrective maintenance activities and forced outage times due to multiple
maintenance efforts.

The large decrease in run time along with a small increase in experiment time are
directly attributable to the combination of reasonably good reactor availability (74.0%) for
the year coupled with continued high interest in the usage of the UFTR for education,
training, research and service activities. In contrast, the loss of the Acting Reactor
Managers/SRO early in the year and then the effective loss of a second SRO from licensed
activities after mid-year contributed strongly to decreased run time. The outlook is
reasonably good for increased run time in the next year as two SRO candidates are expected
to be licensed early in the new year. In addition advertisement is continuing to seek a
permanent replacement for the Reactor Manager(SRO) to assure adequate staff supervision.

In summary, these figures in Table III-1 indicate continued high and diverse
utilization of the UFTR facility with research and educational usage maintained in most
areas and increased in some areas despite the loss of two licensed staff members and
availability at 74%. The design and implementation of various new facilities as well as the
refurbishment of existing facilities continue to play a key role here to enhance and promote
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educational, training and research utilization at all levels. In addition, the newly
implemented neutron radiography facility has been available for the entire vear and has
been upgraded to facilitate usage as it is now nearing optimization to provide a strong base
for continued gr #th and diversification of usage during the upcoming year as the facility
is further optimized 10 attract more users, several of whom have again .xpressed interest
in its use for research projects. Of course, the Reactor Sharing Program is planned to
continue to play a key overall support role in encouraging facility usage in all categories as
this support has again been renewed but with an increased level after the decreased budget
levels in the 1989-1990 reporting vear and this past year following the peak level in the
1988-1989 reporting year. This increase is small but well-deserved considering that the past
three ,cars have seen the most diverse facility usage in the last fifteen years, primarily due
to the synergistic effects of the Reactor Sharing Program. As in the current year, the facility
expects (o utilize the UFTR facilities for reactor sharing supported activities for well over
twice the usage time covered by program funding; the remainder is essentially an
inducement to support future growth in facilities utilization among those who can be made
cognizant of its unique capabilities. Unfortunately these latter usages are frequently delayed
due to unavailability of sufficient support personnel or f- “ities.

Table I11-2 summarizes the different categories of reactor utilization: (1) college and
university teaching, (2) research projects, (3) UFTR operator training, requalification and
recertification, experimental facilities enhancement plus UFTR testing, maintenance,
surveillance activities, (5) HEU-TO-LEU fuel conversion related efforts, and (6) various
tours, reactor cperations ¢ emonstrations and educational activities which is a final category
to account for all other planned usages. The absence of any utility operator training is a
point that continues to be noteworthy versus ten (10) years ago; efforts continue to schedule
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of the extensive maintenance efforts on the nuclear instrumentation channels and related
circuits primarily as parc of the annual nuclear instrumentation calibration check plus
extensive and repeated maintenance efforts on the Reactor Vent System including the stack
rudiation monitor, diluting fan bearings and the diluting fan tachometer-generator. Other
maintenance efforts requiring large commitments of resources and extensive outage
commitments included the usual maintenance efforts on the area radiation monitoring
system as well as a series of efforts to repair small primary coolant system leaks and related
problems including replacing the demiceralizer pump seals, the PC pump motor bearings
and the PC pump seals. Though the only maintenance effort that invoived more than a
week or so was the work associated with the annual nuclear instrumentation calibrution the
other projects did involve considerable unavailability becuuse of recurring failures. The
remain... survellance and maintenance time for the year was at a reasonable ievel. The
HEU-to-LEU fuel conversion related efforts involved relatively low levels of efforts
involving reactor facility time as shown in Table I1I-2; nevertheless, consicerable analysis
efforts were expended in advancing this project. Finally the last category of reactor tours
and demonstrations in Table III-Z showed a significant increase as the number of university-
sponsored groups as well as high school ‘lasses visiting the facility for substantive
demonstrations and experiments continues to increase.

Of course, the training and operational programs supported under the DOE Reactor
Sharing Program, the large amount of internally supported usage for education and research
plus severai service activities all contribute to maintain the total facility utilization at high
levels especiz’'v since growth in Universiry of Florida course usage has siowed. With many
educational and several large research projects (including several sponsored by reactor
sharing and several deriving from the University of Florida Nuclear Engineering Sciences
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laboratones and operator training seasons where the usage was lengthy but at relutively luw
or fluctuating power levels, the power generation could have been considerably higher.
Indeed, even with a 74% availability factor for the year, the real limitation on usage has
been a combination of licensed personnel unavailability, lack of funded support for desired
usages especially for some of the reactor sharing projects and time lost for maintenance as
well as scheduled surveillances and inspections of all kinds (NRC, ANI, RSRS, etc.) for
which time commitments continue 1o increase.

Described in Table 1II-5 is a monthly breakdown of usage and availability data. As
ncted in Section 1 of this report, there was one relatively large individual outage fo- the
Annual Nuclear Instrumentation Calibration ( A-2 surveillance ) and associated activitie< such
as repair of the fniled circuits during the 1990-1991 reporting year in contrast to the previous
year so the overall availability is up considerably to 74% fromn 67.18% but with no single
month at 100%. For the year the availability is far below the historically high level of 91.5%
recorded iu the 1987-1988 reporting year. Nevertheless, a significant part of the 26.00%
unavailability is attributed to personnel vacations and lezve as well as the administrative
shutdowus underiaken for schedulea maintenance, not malfunctions. Similarly, Table ITI-6
coniains a detailed breakdown of days unavailable each month with a brief description of
the prirnary contributors. The overall availability of 74.00 is somewhat below the average
of about 82% over the last five years; therefore, improvement is expected in the upcoming
year as several outares were utilized to perform corrective and preventive maintenance
projects on various components in the nuclear instrumentation chaunels, the reactor vent
system ircluding the diluting fan bearing and the stack radiation monitoring system as well
as the area radiation nionitorirg system plus replacement of seals on the primary coolant
pump and the PC demineralizer pumip as well as the quick disconnects on the demineralizer
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and the bearings on the PC pump as the pnimary contributors 10 forced unavailability during
the roporting year, As shown in the data in Table I11-6, key causes of failures have
genesall . been isolated and corrected to limit recurrences of related failures. Such a
Maintenance prilosophy is expected to assure a return to high availability, hopefully
exeeeding %% ‘n the next vear: nevertheless, it is plannad to seek funds during the next
vear to vsplace the area and stack radiation monitoring systems as they continued to be a
primary coniributur of unavailability.

Descrited in Table i1I-7A i. an explanati.:n and uate for all unscheduled trips for the
repor'ng period.  As explained in the tatle, there were no trips during the 1990-199]
reporting yery anC ne trips cince the trips on 7 and 15 September 1989 and the trip on 29
November 1989 which was attributed to erratic operation vy the bistable trip circuit for
Safety 2 bi_h voitage. Since there have been no further trips for the remainder of the ve ar,
the corrective and preventive maintenance performed for these irips in 1989 has coatinued
to oe cemonstrated to be effective,

lable UI-7B contains no entries ‘or unscheduled trips. In this case, the iack of
scheduled trips is primarily due to the lack of utility ‘raining programs where such trips are
part of the training exarcises. It is expected that some trips may be included in the Reactor
O‘perators Laboratory course for the upcoming year as well us for some of the operations
demonstrations for viher advanced classes in nuclear engineering.

Scveral incidents (one reportable) described us unusuai occurrences (and per UFTR
Tech Specs sometimes potentially abnormal occurrences) occurred during this reporting
year. Table III-8 contains a descriptive log of twelve(12) unusual occurrences with relatively
brief descriptive evaluations of each. Only one of thase occurrences, as the more significant
entry, was promptly reportable or otherwise directed to be promptly reported to include
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Entry 2. Enmtry 1 carried over from the 1959-1990 reporting year addresses two breaks of
the primary coolant system rupture disk, the first due to operator error during the daily
chevkout, the second due to vse of a replacement disk of ‘0o low break pressure. Both
breaks necessitated cleanup of the equipment pit, survey and analysis of liquid dumped to
the holdup tank and decontaminaticn of the pit. There were no releases from this unusual
occurrence although approximately 80 gallons of coolant were released to the holdup tanks
with no radiological consequences during the last reporting year. To begin this reporting
year the reactor was down awaiting 'ocation in stock or arrival from ordering of a
replacement rupture disk which was finally installed on September 4, 1990 to close out this
svent.

Entiy 2 aa..ecses the discovery of a potential violation of technical specifications in
the failure to follow a procedure requiring control blade interlock checks prior to each of
a series of startups late in the day. Although Tech Spec requirements on the resterts were
met, the last three startups failed to meet the additicnal requirement that the control blade
interlocks be checked. UFTR Management and the Reactor Safety Review Subcommittee
concluded this was a potential violation of Section 6.3 of the Tech Specs pertaining to the
requirement that the facility be operated in accordance with written procedures. This
occurrence was evaluated to have no safety or health-relatcd impact.

Prior to restari, all operators received retraining on the requirements for performing
daily checkouts contained in UFTR 5OP-A.2, "Reactor Startup" in Paragraphs 4.4.2, 4.4.4
and 4.4.6 with special emphasis on the SOP A.2 requirements for the operator involved in
the occurrence. Aul operators were made cognizant of this problem to assure the oversight
and failure to perform blade interlocks checks per UFTR SOP-A.2, "Reactor Startup” would
not recur. In the meantime a change recommended by the NRC Regi *a II inspector way,
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developed to allow delztion of this unne.essary interlock check per the Tech Specs; this
change was subsequently reviewed and approved by the RSRS at its next regular meeting
witn the change implementad throughout the remainder of the reporting yvear with no
further problems encountered. The final 14 day report submitted to NRC via i letter dated
October 29, 1990 closed out this potential violation wnd is contained in Appendix C of this
report.

Entry 3 addresses failure of the check source function in both the East and South
Area Radiation Monitors. Though considerable maintenance efforts were required to
implement repairs, the event is only included here because of the simultaneous failure of
the check source functions in two detectors.

Entries 4 and 5 are listed because they involve small leaks in the primary coolant
system while Entry 6 invoives maintenance that required opening the primary coolant
system; all three were discovered during shutdown periods. Entry 4 addresses a small leak
from the coolant purification(demineralizer) pump seal discovered due to a pit alarm signal.
The leak rate was recuced by securing the pump and then a replacement pump seal was
obtained after some delay and installed to terminate the leak. Similarly, a seepage leak was
discovered along the primary coolant pump shaft duriug the weekly checkout. Again
replacement seals were special ordered and then installed . .ermin.:e the 'eak. Entry 6
uddresses discovering failed bearings in the primary coolant pump motor. To replace the
earings the motor had to be removed which necessitated removing the pump/motor
combination from the primary coolant system loop. After repair of the motor, the motor
was reattached to the pump ~nd reinstalied in the loop with no further problems. Both seal
leaks and the beas ng failure were promptly discovered and the replacement projects

involved negligible radiation dose; the failures had negligible impact on facility operations
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disconnect and the other brittle disconnect and replacement of both with identical spares
which had to be ordered. Although primary coolant resistivity decreased considerably upon
reaching full power to test the system, normal values were quickly restored by the properly
functioning demineralizer system with no further problems noted.

Although unusual occurrence Entries 7, 8, 9 and 10 are probably the most significant,
as a group only Entry 2 was promptly reported although some other entries such as those
associated with the seal failures and other PC system breaks were also effectively promptly
reported. None of these occurrences would be strictly required to be promptly reported but
some were to keep NRC updated on UFTR status. They are all officially reported via this
report. In some cases these may not need to be reported at all except as required by
recommendation of the UFTR Reactor Safety Review Subcommittee and good practice to
document and assure proper facility management control of operations 2nd maintenance of
good communications with regulatory agency representatives. None of these events is
considered to have adversely affected reactor safety or the health and safety of the public.

No uncontrolled releases of radioactivity have occurred from the facility and
controlled releases remain well within established limits. The personnel radiation exposures
for 1990-1991 have been maintained at a relatively low yeariy level primarily because there
was no need to insoect fuel or unstack shielaing to access the core during the reportirg year.
There was also no waste or special nuclear material shipped from the reactor this year.
Although waste was expected to be shipped in the past reporting year to prepare the facility
for the HEU-to-LEU fuel conversion activities to commence within the next two years, this
has been delayed and is now expected to occur late in the next reporting year. With the
corrective action implemented following the NRC Health Physics Radiation Safety

Inspection in February, 1987, the upcoming waste shipment is assured to be properly
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controlled and documented as a Revision of the applicable SOP-D.5 "UFTR Reactor Waste
Shipments: Preparations and Transfer” is in progress . It is also expected that the remainder
of the LEU SPERT fuel will be transferred for shipment in the upcoming year under the
SNM-1050 license aftzr 1200 SPERT fuel pins were transferred for shipment on May 17,
1990, Again this activity will be directed and controlled by UFTR personnel assisted by
personnel from the Radiation Control Office. Quality Assurance Program Approval
Number 0578, Revision 1 remains available for this transfer to assure meeting all shipping
requirements (see Appendix G) but it expires on October 31, 1992 so the transfer should be
completed in the next reporting year to avoid the need to renew the Program approval.
Environmental radioactivity surveillances continue to show no detectable off-site dose
attributable to the UFTR facility as also noted in Section VII. Although environmental film
badges and TLDs record occasional exposure, this dose is not directly attributable to UFTR
operations as explained in Section VII since it does not correlate with energy generation.
The change in the gaseous releases measurement methodology implemented in the 1988-
1989 reporting year to account better for the gas standard and counting geometry utilized
since August, 1988 in response to an NRC Health Physics Radiation Inspection in March,
1988 continues to be utilized. The current methodology used to measure gaseous releases
is much improved and the results obtained have been reasonably consistent during the semi-
annual measurements. Effluent levels for both the gaseous and liquid releases remain well
within required limits with no solid waste shipment during the year, Overall, the tacility
continues to operate within ALARA guidelines with minimal exposure of staff and visitors

as delineated in Section VIL
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TABLE lII-1

. ; &3
SUMMARY OF FACILITY UTILIZATION

NOTE:

(September 1990 - August 1991)

The projects marked with one asterisk (*) indicate irradiations

or neutron activations. The projects marked with two asterisks
(**) indicate training/educational vse. The projects marked
with three asterisks (***) indicate demonstrations of ‘¢ ctor

operations. "Experiment Time" is total time that the fa

dedicates to a particular use; it includes "Run Time".
Time" is inclusive time commencing with reactor startup and
‘nding with shutdown and securing of the reactor.

s
"Run

RUN EXPERIMENT

TIME TIME
PROJECT AND USER TYPE OF ACTIVITY (hours)  (hours)
**ENU-5176L. - Dr. Independent Reactor Operations 12.23 26.17
W.G. Vernetson, PM. Laboratory Course for Undergraduate and (5.95) (9.75)
Whaley and - Reactor Graduate Nuclear Engineering Sciences
Staff Students
**CFCC Radiation Two Semester Long Reactor Operations- 7.18 134.83
Protection Technology Based Radiological Control and Protection (2.68) (39.75)
~o-0p Work Program - Training Programs of Cooperative Work
Mrs. R. Rawls/Mr. S. Exercises
MacKenzie - Reactor
Sharing
SPERT Low-Enriched Radiation/Contamination  Surveys, 0.00 64.00
FuelConversion Related  Property Surveys, Facility Checks, Fire (5.00)
Efforts - Dr. W.G. Alarm System Maintenance, LEU SPERT
Vernetson, PM. Whaley  Fuel Security System Checks. LEU Fuel
and Reactor Staff Inventory and Visual Inspection Efforts

and Responses To Security Alarms.

*ENU-4905 - NAA  Special Senior Project on Identification of 6.90 12.92
Research on Foil Applicable Foil Standards and (4.25) (4.67)
Standards -Dr. W.G. Determination of Energy-Dependent

Vernetson/C. Leipner-
Gomes

Neutron Spectra in Certain UFTR
Experime .ital Ports to Support Design of
Prompt Gamma Analysis Facility

II1-22



PROJECT AND USER

TABLE II-1(CONTINUED)

SUMMARY OF FACILITY UTILIZATION

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

*NAA Research For
Biogeochemical
Assessment of Pollard,
AL Oil Field - Dr. Gary
Cwick, S.E. Missoun
State University aad Dr.
Michael Bishop,
University of Wisconsin,

Eau Claire - Reactor
Sharing
Plasma Kinetics

Parameter
Determinations - Parual
Seed Project - Dr. W, H.
Ellis, Dr. NJ. Diar Dr.
. Mazya, WY Choi,
Q.He, Innovative
Nuclear Space Power
Institute and NES
Department

Research on Properties
of Materials - Dr. S.
Turner, Mr. J. Wallis,
NUSURTECH, Inc.

NAA to Evaluate and Identify Elemental
Constituents In Second Large Set of
Vegetation and Soil Samples Taken From
the Pollard, Alabama Oil Field for
Geochemical Analysis and Correlation
with Satellite Imaging for Geochemical
Analysis and Hydrocarbon Exploration
Systematics

Pulsed Ionization Chamber Plasma
Kinetics Diagnostic ystem Operational
Tests to Include Design of Experiments
for Temperature Dependent Plasma
Kinetics Analysis of He and UF,-He
Plasmas Within Small Externaily Heated
Detectors in UFTR Thermal Column

Area and Conducting Experiments on
Helium Plasmas.

Use of Neutron Radiography,

Transmission and Scattering Experiments
and Other Analytical Techniques to
Examine and Characterize Used and
Uaused Boraflex Absorber Liner Samples
and Coupons For Use in Utility Spent
Fuel Pools

TIME TIME
(hours)  (hours)
35.54 4224
(9.28) (1141)
15.24 52.88

(6.38)
44 85 71.59
(3.13)
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PROJECT AND USER

TABLE III- (CONTINUED)

SUMM. ¥ OF FACILITY UTILIZATION

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

TIME
(hours)

TIME
(hours)

**Hillsborough
Community Coilege
Nuclear Medicir= and
Radiation Therapy
Technology Program -
Dr. M. Lombardi/Ms.
Camille Vernesse
Reactor Shan

**Hawthorne Middle
School Science Class -
Mrs. Barbara
Dalton/D:. G.R.
Dalton-Reactor Sharing

**Santa Fe Community
College Medical
Radiological Technology
Program - Mr. S
Marchionno/Ms.
Michelle Sturm -
Reactor Sharing

**Crystal River High
School Chemistry Class -
Mrs. A Butler - Reactor
Sharing

Lecture, Tour and Demonstration of
Facility Operations with Radiation Surveys
and Exercise in Use of R* ":5it System for
Trace Element Anaiysis ot Hair Samples
Using NAA Techniques and
Demonstration of Neutron Radiographic
Tzchniques

L=cture, Tour and Demonstration of
UFTR Operations with Radiation Sur- 2ys
and NAA Training Exercises
Demonstrating Trace Element Analysis
Technique Using the Rabbit System and
PC Based Analzers ana Previously
Irradiated Samples

Lecture Tour and Demonstration of
UFTR Qperations with Radiation Surveys
and NAA Training Exercises
Demonstrating Trace Element Aaalysis
Technique Using the Rabbit System and
PC Based Analyzers Plus Neutron
Radiography Demonstration

Lecture, Tour and Demonstration of
UTTR Operations with Radiation Surveys
and NAA Training Exercises
Demonstrating Trace Element Analysis
Technique Using the Rabbit Svstem and
PC Based Analyzers

Ii-25
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0.00

0.00

1.50

3.25

175

3.67
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PROJECT AND USER

~

mber 1990 - August 1991)

RUN

MME

EXPERIMENT

TIME

(hours) (hours)

**Chamberlain  High Lecture, Tour and Demcustration of 0.65 4.58
Sc¢hool (Tampa) UFTR Operations with Radiation Surveys
Advanced Physics Class- and NAA ‘I'raining Exercises
Mr. T. Jordan - Reactor Demonstrating Trace Element Analysis

Jaring Technique Using (he Rabbit System and

PC Base” Analvzers

*NAA Research To NAA Evaluation For Trace Element 7.95 9.08
Perform Trace Element Analysis of Metal Content of Meteorite 2.00) 2.00)
Analysis ot Meteorite

Samples Mr. Steve
Buell, St
High School
Sharing

*NAA Research To
Elemental

olaulity of Standards -

Check

r. W.G. Virnetson
., W H Ellis, R
: r - B S

***Florida Foundation
of Future Scientists

Dr. W.G. Vernetson,
Mrs, Renae Alien
(UCHS) Mr Brad
Dugan(CHS), Mr. R
D vidson{ Wiidwood

Hi};h School) Reactor

Samples for Science Fair Project

NAA Evaluatior with Determination and
Implementation of Irradiation Schemes to
Determine \'n-amm of Certain Elements

In Various NIST and USGS Standards

Lacture, Tour and Demonstration of
Reactor Facility Operations and
Experimental Capabilities Plus Summer
Research Project Selection for Two FFFS

High School Students (Russell Wade of

Union County High School and Jeremy
Thompson of Charlotte High School) Plus
Various Visits and Followup For Previous
Summer Science Program Research

- s
2tudents

0.Us

7.00

14.00




TABLE III-1(CONTINUED)

SUMMARY OF FACILITY UTILIZATION

(September 1990 - August 1991)

RUN EXPERIMENT

TIME TIME
PROJECT AND USER TYPE OF ACTIVITY ‘hours)  (hours)
*NAA Research To NAA Evaluation of Special Silicon 1.13 1.7§
Evaluate SiC Fiber Carbide (SiC) Fiber Samples For Macro
Samples For Constituents As Well As Trace Elements
Corstituents and Trace  Of Interest For Various Baseline Material
Elements - Dr. W. Data Tests
Toreki, Materials
Science and Engineering
Department, University
of Florida
‘NAA  Research To NAA Evaluation For Isctopic Analysis of 17.93 25.83
Perform Isotopic Atmospheric Particulate Samples
Analysis of Atmospheric  Collected From Elevated Heights Around
Particulates - Dr. R. Metropolitan Orlando, Florida
Llewellyn, S. Yager,
University of Central
Florida - Reactor
Sharing
*ENU-4905 Special Special Senior Project On NAA 8.55 12.83
Senior Research in Evaluation and Quantification of Trace (4.68) (5.58)

Nuclear Engineering

Sciences on NAA
Research - W.G.
Vernetson, Lisa Vickers,
R. Ratner, NES
Department

.ements in Pine Needles Taken From the
Pollard, Alabama Qil Field Area
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TABLE II-1(CONTINUED)

SUMMARY OF FACILITY UTILIZATION

(September 1990 - August 1991)

RUN EXPERIMENT

TIME TIME
PROJECT AND USER TYPE OF ACTIVITY (hours)  (hours)
*ENU-4905  Special NAA Labc.atory Senior Research Project 0.00 3.00
Semor Research Project to Support Computer Generation and (0.25)
in Nuclear Engineering  Verification of Standard Reference
Sciences On NAA Material Table Files To Facilitate
Research - W.G. Standard Sclection and Analysis For Trace
Vernetson, Linda Element Identification
Vickers, R. Ratner, NES
Department
*NAA Research To NAA Laboratory Research Suppoit 12.60 15.75
Identify and Certify Project To Develop Standards By (0.93) (2.42)
Non-Certified Trace Identifying and In-House-Certifying Non-
Elements In NIST Cenified Trace Elements In Various NIST
Standards - W.G. and USGS Standards
Vernetson, Xin Wang,
R. Ratner, NES
Department
*ENU-6905 NAA NAA Evaluation To Quantify Trace 9.27 11.83
Research To Elements To Characterize Oyster Shells (4.70) (5.33)
Characterize Oyster At the Atomic(Elemental) Level
Shells At the Atomic As Obtained From Various Locations
Level - Dr. D.E. Around Florida
Hintenlang, W.
Coughlin, R. Ratner
CHS-2050 - Honors Lecture, Tours and Demonstrations of 458 10.83
General Chemistry UFTR Operations and NAA Training (1.00)  (1.08)
Course - Dr. Martin Exercises Demonstrating Trace Element
Vala

Analysis Techniques Using the Rabbit
System and PC Based Analyzers

I11-28



SUMMARY OF FACILITY UTILIZATION

f NAA

sriiniat
LAAlAAGAS

P &
SAALTCDS

th
R aant (Iner 1N
L€ACior Lperations

1 Reactor

yn Radiation

dentartiue 2atIrae
rTOoleClive },\.;‘11'\‘

»eenanos and
I | '
Plus

el s ¢

£
\{), . ant
VICADULICLLICITIL

Operator NRC Requalification and Recertific
Requalification and raining Requirements Inciuding Lectures,
Recertification Program 2, Examinations, Startups,
; ing Including Staff Shutdowns and Reactivity Manipulations

! |
Review Neces to  Maintain Operator
™

e Lperator

Planning

110§
AR

Ugusine

Physics




TABLE 11I-1(CONTINUED)

(September 1990 - August 1991)

RUN EXPERIMENT

TIME TIME

PROJECT AND USER TYPE OF ACTIVITY (hours)  (hours)
**UFTR Reactor Individual Reactor Operator License 108.37 400.42
Operator Candidate Training for UFTR Reactor Operator (81.49) (197.66)
Training - Dr. W.G. Candidates G. R. Wheeler(resigned), D.
Vernetson/Reactor Simpkins(now SRO), V. Singleton
Staff/Rad Con Staff (resigned), and D. Cronin(now SRO)
NRC, ANI and Other Regular NRC Safeguards and Security 0.74 22.00
Inspections - W.G. Inspection, Special NRC Security (0.67) (4.00)
Vernetson Inspection to Check On Allegation. NRC

Region II/UFTR Management Meeting,

ANI  Nuclear Safety and Property

Inspection, Reactor Safety Review

Subcommittee Annual Audit Plus Fire

Marshall Inspections and Univer:ity

Environmzntal Health and Safety Division

Laboratory Safety Survey
**Heritage Christian Two Lectures, Tours and Demonstrations 0.00 7.00
High School Science of UFTR Operations with Radiation
Department Surveys and NAA Training Exercises
(Gainesville) - Dr. G. Demonstrating Methodology of Trace
Featherston - Reactor Element Analysis Technique Using the
Sharing Rabbit System and PC Based Analyzers

and Preirradiated Samples
**Chiefland High School  Lecture, Tour and Demonstration of 6.26 10.58
Science Dept. - Mr. Paul  Reactor Operations with Radiation (1.00) (1.33)

Jost - Reactor Sharing

Surveys and NAA Laboratory Facility
Operations Using the Rabbit System for
Trace Element Analysis of Hair and Other
Samples
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PROJECT AND USER

TABLE III-1{CONTINUED)

‘MN ‘A

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

TIME
(hours)

TIME
(hours)

**Stetson  University
Energy and the
Environment Class - Dr.
Bruce Dubendorff, Mr,
N. Sargent -Reactor
Sharing

**ENU-5005- Dr. R.
Pagano, NES
Department

*Physics of Materials
Properties Research -
Dr. Hans Plendl, Physics
Dept,, Florida State
University and Dr. Peter
Gielisse - Mechanical
Engincering Dept.,
FAMU/FSU - Reactor
Sharing

Lecture, Tour and Demonstration of
UFTR Operations with Radiation Surveys
and NAA Laboratory Facility Operations
Using Rabbit System and PC Based
Analyzers For Trace Element Analysis of
Several Samples and Demonstration of
Basic Radiation Detection and Mitigation
Techniques

Lecture, Tour and Demonstration of
UFTR Opei-~tions Emphasizing Dynamic
Response Characteristics such as Prompt
Jump, Steady Period, Critical Position,
Delayed Neutron Effects and Prompt
Drop Effects Plus Use of UFTR for Trace
Element Analysis Using the Rabbit System
and PC Based Analyzers For Neutron
Activation Analysis

Fast and Thermal Neutron Irradiations of
Dielectric Materials Including Topaz and
Beryl To Determine Optical Effects of
Trace Elements on Rate and Types of
Color Center Development
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PROJECT AND USER

TABLE III-[(CONTINUED)

SUMMARY OF FACILITY UTILIZATION

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

TIME
(hours)

TIME
(hours)

**CHS-5110/5110L
Dr. K. Williams, Dr, L.
Muga, UF Chemistry
Department

***University of Florida
Engineers Fair - W.G.
Vernetson/Reactor Staff

***American Nuclear
Society FEastern
Regional Student
Conference - W.G.
Vernetson/Reactor Staff

*** Tau Beta Pi Honor
Society-Sponsored
College of Engineering
Open House - W.G.
Vernetson/Reactor Staff

*NAA Research To
Evaluate Concrste
Samples For Low Level
Sources of High Energy
Gamma Rays - Dr. AM,
Jacobs, J.Monroe, NES
Department

Radiochemistry Course and Laboratory
Exercises Including Lecture and
Demonstration of Reactor and NAA
Laboratory Operations, Half-Life
Experiments and Trace Element Analysis
of Hair, Milk and Other Items Using
UFTR and PC-Based Spectrum Analyzers

Lectures, Tours and Demonstrations
of Reactor and NAA Laboratory
Operations For Various Visitors to the
1991 College of Engineering/Benton
Engineering Council Engineer’s Fair

Lecture and Tours of Reactor and NAA
Lat- catory Facilities For Various Faculty,
Industry and Student Participants in the
American Nuclear Society 1991 Eastern
Regional Student Conference

Lecture and Tours of Reactor and NAA
Laboratory Facilities For Tau Beta Pi
Honor Society Sponsored High School
Students Visiting the UF College of
Engineering

NAA Evaluation of Irradiated Concrete
Samples To Verify The Lack of Naturally
Occurring Radioactive Nuclides Emitting
High Energy Gamma Rays Causing
Interference In Compton Scattering
Detection Equipment
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6.02
(1.05)

0.00

0.00

0.00

2.40
(1.20)

12.83
(1.08)

3.33

133
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PROJECT AND USER

TABLE III-1(CONTINUED)

(September 1990 - August 1991)

TYTE OF ACTIVITY

RUN EXPERIMENT

TIME
(hours)

TIME
(hours)

**University of Central
Florida Society of
Physics Students - Dr,
W. G. Vernetson, Dr.
lan Littlewood - Reactor
Snaring

Facility Upgrades - Dr.

W.G. Vernetson,
Reactor Staff
Florida Institute of

Technology Society of
Physics Students - Dr.
W.G. Vemnetson, Dr. S.
Cabhall - Reactor Sharing

*Florida Foundation of
Future Scientists -
(Charlotte High School)
NAA [Research Teo
Support Use of the
Neutron Radiography
Experimental Facility -
Mr. B. Dugan and J.

Thompson, Dr. W.G.
Vernetson - Reactor
Sharing

Lecture, Tour and Demonstration of
Reactor Operations with Use of the
Rabbit System for NAA of Samples For
Trace Element Analysic and Evaluation of
Experimental Features of the Neutron
Radiography Facility

Various Facility Upgrade Efforts To
Improve Facility Operation To Improve or
Expand Experimental Capabilities and To
Better Meet Regulatory Requirements

Lecture, Tour and Demonstration of
Reactor Operations with Radiation
Surveys and NAA Training Exercises,
Demonstrations of Trace Element
Analysis Techniques Using the Rabbit
System and PC Based Analyzers

Summer 1991 Student Research Program:
Evaluation of the Magnitude and Spectrai
Quality of the Neutron Flux Available
From the Radiography Facility For
Neutron Radiograph Production

1-23

1.22

0.00

1.10

2.78

4.25

19.92

(1.75)

4.92

14,92
(1.02)



PROJECT AND USER

TABLE 1HI-1(CONTINUED)

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

TIME
(hours)

TIME
(hours)

*NAA Research Service
To Identify Trace
Elements In Steel
Samples - Dr. J. Cox,
Futuretech, Inc.

*NAA Research For
Determination of Trace

Elements In Lake
Sediments - Mr. Paul
Jost, Chiefland High

School - Reactor Sharing

***Citrus County High
School Videotaping of
Reactor Operations -
Mrs. Sandy Lingaard,
Science Department -
Reactor Sharing

*Irradiation of
Nitrogeneous
Compounds For Nuclear
Quadrupole Dosimetry
Measurements - Dr.
David Hintenlang, K
Jamil

NAA Evaiuative Research To Determine
Trace and Other Elemental
Concentrations in Various Steel Samples
To Identify Origins In Failed Systems

NAA Evaluative Research For Trace
Element Analysis of Various North
Central Florida lLake Sediments For
Possible Identification and Quantification
of Anomalous Heavy Element
Coucentrations

Videotaping of Walkthrough
Lecture/Tour of Reactor and NAA
Laboratory Facilities For Several Students
and For Subsequent Use In Assisting
Students In Selecting a College Major and
To Support Science Teaching In General

Investigation of Effects of Neutron Dose
on Nitrogeneous Compounds Using

Nuclear Quadrupole Resonance
Spectroscopy To Correlate Dose and NQR
Spectroscopic Response
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1.57
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5.88
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PROJECT AND USER

TABLE II-I(CONTINUED)

SUMMARY OF FACILITY UTILIZATION

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

TIME
(Hours)

TIME
(hours)

*Flonda Foundation of
Future Scientists(Union
County High School) -
NAA Research on
fertilizer samples - Mrs.
R. Allen, R. Wade Dir.
W.G. Vernetson -
Reactor Sharing

***Miscellaneous Tours
anu Demonstrations -
Dr. W. G. Vernetson

Maintenance Activities
To Preserve and
Refurbish The Reactor
Cell Appearance and
Maintain Good
Housekeeping - W.G.
Vernetson/Reactor Staff

Summer 1991 Student Research Program:
NAA for Trace Element Analysis For
Quantification of Heavy Metal Buildup
From Continued Application of
Comrmer-ial Synthetic Fertilizers To Crop
and Pasture Lands

Miscellaneous Tours Involving Facility
Demonstrations for Various Visitors
Including Groups of Students
Representing Various Special Interests,
Alumni, Potential New Staff Members,
Potential New NES Students, NES
Seminar Speakers, ROTC Instructors and
Students, UPD Officers, NRC Visitors,
Visits by Potential or Actual Facility Users
and Various Nther Interested Individuals
and Small Groups Including Salespersons,
Utility Recruiters, and Various Physical
Plant and other Maintenance Worker
Individuals and Groups Involved in
Service of UFTR Facilities

Maintenance Efforts To Scrape, Clean,
Paint and/ or Coat Various Reactor Cell
Surfaces Including Primary Equipment Pit,
Shield Blocks and Other Areas To
Preserve and Refurbish Appearances Plus
Various Housekeeping Efforts in the Cell
and Control Room Including Updating
Status Boards and Operations Logs,
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4.17
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0.00

3.83
(1.17)
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(18.00)
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PROJECT AND USER

TABLE [I- I(CONTINUED)

(September 1960 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT

Emergenc;
Surveillances -
Vernetson, Reoactor
Staff, Physical Plant
Division Personnel,
UPD Personnel

System
w. G.

*"ENU-4612L/5615L
Nuclear Instrumentation
Systems Laboratory -Dr.
W.H. Ellis, University of
Florida

**Special Training For
UFTR Facility Support
Staff, External Support
Groups and Contractors
- Dr. W.G. Vernetson,
Reactor Staff

Performaice of Special Surveys and Other
Non-Operations Facility Activities

Scheduled Surveillances of Facility Fire
Protection Equipment, Quarterly Checks
of Fire Alarm System and Inspections By
Physical Plan Representatives and State
Fire Marshall Plus Periudic Responses to
Security and Fire Alarm Actuations

Demonstration of UFTR Nuclear
[nstrumentation Detector Responses for
Startup, Operation and Shutdown
Operation Plus Sample Preparation and
Use of Rabbit System for Trace Element
Analysis of Various Samples Using
Gamma Spectrometers

Training on Radiation Worker Instructions
(10 CFR Part 19) for Support Staff
Including Radiation Control Personael,
Contractors, Physical Plant Division
Personnel and Non-Licensed Facility Staff,
Training as Rad Con Technician for One
Staff Member, Training On Rabbit System
For NAA Laboratory Personnel, and
Second Person Qualification Training For
Radiation Control and Other Support
Personnel.  Training on Emergency
Response and Security for UPD and
Other Personnel Plus Training on
Emergency Response for Gainesville Fire
Department Personne! As Well As

I11-36

TIME TIME
(hours) (hours)
0.08 15.73
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PROJECT AND USER

TABLE III-I(CONTINUED)

SUMMARY OF FACILITY UTILIZATI N

(September 1990 - August 1991)

TYPE OF ACTIVITY

RUN EXPERIMENT
TIME TIME
(hours) (hours)

Test, Surveillance and
Checkout Activities -
W.G. Vernetson/
Reactor Staff

Briefing for NES Chairman on Physical
Security Status.

Scheduled UFTR Facility Component and
System Tests, Surveillances, Calibrations
and Related Measurements and
Verification Activities Required by
Technical Specifications, Procedures, NRC

Commitments or Good Maintenance
Practices

76.64  281.52
(13.98) (65.38)

Maintenance Activities - Preventive and Corrective Maintenance 7.84 480.97
Reactor Staff and/or Replacement of UFTR Facility (95.33)
Components Excluding Minor
Maintenance Items and Those Listed
Individually to Include System Testing as
Necessary
TOTAL 489.59 247517
(155.99) (571.17)
TOTAL ACTUAL 333.60 1904.00

Values in parentheses represent mukipie or concurrent facility utilization (Run or Experiment time); that is the
reactor was already being vtilized in a primary run or activity for a project so a reactor training or demonstration
utilization could be conducted concurrently with a scheduled NAA irradiation, course experiment, or other
reactor run. Thus, the actual reactor rua time for the 1990-1991 reporting year is 333.60 hours, a decrease of
nearly 32% over the previous year. In contrast, the actual experiment time for the 1990-1991 reporting year is
increased slightly at 1904.00 hours, an increase of about 3% indicating increased utilization of staff time this year
for reactor usage and other projects including better record keeping of project times and other activities using
the facility but not the reactor especiaily maintenance ind support related cfforts. Indeed, over 60 hours of
experiment time was devoted to non-reactor services such as work with or relaced to the LEU SPERT fuel. The
run time and experiment time before the reduction for concurrent usages shows many simultaneous multipi.
usages assured optimal application of staff time despite the loss of the SRO Reactor Manager in October, 1990
and the much reduced effort and unavailability of another SRO after February, 1991, Of course, the experimant
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TABLE III-1(CONTINUED)

SUMMARY OF FACILITY UTILIZATION
(September 1990 - August 1991)

RUN EXPERIMENT
TIME TIME

PROJECT AND USER TYPE OF ACTIVITY (hours)  (hours)

[ ]

ume continues (o include considerable reactor usage for corrective mainte: ance and surveillance activities which
continues at a high level; however, the numbers this vear also indicate high levels of quality facility usage directed
to research, education, training and service, especially as driven by the Reactor Sharing Program usages. The
other driver this year was reactor operator training to replace the personnel who left the facility with two new
SROs licensed soon after the end of the reporting year.

Exp. Time is run time (total key on time minus checkout time) plus set-up time for experiments or other reactor
or facility usage inciuding checkouts, tests and maintenance involving the reactor facility.
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TABLE III-2
UFTR UTILIZATION SUMMARY

(September, 1990 - August, 1991)

Utilization C : Run Ti E . Ti
(hours) (hours)

1. College Courses and Laboratories (16) 41.33(11.77) 240.32(52.30)

2. Research Activities (19) 232.63(36.57) 368.19(56.67)

3. UFTR Operator Training and Re-
qualification for Recertification

Plus Support Staff and Other Training (3) 114.81(85.58) 686.57(232.57)

4, UFTR Maintenance, Testing and Sur-
veillance Activities, Plus Various
Extended Inspection Activities (6) 85.30(14.73) 985.63(199.13)

HEU-to-LLEU Fuel Conversion Related

Efforts (1) 0.00 64.00(5.00)

Reactor Tours and Demonstrations

Including High School Classes (13) 13.92(7.34) 130.46(25.50)

NOTE L

NOTE 3:

NOTE 4

TOTAL 489.59(155.99) 2475.17(571.17)

The same meaning is attached to values in parentheses in Table ITI-2 as in Table II-1. Values
in parentheses adjaceut to topic areas indicate the number of entries from Table II1-1 that were
collapsed into this utilization category.

The first two categories of College Courses and Laboratories as well as Research Activities plus
the last category for high school group demonstrations include significant usages sponsored
under the Department of Energy UFTR Reactor Sharing Program which allowed
ore(21) schools to have 90 usages of the UFTR facilities as delineated in Table III-3. This
usage by 27 schools is one of the most diverse usages yet recorded under the University of
Florida Reactor Sharing Program and represents by far the most total time commitment of
UFTR facilities of any effort other than maintenance /surveillance activities and training of
operating staff.

In some cases the assignment of items to one of the six (6) categories is somewhat arbitrary
especially for non-college tour groups for whom lectures and other training is conducted or
research performed to aid facility modification or development and can sometimes involve
extensive and relatively sophisticated usage of the facility. Indeed, a number of the high school
projects have won awards at regional and state science fairs.

Routine preoperational checks are generally excluded from this Utilization Summary but are

estimated to ac-ount for about 15 hours additional utilization per month or approximately 180
additional hours per year.
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TABLE I11-3

REACTOR SHARING PROGRAM
SUMMARY OF USAGE OF UFTR FACILITIES
(September, 1990 - August, 1991)

Users

School Usages’ Faculty Studerts
Bolles High Schcol {BHS) 1 2 10
Chamberlain High School (CHS) 1 1 7
Central Florida Community College (CFCC) 30 p. 11
Charlotte High School (CHS) 4 1 1
Chiefland High School (CHS) 4 1 7
Citrus County High School (CCHS) 1 1 3
Crystal River High School (CRHS) 1 2 22
Florida A&M University (FAMU) 7 1 1
Florida Institute of Technology (FIT) 1 9
Florida State University (FSU) 7 2 3
Heritage Christian High School (HCHS) 2 1 24
Hillsborough Community College (HCC) 1 2 16
Hawthorne Middle School(HMS) 1 1 12
Santa Fe Community College (SFCC) 2 3 8
Southeast Missouri State University (SEMSU) 5 1 1
St. Augustine High School (SAHS) 3 2 13
Stetson University (SU) 1 20
Union County High School (UCHS) 5 1 4
University of Central Florida (UCF) 6 2 S
University of Wisconsin, Eau Claire (UWEC) 6 2 1
Wildwood High School (WHS) 1 1 1

TOTAL 90 32 179

1. UsagehdeﬁneduutﬂhaﬁonoﬁthuivmhydﬂwidaTnhiquhdﬁdufu:ﬂumpm
of a day with the average being about five($) hours. In many cases, a school can have muitiple usages
but all related to the same research project or training program such as one project for Florida State
University that involved long term irradiations as did others such as for the University of Central
Florida, ChicﬂandHighSchodmdSt.AugusﬁnelﬁghSchmlmmcuuhipkmgeudﬁqwopms
conducted for Central Florida Community College students and Union County High School students.

[11-40



TABLE 1114

MONTHLY REACTOR ENERGY GENERATION'
(September, 1990 - August, 1991)

Energy Generation Hours at
Monthly Totals Monthly Ranking’ KW-Hrs Full Power
September, 1990 bt 1260.598 11.701
October, 1990 7 1282.927 12.317
November, 1990 2 2086.151 20.650
December, 1990 11 705.640 6.799
January, 1991 5 1618.047 14.317
February, 1991 12 404,769 3.766
March, 1991 9 1214.056 11.983
April, 1991 3 2041.735 20.134
May, 1991 4 1886.152 18.399
June, 1991 6 1406.762 13.967
July, 1991 1 2416.454 23.482
August, 1991 10 1195.827 11.699
YEARLY TOTAL 17,519.118* 196.214

L

The yearly total energy generation of 17.52 Megawatt-hours for the 1990-1991 reporting year represents 29%
decrease over the last yzar's total of 24.7 Megawatt-hours, while the 196.2 hours at full power represe~ a
sumilar 182% decrease over the previous yearly total of 240.06 hours. These values for the 1990-191
r=porting year are the lowest in several years. Nevertheless, with availability at only 74% plus the loss of
3 operators for all or part of the year from the previous year, this year’s energy generation is auite
impressive. There were large time commitments for training efforts to prepare additional operators to be
licensedandmuchofthkeﬁondidnotinvotverunningtheremora(aﬂoronlyatlowpowet. Sever.i
outages due to falures in the nuclear instrumentation, in the area and stack radiation monitoring systems
and in the stack diluting fan caused some lost facilit ; usage and hence affected energy generation uegatively,
though not excessively during the year. However, the decrease in cnergy generation from last year was
primarily due to the unavailability of operating personnel and the need to devote time to raining new
operators two of whom have been licensed as SR.Os early in this new reporting year. Two other trainees
resigned from the training program but were the subject of coasiderable training time. The total run time
for the facility was decreased considerably below the previous year at 333.61 hours (see Table IIL-5) for this
reporting year, nevertheless, there was considerable low power run time for neutron radiography,
interrogation of spent fuel pool absorber coupons, plasma kinetics research, and various demons’ratiors and
experiments as well as UFTR operator training; overall, the indication is toward a combiaation of low and
high power usage and continued high utilization of the reactor when the reactor and the necessary licensed
operators are available. With the expected licensing of two-r :w SROs early in the next t:porting year, the
availability of operating personnel will be improved. With the coatinued high utilization and with the good
availability experienced over most of the reporting year, coupled with adequate licensed personnel, an
increased yearly energy generation value can be expected next year. Witk -xpected hiring of a new Manager
(SRO) carly in the next year, much improvement of these statistics can be expected.

This column showing the ranking of monthly energy generation is included for correlation with 1esults of
environmental monitoring in Chapter VII.

3. The 17,519 kW-hrs energy generation is the lowest value for the past decade, ranking tenth for this period.
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TABLE 111-5

MONTHLY REACTOR USAGE/AVAILABILITY DATA
(September, 1990 - August, 1991)

Monthiy Totals Key-On Time Exp. Time' Run Time  Availability
September, 1990 33.40 hrs. 162.00 hrs. 27.28 hrs. §9.17%
Cciaber, 1990 31.20 hrs. 159.75 hrs. 27.27 hrs. 54.84%
November, 1990 34.50 hrs. 151.83 hrs. 29.42 hrs. 82.50%
Deccirber, 1990 28.30 hrs. 113.08 hrs. 19.98 hrs. 95.16%
January, 1991 33.90 hrs. 163.25 hrs. 29.65 hrs. 70.16%
February, 1991 12.70 hrs. 140.17 hrs, 8.67 hrs. 67.86%
March, 1991 21.60 hrs. 177.75 hrs. 16.97 hrs. 64.52%
April, 1991 31.50 hurs. 204.25 hrs. 25.77 hrs. 15.83%
May, 1991 §2.20 hrs. 143.42 hrs. 48.27 hrs. 96.77%
June, 1991 32.80 hrs. 125.17 hrs. 29.17 hrs. 92.50%
Tuly, 1991 58.00 hrs, 196.25 hrs. 53.13 hrs. 99.19%
August, 1991 21.30 hrs. 185.08 hrs. 18.03 hrs. 89.52%
TOTALS: 391.40 hrs. 1904.00 hrs. 333.61 hrs. 74.00%

L

19

Experiment Time is Run Time (Total Key-On Time minus Checkout Time) plus set-up ume for
experiments, tours, or other facility usage including checkouts, tests and maintenance invohving reactor
running or facility usage.

Thclhreecawgoricsolfadlitymgcdatainthisubleshowsigniﬁcantdeaemoverthepuviousycu.
especially those related to reactor operations. Key-0a time is down over 28% while rus time is down
nearly 32%, primarily due to reduced availability of the reactor and the loss of one licensed senior
reactor operator in October, 1990 and the loss of another for licensed activity in February, 1991;
expeniment time is actually increased by nearly 3.16% over the previous year, primarily because
unﬁc:medpersonnclworki.nginlhcl’acilitywcreused(osupportmuyuﬁviﬁuindudinguﬂnig
operations.

Monthly Average availability is 74.00%; on the basis of days of forced outage for the year, the
availability is similarly 74.18% as indicated in Table [I1-6. The yearly avai'ability is somewhat increased
from the low value of 6§7.18% in the last year which was the lowest since .he 52.3% recorded in the
1985-1986 reporting year; it represents a good increase over the 67.18% average availability recorded
for the last reporting year. This increase is due to avoiding any long outages though the one period of
unavailability in April for the annual nuclear instrumentation calibration check was significant in length
and the longest for the year at over 16 days. Other than this outage, the remainder of the year saw the
usual variety of maintenance activities asd equipment failures in seversl systems including the area and
stack radiation monitoring system with a number of outages and fous(4) exceeding a week cach, the
mckdilutionfansystcmwithovermmhofomquandnpdnfum!mnﬂpﬁmarywolm
syﬂem%uhhdudin;udnphmeﬂmbo(hthcpﬁnuymhﬂmddemhadbupump&. Never-
theless, the large value of experiment time especially shows continued high utilization of the UFTR
facility as does the reasonably high availability of 74%.
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TABLE 1lI1-6

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Month

Availability

Days
Unavailable

Primary Canse of
Lost Availability

September, 1990

October, 1990

59.17%

54.84%

12.25 days

14.00 days

1-43

Maintenance following breakage of
a primary system rupture disk to
locate and then install a proper
spare(4 days).

Maintenance to replace a iailed
resistor and high voltage pcwer
supply in the stack - diation
monitoring system and performn
system checks and then agaio (ater
to check and verify the two
calibration points on the stack
monitor(8-1/4 days).

Maintenance to install the new
source alarm on the two-pen
recorder(0 extra days).

Maintenance to pull the dilute fan
motor and replace failed dilute fan
motor bearings and dilute fan snait
pillow block bearings to correct
excessive shaft . ‘bration to include
assuring proper tachometer
operation(3-1/4 days).

Maintenance to replace thres
failed capacitors in the preamplifier
circuit of the South Area Radiation
Monitor and to repair a lifted lead
and rcplace a failed transistor iu
the HV Section of the East Area
Radiation Monitor(8-1/2 Jays - 3-
1/4 ccucurrent).

Maintenance to repair a small
primary coolant leak by replacing
the seals on the PC purification
(demineralizer) pump (5-1/4 days).
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TABLE 11I-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Month

Avuilability

Days
Unavailable

~ Primary Cause of
Lost Availability

Januarv, 1991

February, 1991

70.16%

67.86%

9.25 days

9.00 days

11145

Maintenance to replace the st.cking
secondary cooling 1 kW relay in
the Wicue Range Drawer as well as
replace the ink pads on the 12-
point temperature recorder(l/4-
day).

Maintenance to repair a small
primary coolant leak by replacing
the worn seals on the primary
coolant pump(9 days).

Maintenance to replace primary
coolant demineralizer resins with
equivalent resins due to
unavailability of replacement
resins(S days - au concurrent),

Administrative  shutdown for
holidays due to lack of staff for
personnel leave (3/4-day).

Maintenance to tighten a loose
tach-generator coupling on the
stack diluting fan shaft, to better
align the pulley and then finally to
install a new tach-generator to
restore diluting fan RPM indication
in the control r_um (7-3/4 days).

Maintenance to erect scaffolding,
to install a personnel safety
platform on the bridge crane, to
service the overhead crane and
then to remove the scaffolding to
assure safety and continued proper
operation(1-1/2 days - 1 day
concurrent).



TABLE I11-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Month

Availability

Days

Unavailable

Primary Cause of
Lost Availability

March, 1991

64.52%

11.00 days

I11-46

Maintenance to replace clutch
current bulbs and perform requisite
control blade drop and dnive ..une
checks plus maintenance to replace
the worn print wheel on the 12-
point temperature - corder (3/4
days).

Preventive maintenance  relamp
the reactor cell and change the
ballast on one lamp(1/4-day).

Maintenance to remove a noisy PC
pump, detach the motor for
bearing replacement and overhaul
and then reinstall the motor and
PC pump in the primary coolant
system plus performance of the
void coefficient surveillance prior
to return to nermal operations(6-
1/2 days).

Maintenance to replace the PC
coolant ceramic filter(Q extra days)
and refill the PC storage tank(1/4-
day).

Maintenance to repair the north
area radiation monitor circuit
whose function was covered for 10
days by wusing a portable
instrument(0-days).

Maintenance to check out the WR
drawer discriminator and driver
output voitage connected with the
annual nuclear instrumentation
calibration check(4-days).
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TABLE I1-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Days Primary Cause of
Month Availability Unavailable Lost Availability
April, 1991 15.83% 25.25 days Maintenance to continue checkout

11147

of the discriminatcr and driver
output voltage and verify
acceptable operation plus adjust
sertings on Safety Channel 1 to
assure proper power response (4-
days).

MMaintenance to clean worn and
corroded contacts on the chopper
for the auto flux contreller to
restore proper control function (4-
days).

Maintenance to check the circuit
and repair several connectors in
the S-3 control blade circuit to

store proper removal response(2-
i / 4 daYS)

Maintenance to drill access holes
to allow adjustment of the linear
range for calibration at power with
subsequent performance of the
calibration checks(1-day).

Maintenance to verify circuits and
replace failed electronic
components, analyze modifications
and replace a resistor with a higher
resistance to set the coarse adjust
on Safety Channel 2 calibration
circuit to allow both fine and
coarse adjustments to be effective
in setting the calibration on the
Safety Channel(2-1/2 days).



TABLE 1I-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Month

Days

Availability Unavailabie

Primary Cause of
Lost Availability

May, 1991

Maintenance to analyze and modify
the resistance in both the Safety
Channel 1 and 2 meter adjustment
to allow proper meter

circuits

adjustment(2-1/4 days).

Maintenance to perform retests
and final checks to conclude the
ruclear instrumentation

annual

calibration checks(1-1/2 days).

Maintenance

rate(7-1/2 days).

Maintenance to replace the torn
stack diluting fan canvas flex

coupling(1/4-day).

Maintenance to replace the noisy
chopper on the auto flux controller
with a reburnished chopper with
operation checked at power (1/2-

day).

1148

96.77% 1.00 days Planned maintenance to replace
the signal cable plug junction
connector for the stack radiation
monitoring system detector and
recalibrate the system(1/2-day).

to repair printed
circuits, replace a favlt; GM tube
and tube junction and recalibrate
the stack monitor
gradual degrada.ion and increase
in stack monitor background count

0 correct



TABLE II1-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Month

Availability

Days
Unavailable

Primary Cause of
Lost Availability

June, 1991

July, 1991

August, 1991

92.50%

99.15%

89.52%

2.25 days

0.25 days

3.25 days

11149

Maintenance to repair and replace
the failled -24 volt emergency
backup battery power supply
system and to verify proper
operation of +24 volt system(2
days)

Preventive maintenance checks and
service of the overhead crane plus
preventive maintenance to relamp
the cell, replace one ballast and
replace two lamp sockets(1/4-day).

Administrative shutdown due to
unavailability of Facility
Director/SRO to attend a
meeting(5-3/4 days).

Planned Maintenance to clean
contacts on the overhead crane
control box to restore proper
response and maintenance to
repair a seepage leak in the shield
tank sample line(1/4-day).

Administrative shutdown due to
unavailability of Facility
Director/SRO to attend a
meeting(3/4-days).

Maintenance to refill the Primary
Coolant Storage Tank(1/4-day).

Maintenance to repair a broken
secondary heat exchanger sample
line(1-1/2 days).



TABLE !I-6(CONTINUED)

UFTR AVAILABILITY SUMMARY
(September, 1990 - August, 1991)

Days Primary Cause of
Month Availability Unavailable Lost Availability
Maintenance following treakage of
the PC demineralizer inlet quick
disconnect fitting to decontaminate
the equipment pit, locate a
temporary replacement fitting and
to repair the inlet quick-disconnect
fitting(1 day).
Maintenance to replace the
temporary quick-disconnect fitting
on the PC demineralizer inlet line
and the brittle fitting on the outlet
line with exact duplicates(1/2 day).
TOTAL ANNUAL FORCED UNAVAILABILITY: 9425 days = 25.82%
TOTAL ANNUAL AVAILABILITY: 270.75 days = 74.18%
NOTE 1. Thhavaﬂabimysmmuyuglmanminmmvﬁabﬂityfmpeﬁodammwthnmqmcr
day. In most cases these periods are for much less than an hour as some minor problem is
corrected, usually during or ai ©  preoperational checkout. This availability summary also
oeglects unavailability for scheduled tests and surveillances except where noted.
NOTE 2. The 9425 days unavailability, were basically for forced (93 days) and plansed (1.25 days)

outages due to maintenance for repairs, delay awaiting parts arrival, trip evaluations, etc. An
additional 23.25 days of administrative shutdown delineated in this table were for holidays and
associated personnel vacations or unavailability of ruanagement to approve operating where the
reactor was or could have been made operational if really needed. Primarily, these days
occurred after Mr. Piciullo’s SRO license certification lapsed due to training requirements so

that the Director’s absence at a meeting or on vacation prevented facility operation due to lack
of a certified SRO.
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TABLE I1I-7A
UNSCHEDULED TRIPS

During this reporting year, the UFTR experienced no unscheduled trips which would
normally be described below. There were three unszheduled trips reported in the first three
months of the previous reporting year. These trips were not considered to have significantly
affected reactor safety or the health and safety of UFTR personnel or the public. All safety
systems responded properly for each trip and ¢ “ull review was conducted prior to restart
in each case to include prompt reporting as considered necessary or advisable. It is worth
noting that the three trips described and evaluated in this table last year are the only trips
for the last reporting year. There have been no unscheduled trips for over 21 months,
Although a number of failed components were replaced to complement replacement of
degraded components along with preventive cleaning and repair of circuit connections, the
effort clearly represented time welil spent with no further spurious trips for the 21 months
following the last (rip on November 29, 1989.

Number Date Description of Occurrence
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TABLYE 1118

LOG OF UNUSUAL OCCURRENCES

During this reporting year there were no events which are considered to have compromised
reactor safety or the health and safety of the public. Several svents, classified as unusual
occurrences, are described below as thev deviated from the normal functioning of the facility
and are included here as the most important such deviations for the reporting year.
Unscheduled shutdowrs are included here as vell. Trips are not addressed here since they
are inc'uded in Table III-7 wong with corrective and preventive maintenance and
surveillai:ces implemented in response to the trips. Administratively the most in portant
occurrence was the potential tech spec violation failure to follow a procedure requiring
interlock checks (#2); however, this occurrence had no safety or health related impact. The
mosi significant occurrences actually were those associated with the annual nuclear
instrumentation calibration checks(#7, #8, #9, and #10) and the related modifications and
corrective actions necessitated by aging of system components, Other relatively significant
occurrences would be the two failures of seals resulting in small amounts of primary coolant
leak: 'e to the equipment pit(#4 and #5 plus) breakage of a quick disconnect on the
demineralizer also resulting in leakage to the pit(#12). Overall, none of these twelve(12)
unusual occurrenccs is considered to have had significant impact on the safety of the reactor

or on the health and safety of the public. In addition, all have heen reviewed to assure
adequate consideration of their effects.

Number Date Description of Occurrence

1. 20 August 1990 During performance of the daily checkout, the primary coolant
rupture disk was brcken due to operator error necessitating
cleanup of the equipment pit, survey and analysis of liquid dumped
to the holdup tank and decontamination of the pit. After a
replacement disk of two low break pressure vas tried under MLP
#90-34 and resulted in another breakage and :epet ‘on of the
analysis and cleanup, proper rupture disks w. & arac .d with the
reactor put on administrative shutdown unt: eont ' ervd awaiting
delivery cf the rupture disks. There were no ieieases frot: this
unusual occurrence although approximately 80 ; .!lons of coolant
were released to the holdup tanks with radiological consequences
considered to be negligible. At the end of the 1989-1990 reporting
year the reactor was down awaiting location or arrival of
replacement rupture disks. A replacement ru - wre dish was finally
located in stock and installed in the primary  iem on September
4, 1990 with no further problems noted.
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TABLE 111 CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Number Date Description of Occurrence

-

2. 2 October 1990 In reviewing the October operations log entries on Wednesday,
October 24, 1990, it was noted that an apparent violation of the
UFTR Standard Operating Procedures had occurred on 2 October
1990 when a daily checkout was started at 0810 hours and
completed at 0825 hours. The reictor was then ru - several times
with a shutdown concluded at 1539 hours. At 1705 hours the
reactor was started up for an extra series of operations lab
exercises for an RO trainee and a reactor operatiors lab student,
Prior to this startup at 1705 hours. the control blade withdrawal
interlocks were checked as required by SOP-A.2, Paragraph 4.4.6.
Hewever, the control blade interlocks were not checked following
shutdown for successive rapid restarts for training begun at 1733,
1804 and 1826 hours respectively.

Chapter 4 of the UFTR Technical Specifications on Surveillance
Requirements in Section 4.2 on Surveillance Pertaining to Limiting
Conditions for Operation in Paragraph 4.4.2 entitled, "Reactor
Control and Safety Systems Surveillance" contains two applicable
paragraphs (6) and (7) quoted as follows:

4.2.2(6) The reactor shall not be started unless (a) the weekly
checkout has been satisfactorily completed within 7 days
prior to startup, (b) a daily checkout is satisfactorily
completed within 8 hrs. prior to startup, and (¢) no
known condition exists that would prevent successful
completion of a weekly or daily checkout.

42.2(7) The limitations established under Paragraph 4.2.2(6) (a)
and (b) can be deleted if a reactor startup is made

within 6 hrs. of a normal reactor shutdown on any one
calendar day.

Although Tech Spec requirements on the restarts were me. in all
four startups after 1705 hours, the last three(3) startups on ihe
afternoon of 2 October 1990 failed to meet the additional
requirement delineated in UFTR 50P-A.2, “Reactor Startup” in
Paragraph 4.4.6 requiring that the control blade interlocks be
checked prior to the restart when the daily checkout is omitted as
allowed under Tech Specs 4.2.2(7), since the previous normal
reactor shutdown had occurred within 6 hours. Therefore, the last
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Number Cate

TABLE 1H1-8(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

3. 8 October 1990

4. 11 October 1990

Prior to restart, all operators received retraining on the
requirements for performing daily checkouts contained in UFTR
SOP-A.2, "Reactor Startup” in Paragraphs 44.2, 444 and 44.6
with special emphasis on the SOP A.2 requirements for the
operator involved in the occurrence. All operators were made
cognizant of this probiem to assure the over: jht and failure to
perform biade interlock checks per UFTR SOP-A.2, "Reactor
Startup” would not recur. In the meantime, the change was
developed to allow deletion of this interlock check per the Tech
Specs; this change was subsequently reviewed and approved by the
RSRS at its next regular meeting with the change implemented
throughout the remainder of the reporting year with no further
problems encountered. The final 14 day report submitted to NRC
via letter dated October 29, 1990 on this potential violation is
contained in Appendix C of this report.

During the weekly checkout, the East and South Area Radiation
Monitors were discovered to be not responding to the check source
due to instrument failure. Under MLP #90-41, considerable effort
was expended to isolate and to replace failed components on the
South Area Radiation Monitor and a failed companent in the high
voltage power supply of the East Area Radiation Monitor as well
as to repair a lifted lead on the rectifier for the high voltage power
supply on the East Monitor considered to be a possible cause of a
transient causing the muitiple failures. These repairs were
completed on 12 October 1990. With successful performance of
the calibration check of the area and stack radiation monitors(Q-2
surveillance) on 16 October 1990, the system was returned to
normal operation with no further problems noted.

While performing maintenance 1o restore operation of the area
radiation monitoring system, the pit alarm sounded. Immediate
investigation by the Acting Reactor Manager/SRO R. Piciullo
revealed an apparent leak from the coolant purification
(demineralizer) pump seal(about 40 drops/minute), The Radiation
Control Officer and Facility Director were informed and the
Demineralizer Pump was secured to reduce the leak rate
substantially. Visual inspection on 12 October confirmed the
apparent pump seal failures. Because neither a replacement pump
nor replacement pump seals were in stock, a few days delay was
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Number Date

TABLE HI-8(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

S. 14 January 1991

6. 12 March 1991

needed to obtain a replacement pump seal. Under MLP #90-42
and RWP 90--9-11, the purification loop was iso:ated and drained,
the pump was electrically disconnected on 17 October 1990, the
seals were replaced and the system reassembled and operated with
occasional checks to assure no leakage. This occurrence involved
negligible radiation dose, was promptly discovered and had
negligible impact on safer ' of facility operations or the health and
safety of the public. Following completion of decontamination
verification and water sample ar alysis on 21 October 1990, MLP
#90-42 was closed on 22 October 1990 with subsequent operation
at power on 22 Octaber 1990 verifying proper operation of the
systern at full power conditions of temperature with no further
problems noted.

During the weekly checkout on January 14, 1471 a small(few drops
per week) seepage leak was discovered along the primary coolant
pump shaft. Because replacement s als had to be special ordered,
replacement of the seals was delayer until January 21, 1991 with a
subsequent pair of reactor operations on January 22, 1991 used to
verify proper completion of seal replacement and reassembly of the
primary coolant loop with all work completed under MLP #91-03
and RWP 91-2-1. This nccurrence involved negligible radiation
dose, was promptly discovered and had negligible impact on the
safety of facility operaticns or the health and safety of the public.
Following return to normal operations on January 22, 1991, there
were no further leakage problems.

During the weekly checkout the primary coolant pump was noted
to be making excessive noise. Under MLP #91-16, various non-
intrusive checks were inconclusive. After checking to assure the PC
ceramic filter was not the source of the problem by replacing it
under MLP #91-17, the PC pump including motor was removed
from the primary coolant system under controls of MLP #91-16
and RWP 91-3-1 and the pump and motor were checked. After
verifying the pump was in good shape but the motor had bad
bearings, the motor only was transferred to Electric Motor Repair
Company of Gainesville, Inc. for bearing replacement and general
overhaul. Upon its return, the motor was reattached to the pump
and the assembly was reinstalled in the primary coolant system and
checked at zero power up to 1 watt for leaks. After completing the
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Number Date

TABLE HIS(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

-

8.

9.

. 28 March 1991

4 April 1991

12 April 91

overdue negative void coefficient check(B-1 Surveillance) prior to
returning to normal operations, the reactor was run at power to
assure no pump leakuge at elevated coolant temperatures. MLP
#91-16 and RWP-91-03-1 were then closed out and the reactor
returned to normal operation with no further pioblems noted.

During performance of the Annual Nuclear Instrumentation
Calibration Check (A-2 Surveillance), a discrepancy was noted
between the indicated discriminator and diiver circuit output
voltage and the value required by UFTR SOP-E4. Under MLP
#91-19 extensive circuit checks were accomplished. It was finally
determined that the indicated voitage was the value called for in
the technical manual. Under 10 CFR 50.59 Evaluation No. 91-02
the indicated required voltage was evaluated to be acceptable and
UFTR SOP-E4 was changed in April to so indicate with the

annual nuclear instrumentation calibration then continued to the
next phase.

As several adjustments and voltage checks were conducted for the
Annual Nuclear Instrumentation Calibration Check (A-2
Surveillance), a power run was conducted to check nuclear
instrumentation indications with the Safety Chanrel 1 meter
reading found to be indicating low at ~ 65% after an hour
operation. As a result an unscheduled shutdown was conducted to
adjust settirigs further with a subsequent restart showing proper
response with no further problems noted in this area.

During the post-cal rimetric procedure (A-2 Surveillance on April
12, 1991), the calibration function on Safety Channel 2 was found
to be not responding. The calibrate circuit had previously been
removed from its card and installed on the box behind Safety
Channel 2 with both a coarse and a fine adjust capability. When
the UFTR console originally arrived, the safety channels had a fall
scale, 10 volt deflection to show 100% on the meter. To assure
calibration over the full range, the channels were changed to have
a full scale 10 volt deflection to 150% which is the current UFTR
Technical Specification requirement. This change did not alter any
of the electronics involved, particularly the variable potentiometers
and resistors. However, the variable resistances, instead of being
set to mid-range in the range of travel, were near the end of their
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TABLE IIZ(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

10. 12 April 1991

upper limits, This was fine as long as no further adjustment was
necessary. However, during troubleshooting under MLP #91.23,
a 22.4 K0 resistor was found jumpering out the coarse adjust and
the fixed resistor in series with it (See UFTR Diagram EL D206-
4110 D). This was a modification previously instailed to make the
circuit work until an adjustment was needed. When the jumpering
22 4 KQ resistor was removed, the 100% to 150% 10 volt deflection
caused the coarse and fine adjusts to be ineffective (inoperative),
This is probably why the jumper resistor was originally installed.
The coarse adjust potentiometer was also found to be open and
was replaced with a duplicate spare. Under 10 CFR 50.59
Evaluation No. 91-04, the fixed 10 KQ resistor was replaced with a
15 K resistor which set the coarse adjust in the mid-range of
travel and then allowed proper adjustment as necessary. This
modificaticn andt 'e potentiometer replacement were implemented
per MLP #91-23 to facilitate proper calibration of ihe Safety
Channe( 2 circuit and evaluated not to involve any unreviewed
safety question per 10 CFR 50.59 Evaluation No. 91-04.

When the UFTR console originally arrived, the safety channels had
a full scale, 20 volt deflection to show 100% on the meter. To
assure calibration over the full range, the channels were changed
to have a full scale 10 voit deflection to 150%. This change did not
change all of the eiectronics involved, particularly tae variable
potentiometers and resistors. However, the variable resistances,
instead of being mid-range in the range of travel, were near the
end of their upper siops which was fine as long as no further
adjustment was ne.essary.

For Safety Channel 1, the meter adjustment circuit had 2 resistors
in series, one fixed and one adjustable. 'When the amplifier which
precedes the circuit was adjusted by the calorimetric, the meter
circuit needed adjustment in the calorimetric on 12 April 1991;
however, since it was at its end stop, proper adjustment per the
calorimetric was nct possible. Two options were possible -either
replace the variable resistor, which woulda entail drilling on the card
to set the new one in place, or replace the fixed resistor with one
of a lower resistance. This latter option was selected and would
allow more current to flow to the meter and allow the variable
resistor to be effective in adjustments around mid-scale. Therefore,
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TABLE IHI-8(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

11. 21 June 1991

the R30 7.5 KQ resistor was replaced with a 2.2 K1 resistor (See
UFTR Drawing No, EL D206-9511 A). Since the amplifier (whose
voltage setting is determined by the calorimetric) was not 2'justed
for this modification, the only subsequent retest necessary was to
verify the voitage at the output to be identical after the
modification as that determined in the calorimetric, This final
check was successfully completed assuring the voltage was
unchanged per MLF #91-24 with no further retest needed since
nothing else was affected. This change on the Safety Channel 1
meter adjustment was evaluated not to involve any unreviewed
safety questions per 10 CFR 50.59 Evaluation No. 91.08,

The same situation was present for the meter adjustment for Safety
Channel 2 as for Safety Channel 1. The same modification, checks
and retests were performed with all results again satisfactory per
MLP #91-25 and evaluated not to involve any unreviewed safety
questions per 10 CFR 50.59 Evaluation No. 91-06.

In the early afternoon on June 21, 1991, the Zone 3 smoke detector
was set off by a maintenance person spraying a protective coating
on the ceiling tiles. Under MLP #91-36 fire alarm service
personnel cleaned the alarmed smoke detector, checked and reset
the alarm system. Subsequently several hours later the system re-
alarmed and could not be reset. Since a spare smoke detector was
not immediately available, Zone 3 was bypassed temporarily with
agreement of the Executive Committee of the RSRS per 10 CFR
50.5¥ Evaluation and Determination #91-07 "Temporary Bypass of
Fire Alarm System Zone 3 (Upstairs Hallw.y Smoke Detector and
2 Pull Stations) Due to Smoke Detector Failure" and with all
occupants and UPD notified of the outage and regular visits set up
around-the-clock.

The fact that Zone 3 would be bypassed only for the weekend and
that it contains no radioactive material was discussed in addition to
the fact that all air from Zone 3 is circulated by the air handler in
Zone 2. Since the reactor cell is separate, this temporary bypass
was not considered to create any additional hazard for the reacior
provided Zone 3 would be periodically checked at no more than
four(4) hour intervals. This requirement was communicated to the
University Police Department so they could assure Zons 3 would
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TABLE HI-8(CONTINUED)

LOG OF UNUSUAL OCCURRENCES

Description of Occurrence

12,

21 August 97 -

be physically checked at intervals not to exceed four(4) hours with
building occupation by weekend workers expected to act for
recundancy. Subsequeatly the area was occupied for more than half
the weekend and was regularly visited by UPD officers until the
morming of June 24, 1991 when a replacement smoke detector was
located. Under MLP #91-36 the new smoke detector was installed
in Zone 3 and a loose supporting conduit on a pull station in Zone
2 was re-anchored; after checkout, the system was returned to

normal operation with no further problems noted.

As the rest of the teols and equipment used for cleaning and
painting the primary equipment pit were being removed from the
pit, staff technician T. Becker bumped the inlet line to the primary
coolant demineralizer system, breaking the brittle quick disconnect
fitting and spilling approximately 4 liters of PC coolant in the pit
with no personnel contamination. The spill was promptly reported
o the Radi~tion Control Office and the Reactor Manager as
required. Under MLP #91-46 and RWP 91-5-11 the spill was
cleaned up and the inlet quick disconnect fitting was replaced with
an equivalent temporary spare per 10 CFR 50.59 Evaluation No.
91-08. Subsequent running at power on 28 August 1991 showed the
inlet resistivity dropping to ~0.12 megohm-cm at the end of the
one hour operation. Subsequently, resistivity levels were back to
normal levels above 1.0 megohm-cm within several hours following
shutdown.  Analysis of a primary coolant sample fullowing
shutdown showed the only significant radionuclids to be sodium-24,

probably due to opening the loop and contaminating the
reassembled parts,

On 28 August 1991 under MLP #91-49 both the brittle disconnect
fittings on the demineralizer outlet line and the temporary
replacement on the inlet line were replaced with identical spares
with no drop in resistivity during the subsequent run at power and
no further problems noted to close out this event.
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IV.MODIFICATIONS TO THE OPERATING CHARACTERISTICS
OR CAPABILITIES OF THE UFIR

A number of modificaions and/or changes in conditions were made to the operating
charactenistics or capabilities of the UFTR and directly related facilities during the 1990-
1991 reporang period. These modifications and/or changes in conditions were all subjected
to 10 CFR 50.59 evaluations and then determinations (as necessary) to assure that no
unreviewed safety questions were involved.

Carried cver from the 1984-1985 Reporting Year:

{Modification 6 Replacement of Vent System Manometers)
(Modificaton 7: Addition of Secondary Water Flow Sensors (Rotameters))

Carried over from the 1987-1988 Reporting Year:

(Modification 88-24: Installation of Optically Coupled Tachometer for
Redundant Stack RPM Indication)

Carried over from the 1989-1990 Reporting year:

(Modification 90-04: UFTR Console Two-Pen Recorder Replacement
See item (1) below.)

L. UFTR Conidle Two-Pen Recorder Replacement (Permanent - Closed Item)
(Modification 90-4: Evaluation and Determination completed 22 May 1990)

This 10 CFR 50.59 Evaluation and Determination was used to document selection,
installation and operation of the new Linseis two-pen recorder to replace the originai
tvo-pen recorder which failed (log channel) at the end of fuel inspectic. activities
on May 8, 1990 and was no longer able to be repaired due to lack of repi...ement
parts and general recuir“r degradation. Basic features of the new two-pen recorder
are compatible with the old record . with modifications though the source alarm was
not onginally available because the alarm relay module was not in stock at the time
of purchase. Therefore, a temporary source alarm circuit was installed (See Figure
1) with the two-pen recorder until the alarm relay module was obtained and made
ready for instaliation which was begun on 30 August 1990 at the end of the previous
reporting year. There was also a potential need for mounting holes to be drilled in
the console which were approved but later determined not to be necessary.
[nstallation of the ncw equivalent two-pen recorder along with the temporary source
alarm circuit were evaluated and determined not to involve any unreviewed safety
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question.  Mantenance under MLP #90-35 was finally completed to remove the
temporary source alarm circuil and (o complete installation and checkout of the
permanent source alarm module designed for the new recorder.

Controlling Documents: Maintenance Log Page #90-21 (Closed: 29 May 1990)
Maintenance Log Page #90-35 (Closed: S September
1990)
10 CFR 50.59 Evaluation/Determination  No. 90-04.

Charges In Stack Monitor Background Count Levels (Permanent - Closed Item)

(Modification 90-07: Evaluation completed 14 December 1990)

This 10 CFR 50.59 Evaluation was generated to address increased background count
rates on the stack radiation monitoring system. The background levels on the stack
radiation monitor had gradually increased in late November and early December
until during low power operation on 3 December 1990 the monitor was noted to be
reading about 20 cps versus 1-2 cps as is usually :ndicated at low power. Under MLP
#90-48 the monitor was checked and the detector subsequently recalibrated(Q-2

Surveillance) with no change in indication and stili in calibration; a 10 CFR 50.59
Evaluation No. 90-7 of the elevated stack count rate at low power levels was
performed and evaluated not to impact operation as the high end indication was
unchanged. Therefore, the degraded condition was evaluated not to involve any
unreviewed safety question. With the successful calibration of the monitoring
channel, the reactor was returned to normal operation with operators reminded to
track the low end indication t0 assure proper response should the situation so dictate.

On 17 April 1991, the gradually increasing background count rate on the stack
monitor was noted to be becoming significant so it was taken out of service. Under
MLP #91-26, the printed circuit foil on the stack readout module power supply
board, the printed circuit foil on the stack readout module counter/amplifier board
and the printed circuit foil on the detector/preamplifier board were all repaired. In
additon the degraded GM detector was replaced followed by successful completion
of a calibration check of the area and stack radiation monitors (Q-2 Surveillance).
After closing MLP #91-26, it was reopened due to intermittent erratic spikes in stack
counts from full downscale to full upscale with the problem traced to a burned cable-
detector junction which was repaired pending acquisition of a replacement junction.
Following recalibration of the stack radiation monitor the system was returned to
service with no further problems noted relative to elevated stack counts.
Subsequently, on 20 May 1991 the new signal cable plug junction connector for the
stack monitor detector assembly was installed and tested under MLP #91-30.

Controlling Documents:  Maintenance Log Page #90-48 (Closed: 4 Dacember
1990)

Maintenance Log Page #91-26 (Closed: 25 April 1991)




Maintenance Log Page #91-30 (Closed: 20 May 1990)
10 CFR 50.59 Evaluation/Determinauon  No. 90-07.

DRemineralizer Resin Substitution (Permanent - Closed ltem)
(Modification 91-C1: Evaluation and Determination Completed 18 January
1991)

This 10 CFR 50.59 Evaluation was generated to address the substitution of Purolite
NRW-37 resins for the Amberlite nuclear-grade type resins specified for the
demineralizers in the pnimary coolant makeup water system (Section 9.2.3in the
UFTR Safety Analysis Report) and in the pnmary coolant purification
system(Section 9.2.4in the UFTR Safety Analysis Report). The reason for the
substitution was unavailability of the Amberlite resins. Because the resins were
considered equivalent per material cGata specification sheets and water quality
consultants with acceptable water flow levels and quality provided when installed, this
subsutution was considered a safe condition and was evaluated and determined not
to involve any unreviewed safety question.

Controlling Documents: Maintenance Log Page #91-04(Closed: 21 January 1991)
10 CFR 50.59 Evaluation/Determination No. 91-01.

Standard Operating Procedure E.4 Correctins (Permanent - Closed Item)
(Modification 91-02: Evaluation completed 11 January 1991)

This 10 CFR 50,59 Evaluation was generated to address changes made to UFTR
SOP-E.4 during performance of the annual nuclear instrumentation calibration
checks when various voitages were found to be out of tolerance and were adjusted.
The discriminator and driver output voltage was found to disagree with the
procedural requirement. Under 10 CFR 50.59 Evaluation No. 91-02 and MLP #91-
19, the actual reading was noted to agree with the technical manval and to be
acceptable so the procedure was changed. However, several voltage adjustments
were then made as a startup and unscheduled shutdown were used to control
adjustments of settings on Safety Channel 1 with a subsequent restart showing proper
response on Safety Chanrel 1 with no further problems noted. Therefore these

procedural changes were considered to be adequately reviewed and were evaluated
not to involve any unreviewed safety question.

Controlling Documents: Maintenance Log Page #91-19(Closed: 4 April 1991)

UFTR SOP-E.4, Revision 1 (4/90)(TCN: 4/91, Pp 7,20)
10 CFR 50.59 Evaluation/Determination No. 91-02
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Dnjliog Linear Range Panel Access Holes To Facilitate Channel Calibration
Adjustments (Permanent - Closed ltem)

(Modiiicauon 91-03: Evaluatuon completed 16 May 1991)

This 10 CFR 50.59 Evaluation was generated to address the drilling of holes in the
console panei to allow access to the linear range adjustment screws without opening
the panel. At the end of the extended power run for the annual calorimetric
calibration check on 11 April 1991, it was discovered that the console had no ready
access to allov: the linear range to be adjusted during operation so the reactor was
shut down and secured without making any adjustments. Because there had been no
recent previous need for adjustment, this had not presented a problem previously.
However, without these holes, such adjustments as wouid be necessai  at power for
the Annual Nuclear Instrumentation Calibration Check would necessitate pulling the
control panel out an¢ would not be an optimal way to proceed for such adjustments
as hitting the scram bar would be a distinct possibility. Such adjustments had not
previously been necessarv; hence, the failure to note the need for such access holes.
Under MLP #91-22, tie necessary access holes were drilled in the console under 10
CFR 50.59 Evaluaton No. 91-03 with no further problems noted as the linear
channel calibraticn setting was set at 93.9% at the end of a subsequent power run
completed on 12 April 199]1. The decision was also made to label the holes and to
keep the holes covered with tape to prevent temperature changes or dust from
affecting the instrumeatation. Therefore, the drilling of these holes was considered

to be adequately reviewed and evaluated not to involve any unreviewed safety
question.

Controlling Documents: Maintenance Log Page #91-22 (Closed: 12 April 1991)
10 CFR 50.59 Evaluation/Determination  No. 91-03

Resistor Change In Safety Channel 2 Calibration Circuit (Permanent - Closed Item)
(Modification 91-04: Evaluation compieted 16 May 1991)

This 10 CFR 50.59 Evaluation was generawed (o address the change of a resistor in
the calibration circuit of Safety Channel 2 to facilitate proper calil .ation of the
circuit, During the post-calorimetric procedure (A-2 Surveillance) on April 12, 1991,
the calibration function on Safety Channel 2 was found to be not responding. The
calibrate circuit had previously been removed from its card and installed on the box
behind Safety Channel 2 with both a course and a fine adjust capability. When the
UFTR console orginally arrived, the safety channels had a full scale, 10 volt
deflection to show 100% on the meter. To assure calibration over the full range, the
channels were changed to have a fu'l scale 10 volt deflection to 150%. This change
did not alter all of the electronics in olved, particularly the variable potentiometers
and resistors. However, the variable resistances, instead of being mid-range in the
range of travel, were near the end of heir top range. This was fine as long as no
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Therefore, the R30 7.5 KQ i sistor was replaced with a 2.2 KQ resistor (See UFTP
Drawing No. EL D206-9511A per Figure 3). Since the amplifier (whose voltage
setting 1is determined by the calonmetnic) was not adjusted for this modificaton, the
only subsequent retest necessary was to venfy the voltage at the output to be
identical after the modification as that determined in the calorimetric. This final
check was successfully completed assuring the voltage was unchanged per MLP #91-
24 with no further retest needed since nothing else was affected. This change on the
Safety “hannel | meter adjustment was evaluated not to involve any unreviewed
safety questions per 10 CFR 50.59 Evaluation No. 91-05.

Controiling Documents: Maintenance Log Page #91-24 (Closed: 16 April 1991)
UFTR Drawing No. EL D206-9511A
10 CFR 50.59 Evaluation/Determination  No. 91-05

Resistor Change For Safety Channel 2 Meter Adjustment (Permanent - Closed Item)

(Modification #91-06: Evaluation completed 16 May 1991)

This 10 CFR 50.59 Evaluation was generated to address the change of Safety
Channel 2 meter circuit necessary to allow adjustment to conclude the annual nuclear
instrumentation calibration check(A-2 Surveillance). During the post-calorimetric for
the A-2 Surveillance, the same inability to adjust the Safety Channel 2 meter after
adjustment of the amplifier in the circuit was noted as for the Safety Channel 1
meter. Under MLP #91-25 and per 10 CFR 50.59 Evaluation No. 91-06, a similar
change was made to replace a 7.5 KQ resistor with a 2.2 K aifecting the meter
adjust circuit only(same drawing applies - UFTR Drawing No. EL D206-5511A per
Figure 3). Since the same situation was present for the meter adjustment for Safety
Channel 2 as for Safety Channel 1, the exact same modification and checks were
performed with all results again satisfactory per MLP #91-25 so no further retest was
needed. For the same reasons this change on the Safety Channel 2 meter adjustment

was also evaluated not to involve any unreviewed safety questions per 10 CFR 50.59
Evaluation No. 91-06.

Controlling Documents: Maintenance Log Page #91-25 (Closed: 17 /. p.il 1991)
UFTR Drawing No. EL D206-9511A
10 CFR 50.59 Evaluation/Determination No. 91-06

mporary Bypass of Fire Alz Stem 20N (| M0 Jetecto

"'l’ AdlIW¢ ' AL
and Two Pull Stations) Due to Smoke Detector Failure(Temporary - Closed Item).

(Modification: 91-07: Evaluation and Determination Completed: 21 June
1991)

This 10 CFR 50.59 Evaluation and Determination. was generated to address the
failure of a smoke detector and the subsequent temporary(several days) bypass of
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Zone 3 in the fire alarm system for the reactor building described in Section 9.5.1
(Fire Protection System). Imually early in the afternoon on 21 June 1991,a Physical
Plant Division technician spraying a fungicide to clean the ceiling tiles in the upstairs
reactor building hall had alarmed the smoke detector which was cleaned, checked out
and reset under MLP #91-36 and the system returned to normal monitoring status,
Late in the afternoon, a second alarm from the smoke detector was not able to be
reset as the smoke detector was evaluated to be failed. Under 10 CFR 50.59
Evaiuation and Determination No. 91-07 and MLP #91-36, temporary bypass of the
fire alarm system (Upstairs Offices and Laboratories) was approved and controlled
unul a replacement smoke detector could »e obtained and installed. The evaluation
and determination considered the fact that Zone 3 wouid be bypassed only for the
weekend and that it contains no radicactive matenal; in addition, all air from Zone
3 is circulated by the air handler in Zone 2 which was monitored. Since the reactor
cell is separate, this temporary bypass was not considered to create any additional
hazard for the reactor provided Zone 3 would be peniodically checked at no more
than four(4) hour intervals which was communicated to the University Police
Department so they could assur~ Zone 3 would be physically checked at intervals not
to exceed four(4) hours with weekend workers supplying redundancy 2o Zone 3 could
be expected to be directly monitored for over 50% of the clapsed time(65 hours) of
the Zone 3 outage. [n addition ail laboratory equipment in Zone 3 was required to
be secured unless under direct observation in this period. Actual direct monitoring
by occupants was over 67% of the bypass time until the new smoke detector was
installed under MLP#91-36 and the system returned to normal menitoring status on
the moming of 24 June 1991. Because of the compensation provided, this outage
was evaluated and determined rot to involve any unreviewed safety question with the
system subsequently returned to normal with no further -oblems noted.

Controlling Documents: Maintenance Log Page #91-36 (Closed: 24 June 1991)
10 CFR 50.59 Evaluation/Determination  No. 91-07

Replacement  of
Inlei(Temporary-Closed Item).

(Modification >1-08: Evaluation completed 28 August 1991).

This 10 CFR 50.59 Evaluation was generated to address the failure of a quick
disconnect fitting on (e inlet to the primary coolant demineralizer and the
subsutution of another type of quick disconnect to assure retention of system integrity
and quick discounect capability while minimizing possibility of crud buildup or
hidzout in the connection. Following failure of the quick-disconnect, then under
MLP #91-46 and RWP #91-5-1I, the pit was decontaminated and a replacement
fitting located. Foilowing 10 CFR 50.59 Evaluation No. 9108 the replacement quick
disconnect was temporarily installed on the demineralizer inlet line to restore proper
operation. Following location of identical replacement quick disconnect fittings for
the primary coolant demineralizer, MLP #91-49 and RWP #91-6-I1 were used to
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replace the temporarv fitting installed on the inlet side and to replace the existing
brittle fitting on the outlet as well. Following repiacement and full power operation,
the system was verified 1o be leaktight with no further problems noted with 10 CFR
50.59 Evaluation No. 91-07 used to document the evaluation that the temporary
replacement of the demineralizer inlet quick disconnect fitting with a non-duplicate
spare was evaluated not to involve any unreviewed safety questions.

Controlling Documeats: Maintenance Log Page #91-46 (Closed: 22 August 1991)
Maintenance Log Page #91-49 (Closed: 28 August 1991)
Radiaton Work Permut #91-5-11
Radiation Work Permit #1-6-11
10 CFR 50.59 Evaluation/Determination No. 91-08
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V. SIGNIFICANT MAINTENANCE, TEETS AND SURVEILLANCES
OF UFTR REACTOR SYSTEMS AND FACILITIES

A review of records for the 1984-1985 reporting year shows extensive corrective and
preventive maintenance was performed on all four control blade drive systems gxternal to
the biological shield. Simularly maintenance work during the 1955-1986 reporting year was
even more extensive as the problem of a sticking safety blade (S-3) recurred on September
3, 1985. The recurrence necessarily demanded a detailed and complete check of all control
blade drive systems to determine finally and correct the cause of the sticking blade iateraal
to the biological steld with the 1986-1987 reporting vear involving relatively little
maintenance and no large maintenance projects.

For the 1987-1988 reporting year, there were two dominant though manageable
maintenance projects. The first large scale maintenance project during the 1987-1988
reporting year involved an extensive effort to clean the control blade drive motor gear
assemblies to free them of hardened grease and replace worn bearings. Though only Safety-
2 had failed to withdraw on demand, all gear assemblies had greass in various stages of
hardening which was cleaned out and then replaced with fresh grease and new bearings, to
restore free withdrawal of 5-2 and assure free motion of all control blades. The second large
scale project was involved with the evaluation, corrective action, testing and monitoring of
the two safety channels due to two occurrences of the downscale failure of the Safety
Channel 1 meter indication (and probably the function). The extensive checks, maintenance
efforts to clean connections, change connections and replace parts and special test
development and implementation as well s the monitoring involved for the two occurrences
easily make this the largest maintenance effori. since the control blade drive system
maintenance performed internal to the biological shield in the 1985-1986 reporting year.

Other significant maintenaace etforts in 1987-1988 were devoted to the diluting fan
motor and RPM indicating system, the two-pen recor“er response and the blade position
indicators for all control blades. Although corrective maintenance in 1987-1988 was
considerably increased over the previous reporting year, it was expected that much of the
corrective and preventive maintenance performed in that year vould assare a return to high
availability in the 1988-1989 reporting year, and this is exactly what occurred. Indeed, the
79.2% availability for the 1987-1988 year indicates more or less routine maintenance and
surveillance checks and tests throughout the year except for the two la- ¢ projects cited
above; for 1988-1989, the availability was back to near 90% at 87.67%. Of the 45 equivalent
full days of unavailability, only 28 25 days were actually due to forced unavailability
primarily due to corrective maintenance for repairs. In contrast to previous years, there was
no single project dominating unavailability, though multiple maintenance tasks on the two-
pen recorder and on the Radiation Monitoring System clearly dominated the maintenance
efforts for the reporting year and warranted consideration of replacing these items when
funds could be made available.



Maintenance efforts in the 1989-90 reporting vear increased again so that total
availability for the year was only 68.84%. Especially significant efforts were devoted to
checks, repairs, surveillances and other maintenance activities connected with the biennial
fuel inspection resulting in a two-month outage, part of which was due to the final failure
and subsequent replacement of the Z-pen log/linear recorder. Though no other single
maintenance effort was really large, there was considerable effort devoted to Safety Channel
and other control and reactor protection system-related repairs during the vear both for
repairs following trips or other failures and for preventive maintenance. Without the two
month outage (63 days) for fuel inspection, the remaining unavailability for the vear was
fairly normal as there were only S0 3/4 additional days of unavailability with 24 of those
days in the planned/preventive maintenance category as well as several days unavailability
for administrative shutdown. Cerainly, the 113.75 total days unavailabiiity (31.16%
unavailability) is one of the poorer records in the last ten years. Nevertheless, it was
expected that all the corrective and preventive maintenance would allow the UF 1R to
return to a high availability in the next reporting year. Although availability in the 1990-
1991 reporting year was not as high as hoped, it was greatly improved as *here were 93 days
forced unavailability, 1-1/4 days planned unavailability and 23-1/4 days of administrative
shutdown. The 94-1/4 days total unavaiiability (25.82% unavailabilitv) for maintenance is
about average for the past ten years. This value is somewhat elevated by the lack of a full
time Reactor Manager as some maintenance efforts involved extra days aw: ting time for
facility personnel to become available. Of course, delays due to lack of replacement part
inventory and the need to order repair parts also expands forced unavailability. Finally, the
additional administrative shutdown time of 23-1/4 days for the year is much higher than
normal but again, this is due to a shortage of licensed personnel especially senior reactor
operators over the last six months of the year and no full time reactor manager after
October 5, 1990. This situation will be much improved with the expected licensing of two
new senior reactor operators early in the next reporting year.

Although there were no large maintenance projects for the year, several projects are
noted to contribute to major portions of forced unavailability. First, various instrument and
component failures in the area and stack radiation monitoring system were responsible for
nearly forty(40) days forced unavailability with outages ranging for less than one day to over
a week on several occasions. Various failures on the stack diluting fan to include the fan
shaft and the tach-generator RPM indicator accounted for over ten(10) days forced
unavailability. Similarly various seal and connector failures on the primary coolant system
including the demineralizer connections as well as the demineralizer pump seals and the PC
pump seals resulting in about twenty(20) days forced unavailability. Finally, maintenance
related to proper completion of the annual nuclear instrumentation calibration check
resulted in about fifteen(15) days forced unavailability. As is indicated, these four areas
account for most of the forced unavailability for the year with the area and stack radiation
monitoring system clearly meriting top consideration for replacement. The replacement of
seals and connectors on the PC system and the maintenance performance to complete the
nuclear instrumentation calibration should assure these areas will not be significant causes

of outages in the next reporting year when it is expected that the UFTR should be able to
return to high availability.
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In the tables that follow, all significant inaintenance, tests and surveillances of UFTR
reactor systems and facilities are tabulaied wnd briefly described in chironological order;
these tabulations also include administrative checks. Table V-1 contains all regularly
scheduled surveillances, tests or other checks and maintenance required by the Technical
Specifications, NRC commitments, UFTR Gtandard Operating Procedures, or other
administrative controls; these items are normaliy delineated with a prefix letter and a
number for tracking purposes. The number of these surveillances increases each year as the
UFTR Quality Assurance Program matures and requirements become more restrictive,

A listing of all the maintenance projects required to repair a failed system or
component or to prevent a failure of a degraded system or component is presented in Table
V-2. These maintenance efforts are frequently not scheduied though they can be when a
problem is noted to be developing and preventive actions are implemented. In addition, they
frequently are associated with reactor unavailability. Finally, these maintenance items can
be associated with surveillances, checks or test items listec in Table V-1 since some of these
scheduled surveillances are also required 10 be performed on a system after the system
undergoes maintenance. For example, when the area monutor check sources or detectors are
the subject of preventive or corrective maintenance as listed in Table V-2, the Q-2
calibration check of the area monitors must be completed as lisied in Table V-1 before the
reactor is considered operable. Similarly, when maintenance is performed on the control
system, various surveillances such as drive time and drop time measurements must be
performed satisfactorily before the reactor can return to norma' uperations.

In Table V-2 the first date for each entry is the date when thie Maintenance Log Page
(MLP) was opened; in a few cases, this date may be one or more days after the original
problem was noted as with the entry in Table V-2 for Maintenance Log Page #91-44 on
August 20, 1991. The date for work completion and the MLP number are included at the
end of the maintenance description. As a result, in some yexrs the first iiems listed in Table
V-2 can have a starting date prior to the beginning of the current reporting year as the
maintenance could be compieted in a subsequent reporting year. This is the case for the
first three entries in Table V-2 all of which involved maintenance in progress at the end of
the 1989-1990 reporting year and then closed out at various times in the current 1990-1991
reporting year. Similarly, one maintenance log page remains open ut the end of the current
reporting year - MLP #91-43 opened on August 7, 1791 to control ceil appearance
preservation activities; this page will remain open for some time as effoits continue to
improve reactor cell appearance and preserve service life.
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TABLE V-1

CHRONOLOGICAL TAERULATION AND DESCRIPTION OF SCHEDULED UFTR
SURVEILLANCES, CHECKS AND TESTS

Date Surveillance /Check/Test Description

S September 90 S-8  Semi-annual Leak Check of Neutron Sources

17 September 90 Q-1  Quarterly Check nf Scram Functions

19 September 90 Q-7  Quarterly Check of UFTR Building Fire Alarm System
(Zone 3 - Upstairs Offices and Laboratories)

19/20 September 90 Q-4  Quarterly Radiclogical Survey of Unrestricted Areas

20/21 September 90 Q-5 Quarterly Radiological Survey of Restricted Areas

3 October 90 S-3  Semi-annual Inventory of Special Nuclear Matenal

3 October 90 Q-8 Quarterly Report of Safeguards Events

5/8 October 90 S-6 UFTR and UFSA Semi-annual Security Plan Key
Inventory

15 October 90 Q-6  Quarterly Check of Posting Requirements

16 October 90 Q-2 Quarterly Calibration Check of Area and Stack Radiation
Monitors

25 October 90 Q-3 Quarterly Radiological Emergency Drill

5 November 90 A-3  Annual Measurement of UFTR Temperature Coefficient
of Reactivity

30 November 90 Q-9 Quarterly Calibration Check of Air Particulate Detector

6 December 90 §-7  Semi-annual Check(Replacement) of Security System
Batteries

10 December 90 Q-5 Quarterly Radiological Survey of Restricted Areas

10/17 December 90 Q-4 Quarterly Radiological Survey of Unrestricted Areas

11/13 December 90 Q-1 Quarterly Check of Scram Functions

20 December 90 Q-3 Quarterly Radiological Emergency Evacuation Drill As
Large Annual Drill Involving all Outside Agencies

2 January 91 Q-7  Quarterly Check of UFTR Building Fire Alarm
System(Zone 4 - Annex)

4/7 January 91 S-10 Emergency Call List Check

7 January 91 Q-6  Quarterly Check of Posting Requirements

25 January 91 2 Quarterly Calibration Check of Area and Stack Radiation
Monitors

25 January 91 S-9  Semi-Annual Replacement of Well Pump Fuses

31 January 91 S-4  Measurement of Argon-41 Stack Concentration(Includes

Measurement of Dilution Air Flow-Rate - Previously
A-1 Surveillance)(Partial)

1-7 Februarv 91 S-4  Measurement of Argon-41 Stack Concentration(Includes
Measurement of Dilution Air Flow-Rate - Previously
A-1 Surveillance )(Completion)

February 91 S-1  Measurement of Control Blade Drop Times
i*: < February 91 S§-5 Measurement of Control Blade Controlled Insertion
Times
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TABLE V-1 (Continued)

CHRONOLOGICAL TABULATION AND DESCRIFTION OF SCHEDULED UFTR

Date

SURVEILLANCES, CHECKS AND TESTS

Surveillance /Check/Test Description

11/12 February 9
25 February 91

27 Februarv 01
28 February -:
4 March 91
4/7 March 91
§ March 91

8 March 91

13 March 91

15 March 91

19/21 March 91

20 March 91

26 March-25 April 91

3 April 91

3-5 April 91
10 April 91
10 April 91
10 April 91

18 April 91
23 April 91

24 April 91
6 May 91

24 May 91
S June 91

10 June 91
12 June 91
12 June 91
13 June 91

S-11

A-2*

S-3
S-6
S-1
S-5
s-11

Q-3
Q-2

Q-2
S-8

Q-9
$-7

Q-1

Q-5
Q-7

Semi-Annual Replacement of Control Blade Clutch
Current Light Bulbs

Semi-Annual Leak Check of PuBe and SbBe Neutron
Sources

Quarterly Calibration Check of Air ™articulate Detector

Quarterly Radiological Survey of Restricted Areas

Quarterly Check of Scram Functions

Quarterly Radiological Survey of Restricted Areas

Quarterly Check of Posting Requirements

Quarterly Radiological Survey of Unrestricted Areas

Quarterly Calibration Check of Area and Stack Radiation
Monitors

Biennial Check To Assure Negative UFTR Void
Coefficient of Reactivity

Instrument and Test Equipment Calibration(Beckman-
4410 Voltmeter)

Quarterly Check of UFTR Building Fire Alarm
System(Zone 1 - Reactor Cell and Control Room)

UFTR Nuclear Instrumentation Calibration Check and
Calorimetric Heat Balance

Semi-annual Inventory of Special Nuclear Material

UFTR Semi-annual Security Plan Key Inventory

Measurement of Control Blade Drop Times

Measurement of Control Blade Controlied Insertion Time

Semi-Annuai Replacement of Control Blade Clutch
Current Lights

Quarterly Radiological Emergency Evacuation Drili

Quarterly Calibration Check of Area and Stack
Radiation Monitors

Quarterly Calibration Check of Stack Monitor

Semi-Annual Leak Check of PuBe and SbBe Neutron
Sources

Quarterly Calibration Check of Air Particulate Detector

Semi-Annual Check (Replacement) of Security System
Batteries

Quarterly Check of Scram Functions

Quarterly Radiological Survey of Unrestricted Areas

Quarterly Radiological Survey of Restricted Areas

Quarterly Check of UFTR Building Fire Alarm System
(Zone 2 - Downstairs Offices and Labs)



TABLE V-1 (Continued)
CHRONOLOGICAL TABULATION AND DESCRIPTION OF SCHEDULED UFTR
SURVEILLANCES, CHECKS AND TESTS

Daie Surveillance /Check/Test Description
T i e IS LA e 8 . e L A S M S S S ATt A b S . e e~ 3 R A
18 June 91 $-9  Semi-Annual Replacement of Well Pump
18/19 June 91 S-4  Measurement of Argon-41 Stack Concentration(Includes

Measurement of Dilution Air Flow-Rate - Previously
A-1 Surveillance)

24/28 June 91 S-2  Annual Reactivity Measurements(Worth of control
Blades, Total Excess Reactivity, Reactivity Insertion
Rate and Shutdown Margin - Completed Worth of
Blades Measurements Only)

26/29 June 91 S-10 Emergency Call List Check
29 June 91 Q-6  Quarterly Check of Posting Requirements
1-30 July 91 2 Annual Reactivity Measurements(Worth of Control

Blades, Total Excess Reactivity, Reactivity Insertion
Rate and Shutdown Margin - Data Reduction and
Evaluation Completed)

1-31 July 91 B-4  Biennial Evaluation of UFTR Standard Operating
Procedures(Evaluation Complete/Changes Being
Generated)

17 July 91 Q-3 Quarterly Radiological Emergency Evacuation Drill

18 July 91 Q-2 Calibration Check of Area and Stack Radiation Monitors

8 August 91 Q-5  Quarterly Radiological Survey of Restricted Areas

20 August 91 Q-9 Quarterly Calibration Check of Air Particulate Detector

22 August 91 Q<4  Quarterly Radiological Survey of Unrestricted Areas

23/30 August 91 B-3  Biennial Evaluation of UFTR Standard Operating
Procedures Manuals for Completeness(Review Standard
In Progress)

Note: An asterisk on the surveillance tracking designation is used to indicate surveillance
was not completed within the allowable interval resulting in reactor unavailability for
normal operations.

All required UFTR surveillances, checks and tests are up-to-date at the end of the reporting
year. Though the following two(2) surveillances were due in August and July, 1991

respectively, and are carried over to the new year, they are both within the allowable
interval:

Q1 - Quaricrly Check of Scram Functions (Carried over from 31 August 1991).
B3 . Biennial Evaluation of UFTR Standard Operating Procedures Manuals For
Completeness (Carried over from 11 July 1991).



Date

31 July 1989

20 August 1990

30 August 1990

4 September 1990

TABLE V-2

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description

As part of the planned impiementation of an improved method
for measuring the control blade dron times(S-1 surveillance), it
was necessary to check the voltage signals provided on the test
rig leads. Under MLP #89-44, the blade drop test rig was
hooked up and the power leads were located and measurements
taken for future reference with the system then restored to
normal with no problems noted in July, 1989. The decision was
finally made on January 3, 1991 that the existing method would
continue to be used with the recorder continuing tc be
borrowed until a permanent recorder is obtained for recording
drop times based on the July, 1989 voitage measuremen:s(3 Jan
91, MLP #89-44).

During performance of the daily checkout, the rupture disk was
broken. Under MLP #90-34, the watsr was removed to the
holdup tanks, the pit was decontam nated and the water
analyzed and a replacement disk of too low break pressure was
tried resulting in another rupturc disk breaking with all cleanup
activities repeated. A total of approximately 80 galluns of
primary coolant was sent to the holdup tanks. Subsequently, an
on-hand spare was finally located and installed; the system was
then leak checked with no further problems noted(4 Sep 90,
MLP #90-34),

When the new two-pen recorder was installed, an external
source alarm was installed temporarily under 10 CFR 50.59
Evaluation and Determination No. 90-4 because the source
alarm circuit was not available at the time. This source alarm
finally arrived in August. Under MLP #90-35, the external
source alarm was removed and the new alarm designed for the
new recorder installed and checked out with all instrument
checks completed satisfactorily (5 Sep 90 MLP #90-35).

The makeup water system demineralizer resin had been noted
to need replacement in August. After the requisite resins were
obtained, the makeup water system demineralizer resins were
replaced and the system verified to provide the high resistivity
water needed to support reactor systems with no further
problems noted(5 Sep 90, MLP #90-36).
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TABLE V-1 (Cortinued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCI

Date Maintenance Description

€ Week nd Yy preoperations neck ! acCkK
LO1 v o} £ il A 1N nt
der MLP #90 X1¢ ¢ checks wer
of : lacemant of viled negoht
. ' ( ¢ gh voltage power ppl Following
! ¢ | tack n \ r system, the reactor was
l erat Vit! O fturther roblems
ep 90, MLP #90
t September 1990 tollowing operation at power, stack monitor indications
resuited in a decision to check and verity the low and high level
alibration points on the stack monitor. Under MLP #90-38,
ne check and vernfication were completed with no further
roblems noted(14 Sep 90 MLP #90-3R)
eptember 1YY Following ompieticn of the day’s operations, the door control
sitton ndicating switch on the first tloor door to the
nir 1 access area was discovered to be failed. The position
Swilchh was rep:aced with no further problems
noted(20 Sep 90, MLP #90-39)
5 October 199 Durning the weekly checkout, the dilute fan motor and shaft
were discovered to be vibraang excessively due to failure of the
: dilute fan motor bearings and the dilute fan shaft pillow block
bearings. Under MLP #90-40(MWO 7336-90) the fan motor
was pulled by Physical Plant Division personnel and the
bearings replaced under UFTR staff observation io include
assuring the tachometcr was operational and unaffected so that
new Argon-41 stack concentration measurements were not
needed. The system was restored to normal operation with no
turther problems noted (11 Oct 90, MLP #90-40)
8 October 1990 During the weekly preoperational checkout, instrument failure
vas noted for the south and the east area radiation monitors
y Three failed capacitors were replaced with on-hand spares in
. the preamplifier circuit of the south area monitor to restore its
R erability Similarly, a bad component (transistor) was
: replaced with an on-hand spare in the high voltage section of
ne east area monitor as well as repair accomplished on a lifted
ead in the rectifier for the high voltage power supply(possibie




Date

TABLE V-2 (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Muintenance Description

17 October 1990

29 October 1990

S November 1990

cause of failure). The system was returned to normal operation
following a successful calibration check(Q-2 surveillance) of all
area and stack radiation mouitors with no further problems
noted(16 Oct 90, MLP #90-41).

While performing maintenance with the reactor shutdown, the
SRO noted the pit alarm sounding at 1400 hours on 11 October
1990. Immediate investigation by the Acting Reactor Manager
revealed an apparent leak from the primary coolant purification
(demineralizer) pump seal (about 40 drops/minute). The
Ra ‘iation Control Officer and the Facility Director were
noufied and the demineralizer pump secured to minimize ae
leak rate. Visual inspection of 12 October 1990 confirmed the
apparent pump sea failure but there were no seals in i.aventory.
Under MLP #90-42 opened on 17 October 199C and RWP 90-
9-II, the purification ioop was isolated and drained and the
pump was electrically disconnected. The seals were then
replaced on 18 October 1990 and t.e system reassembled and
operated with occasional visual checks to assure no leakage.
Following verification of decontamination and water sample
analysis cn 21 October 1990, maintenans was concluded on 22
October 1990 with a subsequent ope n at power to verify
proper operation of the system with n.  ther problems noted
(22 Oct 90, MLP #90-42).

During a preoperational checkout, the RPM indicator on the
stack dilute fan was noted to he malfunctioning and moving
downscale due to a loose set screw on the tach-generator.
Under MLP #90-43, the set screv was shimmed and tightened
to restore the proper RPM indication in the control room with
no further problems noted(29 Oct 90, MLP #90-43).

During the weekly checkout, the heat exchanger sample valve
on the secondarv side was noted to be showing signs of
intermittent dripping. Under MLP #90-44 the packing nut on
the valve was tightened to tighten the packing gland with no
radiological problems. The system was then restored to normal

operation with no further problems noted(S Nov 90, MLP #9. -
44).
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Datz Maintenance Description

19 K'e-ember 1990 During the daily checkou., the Safety-: Control Blade Position
Indicator(BPI) was noted to have the nixie tube in the tens digit
burned out. The failed nixie tube was replaced with an on-hand
spare for which all checks and calibrations were satisfactory so
that MLP #90-45 was closed out. After installation overnigh ,
the niddle digit nixie tute on the S-2 BPI was noted to be
burning brighter than normal. As a result MLP #90-45 was
reopened and two failed resistors were replaced to restore the
S-2 Blade Position Indicator to proper operation(20 Nov 90,
MLP #90-45).

21 November 1990 During the daily checkout, the rupture disk was broken by RO
trainee _rror resulting in dumping about 54 gallons of primary
water to the equipment pit. The water was analyzed and
removed to the holdup tanks, the pit was decontaminated ¢d
the rupture disk replaced with an on-hand spare. After refilling
the primary coolant storage tank with 90 gallons of
demineralized water and checking tor leaks, the daily checkout
was successfully completed with no further problems noted(21
Nov 90, MLP #90-46).

26 November 1990 During a preoperational checkout on November 24, the stack
dilute fan RPM indication was noted to be low and the tach-
generator bearings noisy. Under MLP #9047 the tach-
generator was removed and a spare ordered. After installing
the new tach-g ‘nerator, the RPM calibration was checked and
the oulley rebalanced on the dilute fan shaft to restore system
operation to normal(27 Nov 90, MLP #90-47).

3 Decembe: 1990 During operation of the UFTR to determine an updated critical
posit.on, the stack radiation monitor was noted to be reading
about 20 cps versus 1-2 cps as is usually indicated at low power.
Under MLP #90-48 the monitor was checked and the detector
subsequently recalibrated with no change in indication and still
in culibration; a 10 CFR 50.59 Evaluction No. 90-7 of the
elevated stack count rate at low power levels was performed
and evaluated not to impact operation as the high end
indication was unchanged. With the successful calibration of
the monitoring channel, the reactor was returned to normal
operation with operators reminded to track the low end
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/C™RRECTIVE MAINTENANCE

Date Maintenance Description
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indication to assure proper response should the situation so
dictate(4 Dec 90, MLP #90-48),

18 December 1990 Muring a routine control room check, the stack monitor
recorder chart drive paper was noted not to be moving ~n 17
December 1990. Under MLP #90-49, a worn and fai' gear
train was removed from the stack monitor recorder chan drive
and replaced with a spare to restors proper paper movement
with no further problems not=4(18 Dec 90, MLP #90-49).

1 Januarv '991 On at least one occasion the secondary cooling 1 k yin
the wide range drawer had been noted to be sticking .at the
trip on loss of secondary wate: remained effective at power
levels below 1 kW. This condition wa. noted to meet Technical
Specification requirements but to be restrictive. Under MLP
#91-01 this relay was replaced and verified to be operating

properly with no further problems noted(1 Jan 91, MLP #91-
01).

10 January 1991 As part of routine preventive maintenance, the ink pads in the
2-point temperature recorder were replaced to restore
acceptable legibility for the indications on the chart paper in
the recorder. It was also noted that worn numbers on the
temperature recorder print wheel would necessitate printwheel
replacement in the near future. Following replacement of the
ink pads, the temperature recorder was restored to normal
operation with no further problems noted (10 Jan 91, MLP

#91-02).

14 Jaruary 1991 During the weekly checkout a small leak ulong the primary
coc's - .ap shaft(few drips pir ween) wae discovered. The
Fac. o 7 :ctor/Reactor Manager and the Radiation Control

Officer were piownpuly notified. Under MLP #91-03 and RWP
#91-02-1, the leak was evaluated to involve worn pump seals
and to i.volve negligible radiation/radinectivity safety
considerations. After re nlacement seuis ' vere obtained(not kept
‘n stock), the sy .2m was opened, the lines were drained as
necessary, the sezals were replaced, the system was reassembled
and checked for leak tightress at room temperature. The
systen: was then run at temp.  are(fuil power) two times, first
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TABLE V-2 (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description

17 January 1991

30 January 1991

4F.  vav - 9N

7 February 1991

to locate a small leak around the pump air vent and then io
assure there were no further leaks(22 Jan 91, MLP #91-03).

To make use of the down time associated with the primary
coolant pump shaft leak, preparations were begun on January
16, 1991 o0 replace the primary coolant demineralizer resins
which were near the end of useful life. Under MLP #91-04
and RWP #91-1-, the resins were replaced with an equivaient
mixed bed resin since the original resins specified in the Safety
Analysis Report are no louger available. The use of these
equivalent resins was determined not to involve any unreviewed
safety question under 10 CFR 50.59 Evaiuation and
~setermination No. 91-01. With completion of this work the
.emineralizer system was returned to service with no further
proble...; noted (21 Jan 91, MLP #91-04).

After the diluting fan was noted to be running rough, C. Moore
and D. Sprague of Physical Plant Division straightened the
pulley on the fan to smooth fan and tach-generator operation
but with a request in with Physical Plant Division to replace the
pulley and install shives to align the shaft properly with no
further problems noted immediately(30 Jan, MLP #91-05).

During the weekly checkout, the diluting fan RPM indication in
the control room was discovered to be lost due to failure of the
tach-generator probably caused by excessive vibration of the
diluting fan shaft. Under MLP #91-06, the pulley on the shaft
was realigned and a new tach-generator ordered. Subsequently
a new, properly-sized pulley and shives were installed to align
the diluting fan shaft. Finally, a new tach-generator was
installed and proper shaft operation and RPM indication were
checked to restore the diluting fan system and its control room
RPM indication to normal(11 Feb 91, MLP #91-06).

Under MLP #91-07, scaffolding was erected and checked in the
reactor cell by five(5) technicians from Crom Equipment Rental
to facilitate _ la~ned work to install a platform on the overhead
crane to provide personnel protection for those working on the
overhead lighting system(7 Feb 91, MLP #91-07).
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Date Maintenance Description

8 February 1991 Under MLP #91-08, a platform was installed on the overhead
crane bridge by three PPD steamfitters and a welder to provide
personne: protection for those working on the overhead lighting
system (8 Feb 91 MLP #91-08).

11 February 1991 Under MLP #91-09, advantage was taken of the existing
scaffolding for UFTK personnel to service the overhead crane
to include greasing, ciling and providing a general checkout of
the crane system with no probiems noted(11 Feb 91, MLP #91-
09).

11 February 1991 Under MLP #91-10 the control blade clutch current
replacement (S-11 surveillance) was implemented with timing
of control blade drop tiiaes(S-1 surveillance)} and control blade
controlled insertion times(S-5 surveillance) aiso performed as
required with no problems noted(1Z Feb 91, MLP #91-10).

12 February 1991 Under MLP #91-11, the scaffolding provided to work on the
overhead crane was removed by two technicians from Crom
Equipment Rental and checked out by UFTR personnel with
no problems noted(12 Feb 91, MLP #91-11).

15 February 1991 As a followup to MLP #91-02 when worn numbers were noted
on the temperature recorder printwheel, under MLP #91-12,
the printwneel on the 12-point temperature recorder was
replaced to restore proper printing function with no further
problems noted(15 Feb 91, MLP #91-12).

27 February 1991 When radiation controi personnel returned to complete the
APD Calibration Check (Q-9 Surveillance) begun on February
25, 1991 with the last of three check sources, the APD GM
detector was noted to be failed. Under MLP #91-13 the failed
GM detector was removed and replaced with an on-hand spare
and the APD Calibration Check(Q-9 Surveillance) was
satisfactorily completed to - 2turn the APD to normal operation
with no further problems noted(27 FEb 91, MLP #91-13).

4 March 1991 Under MLP #91-14, overhead lights in the reactor cell were

replaced by Physical Plant Division personnel using the new
safety platform installed on the overhead crane. Subsequently
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TABLE V-2 (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description

4 March 1991

12 March 1991

14 March 1991

25 March 1991

28 March 1991

the same crew replaced a burned out ballast in one overhead
lamp to restore normal overhead lighting levels in the reactor
cell with no further problems noted(4 Mar 91, MLP #91-14).

During the daily checkout on March 4, 1991, the North Area
Radiation Monitor was noted to be failed with the recorder
working. Under MLP #91-15 two fuses, an amplifier, the
Geiger-Mueller detector and two transistors were replaced in
the detector circuit. After satisfactorv completion of the area
monitor calibration check, the North Area Radiation Monitor
was returned to normal operation (13 Mar 91, MLP # 91-15).

During the weekly checkout, the primary coolant pump was
noted to be excessively noisy. Under MLP #91-16 and RWP
91-1-02, the pump and motor were removed from the PC system
and the problem was isolated to bad bearings in the pump
motor. After having the pump motor overhauled and the
bearings replaced at Electric Motor Repair Company of
Gainesville, the motor was reattached to the pump and
reinstalled into the primary coolant system. After considerable
running at zero power, the system was also run at power to
check for leaks and then returned to normal operations with no
further problems noted(18 Mar 91, MLP #91-16).

Prior to removal of the PC pump from the primary system(See
MLP #91-16), it was thought that a failed ceramic filter could
have passed demineralizer material to the pump intake
resulting in distortion of the impeiler. Under MLP #91-17, the
primary coolant ceramic filter was removed ard replaced with
a spare with no problems noted(14 Mar 91, MLP #91-17).

During the weekly preoperational checkout, the water level in
the primary coolant storage tank was noted to be low at the 21-
3/8 inch level. Under MLP #91-18, 50 gallons of
demineralized water were added to the PC storage tank to

restore the water level to the 27-inch level(2S Mar 91, MLP
#91-18).

Durin’, 2rformance of the Annual Nuclear lustrumentation
Ca' srmaon Checks, ~-2 Surveillance), various voltages were
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CHRONOLCGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Date Maintenance Description
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found out of tolerance and were adjusted. In addition, the
discriminator and driver output voltage we:e found to disagree
with the procedural requirement. Under 10 CFR $50.59
Evaluation No. 91-02 and MLP #91-19, the actual reading was
noted to agree with the technical manuai and to be acceptable.
However, several voltage adjustments were then made as a
startup and unscheduled shutdown were used to control
adjustments of settings on Safety Channel 1 with a subseouent
restart showing proper responue on Safety Channel 1 with no
further problems noted(4 April 91, MLP #91-19).

5 April 1991 During a restart to verify proper indication on Safety Channel
1, the auto flux controller was noted to be excessively nrusy with
a small decrease in power setting at cne point. Under MLF
#91.20, the problem was isolated to worn contacts on the
chopper which was cleaned to restore proper operation with no
further problems noted but another chopper to be obtained as
a permanent replacement(9 Apr 91, MLP #91-20).

8 April 1991 During a preoperational checkout, the S-3 control blade was
noted to withdraw only a few units on demand. Under MLP
#91-21, the S-3 control blade circuit including limit switches
was checked and several connectors repaired to restore proper
operational response of the S-3 control blade with subsequent
successful completion of surveillances on all blades to include
replacement of the control blade clutch current Lulbs (S-11
Surveillance) as well as measurement of control blade
controlled removal times, control biade cont.olled insertion
times(S-5 Surveillance), and control blade drop times (S-1
Surveillance) with no further probiems noted(11 Apr 91, MLP
#91-21),

12 April 1991 At the end of the extended power run for the annual
calorimetric calibration check on 11 Apail 1991, it was
discovered that the console had no ready access to allow the
linear range to be adjusted during operatiun as required by the
calibration procedure. Because there had been no previous
need for adjustment, this had nc¢® presented a problem
previously. Under MLP #91-22, the necessary access holes
were drilled in the console under 10 CFR 50.59 Evalua.ion No.
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description
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12 April 1991

12 April 1991

12 April 199°

91-03 with no furthcr problems noted as the linear channel
calipration setting was set at 93.9% at the end of a subsequent
power run completed on 12 April 1991( 12 Apr 91, MLP #91-

22).

During the post-calerimetric procedure for the A-2 Surveillance,
the calibration function on Safety Channel 2 was found not to
be responding. Under MLP #91-23, a failed nGtenticmeter was
replaced and a loose wire reierminated but the calibration
circuit could not be brought in range. Uraer 10 CFR 50.59
Evaluation No. 91-04, a change was made to replace a 10 KO
circuit resistor with a higher resistance (15 kQ) to set the coarse
adjust in the Safety Channel 2 calibration circuit to allow both
the fine and coarse adjust potentiometers to be effective in
setting the calibration. Such circuit adjustment had not been
needed previously. Since the calorimetric involved changing the
amplifier bias, the meter did need adjustment of the A-2
Surveillance. After reinstallation of the modified calibration
circuit, the coarse and fine adjust calibration circuits were
adjusted for a proper 100% reading when placed in calibrate
with no further problems noted(15 Apr 91, MLP #91-23).

During the post-calorimetric for the A-2 Surveillance it was also
discovered that the Safety Channel 1 meter could not be
properly adjusted after adjustment of the amplifier in the
circuit. Under MLP #91-24 and 10 CFR 50.59 Evaluation No.
91-05, a change was made to replace a 7.5 KQ resistor with a
2.2 KQ resistor affecting the meter circuit only(UFTR Drawing
No. EL D206 9511 A). Since the amplifier (whose voltage
setting is determined by the calorimetric) was not adjusted for
this modification, the only subsequent retest necessary was to
verify the voltege at the output to be identical after the
modification as that determined in the calorimetric. This final
check was successfully completed assuring the voltage was

unchanged per MLP #91-24 50 no further retest was needed(16
Apr 91, MLP #91-24).

During the post-calorimetric for the A-2 Surveillance, the same
inability to adjust the Safety Channel 2 meter after adjustment
of the amplifier in the circuit was noted as for the Safety
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE /CORRECTIVE MAINTENANCE

Maintenance Description

17 April 1991

22 April 1991

29 April 1991

Channel 1 meter. Under MLP #91-25 and per 10 CFR 50.59
Evaluation No. 91-06, a similar change was made to replace a
7.5 KQ resistor with a 2.2 KG resistor affecting the meter adjust
circuit only(UFTR Drawing No. EL D206-9511 A). Since the
same situation was present for the meter adjustment for Safety
Channel 2 as for Safety Channel 1, the exact same modification
and checks were performed with all results again satisfactory
per MLP #91-25 so no further retest was needed (17 Apr 91,
MLP #91-25).

During the post-calorimetric for the A-2 Surveillance, the
gradually increasing background count rate on the stack
ruonitor was noted. Under MLP #91-26, the printed circuit foil
on the stack readout module power supply board, the printed
circuit foil on the stack readout module counter/amplifier
board and the printed circuit foil on the detector/preamplifier
board were sil repaired. In addition, the degraded GM
detector was replaced followed by successful completion of a
calibretion check of the area and stack radiation monitors(Q-2
Surveillance). After closing MLP #91-26, it was reopened due
1o intermittent erratic spikes in stack counts from full downscale
to full upscale with the problem traced to a burned cable-
detector junction which was repaired pending acquisition of a
replacement junction. Following recalibration of the stack
radiation monitor, the system was returned to service with no
further problems noted (25 Apr 91, MLP #91-26).

During performance of the weekly checkout, low flow was noted
at the filter in the shield tank demineralizer system. Under
MLP #91-27, ae filter was replaced with an on-hand spare to
restore system flow at the filter(22 Apr 91, MLP #91-27).

During a previous weekly checkout on 22 April 1991, the flex
coupling on the stack diluting fan system was noted to have
several holes and to be in need of repair. Under MLP #91-28,
the torn canvas coupling was replaced with new canvas by
Physical Plant Division personnel to restore system integrity(29
Apr 91, MLP #91-28).
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29 April 1991

20 May 1991

20 May 1991

10 June 1991

17 June 1991

19 June 1991

TABLE V.. (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description

During the weekly preoperational checkout, the stack monitor
alarm was noted not to alarm when the switch was placed in
trip adjust. Under MLP #91-29, the trip adjust circuit was reset
and the stack monitor calibration performed to adjust the slope
for 4000 cps high level alarm to restore proper response(29 Apr
91, MLP #91-29).

Previously under MLP #91-26, a burned stack monitor cable-
det=cior junction had been repaired and a new junction had
been orderec. Under MLP #91-30, a new signal cable plug
junction connector for the stack radiation monitoring system
detector assembly was installed and tested for baseline activity.
The stack monitor was then recalibrated and returned to service
with no further problems noted(20 May ¥1, MLP #91-30).

Previously under MLP #91-20, the contacts on the chopper for
the auto flux controller were cleaned and the chopper returned
to the circuit while a replacement chopper was being obtained.
Under MLP #91-31, a used reburnished chopper was installed
and checked out for proper operation with significant reduction
in noise level. After checkout and return of the auto flux
control system to normal operation, no further problems were
noted (20 May 91, MLP #91-31).

Physical Plant Division Maintenance Engineer Gordon
Frederick had previously evaluated requirements for regular
preventive and special maintenance on the overhead crane.
Under MLP #91-32 two PPD technicians performed regular
preventive maintenance checks and service on the overhead
crane to assure its continued reliable operation with no
problems noted(10 June 19, MLP #91.32).

Under MLP #91-33 PPD electricians replaced all burned out
overhead ianips in the cell plus one ballast and two lamp

sockets to restore proper cell lighting levels(17 Jun 91, MLP
#91-33).

During the weekly checkout the makeup system demineralizers
were noted to be losing effectiveness. Under MLP #91-34, the
resins in the two makeup system demineralizers were replaced
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20 June 1991

21 June 1991

24 June 1991

24 June 1991

TABLE V-2 (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Maintenance Description

to restore the source of high resistivity water(20 Jun 91, MLP
#91-34),

In a routine tour of the reactor building to explain evacuation
routes to SRO trainee D. Cronin, the deep well pump header
was noted not to be locked in place. Under MLP #91-35, a
lock was installed on the breaker at the well to assure service
in not interrupted when required(20 Jun 91, MLP #91-35).

In the early afternoon on June 21, 1991, the Zone 3 smoke
detector was set off by a maintenance person spraying a
protective coating on the ceiling tiles. Under MLP #91-36 fire
alarm service personnel cleaned the alarmed smoke detector,
checked and reset the alarm system. Subsequently several
hours later the system re-alarmed and couid not be reset. Since
a spare smoke detector was not immediately available, Zone 3
was bypassed temporarily with agreement of the Executive
Committee of the RSRS per 10 CFR 50.59 Evaluation and
Determination No. 91-07 "Temporary Bypass of Fire Alarm
System Zone 3 (Upstairs Hallway Smoke Detector and 2 Pull
Stations) Due to Smoke Detector Failure” and with all
occupants and UPD notified of the outage and regular round-
the-clock periodic visits set up. Under MLP #91-36 on the
morning of June 24, 1991 a new smoke detector was installed
in Zone 3 and a loose supporting conduit on a pull station in
Zone 2 was re-anchored; after checkout, the system was
returned to normal operation with no further problems
noted(24 Tun 91, MLP #91-36).

During the weekly checkout the E-140 GM Detector (Serial No.
1048) was ncied to have a bad switch, low battery power and a
bad audible clicker Under MLP #91-37, the detector was
repaired, checked out and returned to service with no further
problems noted(24 Jun 91, MLP #91-37).

About 40 minutes after completion of reactor operations on
June 24, 1991, a burning circuit was noted to have resulted in
failure of the -24 volt emergency backup battery power supply
and charging svstemn for the radiation monitoring system.
Under MLP #91-38 the -24 volt battery power supply and
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CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Date Maintenance Description
charging circuit were removed; the circuit was repaired and new
batteries installed in the power supply unit. After checking to
assure the + 24 volt system was operating properly, the repaired
-24 volt system was reinstalled, the charging circuit set at 100
milliamperes and the system retu-ned to service with no further
prcblems noted(26 Jun 91, MLP #91-38).

29 July 1991 During preparation to remove the shield blocks from the
equipment pit for entry to perform the weekly preoperational
checks, the crane controls were found to be responding
erratically and periodically giving no response. Under MLP
#91-39, the crane control box was opened and all six sets of
directional contacts were cleaned to restore proper crane
response(29 Jul 91, MLP #91-39).

29 July 1991 During the weekly checkout the shield tank sampie line was
discovered to have a small seepage leak. Under MLP #91-40,
a swipe showed no contamination present. The sample line was
then resealed with teflon tape and returned to service with no
further problems noted(29 Jul 91, MLP #91-40).

6 August 1991 Following a request made during the ANI/MAELU Nuclear
Insurance Inspection conducted or June 10 1991 per the ANI
inspection report dated July 10, 1991 and received on July 13,
1991 concerning a sampling system on the air cooler ccudeisate
discharge pipe for the reactor cell, MLP #91-42 was used to
evaluate the request and finally to install a sample
connection/collection capability on the UFTR cell air
conditioner condensate discharge pipe with the first sample
indicating no radiological contamination as expected per air
sampliug performed weekly in the reactor cell. This sampling
system provides a backup meaas of quantifying releases with no
proolems noted(22 Aug 91, MLP #91-42).

7 August 1991 To improve reactor cell appearance and preserve service, MLP
#91-43 was utilized 10 control and document various cell
preservation activities tc include cleaning, scraping, servicing
and painting the equipment pit and various other reactor
structure, shielding and floor surfaces. Work in the equipment
pit and on the pit shield blocks as well as cleaning and painting
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TABLE V.2 (Continued)

CHRONOLOGICAL TABULATION OF UFTR
PREVENTIVE/CORRECTIVE MAINTENANCE

Date Maintenance Description

fitting installed on the inlet side and to replace the existing
brittle fitting on the outlet as well. In replacing the two fittings
about 1/10 liter of primary coolant was released to the holdup
tanks. Following replacement and full power operation, the
systern was verified to be leaktight with no further problems
noted(28 Aug 91, MLP #91-49).

MLP #9143 Remains Open from 7 August 1991.
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VI. CHANGES TO TECHNICAL SPECIFICATIONS, SAFETY
ANALYSISREPORT, STANDARD OPERATING
PROCEDURES A%D OTHER KEY DOCUMENTS

This Chapter contains a narrative Cescription and status report on the various changes (o
key UFTR license-related documenis that occurred during the 1990-1991 reporting yeai. As
such. this Chapter provides a ready ruference for the status of various license-related
documents to include Technical Specifications, Safety Analysis Report, Standard Operating
Procedures, Emergency Plan, Security Response Plan, Reactor Operator Training
Requalification and Recertification Program, HEU-to-LEU Conversion Documents as well
as Quality Assurance Program Approval for Radioactive Material Shipments and other key
documents as they are genera:zd or changed.

A.

. Tectnicsl Specificat

The new Technical Specifications for the UFTR were issued on August 30, 1982 and
officially established on September 30, 1982. Two sets of requested corrections/-
changes to the Technical Specifications were submitted to the NRC during the 1982-
1983 reporting period. As noted in the 1983-1984 Annua! Report, the UFTR facility
received approval for Amendment No. 14 and No. 15 to the UFTR Technical
Specifications during that reporting year. As noted in the 1985-1986 Annual Report,
the UFTR faciiity requested and received approval for Amendment No. 16 to correct
an error in numbering Section 3.5 which had been incorrectly numbered Section 3.4,

Approved licenss (Tech Spec) Amendment 17 was received on May 3, 1988 per a
letter from NRC dated April 27, 1988. The approved amendment consisted of a
revisior to the Tech Specs to permit conducting certain activities when the reactor
is shutdown, the reactor vent system is secured and the stack monitor is reading
greater than 10 cps. This amendment 17 is basically a relaxation of UFTR Technical
Snecifications in Section 3.4.3as a limiting condition for operation which states that
“"the vent sysiem shall be operated until the stack monitor indicates less than 10
counts per second”; as a result, securing the vent system for drills and other events,
tests and outages constituted a potential violation of Technical Specifications on
Limiting Conditions for Operation (even though the reactor was not running) and
had previously been reported as such. As requested by NRC and submitted by the
licensee, the Tech Specs were also revised to include a backup means for quantifying
the radioactivity in the offluent during abnormal or emergency operating conditions
in addition to administrative changes. The backup core vent sampling system was
installed on May 4, 1988 and available for all subsequent reactor operations. The
process of incorporating the Amendment 17 changes into the UFTR Standard
Operating Procedures was completed on December 19, 1988 when the SOP changes
were approved with training completed on January 4, 1989 at which point the
changes were fully implemented in the Standard Operating Proccdures as they
substantiaily affect UFTR SOP-A.1, SOP-A.4 and SOP-B.1 in relaxing requirements
on running the Reactor Vent System above 10 cps on the stack monitor and enabling
sampling of the core vent system during emergencies.
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No further requests for changes in the approved Tech Specs are anticipated for the
operation of the UFTR with its present high-enriched fuel at 2 rated power level of
100 kWth. It is expected, however, that another suhstantive amendment to the
Technical Specifications will be required before the UFTR can be converted from
utilizing high-enriched MTR plate-type fuel to utilizing low-enricned silicide plate-
type fuel. During the current reporting year neutronics analysis of the existing HEU
core and the proposed LEU core were nearing completion as various thermal
hydraulic analysis are also in progress at year's end.

Revisi UFTR_ Saf il

FSAR Revision 5 was submitted to NRC and inserted in the UFTR Safety Analysis
Report in 1988 to incorporate changes that were the result of ongoing reviews of the
UFTR Safety Analysis Report to assure updated accurate contents,

Revision 6 of tiie FSAR comprises a complete updating of Chapter 11 (Radioactive
Waste Management) of the UUFTP Safety Analysis Report as part of a continuing
effort to assure an accurate document for controlling facility operations. This
revision was submitted to NRC with a letter ¢ ‘ed September 18, 1989 and was
incorporated into all official copies of the UFTR Safety Analysis Report in
September, 1989 since it was reviewed and evaluated by Reactor Management and
the RSRS under 10 CFR 50.59 Evaluation/Determination No. 89-10 not to involve
any unreviewed safety questions. Revision 6 consisted of a complete update of
Chapter 11 of the Safety Analysis Report based upon internai review primarily to
include up-to-date d a for all releases and details on the improvements in gaseous
etfluent measurements. During the current 1990-1991 reporting year there were no
further revisions of the UFTR SAR as a result of internal reviews. Nevertheless,
ncutronics and thermal-hydraulics analyses to support the HEU-to-LEU conversion
have continued throughout tie reporting year. Therefore, other SAR updates are
planned as necessary to keep the SAR current and to support the planned HEU-to-
LEU fuel conversion.

S L S

For the first time in recent years, no new Standard Operating Procedures were
generated during the 1990-1991 reporting year. This condition marks the maturity
of the UFTR Standard Operating Procedures as great efforts have been undertaken
to meet good practice raquirements in generating new procedures.

At the end of the reporting year, also in contrast to most previous years, no further
new procedures are in progress. The conclusion to be drawn here is that the
expansion of procedures at the UFTR facility may be coming to a close which is an
encouraging state of affairs.
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D.

Revisions 1o Standard Operating Procedures

All existing UFTR Standard Operating Procedures were reviewed and rewritten into
a standard format during the 1982-1983 reporting period as required by a
commitment to NRC following ai inspection during that ycar. As committed to NRC,
the final approved version of each SOP (except certain secutity responsc procedures
which are handled separately) is permanently stored in a word processor to facilitate

revisions and updates which are incorporated on a continuing basis in the standard
format.

Table VI-1 contains a complete list of the approved UFTR Standard Operating
Procedures as they existed at the end of the previous (1989-1990) repoiting year
exclusive of applicable temporary change notices (TCNs) since these do not change
procedure intent. Table VI-2 contains a similar complete up-to-date list of the
approved Standard Operating Procedures as they exist at the end of the current(1990-
1991) reporting year. The latest revision number and date for each non-security (not
withheld from pubiic disclosure} related procedure is listed in Table VI-2. The latest
revision number and date is in parentheses for each SOP; temporary change notices
(TCNs) refer to minor changes made to an SOP in lieu of a full revision and are not
noted on the two tables to simplify the presentation. A comparison of Tables VI-1
and VI-2 indicates that there were three(3) revisions to SOPs generated during this
reporting year with no new procedures per the discussion in Section C of this
Chapter. Although the total of three(3) revisions continues to represent a significant
administrative effort on behalf of the UFTR facility staff, the number continues to
decrease from previous reporting years and it is expected that the number of
revisions should continue to decrease in future years. It is noteworthy that for the
second straight year all of these revisions were generated because of facility staff
evaluations, sometimes spurred by new NRC regulations or records of inspections but
none were so mandated by NRC inspections in contrast to many previous years. The
basic reason(s) for all three revisions are explained in the following paragraphs with
a copy of each contained in Appendix E of this report.

First, Revision 2 for UFTR SOP-0.1, "Operating Document Controls® dated July,
1991 was generated to clarify what is meant by document control files to include
what documents constitute "document control files,"” where the various files are kept
to include assignment of contrclled copies to individuais and/or locations and who
is to update them. Finally, the revision contains an updated listing of the contents
of the document control files as well as the locations for the various parts of the
"document control files". All of these changes could have been treated under the
temporary change notice(TCN) category; however Revision 2 of this procedure was
also used to collect and incorporate five(5) previous TCNs into the one revision

along with regenerating and reformatting the forms used to document control ef the
Operating Documerx Manuals.

Second, Revision 2 for UFTR SOP-0.5, "UFTR Quality Assurance Program" dated
July, 1991 was generated to allow Auxiliary Operating Instructions to be maintained
but not necessarily on *".& reactor console, to have the procedure text match all the
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other things, improvements for several surveillances to add the quarterly calibration
check of the air particulate detector(Q-9) to the list of surveillances, to assure the
proper compary is contacted to calibrate the voltmeter for the annual nuclear
instrument checks (A-1), to expand and update the surveillance data sheets for
documenting the bicanial evaluation of SOPs(B-4) and also to expand the annual QA
Aucit Checklist to meet RSRS audit requests. Similarly, the four(d4) TCNs for SOP-
E.4 (Annual Nuclear Instrumentation Calibration Check) correct the title to a
scotion, add an omitted symbol to the reactor power equation on Form SOP-E.4H,
corrects an incorrect voitage contact reference point and relaxes the toierance on the
discriminator and driver voltages per the console tech manual and updates the
procedure to reference the new Linseis two-pen recorder, makes proper reference
to the temperature recorder manual, deletes the warmup requirement when
interrupting power to the temperature recorder and specifies an analog DC voltmeter

and stopwatch may be used in making the wide range alignment check if a recorder
is unavailable.

The remaining Temporary Change Notices all involve relatively minor changes
affecting one or a few sections of the respective SOPs. All were fully reviewed by
UFTR facility management and approved by the RSRS. Because of the quantity of
paper involved and the relatively minor nature of Temporary Change Notices, copies
of these SOP changes or the SOPs as currently revised and implemented are not
included in this report. A copy of each may, however, be obtained directly from the
UFTR facility if desired; they are briefly summarized in Table VI-3.

Revisions to UFTR Emergency Pian

One revision to the approved UFTR Emergency Plan was submitted to the NRC
duning this reporting year. With a letter dated December 13, 1990, Revision 6 was

submitted to the NRC. Revisicn 6 has affected three pages and is considered a
minor revision.

First, Revision 6 consists of changes to Figure 1.2 on Page 1-4 to document the
location of the rapid sample insertion pneumatic(rabbit) system in the northwest
comer of the radiochemistry laboratory as well as the conversion of the NAA
Laboratory(southwest corner) into a separate room with removal of the two hoods
in the center of the room. Other changes documented on the updated Figure 1.2are
the room numbers which were changed by the University of Florida in mid-1990.
Revision 6 also changes Page 10-5 to correct a typographical error for the location
of the Emergency Equipment Cart to be in Room 106 of the Nuclear Sciences
Center, Not Room 109 as previously indicated. Finally, Revision 6 consists cf an
updated Emergency Equipment laventory at the Emergency Support Center in Table
10.3 on Page 10-6. The change consists of correcting the stated location of the
equipment required to be in Rooms 106 and 108 of the Nuclear Science Center, not

just 108. In addition, several typographical errors and omissions in Table 10.3 were
corrected.
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All these changes were revievved by UFTR management and the RSRS to assure no
decrease in effectiveness of the Plan at its meeting and Revision 6 was supplied to
all Plan holders with an explanatory memorandum dated December 27, 1990. In a
letter dated April 17, 1991 in followup to an earlier telephone conversation, Ted
Michaels, the NRC's UFTR Project Manager requested that the room numbers on
Figure 1.2be clarified. In a subsequent letter dated May 22, 1991, NRC was updated
to note that the circled numbers on the floor plan are the room numbers as they
were changed from the previous 3-digit numbers. Since these numbers also appear
on the doors in the UFTR facility, there was no need to change Figure 1.2 further.
In a letter dated April 17, 1991, the NRC notified the facility of their evaluation that
the changes do nnt decrease the effectiveness of the Plan and the Plan maintains
compliance with 10 CFR 50 Appendix E. Therefore, the proposed changes were
approved and could be incorporated into the current Emergency Plan. Revision 6
documentation is contained in Appendix D of this report.

As the Emergency Plan continues to be evaluated, it is likely that additional changes
will be implemented during the upcoming year, especially as the Emergency Plan is
reviewed for training purposes. At year’'send Revision 7 is being prepared to update
a number of operations-related sections in the Emergency Plan. Revision 7 will
update typical facility annual energy gencration values, the listing of assessment
facilites presented in Section 8.2 of the plan ard methods of transporting
contaminated victims. Some references to specific assessment equipment will be
changed w allow use of equivalent equiprient as well.

The previously approved biennial reactor operator Requalification and
Recertification Program expired at the end of June, 1989, Therefore, a wew program
was submitied to NRC with a letter dated May 30, 1989, to cover the July, 1989
tirough June, 199! period. The new program had only minor changes (additions)
from the previous program submitted in May 26, 1987 and then updated by a
submittal in August 19, 1988 to reflect the new requirements (and NRC's
interpretation  of these) in 10 CFR 55 for a comprehensive examination once every
two years anC an operations test svery year as well as the requirement that all
licensed pcrsonnel exercise the RO/SRO license for 2 minimum of 4 hours of
licensed acrivities during each calendar quarter which is now being tracked or
training forms. This program incorporated several minor changes to inciude annual
special equipment training on the rabbit system and the overhead crane as well as
explicit biennial requireme:its for a separate lecture and examinaticn on the Security
Plan and the Emergency Plan. Otherwise the Plan was unchanged. Changes were
reviewed by the Reactor Safety and Review Subcommittee were not considered to
require NRC approval since they clearly upgraded the Program. Otherwise the
Program remained essentially the same as that previously submitted. Since no
response was ever received to the May 30, 1989 submittal, the facility continued to
follow the Program Plan as upgraded until time for renewal. This current operator
requalification and recertification program training cycle for the UFTR was
scheduled to end in June, 1991, Therefore, renewal of the current program with no
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effective November 15, 1987; however, the description of work was incorrect. A new

grant descniption of work was finally received on December 29, 1987 when the grant
document was signed for record purposes.

Since receiving funding, work has been proceeding as quickly as possible though a
shortage of graduate students to perform the neutronic and other analyses have
caused this work to lag. In addition, because of extensive efforts to decontaminate
and remodel a room in which to store the SPERT LEU fuel, to change the license
description of the SPERT storage facility, to move the fuel to the new facility, to
release the previous storage room to unrestricted usage, to revise the facility security
plan (SNM-1050) and then to perform a detailed pin by pin visual inspection and
verification of serial numbers, the conversion analysis has been lagging.

The required visual inspection and identification of SPERT fuel pins was completed
in the previous reporting year on September, 19, 1988, Similarly, X-radiography was
scheduled to be performed early in that reporting year so a decision could be made
on whether to proceed with the HEU to LEU conversion analyses for the UFTR
using SPERT 4.8% enriched UG, fuel pins or 19.8% enriched aluminum silicide
plates. As expected, the delays in radiography necessitated obtaining an extension
to the applicable SNM-1050 license. A copy of the relicensing letter dated October
14 was received on October 21, 1988 along with a copy of 10 CFR 70 and the one-
page Safety Evaluation Report (SER). Basically Condition 4 of the license was
revised to an Expiration Date of March 31, 1989 with all other license conditions
unchanged. No further renewals of the current license were to be grantzad with the
relicense application for "storage only" to be submitted by March i, 1989,

As committed, a sufficient number of SPERT fuel pins was radiographed to provide
an LEU core and replacement pins for the UFTR by March 31, 1989, when the
SPERT usage license wus to expire. As for the SNM-1050 license, 2 significant effort
was involved as the renewal license application for renewal under “storage only”
conditions was submitted with a letter on March 1, 1989 as required. A letter dated
March 20, 1989 acknowledging receipt of the application was received on April 4,
1989, License No. SNM-1050, as renewed, was dated June 23, 1989 and was received
on June 29, 1989. The renewed license authorized "storage only" conditions and has
an expiration date of June 30, 1994. The cover letter also specifies that any request
for amendment to the SNM-1050 license should be submitted in the form of
replacement pages to the renewil application submitted on March 1, 1989 with
changes or new items clearly identified. Subsequently, in June, 1989, a decision was
finally made not to use the SPERT fuel but rather to use the alternate low enriched
silicide plate-type fuel. As a result plans were developed to ship the fuel.

A proposal for support to provide ‘-0 SPERT fuel pins for transfer for shipment
to Oak Ridge National Laboratory was submitted to Martin Marietta FEnergy
Systems, Inc. in January, 1990 in response to Request For Proposal C0378-19 dated
December 12,1989. This proposal was submitted to Martin Marietta Energy Systems
in January with a response finally received in mid-February accepting the proposal.
Work was not scheduled to start until the shipping drums were received; they arrived
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on March §, 1990. However, results of criticality calculatior.s and licenses for the
drums were not received until early April; caps on two (2) drums were finally
removed by engineering shops in late April; loading of the drums was completed per
approved UFSA SOP-U.4 on May 16, 1990 and the 1200 pins in 19 DOT type 6M
drums plus one (1) empty drum were transferred to Mr. Leon Fair of Martin-
Marietta Systems Inc. for shipment by truck to a secure DOE facility at Cak Ridge
National Laboratory on May 17, 1990. Revision 3 of the Physical Security Plan
(PSP) for the SNM-1050 License was then transmitted to the NRC with a letter
dated June 7, 1990 to update the Special Nuclear Material on site following the May
17 transfer of 1200 pins to Martin-Marietta's control. Approval of Revision 3 to the
University of Florida SPERT Assembly Physical Security Plan occurred with a letter
dated June 20, 1990 and received on June 26, 1990.

An application to amend the storage-only SNM-1050 liceuse to allow storage of the
fuel in the Nerth Quonset Hut (Room 6) versus Room § of the Nuclear Research
Field Building was submitted to NRC with a letter dated June 6, 1990. This SNM-
1050 license amendment making Room 6 an allowed storage location was approved
per a letter and license amendment dated June 14, 1990. Following decontamination
operauons, both Room 5 and Room 6 were put on the security system and the wall
between Rooms 5 and 6 in Building #554 was broken through under proper
radiological co.trols on July 30. All of the remuining 4200 SPERT fuel pins not
previously shipped were then moved to Room 6 and the wall between rooms 5 and
o restored to normal on July 30. At the end of the last reporting vear Room 5 was
still on the security system as final decontamination checks were in progress by the
Radiation Contro! Office to assure acceptable levels weuld be documented for
release of Room 5 to other researchers for unrestricted use. A draft of Revision 4
to the UFSA SNM-1050 Physical Security Plan was reviewed a1 the August 30, 1990
RSRS meeting with the final Revision 4 reviewed and approved for submittal at the
September 13, 1990 RSRS meeting. In addition, the issue of alleged inadequate
security practices at the SNM-1050 facility per au NRC letter dated August 22, 1990
and received on August 29, 1990 was also considered with the facility response also
finalized at the September 13, 1990 meeting. Revision 4 of the SNM-1050 Physicai
Security Plan was submitted to NRC with a letter dated September 13, 1990 while
the response to the security alizgations was submitted as a letier also dated
September 13, 1990. In & telecom on October 19, 1990, NRC Region II Security
Specialist Cynthia Perny ind‘cated that NRC was closing out the SNM-1050 Physical
Security Plan Revision 4 licensing action with all changes in the SNM-1050 Security
Plan accepted except for deferring on various physical changes subject to a review
during the next security inspection. This licensing action for the SNM-1050
license{Docket No. 70-1068) was documented in a subsequent letter dated October
26, 1990 and received on November 5, 1990. In the interim, the next security
inspection was conducted on October 25, 1990 by NRC Security Inspector Orysia
Masnyk, to investigate security viclation allegations associated with the SNM-1050
license as well as to consider final approval of Revision 4 to the Physical Security
Plan for the SNM-1050 license. Her inspection included a detailed security-oriented
walkthrough tour of the UFTR facility(the allegation was filed under the R-56
license), UPD dispatch and the SNM-1050 storage facility in Room #6 of Building
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#554. At the exit interview, the inspector indicated the allegation would be closed
out and final approval of the Revision 4 would be initiated. In NRC Inspection
Report No. 50-83/90-02 dated November 23, 1990 and received on November 28,
1990, NRC Region II did close out the allegation and accept implementation of
Revision 4 of the UFSA Security Plan. See Appendix B for Documentation of
Inspection Report No. 50-82'90-02 results.

When their storage racks are licensed, Rensselaer Polytechnic Institute would also
like to obtain some of this fuel as backup for their low power critical assembly which
uses SPERT fuel. Since the fuel has been moved to Room 6, the logistics for such

transfers will be much more difficult to implement due to the smaller size of Room
6.

Throughout the 1988-1989 reporting year, the neutronics analysis to support the
conversion had been progressing at a slow pace with the graduate student involved
deciding to leave for another university when not approved to pursue a doctoral
degree. This loss greatly hindered analysis work at the beginning of the 1989-1990
reporting year. As a result of the overall slow progress on this work related to
UFTR HEU to LEU conversion and funded by DOE, the proposal submitted to
NRC with a letter dated March 22, 1989 to meet the annual March 27 deadline per
10 CFR 50.64(b)(2) showed a further lengthening of the schedule (Revision 3) by six
months as presented in Table VI-6. With the loss of a key student who had been
trained in proper neutronics analysis methodologies and with the DOE grant
extended through April, 1990, the Revision 3 schedule presented i~ Table VI-6 was
further impacted negatively. As a result the schedule submittal icquired by March
27,1990 per 10 CFR 50.64(b)(2) as Pevision 4 showed a further schedule slippage
from Revision 3 to April, 1991 as depicted in Table VI-7. Although progress in
neutronics analysis was more or less satisfactory at the end of the 1989-1990
reporting year, a further extension would clearly be needed when the next submittal
required by March 27, 1991 per 10 CFR 50.64(b)(2) was made.

The latest updated proposal was submitted to NRC with a letter dated March 26,
1991 explaining that a student thesis project had resulted in good progress in assuring
neutronics methodology is adequate and the modelling of the existing core was nearly
complete lacking only several confirmatory calculations and calculations to predict
changes caused by temperature effects. NRC was also updated that only scoping
calculations had been completed for the proposed LEU core with the number of fuel
plates per bundle not yet set in March, 1991, It was expected that DOE-supplied
funding support of this work would be extended beyond April 30, 1991 so this work
could be concluded along with basic thermal hydraulics analysis to conclude the
required HEU to LEU safety analysis. A no-cost extension of the Department of
Energy Grant DE-FGOS-88ER75387 entitled "Conversion of University of Florida
Reactor to Low Enriched Uranium (LEU)" was submitted to Ms. Ann Rydalch via
a letter dated April 25, 1991 with a copy supplied to Keith Brown. The extension
was agreed to be until April 30, 1992. At the end of the reporting year, no further

information had been received on the no-cost extension making some plans and
efforts difficult to implement.
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The individual working on the neutronics analysis completed his benchmark
calculations on the existing UFTR HEU core in April, 1991. Subsequently, he
completed his thesis work in May, 1991 making his defense on May 10, 1991 but
continuing his work untl May 23, 1991. After the number of fuel plates per bundle
was set at 14 from the neutronics analysis, thermal hydraulics analyses were begun
late in the reporting year and will have to be completed before the package can be
assembled for submissior to NRC in early 1992. At the end of the reporting year,
a graduate assistant is currently working on the thermal hydraulics area as the 14
plate fuel bundle arrangement has been selected for the conversicn. The lack of
official grant extension is making the financial support of this effort more difficult.
The latest updated proposal schedule submitted as required by March 27, 1991 per
10 CFR 50.64(b)(2) as Revision 5 therefore showed a further schedule slippage from
Revision 4 to January, 1992 as depicted in Tabie VI-8. NRC Project Manager Ted
Michaels was upaated on progress in a telephone conversation on May 29, 1991 as
was NRC Region II inspector Craig Bassett in August, 1991 at the end of the
reporting year as the schedule is likely to slip a few more months before submittal
of the safety analysis package. This further delay is because the basic thermal-
hydraulics analysis is proceeding more slowly than expected and because of DOE
questions about fuel and core design arrangements that are requiring staff time to
answer in preparation for approving the final fuel bundle design.

: ; | For Radioactive Material Pack

During the middle of the 1987-1988 reporting year, plans were being made by the
University of Florida to ship ~ 1200 SPERT fuel pins held under the SNM-1050
license to QOak Ridge National Laboratory (ORNL). Since ORNL wanted the
University of Florida to be the shipper of record, an approved Quality Assurance
Program was needed with the University to be responsible to see that the shipment
would meet all 10 CFR 71 requirements. ORNL was planning to have these pins
shipped in 6M Type drums on which they will have performed the necessary
criticality calculations. The initial request for QA Program approval to ship SPERT
F-1 LEU fuel pins was submitted to NRC with a letter {ated September 2, 1987;a
resubmittal deleting the requirement that it be withheld from public disclosure was
transmitted with a letter dated September 17, 1987. NRC Quality Assurance Program
Approval for Radioactive Materials Packages No. 0578, Revision No. 1 with an
expiration date of October 31, 1992 and dated November 5, 1987 was received on
November 9, 1987 and remains in effect (See Appendix G).

Because of a forced shutdown of the Oak Ridge reactor in which the SPERT pins
were to be used for an experiment, plans to ship this fuel were in abeyance until
January, 1989 when a proposal was requested by Oak Ridge National Laboratory.
This proposal to supply 1200 fuel pins in 6M Type drum was supplied in January,
1989 but at year's end ORNL had not yet responded and the proposal had been
canceled. As explained earlier in Section G of this Chapter, these 1200 fuel pins
were finally transferred to the Oak Ridge National Laboratory on May 17, 1990 of
the last reporting year under the existing QA Program approval. Efforts are
underway to transfer the remainder of the pins but no specific acceptance has been
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sent us. Even if some of the pins are not wanted by ORNL, the QA Program
approval will also allow transfer shipment of the SPERT fuel to other secure
facilities such as the low power training reactor at RPI. Therefore, it was hoped that
all of these pins could be transferred during this most recent year since they are no
longer being considered for the HEU-to-LEU fuel conversion of the UFTR and since
the QA Program Approval expires on October 31, 1992. UFTR management is still
hopeful these pins can be transferred before the ¢nd of the next reporting year but
their presence in the more confining North Quonset Hut(Room 6) of the Nuclear
Research Field Building will make the transfer more difficult, time consuming and
costly.

NRC Submittal on Estimated I issioning C

In accordance with the requirements of 10 CFR 50.33 and 50.75, the UFTR
developed its official submittal estimating decommissioning costs and delineating the
means of funding decommissioning and submitted them to NRC with a letter dated
July 19, 1990. Considerable efforts were involved to obtain information on costs for
decommissioning the UFTR facility, including asbestos removal. The estimated cost
for the complete decommissioning of the UFTR facility was quoted at $2.02 million
and assumes most work will be performed by contractors. Since the University of
Flonda is a state institution, the provisions of 10 CFR 50.75(e)(2)(iv) were used to
indicate the funds needed for decommissioning will be requested from the Florida
Legislature if and when a decision to decommission the facility is made. The
submittal also stated that the cost estimate for decommissioning for 1991 and later
years would be adjusted for inflation by the Consumer Price Index (CPI) and the new
estimate kept on file at the facility as required. On this basis the 4.7% rise in the
CPI from June, 1990 to June, 1991 was used as the basis for the new estimate to
decommission the UFTR for July, 1991 determined to be $2.11S5 million. Per the
requirements of 10 CFR 50.82,the UFTR also committed to submit an application
for renewal of the R-56 license or a formal decommissioning plan at least two years
prior to license expiration on August 30, 2002. A copy of the original submittal to
NRC is contained in Appendix H of this report as it was in last year’s (1989-1990)
report along with the internal memorandum dated July 30, 1991 updating the cost
esimate from $2.02 to $2.115 million.
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TABLE VI-1

LISTING OF APPROVED UFIR STANDARD OFERATING PROCEDURES

(August 31, 1990)

ADMINISTRATIVE CONTROL PROCEDURES

0.1
0.2
03
04
0.5
0.6

Q.7

08

Operating Docuinent Controls (REV 1, 5/87)

Cuntrol of Maintenance (PEV 4, 5/87)

Control and Documentatior <f UFTR Modifications (REV 0, 10/85)

10 C¥R 50.59 Evaluation and Determination (REV 1, 5/86)

UFTR Quality Assurance Program (REV 1, 2/86)

Reactor Trip and Unscheduled Shutdown Revi . and Evaluation (REV 0,
5/87)

Control of NRC 10 CFR 50 Written Communications Requirements (REV
0, 7/87)

Operator Licensing Requalification Examination Controls (REV 0, 8/87)

ROUTINE OPERATING PROCEDURES

A1 Pre-Operational Checks (REV 14, 12/88)

A2 Reector Startup (REV 12, 5/87)

A3 Reactor Operation at Power (REV 11, 5/87)

A4 Reactor Shutdow. (REV 10, 12/88)

A5 Experiments (REV 4, 12/88)

A6  Operation of Secondary Cooling Water (REV 1, 10/83)

A7 Determination of Control Blade Integral or Differential Reactivity Worth
(REV 1, 6/85)

A8 Penumatic Rapid Sample Transfer (Rabbit) System (REV 0, 12/88)

EMERGENCY PROCEDURES

B.1 Radiological Emergency (REV 4, 12/88)

B2 Fire (REV 8, 5/85)

B3  Threat to the Reactor Facility (Superceded by F-Series Procedures)

B4 Flood (REV 1, 4/83)

FUEL HANDLING PROCEDURES

Cl1
C2
€3
C4

Irradiated Fuel Handling (REV 4, 2/85)

Fuel Loading (REV 4, 4/83)

Fuel Inventory Procedure (REV 3, 2/85)

Assembly and Disassembly of Irradiated Fuel Elem¢-iis (QEV 0, 9/84)
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TABLE VI-1 (CONTINUED)

LISTING OF APPROVED UFTR STANDARD OPERATING PROCEDURES

(August 31, 1990)

RADIATION CONTROL PROCEDURES

D.1
D.2
D3
D4

DS
D.6

UFTR Radiation Protection and Control (REV 3, 1/83)

Radiation Work 1 it (REV 10, 3/87)

Primary Equipment rit Entry (REV 2, 5/85)

Removing Irradiated Samples From UFTR Experimental Ports (REV 4,
12/88)

UFTR Reactor Wast. Shipments: Preparations and Transfer (REV 0, 4/87)
Control of UFTR Radioactive Material Transfers (REV 0, 12/88)

MAINTENANCE PROCEDURES

E.1l
E2
B3

E4
ES
E.6
E.7
ES8

Changing Primary Purification Demineralizer Resins (REV 3, 6/85)
Alterations to Reactor Shie'ding and Graphite Configuration (REV 3, 5/87)
Shield Tank and Shield Tank Recirculation System Maint aance (REV Z,
4/83)

Superceded

Superceded

Argon-41 Concentration Measurement (REV 0, 1/84)

Measurement of Temperature Coefficient of Reactivity (REV 0, 5/85)
Verification of UFTR Negative Void Coefficient of Reactivity (REV 0, 12/85)

SECURITY PLAN RESPONSE PROCEDURES (Reactor Safeguards Material,
Disposition Restricted)

F.1
F2
F3

F4
F5
F.6
&
F8

Physical Security Controls (Confidential, except for UFTR Form SOP-F.1A)
Bomb Threat (Confidential, except for UFTR Form SOP-F.2A)

Theft of (or Threat of the Theft of) Special Nuclear Material (Confidential,
except for UFTR Form SOP-F3A)

Civil Disorder (Confidential)

Fire or Exp'osion (Confidential)

Industrial Sabotage (Confidential)

Security Procedure Controls (REV 1, 9/84)

UF R Safeguurds Reporting Requirements (REV 0, 9/87)
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TABLE VI-2

LISTING OF APPROVED UFIR STANDARD OPERATING PROCEDURES

(August 31, 1991)

ADMINISTRATIVE CONTROL PROCEDURES

0.1
0.2
03
04
03
0.6

0.7

08

Operating Document Controls (REV 2, 7/91)

Control of Maintenance (REV 4, 5/87)

Control and Documentation of UFTR Modifications (REV 0, 10/85)

10 CFR 50.59 Evaluation and Determination (REV 1, 5/86)

UFTR Quality Assurance Program REV 2, 7/91)

Reactor Trip and Unscheduled Shutdown Review and Evalvation (REV 0,
$/87)

Control of NRC 10 CFR 50 Written Communications Requirements (REV
0, 7/87)

Operator Licensing Requalification Examination Controls (REV 1, 10/89)

ROUTINE OPERATING PROCEDURES

Al  Pre-Operational Checks (REV 14, 12/88)

A2 Reactor Startup (REV 12, 5/87)

A3 Reactc: Operation at Power (REV 11, 5/87)

A4 Reactor Shutdown (REV 11, 10/89)

A5 Experiments (REV 4, 12/88)

A6  Operation of Secondary Cooling Water (REV 2, 10/89)

A7 Determination of Control Blade Integral or Differential Reactivity Worth
(REV 1, 6/85)

A8 Pneumatic Rapid Sample Transfer (Rabbit) System (REV 0, 12/88)

EMERGENCY FROCEDURES

B.1  Radiological Emergency (REV 4, 12/88)

B2 Fire (REV 8, 5/85)

B.3  Threat to the Reactor Facility (Superceded by F-Series Procedures)

B4 Flood (REV 1, 4/83)

FUEL HANDLING PRCCEDURES

Cl1
2
k3
C4

Irradiated Fuel Handling (REV 4, 2/85)

Fuel Loading (REV 4, 4/83,

Fuel Inventory Procedure (REV 3, 2/85)

Assembly and Disassembly of Irradiated Fuel Elements (REV 0, 9/84)
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TABLE Vi-2 (CONTINUED)

LISTING OF APPR VED UFTR STANDARD OPERATING PROCEDURES

(August 31, 1991)

RADIATION CONTROL PROCEDURES

D.1
D2
D3
D4

D5
N6

UFTR Radiation Protection and Control (REV 4, 7/91)

Radiation Work Permit (REV 10, 3/87)

Primary Equipment Pit Entry (REV 2, 5/85)

Removing Irradiated Samples From UFTR Experimental Ports (REV 5,
10/89)

UFTR Reactor Waste Shipments: Preparations and Transfer (REV 0, 4/87)
Control of UFTR Radioactive Material Transicrs (REV 0, 12/88)

MAINTENANCE PROCEDURES

El
E2
E3

E4
ES
E.6
E.7
ES8

Changing Primary Purification Demineralizer Resins (REV 3, 6/85)
Alterations to Reactor Shielding and Grap’ ".e Configuration (REV 3, 5/87)
Shield Tank and Shield Tank Recirculation System Maintenance (REV 2,
4/83)

UFTR Nuclear Instrumentation Calibration Check (REV 1, 4/90)
Superceded

Argon-41 Concentration Measurement (REV 0, 1/84)

Measurement of Temperature Coefficient of Reactivity (REV 0, 5/85)
Verification of UFTR Negative Void Coefficient of Reactivity (REV 0, 12/85)

SECURITY PLAN RESPONSE PROCEDURES (Reactor Safeguards Material,
Disposition Restricted;

Fa1
F2
rd

F4
F.S
6
F.7
F.8

Physical Security Controls (Confidential, except for UFTR Form SOP-F.1A)
Bomb Threat (Confidential, except for UFTR Form SOP-F.2A)

Theft of (or Threat of the Theft of) Special Nuclear Material (Confidential,
except for UFTR Form SOP-F.3A)

Civil Disorder (Confidential)

Fize or Explosion (Confidential)

Industrial Sabotage (Confidential)

Security Procedure Controls (REV 2, 10/89)

UFTR Safeguards Reporting Requirements (REV v, 9/87)
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TABLE Vi3

TABULATION OF UFTR STANDARD OFPFERATING PROCEDURES
TEMFORARY CHANGE MOTICES ISSUED
FOR 1990-1991 REPORVING YEAR

TCN Date  Affected Pages

12/90

7/91

12/90

3/91

4/91

5/91

1/91

7/91

11/90

7/91

15

10

A-l

8,13

5

VI-17

. Summary Desciiption of Change

Inforination Copies assigned to trainees
but not by name.

Updates listing of minor maint#nance to
list area and stack monitor reccruiers, to
allow pen replacement on the 2-pen
recorder and adds routine preventive
maizutenance on the overhead crane and
the fire alarm system.

Adds Q-9 Quarterly Calibration Check of
Air Particulate Detector to list of
surveillances.

Changes company recommended to
perform calibration of electronic test
equipment.

Expands items in Annual QA Audit
Checklist(UFTR Form SOP-0.5E).

Expands and updates B4 surveillance data
sheets for documenting biennial evaluation
of SOPs.

Adds asterisk to weekly check sheet to
require value for stack dilute fan KPM.

Allows range on PC flow te and use of
analog or digital resistivity ..ieter.

Removes unnecessary restrictions on
performing dai' checkout or interlock
checks on secor. i and subsequent startups.

Updates reactivity worth of Regulating
Blade for 30 second period.



Al

A7

A8

Cl

D1

D2

TABLE VI-Mcontinued;

TABULATION OF UFTR STANDARD OPERATING PROCEDURES
TEMPORARY CHANGE NOTICES ISSUED
FOR 1990-1991 REPORTING YEAR

TCN Date  Affected Pages

7/91

6/91

7/91

12/90

7/91

7/91

10/90

12/90

4

12

19

10,11,17

34

11

16

VI-18

.. Summary Description of Change

Updates current regulating blade reactivity
worth and movement for 30 second period
and specifically allows safety blade
insertion to control positive period.

Clarifies misleading directions on UFTR
Form SOP-A.7B on calculating shutdown

margin.

Allows changes one position at a time in
linear channel range switch during control
blade worth measurements.

Corrects typographical errors in dose rate
equivalence to count rate on the rabbit
system glove box monitor,

Removes unnecessary references to use of
side entrance to rabbit system glove box
and changes Form SOP-A.8A to allow
Section III certifying rabbit system
operating to be completed by a certified
rabbit system operator and an RO who is
not necessarily a certified rabbit system
operator,

Clarifies type of plate(load bearing)
placed atop the core during fuel removal.

Specifies anti-C coveralls(not necessarily
white) in the Emergency Support Center.

Updates For D.2C to provide a space for
recording the power level at which surveys
are taken.



TABLE V1 3(continued)

TABULATION OF UFTR STANDARD OPERATING PROCEDURES
TEMPORARY CHANGE NOTICES ISSUED

Sop TCN Date  Affected Pages
E. 7/91 2
E.4 12/90 3

3/91 25

4/91 7,20

7/91 3,4,6,23
F.8 7/91 h

VI-19

FOR 1990-1991 REPORTING YEAR

. Summary Description of Change

Corrects several minor typographical
errors.

Corrects Section 50 Title to be
"References”.

Adds omitted symbol in equation for
Reactor Power on Form SOP-E 4H

Corrects reference to incorrect voltage
contact point and corrects tolerance on
discriminator and driver voltages to agree
with tech manual and not affect current
instrument caiibration.

Update references to temperature
recorder manual, corrects specification to
new 2-pen chart recorder(LINSEIS),
deletes unnecessary warmup requirement
when power to temperature recorder is
turned off, specifies an analog DC
voltmeter is allowed if a recorder is not
present and increases the upper range of
high voltage settings on Form SOP-E4G
used for plateau measurements on the
wide range detectors.

Corrects UFTR Form SOP-F.8B when
filed for safeguards events to be a Q-8
surveillance, not Q-7.
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TABLE V14
TABLE Il

(Revision 1)

UNIVERSITY OF FLORIDA TRAINING REACTOR

TENTATIVE MILESTONE SCHEDULE
FOR HEU TO LEU FUEL CONVERSION

Date of Receipt of Fundirg (expected)

Date of Full Submittal to NRC of Application to
Convert (including all necessary documents)

Date of NRC Order to Convert

A.

B.

Q m m ©

Date of Completion of All Plans to Convert
Date of Receipt of LEU Fuel

Date of Completion of Any Final Tests
With HEU Fuel

Date cf Re:voval ¢ HHEU Fuel

Date of Shipment of HEU Fuel

Date of Loading of LEU Fuel

Date of Completion of Determination of Initial
Operational Parameters With LEU (Startup and

Power Operations Testing)

Date of Submittal of Report to NRC/DOE Suinmarizing

New Operational Characteristics and Comparing
With Predictions of Safety Analysis

VI1-20

September 30, ! -/

October, 1989
February, 1990
September, 1990
November, 1990

January, 1991
March, 19

June, 1991
August, 1991

e ber, 1991

January, 1992

3/87



TABLE V1.8
TABLE 11
(Revision 2)
UNIVERSITY OF FLORIDA TRAINING RFACTOR
TENTATIVE MILESTONE SCHEDULE

FOR HEU TO LEU FUEL CONVERSION

Effective Date of Receipt of Funding November, 1987
Date of Full Submittal to NRC of Application to
Convert (including all necess2rv documents) December, 1989
Date of NRC Order to Convert April, 1990
A. Date of Completion of All Plans to Convert November, 1990
B. Date of Receipt of LEU Fuel January, 1991
C. Date of Compietion of Any Final Tests

With HEU Fuel March, 1991
D. Date of Removal of HEU Fuel May, 19¢1
E. Date of Shipment of HEU Fuel August, 1991
F. Date of Loading of LEU Fuel October, 1991
G. Date of Completion of Determination of Initial

Operational Parameters With LEU (Startup and
Power Operations Testing) December, 1991

H. Date of Submittal of Report to NRC/DOE Summarizing

New Operational Characteristics and Comparing
With Predictions of Safety Analysis March, 1992

3/88
VI-21
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TABLE V1.6
Table 11
(Revision 3)
UNIVERSITY OF FLORIDA TRAINING REACTOR
TENTATIVE MILESTONE SCHEDULE

FOR HEU TO LEU FUEL CONVERSION

Effective Date of » eceipt of Funding

Date of Full Submittal to NRC of Application to
Convert (including all necessary documents)

Date of NRC Order to Convert

A. Date of Completion of All Pl=~< to Convert

B.

@ m m ©

Date of Completion of Any Fuui
HEU Fuel

Date of Receipt of LEU Fu 1

¢ Witk

Date of Removal of HEU Fuel
Date of Shipment of HEU Fuel
Date of Loading of LEU Fuel

Date of Completion of Determination of Initial
Operational Parameters With LEU (Startup and
Power Operations Testing)

Date of Submittal of Report to NRC/DOE
Summarizing New Operational Characteristics
and Comparing With Predictions of Safety
Analysis

November, 1987

June, 1990
October, 1990
May, 1991

July, 1991

September, 1991
November, 1521
February, 1992

April, 1992

June, 1992

September, 1992

3/89
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TABLE V1.7
Table 11
(Revision 4)
UNIVERSITY OF FLORIDA TRAINING REACTOR
TENTATIVE MILESTONE SCHEDULE

FOR HEU TO LEU FUEL CONVERSION
Effective Date of Receipt of Funding
Date of Full Submittal to NRC of Application to
Convert (including all necessary documents)
Date of NRC Order to Convert
A. Date of Completion of All Plans to Convert

B. Date of Receipt of LEU Fuel

C. Date of Completion of Any Final Tests With
HEU Fuel

Date of Removal of HEU Fuel
Date of Shipment of HEU Fuel
Date of Loading of LEU Fuel

O m m O

Date of Completion of Determination of Initial
Operational Parameters With LEU (Startup and
Power Operations Testing)

H. Date of Submittal of Report tn NR¢/DOE
Summarizing New Operativnal Characteristics
and Cormnparing With Predictions of Safety
Analysis

Novernber, 1987

April, 1991
August, 1991
March, 1992
May, 1992

July, 1992

Seprerber, 1992
December, 1992

February, 1993

April, 1993

August, 1993

3/90
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TABLE VI8
Table 11
(Revision §)
UNIVERSITY OF FLORIDA TRAINING REACTOR
TENTATIVE MILESTONE SCHEDULE

FOR HEU TO LEU FUEL CONVERSION
Effective Date of Receipt of Funding
Date of Full Submittal to NRC of Application to
Convert (including all necessary documents)
Date of NRC Order to Convert
A. Date of Completion of All Plans to Convert

B. Date of Receipt of LEU Fuel

C. Date of Completion of Any Final Tests With
HEU Fuel

Date of Removal of HEU Fuel
Date of Shipment of HEU Fuel
Date of Loading of LEU Fuel

o m m p

Date of Completion of Determination of Initial
Operational Parameters With LEU (Startup and
Power Operations Testing)

H. Date of Submittal of Report to NRC/DOE
Summarizing New Operational Characteristics
and Comparing With Predictions of Safety
Analysis

November, 1087

January, 1992
May, 1992

December, 1992
February, 1993

May, 1993
July, 1993
Ocotber, 1993
Decemiter, 1993

March, 1994

May, 1994

3/9



VIL RADIOACTIVE RELEASES AND ENVIRONMENTAL SURVEILLANCE

This chapter summarizes the gaseous, liquid and solid radioactive releases from the
UFTR facility for this reporting year. Argon-41 is the primary gaseous release while there
were several low level liquid releases and no solid releases at all. Finally, this chapter
includes a summary of personnel exposures at the UFTR facility.

A.  Caseous (Argon-41)

The gaseous releases from the UFTR Facility for this reporting year are summarized
in Table VII-1. The basis for the gaseous activity release values is indicated in Table VII-2.
These values are obtained by periodic measurements of stack concentrations as required by
Technical Specifications following UFTR SOP-E.6, "Argon-41 Concentration Measurement"

TAELE VII-1

UFTR GASEOUS RELEASE SUMMARY

Release Monthly Average Concentration

September, 1990
October, 1990
November, 1990
December, 1990
January, 1991
February, 1991
March, 1991
April, 1991
May, 1991
June, 1991
July, 1991
August, 1991

5.4065 x 10* xCi/Month
5.5023 x 10* uCi/Month
8.9471 x 10* xCi/Month
3.0264 x 10* xCi/Month
6.5733 x 10* xCi/Month
1.6444 x 10° uCi/Month
49322 x 10* xCi/Month
8.2947 x 10* uCi/Month
7.6626 x 10* uCi/Month
4.7894 x 10* uCi/Month
8.2270 x 10° 4Ci/Month
4.0713 x 10* xCi/Month

1.4805 x 10" 4Ci/ml
1.5067 x 10* xCi/ml
24500 x 10° 4Ci/ml
8.2872 x 10* 4Ci/ml
2.1489 x 10”° 4Ci/ml
0.5376 x 10* xCi/ml
1.6124 x 10* xCi/ml
2.7116 x 10° 4Ci/ml
2.5050 x 10" Ci/ml
1.7037 x 10* 4Ci/ml
2.9265 x 10* xCi/ml
1.4482 x 10" 4Ci/ml

TOTAL ARGON-41 Releases for the Reporting Year:

YEARLY AVERAGE ARGON-41 Release Concentration:

69.0771 Ci

2.443 x 10 4Ci/ml
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UFTR Technical Specifications require average Argon-41 release concent-ation
averaged over a month to be less than 4.0 x 10* 4Ci/ml. All such monthiy values are well
below this limiting release concentration and the average monthly release concentration of
2.443 x 10” uCi/ml is more than an order of magnitude below the limitin~ value.

Total releases and average monthly concentrations are based upon periodic Argon-41
release concentration measurements made at equilibrium full power (100 kW) conditions.
The results for these experimeatal measurements used in calculating the gaseous Ar-41
release data are summarized in Table VII-2. Encries in Table VII-2 represent the average
results of analyses of a minimum of three (3) samples per UFTR SOP-E.6 using a new gas
standard obtained in response to NRC Iaspection Report No, 88-01.

TABLE VII.2

UFTR GASEOUS RELEASE DATA BASE

Releases Per Unit Instantaneous Argon-41

Mcath Energy Generation Concentration at Full Power’
Sept. 1990 - Dec. 1990 4288.81 uCi/kW-hr 8.456 x 10" uCi/ml
Jan. 1991 - May 1991 4062.48 uCi/kW-hr 9.562 x 10* uCi/ml
Jun. 1991 - Aug. 1991 3404.59 uCi/kW-hr 8.720 x 10* uCi/ml

1. Values used to assure average release conceriration meets 10 CFR 20 limits.
B. Liquid W F he UFTR/Nugl Sci C l

There were approximately 320,000 liters discharged from the liquid waste holdup tanks
to the campus sanitary sewage system during this reporting period. For this period there
were batch discharges as summarized in Table VII-3.

The effluent discharged into the holding tanks comes from twenty laboratories within
the Nuclear Sciences Center, the University Radiation Control Office as well as the UFTR
compicx. The UFTR normally releases approximately 1 liter of primary coolant per week
to the holdup tanks as waste from primary coolant sampling. A total of 52 weekly samples
were taken during this reporting year; the average activity for these coolant samples was
1.29 x 10”7 uCi/ml (8-v) and 2.10 x 10* 4Ci/ml (a) for this 1990-1991 reporting period.

The only other primary coolant samples released to the holding tanks during the
reporting year are listed in Table VII-3A. All of the releases were due to mechanical failure
of cumponents with subsequent repair, with the exception of a broken rupture disk on

November 21, 1990 due to operator error and replacement of demineralizer resins on
January 17, 1991,
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TABLE VII-3A

LIQUID WASTE RELEASES FROM HOLDUP TANES

Volume Concentration’ Total Release

Date (liters) (xCi/ml) Activity (uC1)
1. October 11, 1990 2 NDA NDA
2. October 17, 1990 10 NDA NDA
3. November 21, 1990 216 292 x 107 5.68 x 107
4. January 14, 1991 1 2.00 x 107 2.00 x 10
5. January 17, 1991 20 NDA NDA
6. March 12, 1991 0.1 230 x 10* 230 x 10°*
7. August 21, 1991 2 8.04 x 10* 32x10*
8. August 28, 1991 0.1 NDA NDA

There were no other primary coolant samples removed for analysis or as a result of

maintenance during the 1990-1991 reporting period.

1.

The reported activity concentrations are based on gross beta activity determinations. Activity levels for
tritun and carbon-14 are not included in the gross beta values, however, these concentrations were
dctcrmincdscpuatciytobehuMOZ%dmwhﬂcmewmmkmmm
for all releases.

TABLE VII-3B

LIQUID WASTE RELEASES FROM HOLDUP TANKS

Volume Concentration’ Total Release
Date (liters) (xCi/ml) Activity (xCi)
1. November §, 1990 64,000 432x 10* 0277
2. December 14, 1990 64,000 383 x 10° 0.245
3. April 23, 1991 64,000 <LLD(1.76 x 10* 0.113*
4. July 17, 1991 64,000 2.80 x 10* 0.180
5. July 29, 1991 64,000 <LLD(1.92 x 10 0.12¢°
y 3

The activity was determined for these entires using the LLD., Actual activity released in these cases is less
than this value.
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Based on Revisior. 3 of the UFTR Safety Analysis Report submitted to the NRC on
May 29, 1987, plans are to eliminate some of the film badges currently used since the
thermoluminescent dosimeters are preferred and were intended to repl’ :*  film badges
previously referenced in the Safety Analysis Report. No action has b.  «aken on this
change to date; current plans to implement this change are on hold.

TABLE VII4
CUMULATIVE RESULTS OF ENVIRONMENTAL MONITORING
FOR THE 1990-1991 REPORTING YEAR

Film Badge Total Yearly Total Yearly Months of
Designation Exposure (mrem)'  TLDs Exposure (mrem)’ Exposure
Al 120 1 iy -
A2 110 2 30 -
A3 10 3 M -
A4 M 4 30 -
AS 10 5 M -
Ab 30 6 M -
Al 90 / 30 -
8 M -
9 60! Mar,, 1991
10 30 -
11 M -
12 M -

1. Film badge yearly exposures include contributions from September and October, 1990 as well as April, May,
June, July and August, 1991 as indicates in Table VII-S.

2. The first seven TLDs are attached adjacent to the corresponding numbered film badge monitors.

3. M denotes minimal (<10 mrem) exposure; film badges normally receive about 30 mrem during film bandling
and processing.

4. Includes 30 mRem assigned for September, 1990 by Radiation Control Officer as a conservative effort to
account for TLDs damaged in processing,

VII-§



TABLE VII-§

ENVIRONMENTAL BADGE EXPOSURE RECORD BY MONTH OF EXPOSURE

Sept. Oct. Apr. May, June, July  Ang

Film Badge Total 1990 1990 1991 1991 1991 19% 1991
Designation' Expos. Expos. Expos. Expos. Expos. Expos. Expos. Expos.
Al 120 30 20 20 20 M M 30
A2 110 20 10 10 30 M 10 30
A3 10 M M M M M 10 M
Ad M M M M M M M M
AS 10 10 M M M M M 10
Ab 30 10 M M M M 10 20
A7 90 10 20 20 M 20 M 20
Total 370 50 50 50 30 20 30 110

1. TLD #9 recorded 30 mR for the year in March, 1991. All other TLD's recorded nominal for the year
though six(6) TLD's were damaged ir. processing in September, 1990 and were assigned 30 mRem on a
conservative basis.

E. Eersonal Radiation Exposure

Maintenance and experimental work requiring significant exposure commitment was
minimized during this 1990-1991 reporting year as in the 1987-1989 reporting years following
previous years when major maintenance in the core area involved relatively large dose
commitments. UFTR-associated personnel exposures greater than minimum detectable during
the reporting period are summarized in Table VII-6.

Table VII-6 lists the permanent whole body badge exposures recorded above background
for the reporting year for perscnnel employed directly at the UFTR. These exposures are
summarized for all badged UFTR personnsl on an annual basis with no further breakdown
because all exposures are well below 100 mrem.
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TABLE V117

EXFOSURE RECORDS FOR RADIATION CONTROL PERSONNEL

Personnel Date Exposure Comments

Jaime Keeley 7/90 30 mR Radiation Control Activity

For visitors, students, or other non-permanent UFTR personnel, a few individuals had
a non-zero dosimeter exposure measurcment not above 0.5% of the allowable quarterly limit
for the entire reporting period as indicated on Table VII-9, In many cases, the values of one
(1) up to seventy mrem exposures recorded for self-reading pocket dosimeters are attributed
10 uncertainty in reading the devices or having dropped the dosimeter. In some cases in Table
VIL-9, dosimeters momitoring other students participating in the same exercise or project
indicated no exposure. Additionally, in all cases except for radiation control support activities,
the projects did not involve any activities that would be expected to generate significant
radiation exposure.
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TABLE V118

EXPOSURE RECORDS FOR NON-PERMANENT UFTR PERSONNEL
AS RECORDED ON PROMPT-READING DOSIMETERS

Personnel’ Date Exposure Comments

H. Edwards 9/29/90 2 Evaluation as Cose received during
arestricted area radiation survey exei cise

D. Carr 9/25/90 2 for five(S) Cooperative Work student
trainees from CFCC Radiation
Technology Program,

A. Laws 10/30/90 2 Evaluated as dose received by studet
participating in  Rabbit system
demonstration for NAA.

Gary Foster 4/18/91 P Evalua'cd as dose received by four(4)
Cooperative Work student trainees
from CFCC Radiation Protection
Technology Program,

Won Choi 5/6/91 . Evaluated dose received by doctoral
students working with temperature-

Q. He 5/6/91 2 Dependent Plasma Kinetics.

Stan Turner 5/16/91 - Evaluated as dose received while
performing NUSURTEC experiments.

Won "het 7/15/91 5 Evaluated as dose received by
doctoral students and Dr. Ellis

James Ellis 7/15/91 2 while performing Temperature-
Dependent Plasma Kinetics

Won Choi 7/17/91 3 Experiments.

James Wallace 7/22/91 2 Evaluated as dose received while

performing NUSURTEC
experiments,

There was only one case of non-permacent UFTR personnel that received a non-zero reading
on a film badge. Dan Ekdahl is an electrical engineer who works for the Nuclear Engineering
Sciences Departmen* and on occassion for the UFTR. It was noted for the month of March, 1991,
when a dose of 10 mR was recorded, that several maintenance itmes were performed which
required frequent visits to the UFTR cell. It is also noted that Ekdahl’s film badge was stored in
the rack outside the UFTR control room which could have further added to the indicated exposure.

It should be noted that tours of reactor facilities are strictly controiled and limited during
periods when the reactor is running or ports are open or other opportunities for significant
radiation fields are present. Therefore, the lack of significant visitor exposure is expected and in

agreement with ALARA guidelines,
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Community College Nuclear Medicine/Allied Health Technology programs, a group of
physics students from the University of Central Flor'da as well as a Stetson University class
on Energy and the Enrollment, and a group of Physics Students from the Florida Institute
of Technology. Other participants in all or part of such mini-courses this year include
physics, chemistry, binlogy and/ur science students from Boiles High School, Chietland High
School, Chamt.c.ian High School, Crystal River High School, Citrus County High School,
Hawthorne Middle School, Heritage Christian School, and St. Augustine High School as well
a3 individual and groups of students from Union County High School, Charlotte County
High School, and Wiidwood High School.

i ' ity (ENU-5176L) - Dr. W.G. Vernetson, P.M. Whaley, R.
Piciullo, Reactor Staff.

Students in the reactor operations course spend about two and a half hours weekly at the
controls of the UFTR performing reactor operations exercises under supervision of licensed
reactor operators. The lab encompasses training in reactivity manipulations, reactor
checkouts, operating procedures, standard and abnormal operations and applicable
regulations. Specific exercises directed toward development of understanding of light water
power reactor behavior are included as this laboratory ccurse serves as basic preparation
for students entering the utility industry in the test and startup area as well as plant
operations. When this course is not interrupted by outages, students usually perform a series
of exercises designed to assure them of conducting 10 meaningful startups anu 10 shutdowns
along with a broad usage of reactivity manipulations. A special effort is made to correlate
UFTR exercises with the classroom lectures on varicus aspects of LWR operations. This
stand alone lab course was offered one (1) time during the current reporting year as a
separately approved course.

Basic Physics Feseasch - Development of Pulied lonization Chamber Plasma Kinetics
Diagnostics Capabilities - Dr. W.H. Ellis, Dr. E.T. Dugan, Dr. N.J. Diaz, Dr. I. Maya, Dr.
J. Appelbaum, W.Y. Choi**, J.S. Parks®, J. Monroe*, A. Ferrari®, Q. He**.

Experimental measurements have been made with several pulsed ionization chamber designs
to determine plasma kinetic properties including first and second order recombination
coefficients as well as ion number densities in a fissioning plasma. Earlier work was confined
to helium plasmas. During the current year work was extended to heated chambers
containing higher pressures of UF,-He mixtures and then with redesigned chambers
containing only helium. During the upcoming year, a series of more advanced experiments
are planned to support development of a multiprobe plasma diagnostic system which will
allow the generation of plasmas in UF,-He gas/MHD working fluids and facilitate
measurement of various temperature-dependent design parameters as functions of gas
pressure and temperature for nuclear-generated plasmas. This work is ongoing as part of
the Innovative Nuclear Space Power Institute (INSPI) research efforts in the Strategic
Defense Initiative for supporting the development of space nuclear power generation

sources with work during this reporting year utilizing Helium-3 filled detectors prior to
using the UF-He mixtures.

VIII-2 |












consistent and sufficiently sensitive to support additional long-term atilization of the UFTR
radiography facility for this work.

NAA Research - Neutron Activation Analysis of Volcanic Rock Samples - Dr, M. DeFant
(USF-Tampa), Dr. W.G. Vernetson, R. Hanrahan®, R. Ratner*, UFTR Staff.

Under the DOE Reactor Sharing Program Neutron Activation Analysis is being applied to
various volcanic rock samples from wic -ly dispersed geographic locations ranging from
Central America to both North and South America. The research is directed toward
identifying the proper standards as well as effective irradiation and decay schemes to
facilitate trace element identification of sufficient numbers of different rare earth nuclides
including uranium and thorium in the volicanic rock samples. During the last reporting year
this project involved expanded investigations of irradiation and decay schemes to provide
a larger data base of identifiabie rare earth nuclides to support a proposal for *uture
funding. Eventually, information on geologic origins and rare earth mineral deposits is
expected as NAA on such samples continues periodically. During the current reporting year
this work has been in a hiatus awaiting further input with some evaluative analysis
performed on standards for this work as efforts are underway to certify certain USGS
Standards in-house to facilitate this work. Dr. Defant did inquirz as to facility capabilities

for prompt gamma analysis in one case this year, but UFTR facilities do not yet have this
capability.

Qptical Physics Research - Analysis of Radiation Induced Lattice Disturbances in Dielectric
Materials - Dr. H. Plendl (FSU), Dr. P. Gielisse (FSU/FAMU), Dr. J. Rink* (FSU), R.
Hanrahan®, R. Ratner®, Reactor Staff,

Under the DOE Reactor Sharing Program, various types and cuts of dielectric materials,
primasily topaz, have been subjected to various thermal and fast neutron fluences in the
UFTR as well as gamma ray fluences in the UFTR shield tank facility using a specially
designed container. Similar irradiations with 3 MeV electrons are being performed at
Florida State University. The objective of this work is to analyze the response of the
material lattice to the disturbances caused by the various components of the radiation field
to include thermal neutrons, fast neutrons and gamma rays. Comparisons are being made
with previous results of irradiations with X-rays and electrons and with thermal neutrons,
all in isolation. The purpose of the work is to gain a comprehensive understanding of how
certain dielectrics such as Aly(SO,)(OH) and similar lattices response to different types of
radiation in the generation and destruction of color sites. During the 1988-1989 reporting
year the work involved extensive large sample and small sample irradiations in a cadmium-
covered experimental facility developed and characterized specifically for insertion in the
UFTR shield tank. Subsequently, there have been further small sample irradiations in the
shield tank as well as extensive fast-neutron irradiation of cadmium-covered samples in the
UFTR vertical por’s after removal from the shield tank facility. This work has continued
during the 1990-1991 year with irradiation of other types of dielectrics including beryl for
which extensive irradiations have been performed on one set of samples with a second in
progress at year's end.
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Cerenkov Noise Detector Development - Development of a Detector of Reactor Core
Perturbations - Dr. E.E. Carroll, Prof. G.J. Schoessow, Reactor Staff,

A new design Cerenkov detector is being developed and tested using the prompt-gamma
radiation deriving from the rcactor core. The detector is being located in the thermal
column entrance port w.th shielding plugs removed and substituted by ithiated paraffin
plugs made for the purpose of reducing the neutron flux to acceptable values when the
reactor is running at power. Samples of the lithiated paraffin plugs were irradiated to assure
that no unexpected activation products would be formed were the plugs to see a large flux.
Other work has involved spectroscopic analysis of the gamma energies emitted from the
thermal column where the detector will be placed. The Cerenkov detector has been moved
at various angles for various power levels with the ultimate objective to develop a detector
system that is able to detect reactor perturbations at various power levels through large
thicknesses of material by means of high-energy, penetrating, fission-produced gamma rays.
The work to date has produced a doctoral dissertation and results are encouraging. This
project has been in abeyance during the last four years but is expected to be restarted in the

upcoming year as part of the design element in the graduate level nuclear engineering
laboratory course.

' - Thermal-hydraulic Analysis for Core Redesign -
Dr. W.G. Vernetson, Dr. E.T. Dugan, Professur GJ. Schoessow, P.M. Whaley, R. Piciullo,
G.E. Welch, Reactor Staff.

As part of the DOE LEU Conversion Program, thermal-hydraulic analysis related to
redesign of the UFTR core using SPERT fuel rods has been performed. Computer analysis
has been undertaken to evaluate the UFTR/SPERT design for steady-state conditions as
well as transients arising in response 10 a step insertion of reactivity, a loss of coolant flow,
and a loss-of-coolant accident. Results to date indicate required safety margins and transient
response conditions can be maintained with the UFTR/SPERT core design. Subsequently,
using support provided by DOE to analyze conversion alternatives, the decision has been
made not to go with SPERT fuel because of load considerations with thermal-hydraulic
related conversion analysis expected to be much simpler. Analysis in this area of thermal
hydraulics has begun again at year's end to provide input to support the license amendment
for the HEU-t0-LEU convession since neutronics analysis has now been completed to
establish the basic 14-plate ccre fuel bundle configuration. It is expected that the thermal-
hydraulics analysis will be ¢+~ pieted during the next 1 »porting year.

UFTR Risk Assessment - Dr. W.G. Vernetson.

A preliminary probabilistic risk assessment of the University of Florida Training Reactor has
beer . ducted. This project has determined an estimate of the probability of occurrence
of a set of postulated maximum credible UFTR accidents. The resuits will be used to show
that the UFTR poses no significant risk to the general population and environment around
the UFTR and has demonstrated proficiency in PRA analyses as additional PRA projects
are undertaken. Specifically, research is continuing to obtain better data for the maximum
credible accidents and extend the methodology to examine risk associated with less serious
but higher probability UFTR-related accidents or failures of key systems such as safety
channels. This project is relatively inactive at present awaiting further siudent interest; it
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should be noted that NRC has shown some interest in this arza which may lead to its
reactivation, particularly for modifications to the reactor safety and control systems.

NAA Research - Trace Elements in Coal Slurry Samples - Dr. R.A. Llewellyn (UCF, Dept.
ot Physics), R. Vargas® (UCF), R. Hanrahan®, Reactor Staff.

This project involves determining the concentrations of trace metals cnd uranium decay
products taken from coal slurry settling ponds. The specific elements of interest are routinely
mined from coal deposits; the sotential for increased yields per energy used in recovery is
being tested, with NAA providing an assessment of the trace element concentration for
specified settling pond sites. The first stage of this project has been completed with the
potential for future commercial studies well established. Reactor time for this work was
supported under the DOE Reactor Sharing Program in the previous reporting year; it was
hoped that external support would be available during this most recent year. Although it
was not, there was some work on reanalysis of samples and generation of a paper.

NAA Research - Determination of Chlorine, Titanium and Flucrine Concentrations in
Quartz - C™ LaTorre (GelTech), Dr. C. Balaban (Advanced Materials Research
Company), k. Hanrahan*, R. Ratner*, Reactor Staff.

Different manufacturing techniques and parameters are used to reduce 1he concentration
of chlonne, titanium and fluorine in quartz glass (silica) produced for optical uses.
Compositional characterization of the glass is based on the titanium/silicon ratio. The high
purity of the sample matrix and the elements of interest (Cl, Ti, F) for this project make
NAA ideally suited to determine the concer.trations of chlorine, titaniun: and more recently
fluoriue remaining after various processing stages. The fluorine concentration determination
is especially important since the facility has been able to perform this analysis with reliable
results desnite the short half-life (11 seconds) of the activated product (F-20). Funding for
this service work is supplied through the Advanced Materials Research Center. Though no
work was performed during this reporting year, this project is ongoing.

NAA Research - Trial Irradiation of Phosphate for Rare Earth Element and Other Element
Characterization - Dr. P. Gielisse (FAMU/FSU, Dept. of Mechanical Engineering), Dr. R.

Clark (FSU, Chemistry Dept.), Dr. W.G. Vernetson, R. Hanrahan®, R. Ratner*, Reactor
Staff,

Various phosphate ore samples are being assessed using NAA to identify significant
concentrations of rare earth elements for potential mining #plications. Interest in this
project is spurred by the large mined phosptate deposits in Florida as well as the recent
advances in superconductors involving various composite materials containing rare earth
elements. Analysis is in progress for short and long duration irradiations. Reactor time for
this work has primarily been supported under the DOE Reactor Sharing Program along with
one small external grant two years ago as data is being generated to support a proposal for
more external funding with no irradiation work performed this year.
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NAA Regsearch - Biogeochemica’ Assessment of the Pollard, Alabama Qil Fieid - Dr. G.
Cwick (SEMSU), Dr. M. Bishop { JWEC), R. Hanrahan®, R. Ratre *, Lisa Vickers,** .
Strubinger(WHS)**, Reactor Staff.

The biogeochemical analysis of soil and vegetation samples is the . hase of a three-
phase study to determine if hypothesized biogeochemical anomalies occur in the Pollard,
Alabama oil field and can be correlated to tonal anomalies in satellive imaging that
corresponds to hydrocarbon deposits. Potentially abnormal concentrations of selected
elements characteristic of hydrocarbon seepage from underground deposits could produce
identifiable stress-type conditions or growth reactions in the vegetation. These environmental
characteristics may be correlated to satellite mapping of hydrocarbon production potential.
Environmental vegetative anomalies detected by neutron activation analysis will be
correlated to image anomalies. This work was initia. “* supported under the DOE Reactor
Sharing Program as data is being generated to support a proposal for external funding.
[rradiation and analysis of Phase 1 samples was completed in November, 1989 with Phase
2 samples prepared for irradiation and considerable analysis performed in *he 1989-1990
year. During the 1990-1991 year a small amount of external support for sample processing
was received in this current reporting year to speed processing of samples. One student also

obtained good results in a project where only the pine needle samples were selected for
NAA during this past year.

NAA Rescarch - Identification of Potential High Energy Gamma Ray Production Sources -
Dr. AM. Jacobs, J. Monroe**, R. Ratner, Reactor Staff.

This funded project involved activation of various coacrete samples in an attempt to identify
a low intensity, high energy source of gamma rays atfecting the scattered gamma ray spectra
from simulated land mines as part of a U.S. Army supported project to develop an efficient
means of mine detection. The results from this work were negative with other sources of
the interference needing to be identified as the source of the interference.

NAA Research - Evaluation of Elemental Volatility In Standards - Dr. W.G. Vernetson, "r.
W.H. Ellis, R. Ratner**, Reactor Staf’

This project was undertaken to support NAA Laboratory activities. Various standards have
beer analyzed via NAA to determine whether hancling or preparaticn of standards wouid
affect results for volatile elements such as mercury. The results have beer useful in
evaluating laboratory procecures and identifying the proper means for preparing and
handling samples, especially those containing mercury, depending upon whether in
demel.al or confirmed state. This work is ongoing.

NAA Research - Evaluation of Silicon Carbide Fibers - Dr, W. Torecki(MSE Dept), Dr.
W.G. Vernetson, R. Ratner®, Reactor Staff.

This project involved several sets of analyses on specially manufactured silicon carbide fibers
to determine sample purity including identification of significant trace element content as
well as an effort to determine whether different samples could be identified by the relative
content of silicon in the differeat fibers. The trace element work was successful, showing
no significant trace elements in these pure samples. The identification work, however, was
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not successful as silicon(and graphite) do not activate sufficiently to allow relative content
of either to be used to identify samples. This work might be continued in the future if a
prompt gamma analysis facility can be implemented to support his work.

Plasma Physics Studies - High Tenperature Pulsed lon Chamber Plasma Diagnostic Reactor
Shield Tank Irradiation Facility Design - Dr. W.H. Ellis, Dr. W.G. Vernetson, Dr. I. Maya,

Dr. J. Appelbaum, Prof. G.J. Schoessow, P.M. Whaley, W.Y. Choi*, A. Ferrari®, Reactor
Staff.

[n support of the design of a high temperature irradiation facility for pulsed ion chamber
diagnostic experiments to be performed in the shield tank of the UFTR, flux mapping was
carried out to determine the general radiaticn flux profile in the shield tank, both gamma
and neutron, and locate the highest usable flux field tharein, a determining factor for
placement of the irradiation facility. Gold foils and thermoluminescent dosimeters were
used for r “tron and gamma field flux mapping with additional measurements in progress
to better define the flux distribution. When completed, the shield tank facility will provide
a more flexible pulsed ion chamber plasma diagnostic experimental arrangement to facilitate
loading and unioading of experimental chambers to allow non-disruptive temporary storage
without complete removal between experiments. This arrangement will promote multiple
simultaneous usages of the UFTR and reduvce personnel exposure. The design and operation
of the facility is in support of plasma diagnostic studies associated with establishing the
engineering design parameters for gaseous core reactor/MHD converter space power
systems currently unde: study by the Innovative Nuclear Space Power Institute (INSP1) and
remains in the design stage subject to availability of funding.

Plasma Physics Studies - Multiprobe PIC Diagnostic Studies of Nuclear Enhanced MHD
Plasmas - Dr. WH. Ellis, Dr. I. Maya, Dr. J. Appelbaum, Dr. N.J. Diaz, Dr. W.C
Vernetson, R. Ratner*, W.Y. Choi**, J. Mciwroe®, A. Ferrari**®, J.S. Park*, C. He**.

The objective of this research is to investigate those charactenstics of nuclear generated
plasmas that are related to critical engineering design parameters for gas-core reactor/MHD
converter systems. The work will be directed toward the development of an experimental
system to measure the various design parameters as functions of temperature and pressure
for nuclear generated plasmas to include the nuclear ionization source rate, plasma ioss
coetficients, and electrical conductivity. Ionization chambers fillea with candidate reactor
fuel gas/MHD working fluids will be placed into the UFTR equipped with a high
temperature heater system, with gas purge, plasma diagnostics, power, control and
environmental monitoring systems. Measurements will be performed over a range of
temperature and pressure conditions and for a range of reactor power levels (and nuclear
icnization source intensities) and gas compositions in support of the University of Florida
INSPI space power research program and a doctoral dissertation. Preliminary
measurements of experimental port sizes and determination of experiment usage of UFTR
ports were completed in the previous reporting year with a detailed run request and
proposal developed but not approved pending completion of experimental apparztus.
During this past reporting year the run request and analysis for non-fueled experiments was
approved and a series of non-fueled experiments was conducted using this specially-designed
PIC detector system to conclude much of the experimental work in support of a doctoral
dissertation. This student’s work is expected to be concluded early in the next reporting
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year. Subsequently, additional work will be performed on fueled systems subject to
availability of student support as well as support for making instrument repairs and
modifications on this very sophisticated PIC detector system as there is sufficient research
work here for several additional master's theses and doctoral dissertations.

UFTR Core Redesign (LEU Program) - Neutronics Analysis for UFTR Core Redesign -
Dr. W.G. Vernetson, Dr. ET. Dugan, P.M. Whaley, R. Piciullo, R. DeMartino**.

As part of the DOE Low Enriched Uranium Conversion Program, investigations have been
performed on the UFTR to determin . the feasibility and desirability of replacing the 93%
enriched MTR plate type fuel with 4.8%% enriched, cylindrical SPERT fuel pins. For this
redesign, tne ordy permanent structural modification Lad been hoped to be the insertion of
new grid assemblies into existing fuel boxes. Acceptable neutronic criteria (possible k.
range, maximum flux and degree of undermoderation) have been determined using industry-
accepted, 4-group cross sections in one, two and three-dimensional diffusion theory
calculations of k.4, flux profiles, power peaking factors and coef «zients of reactivity. First
order perturbation calculations have been used to determine key kinetic parameters,
Neutronic results to date indicate that the UFTR/SPERT core redesign can be
accommodated to meet requisite neutronic criteria with an actual increase in peak thermal
flux levels which would be very useful. The UFTR received a DOE grant to support this
analysis in December, 1987 to begin with a decision on whether to go with SPERT or plate
type fuel. After the necessary nondestructive examination of the pins, other mechanical
factors as well as required large core structural changes influenced the design. Tuerefore,
during this year the decision has been made to use plate fuel based on other considerations,
especially core physical loading and minimization of core changes. Neutronics analysis to
date on this project has involved obtaining and setting up the code methodology to be
utilized in producing the licensing package for submission to USNRC. Modeling of the
existing core begun last year was completed by mid year with the neutronics analysis of the
proposed LEU completed as part of a masters project this year. This project examined
several possible core fuel bundle designs. Therefore, at year’s end, the decision has been
tentatively made tu select the 14 fuel plates per fuel bundle design with thermal hydraulics
analysis begun and to be completed during the next reporting year. At year's end, the
thermal hydraulics analysis is progressing but slowly as the calculational model is being
developed and tested.

1 £TR Operator Training and Requalification - Dr. W.G. Vernetson, D.L. Munroe, G.R.
Wheeler, D. Simpkins, V. Singleton, D. Cronin, Reactor Staff.

Lectures and hands-on operations on the reactor are necessary to license operators for the
UFTR. The requalificaticn and recertification training program establishes a required
number of startups, v ~ekly checks, daily checks, drills, practical exercises, lectures and
examinations for each operator. Operator participation is mandatory in order to maintan
assurance of proficisn v levels and to be able to demonstraie the requisite operator skills.
Operational profici 's assured by written and oral examinations as well as by
observations in pr  cal exercises. The same program in an accelerated mode is used to
train UFTR reactor operator license candidates. Current 10 CFR Part 55 (Operator
Licenses) requirements have been considered in continuing the UFTR Operator
Requalification and Recertification Training Program. One senior operator resigned his
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position this year in October, 1990 and another ceased to performed licensed activities after
mid-year as he served as Acting Reactor Manager on a consultant vasis. Therefore, three
trainees were involved in the initial tra’ ~ing from the beginning of the year with another
added at mid year; after two dropped out to take a position elsewhere, or to work on studies
full time, the other two a.  .roceeding rupidly through the initial qualification training with

both scheduled to take the senicr reactor operator license examination early in the next
reporting vear.

-

Gaseous Release Determinations - Argon-41 Stack Mcasurements - Dr. W.G. Vernetson,
Dr. WE. Bolch, P.M. Whaley, D.L. Munroe, R. Hanrahan®, W. Wabbersen**, R. Reynolus®*,
Rea ur Staff.

A Cobalt-60 resin-cast Standard Sample matrix had been applied in standardized controiled
measyvements of radioactivity (Ar-41) in stack effl’ -2t using a detailed standard opera.ing
procedure (UFTR SOP-E.6: Argon-41 Concentr.tion measurement) developed and
approved as the best practicable method of evaluation of Ar-41 releases from the UFTR
facility as required by UFTR Technical Specifications on Efflueats Surveillance in Section
4.2.4, Paragraph (2). During the previous year a low density simulated gas geometry source
waj incorp - ated to repiace the Cobalt-60 standard. Application of this SOP has continued
to obtain a statistically significant number of data points and plans are eventually to
investigate the effect of variable core vent flow on total Ar-41 celeases. Other commitments
curing the previous reporting year limited progress on this project; nevertheless, a source
well was installed in the stack to facilitate better calibration of the stack monitor detector
at levels up to the 4000 cps limit of the monitor. As part of a student's senior design
projec avuariable position calibration control device was designed, constructed and instailed
in the UFTR stack effluent access port to improve the methodology used to perform the
quarterly stack radiation monitor calibration ¢k~ + . “is device allows eusy positioning of
the calibrator source to assure readings at the high (suw0 cps) and low (100 cps) end on the
stack radiation monitor. After testing to assure proper functioning this device has been
permanently mounted in the stack access port to facilitate all future stack radiation monitor
calibration checks since its installation and checkout in March, 1990, to fac’ i*.*a
performance of the quarterly stack monitor calibration and assure the reliabilit -~
results. With the expectation of eventually raising power levels plus the decreased Ar-41
release limit in the proposed 10 CFR 20 revision, this work to characterize the variable
affecting stack release concentrations will be moved to a higher priority in the next reporting
year if a student can be found to work on it, especially since other work to characterize the
Argon-41 measuwrement methodology was concluded successfully at the end of the 1987-1988
reporting vear.

NAA Research - Neutron Activation Analysis for Characterization of Various NBS and
USGS Standards with Inhouse Certification of Trace Elements - Dr. W.G. Vernetson, Dr.
W.H. Ellis, PM. Whaley, C. Janssen*®, P. Haarahan®, R. Ratner*, X. Wang**, Linda
Vickers**, R. Raff 'rd*, Reactor Staff,

Various NBS (now NIST) standard reference source samples in various dilutions are being
irradiated for neutron activation analysis to determine the NAA lower limit of detection for
the various standards an” to identify and benchmark secondary standards based on NBS
noncertified concentration vaiues and USGS (US Geological Survey) standards obtained

VII-12



trom USGS. This work formed the basis for training a high school st dent in research
methods under the 1986 and again under the 1958 Florida Foundation of Future Scientists
Summer High School Student Rescarch Program under the DOE Reactor Sharing Program
as well as for a student senior project during the previous year. Limited results were
obteined. Although good reports in limited areas have been prepared by the students in
each case, the work has continued to progress siowly as various reliable secondary standards
are 10 be developed to facilitate NAA on samples where multiple trace element
concentrations are to be determined. This ongoing project provides data on which to base
generating irradiation and decay schemes targeted to measure concent ations of specific
elements in NIST (NBS) Standards to assure certified comparisons with unknown samples
are available. Work to date is progressing well, but considerable additional effort is

required to benchmark uncertified contents of standards. During the last two ye~ - s part
of a students’ senior design project, the contents of various NIST 'BS and USGC "ards
are beirg cross correlated and spread sheets being developed. This project is . .  .d to

allow for potential NAA Laboratory user to consult a matrix to determine which »..adards
should be used for trace element determinations, depending on the makeup of the sample
matrix. Considerable work has been devoted to this project as the students project has been
concluded, however, more work is planned as the NAA Laboratory matures and attempts
to develop its own standards for special or even routine applications. During the present
vear another useful student project was completed involving the compilation and verification
of standard reference materials(5RAs) table files to promote and facilitate rapid computer
access to information on various standards that are avzilable so that individual project

libraries can be rapidly and optimally developed to support neutron activation analysis
projects.

NAA Research - Implementation of Upgraded NAA Laboratory Facilities - Dr. W.G.
Vernetson, Dr. W.H. Ellis, Dr. G.J. Schoessow, R. Ratner*®, M. Wachtel**, P.M. Whaley.

The implementation of the two PC-based ORTEC analyzers with spectrum analysis software
in the 1986-1987 reporting yea: -aused the decision to be made not to upgrade an ND66
MCA since the NAA Lab now has state-of-the-art analytical capabilities for performing
spectrum analysis and subsequent neutron activation analysis. The new larger standardized
size sample holder is for the iabbit system bas also worked well to facilitate ease and speed
of handling samples for NAA. During the 1988-1989 year, manual cell isolation valves were
installed to provide a backup means to assure samples could not be inserted until allowed
by the reactor operator. Earlier in the year a post-accident core vent sampling connection
was also installed in the rabbit system lines to provide for sampling of cell air radioactivity
levels prior to venting during abnormal or emergency operating conditions per UFTR Tech
Spec Amendment No. 17. Two years ago improvements included the full implementation
of sample drying and standards controlled environment facilities along with a slide
presentation on instrumental neutron activation analysis including the theory of neutron
activation analysis, preparation of samples before and after irradiation, control of
contamination, use of the rabbit facility and vertical ports for sample activation, and use of
the PC-based analyzers and ORTEC software package to count samples and perform the
analysis for trace element determinations. The most important facility innovation during the
1989-1990 ysar was completion of work on the design of an automatic sample counter for
one detector system in the NAA Laboratory. As part of a student’s senior design project,
the automatic sample changer was installed in the NAA Laboratory in mid-1990. The
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system is mechanically complete and operable for one sample at a time but needs
electronics work to sequence its switching circuits properly and interface it with the
computer-based analyzer. This work has been progressing very slowly awaiting a student
project and the hiring of a replacement electronics engineers. When fully implemented, this
device will allow NAA Laboratory workers to count samples and store the snectra for a
dozen or more samples without returning to the laboratory which will greatly increase the
potential throughout for the laboratory.

Neutron Radiography Facility Development - Determination of Beam Characteristics and
Optimization of Facility - Dr. W.G. Vernetson, Dr. AM. Jacobs, Dr. S. Nagler, Dr. H Van

Rinsvelt, PM. Whaley**, R. Ratner**, L. Morales, J. Thomoson**(CHS), R. Rafford**,
UFTR Staff.

Thermal column und East-West throughport facilities were evaluated for radiation beam
characteristics with the thermal column being determined optimal as a neutron radiography
facility. A precollimator/collimator and dnift tube assembly have been completed, a film
cussette and developing facility have been implemented. The beam configuration
modifications have neared comple”* - vith certifiable Class 1 (AN3I Standard ES45)
neutron radiographs nearly possible. r lowing final beam configuration development, a
shield and shutter assembly will be developed. Checks to determine possibility of producing
real time radiographs in several configurations wzre unsuccessful in the 1986-1987 reporting
year. One funded and several other repeated applications were performed in the 1987-1987
reporting year. During the 1987-1988 year extensive work to optimize and characterize the
facility parameters was also accomplished along with completion of darkroom facilities for
radiograph development including the loan of an autsprocessor which has not been much
used. However, this developmental project is ongoing and a major enterprise for uti = -«
staff ume and design efforts in the past reporting year as we attempt to obtain a reliable and
easily implemented system. During the present year, an improved semi-permanent shielding
cavity, as well as a movable table to position objects to be radiographed along with movable
shield block, have been implemented to facilitate use of the neutron radiography facility
with reduced installation time and reliable results for service usages as well as laboratory
projects. One service usage clearly demonstrated and documented the sensitivity of the
system using graded thicknesses of boraflex material. Several papers have also been
presented on this facility and a thesis was also completed at the end of 1989-1990 reporting
year. During the 1989-1990 year another project was undertaken to improve and
characterize beam characteristics and design permanent shielding to allow reduction of time
to take radiographs with work still in progress as the effort is hopeu to eventually allow
reaching characteristics necessary for real time radiography. During this vear, in addition
to staff efforts to improve radiography facility capabilities, one student under the Florida
Foundation of Future Scientists Summer High School Student Research Program performed

some special studies on the facility and generated a report with his work to be the
foundaiion for a later science fair exhibit.

Basic Physics Research - Neutron Irradiation of Geologic Quartz - Dr. A. Odom (FSU), Dr,
W.G. Vernetson, J. Rink**, R. Hanrahan*, UFTR Staff.

The UFTR luas bee  sed to provide a source for fission of uranium traces in geologic
quartz to produce Frankel detects in the quartz crystal structure. This irradiation simulates
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the effects of exposure to cosmic radiation. The defects are then being analyzed 1o provide
a calibration for dating techniques. Prior to this year NAA research was concluded to
quantify U, Th and other rare earth constituents of the geologic quartz samples with
emphasis on U, Th and Sm because of their long term radioactive effects, This
geosynchronometry work has been quite successful with the awarding of a doctorate based
on this work; work continued in this year in somewhat different areas with some samples
analyzed at the UFTR transferred to Florida State University for shipment to Europe for
corroborative work. There was also an inquiry concerning analysis of European samples
though no experimental work was accomplished at the UFTR on this project in the current
reporting year.

LEU Conversion - Special SNM-1050 SPERT Low Enriched Fuel Conversion Efforts - Dr.
W.G. Vernetson, Dr. NJ. Diaz, P.M. Whaley, D.L. Munroe, J. Guy**, Reactor Staff.

Extensive efiorts were conducted to consider qualifying the SPERT fuel for use in the
UFTR. Prior work on the SPERT fuel licensed under SNM-1050 has included extensive
decontamination work, radiation and contamination su' eys, property surveys, SNM-1050
facility modifications, fire alarm system maintenance/upy 1de, LEU SPERT fuel movement
to a newly decontaminated room, security system mouification and NRC Radiation Safety
Inspection. Subsequently complete pin by pin identificatiun number verification for fuel
inventory and visual inspection was completed zlong with x-ray radiography »f sufficient pins
to fuel the UFTR for LEU conversion and allow refueling. Efforts in this area prior to this
year have also included relicensing the SNM-1050 facility for "storage only" and concluded
with a determination not to use the SPERT fuel for conversion. After the decision in the
previous reporting year not to utilize the SPERT fuel for UFTR HEU-to LEU conversion,
the decision was made to ship the SPERT fuel from the University of Florida campus.
During the 1989-1%90 year, 1200 fuel pins were finally loaded into 6M containers and
transferred to Martin-Marietta for shipment to Oak Ridge National Laboratory on May 18,
1990 to support blanket experiments associated with a restarted reach. This transfer was
accomplished under QA Program Approval 0578 (See Appendix H). Later in the vear a
change in the license was generated, submitted and approved by NRC allowing the
remaining 4400 SPERT fuel pins to be stored in Room 6 at the Nuclear Research Building.
Following Room 6 upgrades, the remaining SPERT fue! was moved from Room £ to Room
6 in July, 1990; at the end of the 1989-1990 year and throughout the present year, efforts
continued to ship the SPERT fuel either to a secure DOE facility or to Rensselaer
Polytechnic Institute for use in their zero power facility. These efforts have been without

success, though one student report on the radiography effort to analyze the LEU pins was
completed during this past reporting year.

Eacility Characterization - Determination of UFTR Beam Ports/Thermal Column Neutron
Spectra - Dr. W.G. Vernetson, Dr. W.H. Ellis, P.M. Whaley, R. Hanrahan*, R. Ratuer, C.
Leipner*®, UFTR Staff.

The neutron spectra at the thermal column, South beam port and South-West beam port
are being determined to provide information for irradiation services. When the irradiation
and analysis protocol is established, variation in beam parameters will be attempted to
determine the viability of beam variations. This project was initiated by a participant in the
1987 Summer Student Research Program and was continued in the next reporting year to
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provide the basis for a science fair entry. The work to date is progressing well as several
laboratory exercises have contributed to the data base for this project as has the preliminary
work on gesigning a prompt gamma analysis tacility performed on the 1988-1989 reporting
year. For the present year as part of a student’s senior design project, various threshold
detector foils have been activated in the south and southwest beam ports to characterize the
energy-dependence of the neutron field witk special emphasis on the ne: -on field above
1 MeV. This project remains in progress at vear's end, though one student p. oject has been
completed with some useful spectral measurements produced.

Faglities Development - Characterization of UFTR Beam Port Neutron Flux for
Implementation of a Prompt Gamma Analysis Facility - Dr. W.G. Vernetson, R. Ratner®,
A. Carli** (HHS), UFTR Staff.

The potential for installation of a prompt gamma analysis facility at the UFTR is being
evaluated. The irradiation characteristics are being determined for selected beam perts,
initially determining the neutron spectrum for the south beam port as part of a special
project for a student participating in the Florida Foundation for Future Scientists summer
program in 1988. This project also included a preliminary design for the prompt gamma
analysis system emphasizing *s complementary features when used with NAA for trace
element analysis of sampies. Work on this project to design and implement a prompt
gamma analysis systein to complement the existing Neutron Activation Analysis (Dilayed
Gamma) facility and capabilities has been in abeyance this year but general considerations
and requests for DOE support in this area are planned for the next repu “ng year.

CHS-5510/5510L - Dr. K. Williams, Dr. M.L. Muga, Dr. W.G. Vernetson, P.M. Whaley, R.
Ratner®, R. Rafford®.

Radiochemustry laboratory project exercises of half-life determination, neutron activation
analysis of silver and aluminum in metal samples and on identification of chlorine in
chemical samples have been performed using both an Nal scaler system and a HPGe
spectrum analysis system. Data from this set of class exercises has been used to develop a
standardized UFTR exercise. Extensive woik =it year via a project in the CHS-5510L
Laboratory to identify the trace element concentrations in powdered milk provided the basis
for a yearly repeatable laboratory experiment; as a result, trace element analysis of milk
samples using the UFTR and NAA Laboratory constitutes a regular part of the
radiochemistry course curriculum. In the 1989-1990 reporting year, a special comparative

exercise to investigate food packaging and contents using neutron and x-ray radiography was
incorporated as well,

NAA Research - Seed Project - NAA of Biological Samples (Fish Tissue, Human Hair and
Teeth) for Mercury - Dr. W.H. Ellis, Dr. W.G. Vernetson, R. Ratner®, R. Rafford®, J
Monroe*, J. Nefflen*®.

.

Mercury contamination of Florida fish populations at levels of significant concern have been
noted in various areas, especially in and around Lake Okeechobes at the Northern end of
the Everglades. This seed project was undertaken to determine tne viability of instrumental
NAA for determination of mercury content in human and fish tissue samples. Work to date
has emphasized fish samples from Lake Okeechobee as well as various human hair and
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several teeth samples. Results to date have confirmed mercury contamination in fish
samples and are favorable for further work, primarily in support of the graduate luboratory
sessions in the Nuclear Engineering Sciences Department. This research is expected to
continue as interest in quantifying mercury contamination in the Florida ecosystem
continues, especially in the Suwanee River Basin in North Florida. A former high school
student researcher has also indicated interest in this area and may continue this work as a

high school honors project in association with the Florida Department of Environmental
Regulation.

NAA Research - Rare Earth and Trace Element Geochemistry of Sedimentary Mineral
Deposits - Dr. A. Dabous (FSU), Dr. A. Odom (FSU), Dr. W.G. Vernetson, R. Hanrahan®,
R. Ratner*, R. Rafford*, Reactor Staff.

Egyptian beach sands and other sedimentary deposits are being evaluated for their rare
earth elemeat as well as other trace element content. The purpose of this research is to
evaluate the potential for commercial extraction of rare earth elements for possible use in
advanced superconductor materials. Related objectives are to determine the origin of the
sedimentary deposits under study and then evaiuate the geochemical environment based
upon the processes that would lead to the deposition of specific elements. This project is
partially supported by the DOE Reactor Sharing Grant with a proposal for further support
expected to be generated in the upcoming year based on extensive but preliminary results
of aualysis on some samples provided during the last two reporting vears.

NAA Research - Trace Metal Elemental Analysis of Meteorites - Mr. Steve Buell(St.
Augustine High School), Dr. W.G. Vernetson, R. Ratner*, R. Rafford*.

This project involved analysis of meteorites to identify elemental metal content for a high
school physics teacher. This project was initiated for a demonstration of the NAA
methodology for the entire high school physics class. Subsequently detailed analysis of the
metal content of several meteorite samples was supplied to the teacher and his students for
use in subsequent classes and to support a science fair project and other courses as the
research project is expected to continue for some time to support teaching high school
students the rudimens of research, especially for use of the principles of nuclear physics for
identifying elemental content of various material samples such as meteorites.

NAA Research - Trace Element Analysis of North Central Florida Lake Sediments - Mr.
Paul Jost(Chiefland High School), Dr. W.G. Vernetson, R. Ratner®, R. Rafford®.

This project involved the acquisition of various lake sediment samples from around North
Central Florida by a high school chemistry teacher and his students. The samples were then
used for a demonstration of the NAA methodology for the entire class. Subsequently all
of the samples were analyzed to identify trace elements to include a number of common
elements as well as several less common heavy elements. These results were supplied for
use in subsequent classes and other courses as this research project will continue for some

time to support teaching high school students the rudiments of research, especially for
environmental surveillance.
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NAA Research - Isotopic Analysis of Atmospheric Particulates - Dr. Ralph Liewellyn(UCF),
S. Yager**(UCF), Dr. W.G. Vernetson, R. Hanrahan®, R. Ratner®, Reactor Staff

This project involved taking air samples to collect atmospheric particulates at various
elevated points in the industrialized sections of Orlando for trace element analysis. The
trace element analysis concentrated on attempting to identify key particulate pollutants,
especially heavy metals which might be due to incineration, power plant operation,
automobile and air traffic and other urban sources of pollution as part of a masters research
project which was successfully concluded during this reporting vear.

NAA Research - Oyster Shell Characterization At The Atomic Level - Dr. D.E. Hintenlang,
R. Ratner®, W. Coughlin®**, Reactor Staff.

In this masters degree project various oyster shells are being irradiated to determine and
evaluate the trace element composition. The oyster shells have been selected from various
locations on both the east and west coasts of Florida. The objective is to determine how
and if the trace element content of the shells varies in an orderly fashion according to the

location of the oyster bed from which the sample was taken. This project is underway at
years end and will continue into the next year.

NAA Research - Trace Element Analysis of Fertilizers - Mrs. R. Allen(UCHS), Dr. B.
Abbott, Dr. W. G. Vernetson, R. Wade**(UCHS), R. Ratner®, Reactor Staff.

This work formed the basis for training a high school student in research methods under the
1991 Florida Foundation for Future Scientists Summer High School Student Research
Program under the DOE Reactor Sharing Program. In this project various commercial
fertilizers are being analyzed for trace element, especially heavy metal, content in an effort
to evaluate the implications for buildup of such elements upon repeated application to farm
and/or pasture land as well as home gardens. One project report has been prepared with
work to continue in the upcoming year to support a science fair project.

NAA Research - Citrus Product Trace Element Analysis for Source Identification - Dr.
W.G. Vernetson, R. Hanrahan®, R. Ratner*, Mark Wood** (BRCHS).

The existence of various combinations and concentrations of trace elements has been
proposed as a potential means of identifying the source of citrus products. Specifically, trace
element analysis using NAA has been applied to several frozer: orange juice products for
which the citrus was grown in different locations, some in South America, some in California
and some in Florida. Qualitative results to date, as part of a high school science fair
project, are encouraging but inconclusive primarily because of sample preparation problems
and unavailability of optimal standards. Therefore, more work is needed to develop a
consistent sample preparation methodology as well as NAA protocol to allow generation of
reliable quantitative resultc for possible identification of citrus sources; nonetheless, one high
school science fair project has been produced and the area remains one for which a student
researcher is sought in an effort to gain funding support.
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Health Physics Research - Nuclear Quadrupole Resonance Spectroscopy Using Neutron
Doses on Nitrogenous Compounds - Dr. David E. Hintenlang, Khalid Jamil**, Reactor Staff,

The effects of neutron radiation doses on various nitrogenous compounds are being studied
by observing the changes in static and dynamic molecular structure occurring in the vicinity
of Nitrogen-14 nuclei using the technique of Nuclear Quadrupole Resonance (NQR)
spectroscopy. Experiments have been performed using compounds such as urea, thiourea,
and sodium nitrite to observe the changes in NQR parameters produced by nuclear
radiations. The initial results show that there are significant changes in NQR parameters
with neutron doses. Further work to correlate the dose and NQR spectroscopic response
1$ in progress to develop a reliable and predictable dosimetric indicator with external
funding provided for some of the work which is progressing well.

NAA Research - Neutron Activation Analysis of Lake Alice Sediments for Heavy Metal
Contamination - Dr. W, G. Vernetson, Mrs. E. Glass (CHS), R. Hanrahan*, R. Ratner®, R.
Rafford®, M. Sableski**(CHS).

This investigation is being performed to determine whether concentrations of heavy metals
in the sediment in Lake Alice on the University of Florida campus are elevated or even
exceed regulatory lunits. This investigation is directed at Lake Alice Sediments because
Lake Alice accumulates all the camnpus water runoff as well as the outflow from the sewage
treatment plant. As a result, it is a good candidate for heavy metal pollution. To date,
NAA has been performed on a number of sampies taken from several locations around the
lake's edge and from its tributaries including draining gullies and collecting pools around
Shand’s hospital with elevated levels of only some light and intermediate metals noted. This

work has continued to support a science fair project during the current year but at a low
leve l.

NAA Research - Investigation of Mercury Contamination in Union County Land and Well

" ‘ater - Dr. W.G. Vernetson, Mrs R. Allen (UCHS), R. Wade**(UCHS), RM.
Stanley** (UCHS) R. Hanrakan®, R. Ratner*, M. Jara*, R. Rafford**, Reactor Staff.

Various dirt and water samples have been obtained from farmland and from individual wells
used for drinking water in Union County. The purpose of this series of projects is to
investigate the possible presence of mercury or other heavy metal poisons in the land used
for farming or in the land used for farming or in the wells used for drinking water in several
locations around Union County. This NAA research work is continuing to support several
high school science tair projects and to support a University of Florida senior design project.
To date, no excessive levels of heavy metals have been identified though detection limits
have been specified in several cases and several positive indications have been identified for
followup sampling and analysis using NAA. This area has been in abeyance during this past
year,

NAA Research - Heavy Metal Assessment of Biogeochemical Samples from the Pollard
Alabama Oil Field - Dr. W.G. Vernetson, Dr. G. Cwick (SEMSU), Dr. M. Bishop (UWEC),
Mr. R. Davidson (WHS), R. Hanrahan®, R. Ratner*, R. Rafford®, L. Vickers*, R.
Strubinger®*(WHS).
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As part of a summer science research activity, Pollard, Alabama Oil Field vegetable sampies
previously supplied for biogeochemical analysis were specially analyzed for heavy metal
concentrations. To date, NAA has been performed on a number of vegetable matter
samples taken from the Pollard, Alabama Oil Field with limited indications of heavy metal
concentrations including mercury below levels of concern. This work is continuing to
support a high school Science Fair research project with several science fair presentations
made on this work during the current year.

NAA Research Service - Trace Element Analysis of Steel Samples - Dr. John Cox
(Futuretech, Inc.), W.G. Vernetson, R. Ratner®, R. Rafford®, Reactor Staff.

This service projext involved evaluation of various steel samples and particle scrapings to
identify certain trace elements. The objective of this work was to allow Futuretech
personnel to determine the source of metal samples and hence to trace the cause of failures
in certain industrial facilities. Results of this work were successfully utilized by Futuretech
to identify the parent sources of metal filings in various industrial flow loops.

Service lrradiation - Activation of Pure Copper - Dr. John Kuperus, Reactor Staff.

Pure copper samples have been irradiated for use by researchers in the J. Hillis Miller
Health Center Radiologic Pharmacy Departinent to be used in calibrating a research
scanner utilized for positron emission tomography (PET). Although no samples were
supplied this year, those supplied in the past have been well used in the calibration
procecture with future usage expected to occur more frequently in the upcoming year,

TRIR Newsletter - Publication of Newsletter for Nonpower Reactor Community - W.G.
Vernetson, E. Miller®, D. Simpkins®, V. Singleton®*.

Limited financial support was made available beginning February, 1989 to support a
newsletter to be published quarterly or more often as the need arises to provide better
continuing communications among TRTR members and between the regulators and TRTR
members. The newsletter will also provide a forum for discussing key issues affecting the
membership of the National Organization of Test, Research and Training Reactors (TRTR).
All NRC regional offices and the main NRC offices in Bethesda are supplying results of
inspection reports and other documents for newsletter input to assure better communications
between the regulators and the TRTR membership. In addition to the renewal proposal for
1991 and a letter requesting material for the newsletter, four newsletters totalling over 50
pages were published during the reporting year with the system working well and expected
to continue to produce quarterly issues during the upcoming year.

Facility Special Services - Special Individual and Group Lectures, Tours and Demonstrations
- Dr. W.G. Vernetson, P.M. Whaley, R. Piciullo, R. Ratner, R. Rafford, Reactor Staff,

Various lectures, tours and demonstrations of reactor, NAA Laboratory and other facilities
were conducted for hundreds of visitor to include campus and off-campus educational
groups, university service personnel, potential and interested facility users, personnel
requiring Radiation Workers Instructions or second person qualification, foreign visitors and
reporters. Other special visitors this year included NUS Corporation personnel and Korean
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visitors, NES football weekend visiting executives, the Director of the Physical Plant Division
and a group of managers, various University Police and Gainesville Fire Department
personnel, the Director of the AFRRI reactor facility, several groups of 1991 Engineer's Fair
visitors, a group of NASA/INSPI visitors, several groups from the Eastern Regional Student
Conference, several groups of outstanding high school students sponsored by Tau Beta Pj
Honor Society, various NRC and ANI wisitors and inspectors plus many other groups and
individuals too numerous to list.

- Facility Upgrade/Improvement Activities - G. Frederick, R. Cremer,
P.M. Whaley, R. Piciullo, W.G. Vernetson, R. Ratner, Reactor Staff, Physical Plant Division
Staff.

Various activities have been undertaken to upgrade facilities and assure continued facility
usage and usefulness. Included among those activities this vear are the addition of
personnel safety platforms on the overhead crane, reduced height on the overhead lights
above the rabbit system to provide for easier light changes and various cell preservation
activities including scraping and painting the equipment pit, the control blade drive pedestals
as well as various other wall, floor and reactor structure surfaces. Finally under the DOE
instrumentation grant, the new two-pen reorder was fully implemented, a new continuous
monitoring air particulate detector was obtained and made operational and a new
replacement safety channel was obtained and prepared for replacement of a safety channel
in the reactor console if needed. Other activities including reworking and relabelling all
keys in the reactor lock box for easier identification as well as design and production of a
better holding device for spent fuel pool absorber coupons during transmission
measurements. Of course, various NAA Laboratory activities to prepare better libraries and
to obtain and implement the new OMNIGAM gamma spectrum library/analysis programs
were also instrumental in improving facilities operations as every effort continues to be
made to assure smooth and effective facility operations in all areas.

Surveillance Activities - Checks, Tests and Surveillances To Meet License Conditions -

W.G. Vernetson, D.L. Munroe, P.M. Whaley, R. Piciullo, UFTR Staff, Radiation Control
Staff.

A series ol quarterly, semiannual, annual and other checks, tests, calibrations and other
surveillances have been completed to assure meeting the license conditions in the UFTR
Technical Specifications and to assure continued operability of the UFTR. Additional
checks and other surveillances are included to assure proper facility operations.

Clivity - Activities to Correct Failures and Restore the UFTR to Operable
Status - Dr. W.G. Vernetson, D.L. Munroe, P.M. Whaley, R. Piciullo, UFTR Staff,
Radiation Control Staff.

Routine corrective maintenance on UFTR systems and facilities again occupied a
considerable amount of time during the reporting period. During the year, there were no
single large maintenance projects requiring significant effort as in the previous year;
nevertheless, there were multiple failures and significant contributions to forced
unavailability during this period for corrective and preventive maintenance performed on
the nuclear instrumentation system circuits during the annual nuclear instrumentation
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calibration check(A-2 surveillance), on the various components of the Reactor Vent System
including the stack radiation monitor, the diluting fan shaft and the diluting fan tach-
generator, on the area radiation monitoring system and on various seals and other failed
connections to the primary coolant system. During the upcoming year an effort is planned
to obtain funds and replace the radiation monitoring system to prevent lost usage
opportunities. Overall, it is hoped the facility will be well served by maintenance performed
during the year (especially maintenance on the circuits of the nuclear instrumentation
systems, on the seals and other connections to the primary coolant system and on the
various components of the Reactor Vent System) to return to an even higher availability for
the 1991-1992 reperting year.
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IX. THESIS, PUBLICATIONS, REPORTS AND ORAL PRESENTATIONS OF
WORK RELATED TO THE USE AND OPERATION OF THE UFTR

"Exaruination of Boraflex Surveillance Coupons For Flurida Powe: and Light
Company St. Lucie Plants," S.E. Turner, NUSURTEC, Inc., Palm Harbor, FL,
February 20, 1990(Omitted for 1989-1990 Report).

"Precalibration Data on Surveillance Coupons For Hope Creek Plant”, S.E. Turner,
NUSURTEC, Inc., Palm Harbor, FL, March, 1990.(Omitted From 1989-1990
Report).

"rull Semester Reactor Operations Laboratory Manual for ENU-5176L," W.G.
Vernetson, Department of Nuclear Engineering Sciences, Univeisity of Florida,
Gainesville, FL, Septeinber, 1990,

"Results of Trace Analysis Evaluation of Union County Well Water Particulate
Samples For Long and Short Irradiations,” W.G. Vernetson, R. Hanrahan and R.
Ratner, Interim Report for Mrs. R. Allen and Russ Wade of Union County High
School, Nuclear Engineering Sciences Department, University of Florida, Gainesville,
FL, September 12, 1990.

"Facies Control On the Distribution of Some Trace and Rare Earth Elements In
Egyptian Phosphorites”, M.A. El-Haddad and E.A. Ahme., Journal of African Earth
Sciences, 12, No. 3, 1991, pp. 429-435.

"Examination of Boral Surveillance Coupons For Monticello Piant," S.E. Turner,
NUSURTEQ, Irc., Palm Harbor, FL, September, 1990.

"Fostering High School Student Interest In Engineering and Science -The University
of Florida Reactor Sharing Program”, W. G. Vernetson, Abstract Submitted for
Presentation In « Session at the 1991 Annual Conference of the American Society
of Engineering Education to be heid June 16 -19, 1991, New Orleans, LA, Nuclear
Engineering Sciences Department, University of Florida, Gainesville, FL, October
1, 1990.

"Research Project Topics at the University of Florida Training Reactor”, W.G.
Vernetson, Graduate Seminar Presentation in ENU 6935, Nuclear Engineering
Sciences Department, University of Florida, Gainesville, FL, October 1, 1990.

"Update on Results of Trace Element Analysis Using NAA For Biochemiical
Assessment of Samples from Pollard, Alabama Oil Field(Phase 2)", W.G. Vernetson,
R. Hanrahan and R. Ratner, NAA Laboratory Progress Report to G. Cwick(SEMSLU)
and M. Bishop(UWEC). Department of Nuclear Engineering Sciences, University of
Florida, Gainesville, FL, October 2, 1990.
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13.

14,

18.

16.

17.

18.

"Report on Log of Security Events", W.G. Vernetson, Official Report Submittal To
USNRC, Nuclear Engineering Sciences Department, University of Florida,
Gainesville, FL, October 3, 1990.

“The Regional Role of a Midsize University Reactor in Education and Research,”
W.G. Vernetson, Presentation un October 11, 1990 at the TRTR Annual Meeting
he'd in State College, Pennsylvania, October 10-12, 1990.

"Completed and Pending SPERT Fuel Transfer For Shipment," W.G. Vernetson,
Presentation on October 12, 1990 at the TRTR Annual Meeting held in State
College, Pennsylvania, October 12, 1990.

"Gatorade Funding to Enable Proof-of-Principle Experiments and Preparation of a
Patent Disclosure for the Gamma Compensated PIC Wide Range Neution Flux
Monitor and Reactor Power Measurement System", W.H. Ellis, Special Proposal to
be Submitted To University of Florida Division of Sponsored Research, Department
of Nuclear Sciences, University of Florida, Gainesville, FL, October 15, 1990.

“Isotopic Analysis of Atmospheric Particulates In Orlando Air Samples”, W.G.
Vernetson, Interim R2port of NAA Research Results to Dr. R. Llewellyn(UCF) and
S. Yager(UCF), Department of Nuclear Engineering Sciences, University of Florida,
Gainesville, FL, October 15, 1999.

"Multi-Probe lonization Chamber System For Nuclear Generated-Plasma
Diagnostics”, W.Y. Choi and W.H. Eliis, In Volume 1, 1990 IEEE Nuclear Science

Symposium Conference Record for meeting held in Arlington, Virginia, October 22-
27, 1990, p404.

"Multi-Probe Ionization Chamber Systein For Nuclear Generated-Plasma
Diagnostics”, W.Y. Choli, Presentation at the 1990 IEEE Nuclear Science Symposium
Including Session on Nuclear Power System and Medical Imaging Conference held
in Arlington, Virginia, October 22-27, 1990.

"Update on Results of Trace Element Analysis Using NAA For Biochemical
Assessment of Samples from Pollard, Alabama Oil Field(Phase 2)", W.G. Vernetson,
R. Hanrahan, and R. Ratner, NAA Laboratory Progress Report to G.
Cwick(SEMSU) and M. Bishop(UWEC), Department of Nuclear Engineering
Sciences, University of Florida, Gainesville, FL, October 24, 1990.

"Funding Renewal Request For Production of the TRTR Community Newsletter,"
W.G. Vernetson, proposal submitted to EG&G Idaho, Inc., Department of Nuclear
Engineering Sciences, University of Florida, Gainesville, FL, October 25,
199G(funded effective January 1, 1991).
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19,

21.

24,

B

26.

&’

"Progress Report on UFTR Fuel Conversion Analysis" RJ. DeMartino, Internal
Repor. of Progress on Neutronics Safety Analysis and Safety Analysis Report
Changes Required For HEU To LEU Conversion, Nuclear Engineering Sciences
Department, University of Florida, Gainesville, FL, October 26, 1990.

*Failure To Check Contro! Blade Interlocks Per SOP-A2," W.G. Vernetson, Final
Report Submitted To USNRC, Department of Nuclear Engineering Sciences,
University of Florida, Gainesville, FL, October 29, 1990.

"TRTR - National Organization of Test, Research and Training Re.ctors Newsletter,"
Volume 2, No. 3, W.G. Vernetson and E. Miller, Department of Nuclear Engineering
Sciences, University of Florida, Gainesville, FL, November, 1990.

"University of Florida Training Reactor: Facilities Information and Description, For
NES Football Weekend Visitors" W.G. Vernetson, presentation to Executive Visitors,
Department of Nuclear Engineering Sciences, University of Florida, Gainesville, FL,
November 3, 1990.

"University of Florida Training Reactor: Facilities Information and Description For
Physical Plant Division Supervisory Personnel” W.G, Vernetson, Presentation to
Managers Responsible for Reactor Facilities Physical Plant Support, Department of
Nuclear Engineering Sciences, University of Florida, Gainesville, FL, November 9,
1990.

“Evaluation of September, 1990 Radiation: Dosimetry Report”, D.L. Munroe,
Radiation Control Office, University of Florida, Gainesville, FL, November 14, 1990.

“Isotopic Analysis of Atmospheric Particulate In Orlando Air Samples”, R. Rafford
and W.G. Vernetson, Final Report of NAA Research Resuits to Dr. R
Llewellyn(UCF) and S. Yager(UCF), Department of Nuclear Engineering Sciences,
University of Florida, Gainesville, FL, November 30, 1990.

"Annual Progress Report of the University of Florida Training Reactor for
September 1, 1989 - August 31, 1990 Reporting Year," W.G. Vernetson, November,
1990(Delayed to March, 1991).

"Natura! Alpha Recoil Particle Radiation and Ionizing Radiation Sensitivities In
Quartz Detected With EPR: Implications For Geochronometry,” W.J. Rink and a.L.

Odom, Nuglear Tracks Radiation Measurements - Internationa! Journal of Radiation
and Applied Measurements, Part D, 18, 1/2, 1991, p. 163-173.

"Final Report on SPERT Fuel Inspection: Visual and Radiography”, J. Guy and W.G.

Vernetson, Nuclear Engineering Sciences Department, University of Florida,
Gainesville, FL, December 1, 1990.
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38.

39.

40.

41

43.

45.

46.

"Evaluation and Certification of Trace Elements In NIST and USGS Standards," C.
Janssen, ENU-4905 Senior Design Project Nuclear Engineering Sciences Department,
University of Florida, Gainesville, FL, Janus ry 19, 1991.

“University of Florida Training Reactor/Nuclear Regulatory Commission
Management Meeting Presentation” W.G. Vernetson, Facility Status Report to
UFTR Management/NRC Management personnel for UFTR license, Nuclear
Engineering Sciences Department, University of Florida, Gainesville, FL, January 29,
1991.

"Geologically Classifying Potential Oil Reserves Using Neutron Activation Analysis”,
R. Strubinger, Wildwood High School Science Fair Presentation(First Place),
Wildwood, Florida, January 31, 1991.

"Proposal For Funding For the University of Florida Training Reactor Through the
U.S. Department of Energy University Reactor Instrumentation Program”, W.G.
Vernetson, Solicitation No. DE-PS07-91ER13058, Department of Nuclear
Engineering Sciences, University of Florida, Gainesville, FL, February, 1991(partially
funded).

"TRTR - National Organization of Test, Research and Training Reactors Newsletter,”
Volume 3, No. 1, W.G. Vernetson and E. Miller, Department of Nuclear Engineering
Sciences, University of Florida, Gainesville, FL, February, 1991.

“Lake Alice Contamination Investigation Using Neutron Activation Analysis," M.J.
Sableski, Canterbury High School Science Fair Preseatation, Fort Meyers, FL,
February, 1991.

“Information and Description of the University of Florida Training Reactor Facility."
W.G. Vernetson, Presentation on February 4, 1991 for Participants In the 28th
Annual Junior Science, Engineering and Humanities Symposium Held At the
University of Florida, Gainesville, FL, February 3-5, 1991.

"Neutron Activation Analysis of Groundwater S mples From Union County, Florida
For the Determination of Trace Metal Content," R. Wade, Union County High
School, Union County Science Fair Presentation(First in Chemistry Division, Best of
Physical Sciences Division, Marine Sciences Award and Third Place Navy Science
Award), Lake Butler, Fleorida, February 12, 1991,

"Finding Trace Element Concentration of Uranium and Thorium In Union County
Soil Using Neutron Activation Analysis," M. Stanley, Union County High School,
Union County Science Fair Presentation(First in Earth/Space Science Divis.on, Best
Overall, Marine Science Award, First Place Navy Science Award), Lake Butler,
Florida, February 12, 1991.
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47.

48.

49,

50.

52.

33,

55.

56.

"Geologically Classifying Potential Oil Reserves Using Neutron Activation Analysis",
R. Strubinger, Wildwood High School Regional Science Fair Presentation(Best of
Show), Ocala, Florida, February 14-15, 1991(Awarded first place in category award
by University of Florida, Department of Chemistry).

"Update on Results of Trace Element Analysis Using NAA For Biochemical
Assessment of Samples from Pollard, Alabama Oil Field (Phase 2)", R. Ratner, R.
Rafford and W.G. Vemnetson, NAA Laboratory Progress Report to
G.Cwick(SEMSU) and M. Bishop(UWEC), Department of Nuclear Engineering
Sciences, University of Florida, Gainesville, FL, February 28, 1991.

"University of Florida Reactor Sharing Program® W.G. Vernetson, proposal
submitted to Department of Energy, Department of Nuclear Engineering Sciences,
University of Florida, Gainesville, FL, March, 1991(Partially Funded).

“Geologically Classifying Potential Cil Reserves Using Neutron Activation Analysis",
R. Strubinger, Wildwood High School State Science Fair Presentation, Miami,
Florida, March, 1991.

"Finding Trace £lement Concentration of Uranium and Thorium In Union County
Soil Using Neutron Activation Analysis," M. Stanley, Union County High School,
State Science Fair Presenation, Miami, FL, March, 1991.

"Trace Metal Elemental Analysis of Meteorite Samples,” R. Rafford, R. Ratner and
W. G. Vernetson, Final Report of NAA Laboratory Research Results to Mr. Steve
Buell(SAHS), Nuclear Engineering Sciences Department, Jniversity of Florida,
Gainesville, FL, March 1, 1991,

"Neutron Activation Analysis of Groundwater Samples From Union County, Florida
For the Determination of Trace Metal Content," R. Wade, Union County High
School, Regional Science Fair Presentation, Lake City, Florida, March 6-8, 1991.

"Finding Trace Element Concentration of Uranium and Thorium In Union County
Soil Using Neutron Activation Analysis," M. Stanley, Union County High School,
Regional Science Fair Presentation, Lake City, Florida, March 6-8, 1991(Placed in
Physical Science Division).

“Instrumental Neutron Activation Analysis of Union County Well Water Samples”,
R. Rafford, Summary In Transactions of the 1991 ANS Eastern Regional Student
Conference held at the University of Florida, Gainesville, FL, March 7-9, 1991, p16.

"Multiprobe Diagnostic Study of Nuclear Enhanced MHD Plasma", W.Y. Choi,

Summary In Transactions of the 1991 ANS Eastern Regional Student Conference
held at the University of Florida, Gainesville, FL, March 7-9, 1991, p19.
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57.

59.

60.

61.

63.

65.

66.

“Instrumental Neutron Activation Analysis of Union County Well Water Samples”,
R. Rarford, Presentation on IMarch 8, 1991, at the 1991 ANS Eastern Regional
Student Conference held at the University of Florida, Gainesville, FI, March 7-9,
1991,

“Multiprobe Diagnostic Study of Nuclear Enhanced MHD Piasma", W.Y. Choi,
Presentation on March 8 1991, at the 1991 ANS Eastern Regional Student
Conference held at the University of Florida, Gainesvilie, FL, March 7-9, 1991.

"Annual (1990) Dosimetry Data Review”, D. L. Munroe, Radiation Control Office,
University of Florida, Gainesville, FL, March 11, 1991.

“Interim Report on Status of Neutronics Safety Analysis for HEU to LEU
Conversion,” R. DeMartino, Internal Report on Project Status, Nuclear Engineering
Sciences Department, University of Florida, Gainesville, FL, March 14, 1991,

“Proposal Submitted to the Nuclear Regulatory Commission to Meet 10 CRR 50.64
Requirements for Scheduling UFTR Conversion from HEU to LEU Fuel," W.G.
Vernetson, updated scheduling proposal submitted to USNRC, Department of
Nuclear Engineering Sciences, University of Florida, Gainesville, FL, March 26, 1991.

“Update on Results of Trace Element Analysis Using NAA For Biochemical
Assessment of Samples from Pollard, Alabama Oil Field(Phase 2)", R. Rafford, R.
Ratner and W.G. Vernetson, NAA Laboratory Progress Report To G.
Cwick(SEMSU) and M. Bishop(UWEC), Department of Nuclear Engineering
Sciences, Urniversity of Florida, Gainesville, FL, March 26, 1991.

"Results of Qualitative Trace Element Analysis of Steel Shaving Samples”, W.G.
Vernetson and R. Ratner, NAA Laboratory Report to Futuretech Industries, Inc.,

Nuclear Engineering Sciences Department, University of Florida, Gainesville, FL,
April 2, 1991.

"Report on Log of Security Events", W.G. Vernetson, Official Report submittal to
USNRC, Nuclear Engineering Sciences Department, University of Florida,
Gainesville, FL, April 2, 1991.

"Results of Trace Element Analysis of North Central Florida Lake Sediments Using
Long Irradiations”, R. Rafford and W.G. Vernetson, Report of NAA Laboratory
Research Results to Mr. Paul Jost(Chiefland High School), Nuclear Engineering
Sciences Department, University of Florida, Gainesville, FL, April 3, 1991.

"University of Florida Training Reactor: Facilities Information and Description”, D.

Simpkins, Presentation to Science Students at Heritage Christian School, Gainesville,
FL, April §, 1991.
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67.

68.

69.

70.

71.

73.

74.

s

“Justification For Purchased Software Updates", R. Ratner, Internzl Report on
EG&G ORTEC Software Upgrades To NAA Laboratory, Nuclear Engineering
Sciences Department, University of Florida, Gainesville, FL, April 11, 1991,

"Static Calculations of the UFTR HEU Core", R. DeMartino, ENU-6937 Research
Project Final Report, Nuclear Engineering Sciences Department, University of
Florida, Gainesville, FL, April 15, 1991.

“Update on Results of Trace Element Analysis Using NAA For Biochemical
Assessment of Samples from Pollard, Alabama Oil Field(Phase 2)", W.G. Vernetson
and R. Ratner, NAA Laboratory Progress Report to G. Cwick(SEMSU) and M.
Bishop(UWEC), Department of Nuclear Engineering Sciences, University of Florida,
Gainesville, FL, April 17, 1991.

“TRTR - National Organization of Test, Research and Training Reactors Newslette:,"
Volume 3, No. 2, W.G. Vemetson and E. Miller, Department of Nuclear
Engineering Sciences, University of Florida, Gainesville, May, 1991.

"Comments on Proposed Rule: 10 CFR Parts 70, 170, and 171; RIN: 3150-AD87,
Revision of Fee Schedule; 100% Fee Recovery”, W.G. Vernetson, Comments
Submitted to Secretary of USNRC, Docketing and Service Branch, May 9, 1991.

"Results of Trace Flement Analysis of North Central Florida Lake Sediments Using
Short Irradiations,” R. Rafford and W.G. Vernetson, Final Report of NAA
Laboratory Research Results to Mr. Paul Jost(Chiefland High School), Nuclear
Engineering Sciences Department, University of Florida, Gainesville, FL, May 9,
1991.

"Final Report on the Spring Semester Reactor Cperations-Based Health Physics
Cooperative Work Training Program,” conducted for Radiation Protection
Technology Program Students at Central Florida Community College, W.C.
Vernetson, Department of Nuclear Engineering Sciences, University of Florida,
Gainesville, FL, May 16, 1991

"Neutronics Calculations For the UFTR LEU Core Conversion", R. DeMartino,
Masters Project Research Report For Oral Examinatio~, Nuclear Engineering
Sciences Department, University of Florida, Gainesville, FL, May 10, 1991.

“Static Calculations of the UFTR LEU Core", R. DeMartino, Master’s Thesis Oral

Presentation, Department of Nuclear Engineering Sciences, University of Florida,
Gainesville, FL, May 10, 1991.
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84.

86.

87.

88.

89.

90.

91

"Results of Qualitative and Quantitative Trace Element Analysis of Steel Shaving
Samples”, W.G. Vernetson and R. Ratner, NAA Laboratory Report to Futuretech,
Industries, Inc., Nuclear Engineering Sciences Department, University of Florida,
Gainesville, FL, July 24, 1991.

"Determination of Neutron Fluence Spectra at Beam Ports of the University of
Florida Training Reactor”, C. Leipner-Gomes, Final Report of ENU-4695 Senior
Project, Nuclear Engineering Sciences Department, University of Florida, Gainesville,
FL, July 31, 1991

TRTR - National Organization of Test, Research and Training Reactors Newsletter,”
Volume 3, No. 3, W.G. Vernetson and E. Miller, Department of Nuclear Engineeriig
Sciences, University of Florida, Gainesville, FL, August, 1991.

“Data For Evaluating P.esults of Fluence on Beryl Samples", W.G. Vernetson, Report
on Beryl Irradiation for Color Center Analysis to Dr. P. Gielisse(FSU/FAMU),
Nuclear Engineering Sciences Department, University of Florida, Gainesville, Fl,
August, 1991.

"Identification and Cataloging of Trace Elements In NIST Standards”, X. Wang,
Iniernal NAA Laboratory Research Report, Nuclear Engineering Sciences
Department, University of Florida, Gainesville, FL, August, 1991.

"A Report of the Computer Generation of Standard Reference Material Table Files
For Neutron Activation Analysis”, Linda D. Vickers, ENU-4905 Senior Research
Prc;ect Report, Nuclear Engineering Sciences Department, University of Florida,
Gainesville, FL, August 2, 1991.

"A Report on the Analysis of Trace Elements In Oil Field Samples From Pollard,
Alabama", Lisa Vickers, ENU-4905 Senior Research Project, Nuclear Engineering
Sciences Department, University of Floride, Gainesville, FL, August 2, 1991.

"Neutron Activation Analysis of Synthetic Agricultural Fertilizer For the
Determination of Trace Metal Content.” R. A. Wade, Il oral presentation on FFFS
Summer Research Project, University of Florida, Gainesville, FL, August 7, 1991.

"A Study of Magnitude and Spectral Measurements of Neutron Flux To Support

Neutron Radiography,” J. Thompson, Oral Presentation on FFFS Summer Research
Project, University of Florida, Gainesville, FL, August 8, 1991.
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93.

94.

9s.

NOUE

"Neutron Activation Analysis of Synthetic Agricultural Fertilizer For the
Determination of Trace Metal Content." R. A. Wade, IlI, Research Project
Submitted as a Parucipant from Union County High School in Florida Foundation
of Future Scientists 1991 Summer Research Program(prepared also for upgrade as
a High School Science Fair Project), Department of Nuclear Engineering Sciences,
University of Florida, Gainesville, FL. August 9, 1991,

"Computer-Based NuclearRadiation Detection/InstrumentationLaberatory Teaching
Station With Courseware Included,” W.H. Ellis, Proposal Submitted To University
of Flerida Division of Sponso.ed Research, Department of Nuclear Engineering
Sciences, University of Florida, Gaiuesville, FL. Auguvst 15, 1991(Partially Funded).

"Development and Application of . viC Based Multiprobe Plasma Diagnostic

System”, W.Y. Choi, Doctoral Dissertation Draft In Progress, Nucle.r Engir..cring
Sciences Department, University of Florida, Gainesville, FL, August, 1991.

This list of reports and publications does not include the various presentations with visual aids made for the dozens of groups
who visit the UFTR each year for tours and demonstrations.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
RECION 1t
101 MARIETTA STREET M W
ATLANTA GEORGIA 30323

FEB 271991

Docket No. 50-83
License No. R-56

University of Florida
ATTN: Dr. W. C. Vernetson

Director of Nuclear Facilities
202 Nuclear Sciences Center
GCainesville, FL 32611

Gentlemen:
SUBJECT: MANAGEMENT MEETING SUMMARY

This letter refers to the Management Meeting held at our regquest on
January 29, 1991. This meeting concerned activities authorized for
your Nuclear Reactor Facility. The issues discussed at this
meeting related to your research reactor program, your performance,
and current issues. A list of attendees, a meeting summary, and a
copy of your handout are enclosed.

In accordance with Section 2.790 of the NRC'= "Rules o. Practice,"
Part 2, Title 10, Code of Federal Regulations, a copv of this

letter and its enclosures will be placed in the NRC Public Document
Room.

Should you have any questions concerning this matter, please
contact us.

Sincerely,

ohr, Director
/Division of Radiation Safety
and Safeguards

Enclosures:

l. List of Attendees
2. Meetin Summary
3. Handout

cc w/encls: (See page 2)



FER 271991

University of Florida 2

Dr. J. S. Tulenko, Chairman

Nuclear Engineering ¢ -iences Department
University of Florid.

202 Nuclear Sciences Center
Gainesville, FL 32611

Dr. Ratib A. Karam, Director
Neely Nuclear Research Center
Georgia Inst.tute of Teckhnology
900 Atlantic Drive, NW

Atlanta, GA 30332

Garry D. Miller, Associate Director
Nuclear Reactor Program

North Carolina State University

Bex 7909

Raleigh, NC 27695-=7909

Dr. R. U. Mulder, Director
Reactor Facility
University of Virginia
Charlottesville, VA 22901

Administrater

Department of Environmental Regulati»n
Power Plant Siting Section

State of Florida

2600 Blair Stone Road

Tallahassee, FL 32310

State Planning and Development®
Clearinghouse

Office of Planning and Budgeting

Executive Office of the Governor

The Capitol Building

Tallahassee, FL 32301

Dr. Mary E. Clark, Chief
Office of Radiation Control
Department of Health and
Rehabilitative Services
1317 Winewood Boulevard
Tallahassee, FL 32999

State of Florida



FEB 271991

ENCIOSURE 1
LIST OF ATTENDE.S

wer .

W. Bolch, Member, Reactor Safety Review Subcommittee

D. Munroce, Radiation Control Officer

M. Ohanian, Chairman, Reactor Safety Review Subcommittee
W. Properzio, Director, Environmental Health and Safety

-

J. Tulenko, Chairman, Nuclear Engineering Sciences Department
W. Vernetson, Nuclear Facility Director

Nuel e R

S. Ebneter, Regional Administrator, Region II (RII)

B. Mallett, Deputy Director, Division of Radiation Safety and
3afeguards (DRSS), RII

E. McAlpine, Chief, Radiation Safety Projects Section (RSPS), DRSS,
RII

C. Bassett, Senior Radiation Specialist, RSPS, DRSS, RII

P. Holmes~Ray, Senior Resident Inspector, Crystal River Nuclear
Power Plant

T. Michaels, Senior Program Manager, Non-Power Reactors,
Decommissioning and kEnvironmental Project Directorate, Division

of Reactor Projects - III, IV, V and Special Prujects, Office
of Nuclear Reactor Regulation (NRR)



FEB 27 1991
ENCLOSURE 2

MANAGEMENT MEETING SUMMARY

A Management Meeting was held at the Nuclear Scier ¢ Center on the
campus of the !iniversity of Florida (UFL) on January 29, 1991, to
discuss the licensee's research reactor pr>gram, past performance
and current issues. The meeting was hel. at the request of the
NR7.

The NRC Regional Administrator opened the meeting by discussina how
the agency has established an organization, both at the regional
and the headquarters levels, to deal with the needs and concerns of
the non-power reactor (NPR) community. He then reviewed the
training program that has been established for those inspectors who
perform inspections of NPRs. The training program is designed to
ensure that the inspectors give the appropriate level of attention
tc the rules and regulations that the licensees are reguired to
follow. The Regicnal Administrator alseo indicated that these types
of management meetings were intended to improve understanding,
communication, and the working relationship between the NPRs and
the NRC.

The UFL Nuclear Facility Director presented a slide presentation
which outlined the characteristics of the University of Florida
training reactor (UFTR), tb~ role of the UFTR in the region, and an
overview of the usages of the UFTR. UFL representatives went on to
express concern about various subjects includina: 1) the number of
inspections at the facility, 2) the need, on occasion, to cancel a
class in order to respond to inspection activities, 3) lack of good
communications at times, 4) training on the new 10 CFR Part 20, and
5) Technical Specification changes that get revised by the NRC
after being submitted by the licensee.

Following the discussion, both the NRC and the UFL representatives
agreed to strive for better communications in the future and to
maintain the good working relationship that has existed. The NRC
Regional Administrator closed the meeting by thanking the UFL
officials for the opportunity to visit the facility and discuss
these 1ssues. The ULF Nuclear Facility Director then conducted 2
tour of the UFTR facility for the NRC representatives.



UNIVERSITY OF FLORIDA
TRAINING REAC.OR

MANAGEMENT MEETING
PRESENTATION

for

Nuclear Regulatory Commission
Region II Representatives

William G. Vernetson
Direcior of Nuclear Facilities

UNIVERSITY OF FLORIDA

January 29, 1991




tUNIVERSITY OF FLORIDA TRAINING REACTOR
KEY CHARACTERISTICS

® Kated Power

® Fuel

® Core Geometry:

® Max Thermal Flux:

® Control:

Coolir  Flow
Coolant Temperatiire

Core Inlet:
Core Dutlet:

Pressure:

nstrumentation:

100 KWth

MTR Plate - Type
Metal Alloy

93% Enriched

Two Slab Arrangement
In Six Frel Boxes

Four 11-Plate Fuel
Bundles Per Fuel Box

1.8E12 (Small Volume)

4 Swinging Vane-type
Cadmium Loaded Blades

40 GPM

5°F
0°F

N)O

1 Atmosphere (Nominal)

B-10 Proportional Chamber
Fission Chamber
CIC/UIC



Shield Tank

Vertical Access Plugs

— Reinforced Concrete Shield

— Removable Concrete
Shield Blocks
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UFTR Regional Role

UNIQUE REGIONAL FACILITY TO SERVE
FLORIDA AND THE SOUTHEAST

- Initial Startup at 10 kw in 1959

- Power Increase to 100 kw in 1969

. Relicensed for 20 Years in 1982
Planning HEU/LEU Con-ersion in 1992

STATE OF FLORIDA

Large Distances Between Population Centers
Emerging Technological Base

- Emerging University System

- Unique Community College System

EVOLVING/SHIFTING HISTORICAL USAGE RECORD

1960s (Basic Nuclear Research)

1970s (Utility RO Training/Plasma Research)
1980s (Decreasing Utility Training/Reactor Sharing)
1990s (RX Sharing, HEU/LEU, Diversification. sia)

NES DEPARTMENT AFFILIATION

Historical Leader

Large/Well Established Department
Diverse but Limited Usage




RECENT UFTR
FACILITY USAGE DATA

PRODUCTIVE USAGE TIME COMMITMENT

. 30+ hours per week
. 15-20 hours critical per week
- 5-10 EFPHs per week

BROAD SPECTRUM OF USAGE

Education

Lab/Special Project Courses

- Lecture Segments for UF Courses

- Lectures/Exercises for Visiting Academic Units
Training (Utility /College /Other)

Research Projects

Irradiation and Other Services

Demonstrations and Tours




UFTR INTEGRATED POWER HISTORY

Energy Generated (KW-Hir)
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Overview of
Reactor Facility Usages

EDUCATION

TRAINING

’ SdTal’
[

L L O .

o - oyt -~ Yitirme -
ciement igenti or

e QAL
sy Mavels
/etecior Development

Radiography Facility Development
SERVICE (TYPICAL)

ted Boraflex Evaluatior

Processed Quartz Evaluation
Generation of Radionuclides
Source Regenaration

Selective Dielectric Irradiation

o~

~0lor Center Analysis

trr |
\/

-~

'racer Analysis of Elemental Diffusion

NDE of Electronic Components

® PUBLIC INFORMATION




UF USAGE OF UFTR

REGULAR USERS

Advanced Materials Research Center
Chemistry Department

Environmental Engineering Sciences
Innovative Nuclear Space Power Institute
Nuclear Engineering Departinent

OCCASIONAL USER DEPARTMENTS

Anthropology

Aquaculture

Electrical Engineering

Engineering Science and Mechanics
Pharmacology

Physics

Radiation Oncology

Radiology




External Educational Users

UNIVERSITIES

Florida A & M University

Florida Atlantic University

Florida Institute of Technology
Florida State University

Southeast Missouri State University
Stetson University

University of Central Florida
University of South Florida (Tampa)
University of South Florida (St. Petersburg)
University of West Florida
University >f Wisconsin (Eau Claire)

COLLEGES

Florida Southern
Rollins

COMMUNITY COLLEGES

Central Florida Community College

Florida Community College at Jacksonviile
Santa Fe Community College

Hillsborough Community Coliege

HIGH SCHOOLS

MIDDLE SCHOOLS



Training Usages

REACTOR OPERATOR TRAINING

Utilities

UF Students
UFTR Staff
Non-UF Students

HEALTH #HYSICS TRAINING

Community Colleges
State Universities
UF Students

UFTR Staff

ANALYTICAL LABORATORY TRAINING

High Schools/Community Colleges
External Colleges/Universities
UF Students



Research Usages

UFTR LIFE EXTENSION (UFLEX)

HEU-TO-LEU Fuel Conversion Studies

Gaseous Effluent Characterization

Gaseous Effluent Mitigation

Radiation Protection instrumentation
Evaluation

UFTR FACILITY ENHANCEMENT

Rabbit System Improvements
Neutron Radiography Facility
Prompt Gamma Analysis Facility
Experimental Port Characterization



RESEARCH USAGES (Continued)

INSTRUMENTAL NEUTRON ACTIVATION
ANALYSIS

NBS/NIST/USGS Standards Correlation
Evaluation of Environmental Mercury
Mercury Uptake in Fish

Trace Element Characterization of
Dielectrics

- Various Student Projects

PLASMA KINETICS

- Detector Development
- Reactor Fuel Characterization

BASIC PHYSICS

-  Dielectric Color Center Investigations
- Semiconductor Diffusion Studies
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Neutron Activation Analysis Laboratory
Recent and Current Frojects in
Trace Element Analysis

@® DRILLING FLUID EFFECTS OM SEAGRASS
COMMUNITIES (Cr.Ba.Sc)

® VOLCANIC ROCKS (REEs. Ta)

® TAMPA BAY ESTUARINE SEDIMENTS
(RARE EARTHS)

® KINETICS OF SODIUM TRANSFER IN DNA (Na)

® EVALUATION OF QUARTZ STULCK PROCESSING
(CIL,Ti,F)

® LIELECTRIC (TCLPAZ) MATERIAL ORIGINS
(Nd, Sm, ...)

@ EGYFTIAN AND FLORIDIAN PHOSPHATE ORES (REEs)

® TRACE ELEMENT EVALUATION OF GEOLOGIC QUARTZ
(GEOSYNCHRONOMETRY)

® IN-HOUSE STANDARDS CERTIFICATION
(USGS vs NBS-NIST)

® BIOGEOCHEMICAL ASSESSMENT OF OIL FIELDS




User-Oriented
Facility Improvements

RABBIT SYSTEM

Reimplementation
Standardized/Increased Capacity
Improved Reliability

Improved Radiation/Shielding Control

NAA LABORATORY

- PC-based Analyzers/ORTEC Software
- Electronic Balance

- NIST/USGS Standards Availability

- Drying/Sample Preparation Facilities
- User Services/Training

NEUTRON RADIOGRAPHY FACILITY

Nonpermanent Instzilation
Darkroom Facilities

QI /BPI

Film Densitometer

TRAINING PROGRAM DEVELOPMENT

- Reactor Operations Laboratory
- Health Physics Cooperative Work



Planned User-Oriented
Improvements

NAA LABORATORY UPGRADE

- Instrument/Detector Replacement
- Implementation of Sctinillation
Detector Systems

NEUTRON RADIOGRAPHY SYSTEM
IMPROVEMENTS

IMPLEMENTATION OF FACILITY-BASED
PC-BASED ON-LINE DATA ACQUISITION/
ANALYSIS SYSTEM

DEVELOPMENT OF PROMPT
GAMMA FACILITY




Summary Status Rer rt

FACILITY NEEDS UPGRADE/MODERNIZATION
USAGE AT HISTORICAL HIGH IN 1988-1990
DOE IS A KEY SUPPORT SOURCE

- REACTOR SHARING

- HEU/LEU CONVERSION

- TRTR NEWSLETTER

FACILITY IS A REGIONAL ASSET

MANY IMPROVEMENTS HAVE BEEN
IMPLEMENTED

MORE IMPROVEMENTS ARE PLANNED
OPTIMISTIC OUTLOOK



CURRENT STATUS OF
R-56 LICENSEE

FULL COMPLIANCE

RECEPTIVE TO REGULA (ORY REQUESTS
REDUCED ACTIVITY DUE TO PERSONNEL LOSSES
THREE TRAINEES IN LICENSING

ADVERTISED FOR/PLAN TO HIRE NEW MANAGER



APPENDIX B

DOCUMENTATION FOR NRC
INSPECTION REPORTS

NO. 50-83/90-02 AND NO. 50-83/91-01
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At May, UNITED STATES
& %, NUCLEAR REGULATORY CCMMISSION
g % REGION 11
¢ 101 MARIETTA STREET N W
L] ATLANTA GEORGIA 30323
s r
Pl NOV 2 3 1950 I RECEIVEL
Fren
Docket No. 50-83 h
License No. R-56
{
!
University of Florida 1 NUC! ZAR ENGIMCERING 3

ATTN: DOr, W. C. Vernetson

Director of Nuclear Facilities
202 Nuclear Sciences Center
Gainesville, FL 32611

Gentlemen:
SUBJECT: NRC INSPECTION REPORT NO. 50-83/90-02

This refers to the inspection conducted by Ms. Orysia M. Masnyk of this office
on October 25, 1990, The inspection included a review of activities authorized
for your Nuclear Reactor facility. At the conclusion of the inspection, the

findings were discussed with those members of your staff identified in the
report.

Areas examined during the inspection are identified in the report. Within
these areas, the inspection consisced of selective examinations of procedures
and representative records, interviews with personnel, and observation of
activities in progress.

Within the scope of the inspection, violations or deviations were not
identified.

In accordance with 10 CFR 2.790(d) and 10 CFR 73.21, safeguards activities and
security measures are exempt from public disclosure. Therefore, the enclosure
to this letter with the exceptior. of the report cover page, which presents 2
nonexempt summary, will not be placed in the NRC Public Document Room.

Should you have any guestions concerning this letter, please contact us.
Sincerely,

s i A i f/”{/
il

AW iam E. Cline, Chief
Nuclear Materials Safety and
Safequards Branch
Division of Radiation Safety
and Safeguards

Enclosure: (See page 2)



% wiln
WATCHIAL YOA SMITYLD wikiwi
LENTAINS ) T2 NIDRWATION

University of Florida 2 NOV 2 3 1990

Enclosure:
NRC Inspection Report
(Exempt from Disclosure)

cc w/encl:

Or. J. 5. Tulenko, Chairman

Nuclear Engineering Sciences Department
University of Florida

202 Nuclear Sciences Center
Gainesville, FL 32611

cc w/inspection Summary:

Dr. Ratib A, Karam, Director
Neely Nuclear Research Center
Georgia Institute of Technology
900 Atlantic Drive, NW

Atlanta, GA 30332

Garry D. Miller, Associate Director
Nuclear Reactor Program

North Carolina State University

Box 7909

Raleigh, NC 27695-7909

Dr. R. U. Mylder, Director
Reactor Facility
University of Virginia
Chariottesville, VA 22901

Mary E. Clark, Chief

Office of Radiation Control

Department of Health and
Rehabilitative Services

1317 Winewood Soulevard

Tallahassee, FL 32999

State of Florida
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Docket No. 50-83
License No. R-56

University of Florida
ATTN: Dr. W. C. Vernetson

Director of Nuclear Facilities
202 Nuclear Sciences Center
Gainesville, FL 32611

Gentlemen:
SUBJECT: NRC INSPECTION REPORT NO. 50-83/91-01

This refers to the inspection conducted by Ms, 0. M. Masnyk of this office on
March 7, 19¢1. The inspection included a resiew of activities authorized for
your University of Florida Test Reactor facility. At the conclusion of the

inspection, the findinos were discussed with those members of your staff
identified in the report,

Areas examined aguring the inspection are identified in the report. Within
these areas, the inspection consisted of selective examinations of procedures
anc representative records, interviews with personnel, and observation of
activities in progress.

Within the scope of the inspection, violations or deviations were not
1dentified.

The material enclosed herewith contains Safeguards Information as defined by
10 CFR Part 73,21 and its disclosure to unauthorized individuals prohibited by
Section 147 of the Atomic Energy Act of 1954, ay amended. Therefore, the
material will not be placed in the Public Document Room.

Should you have any questians concerning this letter, please contact us.

Sincerely,

5 ’ /‘.’:'// ‘_’!,,"f.. .‘((',ﬂ"b’
© "wWilliam E. Cline, Chief
Nuclear Materials Safety and
Safequards Branch
Division of Radiation Safety
and Safeguards

Enclosure:
NRC Inspection Report
(Exempt from Disclosure)

y

cc wiencl: (See page 2,
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cc w/encl:

Dr. J. S. Tulenko, Chairman

Nuclear Engineering Sciences Department
University of Florida

202 Nuclear Sciences Center
Gainesville, FL 32611

cc w/Inspection Summary:

Dr. Ratib A. Karam, Director
Neely Nuclear Research (Center
Georgia Institute of Technology
900 Atlantic Drive, NW

Atlanta, GA 30232

Garry D. Miller, Associate Director
Nuclear Reactor Program

North Carolina State University

Box 7908

Raleigh, NC 27695-7909

Or. R. U, Mulder, Director
Reactor Facility
University of Virginia
Charlottesville, VA 22901

Mary E. Clark, Chief
Office of Radiation Control
Department of Health and
kRenabilitative Services
1317 Winewood Boulevara
Tallahassee, FL 329¢9

State of Florida
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o 4 : REGION 1
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Report No.: 50-83/91-01

Licensee: University of Florida
202 Nuclear Sciences Center
Gainesville, FL 32€01

Docket No.: 50-83 License No,: R-56
Facility Name: University of Florida Test Reactor

Inspection Conducted; March 7, 1991

Inspector: / ’i‘/ﬁ(/r i
0. a

Approved by: FC 7L
U. K, Mchuire, Chief ate 'Signe
Safequards Section
Nuclear Materials Safety and Safeguards Branch
Division of Radiation Safety and Safeguards

SUMMAR Y
Scope:
This routine, unannounced inspection was conducted in the areas of Plans,
Procedures, and Reviews; Reports of Safegquards Events; and Fixed Site Physical
Protection of Special Nuclear Material of Moderate Strategic Significance.

Results:

In the areas inspected, violations or deviations were not identified.
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FINAL REPORT TC NRC
ON
FAILURE TO CHECK
CONTROL BLADE INTERLOCKS

PER SOP-A.2
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Phone (F04) 177 1429 - Tews 643X October 29, 1990

NUCLEAR ENGINEERING SCIENCES DEPARTMENT
Nuclear Reactor Facility
Univetity of Florida

Failure To Check Control Blade Interlocks
Per SOP=A.2 =~ Final(l4 Day) Report

Nuclear Regulatory Commission
Suite 2900

101 Marietta Street, N.W.
Atlanta, oA 30323

Attention: Regional Administrator, Region 1l

Re: University of Florida Training Reactor
Facility License: R=56, Docket No. 50-832

Gentlemen:

Pursuant to the reportiang requirements of paragraph A.5.2(g) of the UFTR Technical
Specifications, a descripcion of a potential violation of the Technical Specifica~-

tions was reported by telephone/telecopy(Attacnment 1) on 25 October 1990 and a final
lée~day written report is submitted with this letter to include NRC notification,
occurrence scenario, evaluation of consequences, corrective action and current
status. The potentially promptly reportable occurrence involved the performance of
three reactor startups on 2 October 1990 withoit performing a daily checkout or the

control blade interlock checks following a previcus shutdown as required is UFTR
SOP=-A.2, "Reactor Startup."

NRC Notification

UFTR Management reviewed this occurrence on October 24=25, 1990 fol.owing its
discovery on Tctober 24, 1990 and in consultation with several members cf the Reactor
Safety Review Subcommittee(RSRS) concluded that it represented & potential violation
of the UFTR Tech Specs, Section 6.3 nertaining to the requirement that the facility
be operated .n accordance with written procedures. NRC Notification was made per
Seciion ©.6.1 of the UFTR Tech Specs and reactor restart was approved following the
performance of retraining on the applicable SOP section for reactor operators. The
NRC notification was carried out by telephone to Mr. Craig Bassett on Thursdav

Occodber 25, 19%0 with a following :elecopy on October 25, 1990 as required{see
Attachment I,.

Initial Event Scenarioc

In reviewing the October operations log entries on Wednesday, October 24, 1990, i:
was noted that an apparent viclation of the UFTR Standard Operating Procedures had
oecurred on 2 October, 1990, On 2 October, 1990, a daily checkout was started at
O810 and completed at 0825, The reactor was then run several times with a shutdown
concluded at 1539 hours. At 1705 hours the reactor was started up for an extra
series of operations lad exercises for an RO trainee and a reactor oper..lons lab
studert. Frior to this startup at 1705 hours, the control blade withdrawal
interlocks were checked as required by SOP-A.2, Paragraph 4.4.0, However, the

control biade interlocks were not checked following shutdown for successive rapid

restarts begun at 1723, 1804 and 1826 respectively,

inaq LAWT AR e A O Erngacne







NRC

Failure To Check Control Blade Interlocks
Per SOP~A.2 =~ Final(lé Dey) Report
October 29, 1990

Page 0

In this case trere would be no violation of 50P-A.2 and hence the Tech Specs;
however, fov the blade withdrawal interlock checks, the exact same checks are done in
the daily check “t as wnen the daily is omitted per Tech Spec Paragraph 4,.2,2(7).
For th.s reason che reactor administration is considering deleting the requirement
that the blade interlock checks be performed prior to every startup after the 8 hour
limit on the daily checkout is exceeded. A conversation with Mr. Craig Bassett of
Region 1I on October 25, 1990 indicates this is probably the best thing to do.

Corrective Acr’on

Prior to restart, all operators received retraining on the requirements for perform-
ing daily checkouts contained in UFTR SOP-A.2, "Reactor Startup” in Paragraphs 4.4.2,

“+4.4 and 4.4.6 with special emphasis on the SOP A.2 requirements for the operator
involved in the occurrence.

Current Status

All operators have been made cognizant of this problem to assure the oversight and
faillure to perform blade interlock checks per UFTR SOP-A.2, "Reactor Startup” will
oot recur. In the meantime, a change is being deveioped to allow deletion of this

interlock check per the Tech Specs; this change will be revieved by the RSRS at its
nex:t regular meeting.

Sincerely,

William G. Vernetson
Director of Nuclear Facil ties

WGV ," P A .
. -

Attachments A Z E: f /30 /4
] 2 /
otary -

Date
ec: R. Piciulloe

Reactor Safety Review Subcommitree
Document Control Desk



NUCLEAR ENGINEERING SCIENCES DEPARTMENT
Nuclear Reactor Facility
University of Florida

WG Vemeswor Dusctor
NUCLEAR REACTOR BURDING
Gamevim Fonso 160

Frone (P04) 3971429 - Jems I

October 29, 1990

MEMORANDUM

T0: Reactor Safety Review Subcommittee
FROM: W.G. Vetne:sonC&l&i\ﬂb\hJirFWV\
SUBJECT:

Failure to Perform Control Blade Interlock Check

v

- noted an apparent viclation of the UFTR Standard Operating Procedures had
occurred on I October, 1990. On 2 October, 1920, a daily checkout was started
at 0810 ard completed at 0825, The reactor was then run several times with a

In reviewing the October operations log entries on Wednesday, October 24, 1990,

shuts ‘ed at 1339 hours. At 17035 hours tne reactor was started up for
an ew._. * operatioms lab exercises for an RO trainee and 2 reactor
oF :atisc dent.

Prior to this startup at 1705 hours, the control blade

¥ © 3 'CKE were checked as required by SOP-A.2, Paragraph 4.4.6,

H~ . ‘c. blade interlocks were not checked following shutdown for
sug , cestarts begun at 1733, 1804 agnd 1826 respectively.

Chap « UFTE Tecnhnical Specifications on Surveillance Regquirements in
Section -.. on Surveillance Per

taining to Limiting Conditions for Operation in
Paragrapn 4.5.2 entitled, "Reactor Control and Safety Svstems Surveillance"

contains two applicable paragrapns %) and (7) quoted as follows:

by aed(h The reacior shall not be started unless (a) the
weeklyv checkout has been satisfactorily completed
within 7 days prior to startup, (b) a daily checkout

is satisfactorily completed within 8 hr prior to
startup, and (c) no known condition exists chat
wou i nteven: successful completion of a weekly or
ua;l; sheckout.

82207 Tt n

ed under Paragraph «.2,2(%
i 8 reactor startup is
ma. reactor shutdown on any

fie limitations establis
a) anc (b) can be gelet

s B
©
+

made within 6 hr of nor
ofts calendar day.

s on Lhe restarts were met in all four startups
hreel.) startupe on the ufternoon of 2 October 1990

failed to mee: the additional requirement delineated in UFTR 50P=a.2, "“Reactor
Starrup" in Paragraph 4.4.6 that the control blade interlocks be checked prior

10 Lhe resilart when the daliy checkout is omitted as allowed under Tech Specs
«.2.407). Therefore, the last three(l) UCTE startupes on . October Y90
fepresent A potential vislation of section 6.0 of the UFTK Tech Specs pertaining
Lo Lhe requirement that the facility e operated in aceordance with written

Ll LA o
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RSRS
October 29, 1990
Page 2

The reactor staff and administration agree there was no coapromise to reactor
safety in this event, nor was there danger of personbel receiving excessive
rudiaticn doses. The problem is administrative in nature and does involve a
potential violation of the UFTR Tech Specs through omission of a procedural
step. Note that this event is similar to the November, 1988 event where the
interlock checks were overlooked entirely., However, it is worth noting that,
had a new daily checkout been performed pricr to the first startup at 1705 hours
instead of just checking the control blade interlocks, the subsequent interlock
checks are not required. In this case there would be no violation of SOP=A.2
and hence the Tech Specs; however, for the blade withdrawal interlock checks,
the exact same chicks are done in the daily checkout as when the daily is
omittea per Tecu pec Paragraph 4.2.2(7). For this reason the reactor
administration is considering deleting the requirement that the blade interlock
checks be performed prior to every startup after the 8 hour limit on the daily
checkout is exceeded. A conversation wiih Mr. Craig Bassett of Region II on
October 25, 1990 indicates this is prokably the best thing to do.

Prior to restart, all operators received retraining on the requirements for
performing daily checkouts contained in UFTR SOP-A.2, "Reactor Startup” in

Paragrapns 4.4.2, 4.4,4 and 4.4,6 with special emphasis for RO G.W. Fogle on the
SOP requirements.



UCLEAR ENGINEERING SCIENCES DEPARTMENT
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APPENDIX D

UFTR EMERGENCY PLAN

REVISION 6 DOCUMENTATION



NUCLEAR ENGINEERING SCIENCES DEPARTMENT
Nuclear Reactor Facility
University of Florida

WE Ve westenn, Dumctor
NUCLEAR BEACTOR BURDING
mu&am-u:‘-,l‘.uuw UFTR Emergency

Revision 6
December 13, 1990

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
ATTN: Document Contreol Desk

Re : University of Florida Training Reactor(UFTR)
Facility License: R-56; Docket No. 50-83

Gentlemen:

The enclosed package contains Revision 6 to the approved UFTR Emergency Plan.

Revision 6 has been reviewed by UFTR management and the Reactor Safery Review

Subcommittee(RSRS) to assure Revision € does not decrease the effectiveness of
the UFTR Emargency Plan, All the changes are considered minor in nature.

First, Revision 6 consists of changes to Figure 1.2 on Page 1-4 to document the
location of the rapid sample insertion pneumati:z(rabbit) system in the northwest
corner of the radiochemistry laboratory as well as the conversion of the NAA
Laboratory(southwest corner) into a separate room with removal of the two hoods
in the center of the room. Other changes documented on the updated Figure 1.2
are the room numbers which have been changed over the past year.

Second, Revision © consists of a change on Page 10-5 to correct a typographical
error for the location of the Emergency Equipment Cart to be in Room 106 of the
Muclear Sciences Center, not Room 109 as previously indicated.

Finally, Revision 6 consists of an updated Emergency Equipment Inventory at the
Emergency Support Center. The change consists of correcting the stated location
of the equipment required to be in Rooms 106 and 108 of the Nuclear Science

Center, not just 108. 1In addition, several typographical errors and omissions
in Table 10.2 have been corrected.

As indicated, all cher~es have been reviewed by UFTR management and by the
Reactor Satery Review Subcommittes to assure thev do not decrease the
effectiveness of the UFTE Eme~gency Plan.

Sincerely,

vi/>{442£;1!/”/5¢ z i

William G. Vernetson
Director of Nuclesr Facilities
~
wWGV/p ) /}/t» il i
g “Totazy T
Enclosures '
¢c: NRC Region 11l .
Reactor Safety Review Subcommittee )
R. Piciullo
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bmergency supplies at the UiTR Facility including the emergency equipment
cart located in the Nuclear Sciences Center, Koom 106, adjacent to Room 108
NSC are verified to be operational and complete on a weekly basis by an as~-
signed UFTE staff member with the requisite health physice training. Specific
items of emergency equipwent inventoried and ninimum quantitiees of each
aveilable in Room 106 NSC for use in Room 108 NSC are listed in Table 10.3.
For most items, the quantity on hand far exceeds the requirements of Table

10.3 with additional quantities of all items available through the Radiation
Control Office.

10=5

REV 6, 12/90



Table 10.3
Decontamination Room
Emergency Equipment lnventory

The following listing details the minimum emergency equipment available in the
Emergency Support Center (Rooms 106/108 NSC)

-

ltem Quantity Required
Self Contained Breathing Apparatus 2
Respirator with spare filters 2
Pair full cover shoes 2
Cotton hoods 2
Anti-C coveralls 2
Pair waterproof coveralls 2
2 in. roll masking tape ]

Pair cotton gloves

L]

Pair rubber gloves

ro

High level dosimeters

r~

Low level disimeters

ro

Dosimeter charger |

*Teletector(High level survey meter)

—

*E~140(Low level GM meter) i
D=Cell batteries 4

Walkie~Talkie Radios(Recommended Only)

[ V]

Note: Starred items are in the Emergency Support Center(Koom 108 NSC); remaincder of
items are on the Emergency Equipment Cart in Room 106 NSC adjacent to and
readily available to Room 108 NSC except for the Walkie-Talkie Radios kept in
the locker in Roow 106 NSC to assume operability.

10=6
REV &, 12/90



AFPENDIX E

UFTR STANDARD OPERATING PROCEDURES
MAJOR REVISIONS GENERATED FOR
1990-1991 REPORTING YEAR:

1. "UFTR SOP-).1, "OPERATING DOCUMENT
CONTROLS"(REV 2)

o

"UFTR SOP-0.5, "UFTR QUALITY ASSURANCE
PROGRAM"(REV 2)

3. "UFTR SOP-D.1, "UFTR RADIATION PROTECTION
AND CONTROL"(REV 4)



UFTR OPERATING PRCCEDURE 0.1

1.0 Operaung Document Controls

2.0  Approval

Reactor Safety Review Commitiee

Director, Nuclear Facilities

REV 2, 7/91



SOP-0.1 Page 2 of 16

3.0 Purpose and Discussion

1.1 The purpose of this procedure is to provide a system for controlling and processing
standard operating procedures and procedure changes to promote consistent and proper
operation of the UFTR faciliues.

-
12

This procedure may be used to process changes to the UFTR Technical Specifications

which must be reviewed and approved by the NRC as weil as the RSRS prior to insertion
in UFTR document manuals.

3.3 Definiuons

2.3.1

333

334
335

3.3.6

3.3.7

'Operating Documents Manual' shall designate the manual containing UFTR Standard

Operating Procedures, Technical Specifications and limited numbers of other
operauons-related documents.

"Temporary Change Notice' shall designate a limited change to a Standard Operating
Procedure that does not alter the meaning or intent of the original document and shall
be used to add cautionary, informative, or clarifying notes or to improve readability of
the original document. 'Temporary Change Notice' shall be designated "TCN’, and

when used in conjunction with a document, shail be denoted as TCN-number (month,
year).

'Revision’ shall designate, but is not limited to, ary significant change of intent or
meaning of the original standard operating procedure, and incorporates(thus
eliminating) all TCN's generated since the last revision. 'Revision’ shall be designated
using the term 'REV’, and when used in conjunction with a document, shall be denoted
as REV-number (month, year).

'Change’ shall indicate a revision or temporary change notice.

'"Master File Copy’ shall designate the original, as an approved document from which
all other copies are to be made.

'Controller’ shall denote the individual, appointed by the Reactor Manager, responsible
for the first line administration of the applicable portions of this procedure on a
temporary or permanent basis.

'Controlled Copy’isa UFTR document classification requiring controls as specified in
this procedure.

REV 2,7/91



SOP-0.1 Page 3 of 16

3.3.8 ’Information Copy' is a UFTR document classification requiring controls as specified
in this procedure.

3.3.9 "Uncontrolled Copy’isa UFTR document classification requinng controis as specified
in this procedure.

3.3.10 'Review Standard’ shail be a listing of the Standard Operating Procedures and the
Technicwi Specification portions of the controlled Operating Documents Manual
delineating the latest revision to each procedure and the Technical Specifications and

any and all applicable TCN's when used to verify the contents of the controlled
document.

3.3.11 "Review" shall be a comparison of the document’s contents with a list of the latest
revisions and applicable temporary change notices as noted on the 'review standard.’

3.3.12 'Distribution List' shall be a list of all document manual holders who request or

require noufication of revisions or temporary change notices(for the period of time

that they are to receive the material) detailing the locations to which the changes are
o be routed.

3.3.13 'Document Control Files' shall mean a set of files and/or notebooks where the recerds
of changes to UFTR Standard Operating Procedures are maintained.

4.0 Limits and Precautions

4.1 This procedure is not to be construed as replacing or relaxing any other requirements for
control of UFTR documentation.

4.2 Information copies will not routinely be used for UFTR facility operations.

4.3 Uncontrolled copies will not be used for UFTR facility operations.
5.0 References

5.1 UFTR Technical Specifications
5.2 UFTR FSAR

5.3 UFTR Document Control Files
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6.0 Records Requirad

6.1 Document Control Fiies

6.2 UFTR Form SOP-0.!A, (Coversheet/Change Request Form)
6.3 UFTR Form SOP-1B, (Distribution Request Form)

€4 UFTR Form SOP-0.1C, (Review Standard Coversheet)

6.5 UFTR Form SOP-0.1D, (Location List For Controlled and Informauun Copi of UFTR
Operating Documents Manuals)

7.0 Instructions
7.1 UFTR Document Classification and Administration

7.1.1 Master File Copy shall designate the copy of the latest revisions and applicable
temporary change notices of UFTR Standard Operating Procedures as well as the latest

complete version of the UFTR Technical Specifications as maintained in the Facility
Director’s Office.

7.1.1.1 Any revision or lemporary change notice installed in a copy of UFTR documents
controiled by this procedure shall be a mechanicai reproduction of the {atest revision
Or lemporary change notice from the Master File.

7.1.1.2 Coversheets (UFTR Form SOP-0.1A) of the copies in the Master File will have only
Section A, items 1| through 5 completed, with Section B optional as desired, and

40 = coversheets will be retained as mtegral material in the Master File at the front
of it - document section to which they apply.

7.1.2 Controlled Copy shal' designate copies of UFTR documents to be treated as follows:
7.1.2.1 © trolled copies shall be maintained in binders marked 'Controlled Copy.’

7.1.2.2 .«ch Controlled Copy will be assigned to a specific location or individuai and not
removed from that location or individual except as it becomes superceded.

7.1.2.3 Controlled copies not assigned to individuals will be updated and reviewed by the
controller or the controiler’s designated alternate.

REV 2, 7/91
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7.3 Implementing Changes

7.3.1 After a change has been reviewed and approved for installation(as evidenced by
signatures  of the Facility Director and the Reactor Safety Review Subcommittee
Charrman on Section 2.0 of the approved revision and on UFTR Form SOP-0.1A

(Coversheet/Change Request Form) for revisions or temporary change notices, the
controller shall:

7.3.1.1

7.3.1.2

7.3.1.3

p o B W

7.3.1.6

Compiete Secuon B, [tems | through 3 on the Cover Sheet/Change Request Form;
install the change in the Master File as directed by the coversheet;

Prepare and distribute a mechanical reproduction of the change(s) for all controlled
and information copies to include the approved controlling UFTR Form SOP-0.1A,
(Coversheet/Change Request Form).

Assure installation of the lawest change(s) into all other controlled copies per the
instructions on the contr g UFTR Form SOP-0.1A (Coversheet/Change Request
Form) as delineated in F. ¢ B, Step 3 and complere Section B, Items 4 and 5.

Place all completed Coversheet/Change Request Forms in the Document Control

Files for all controlled copies except for the Master File which contains the original
with Part B, Items 4 and 5 not completed.

Distributz  the prepared mechanical reproductions of the change(s) for all
information copies to all information copy custodians.

7.3.2 When the information copy custodian has received the change ..aterial from the
controller, he/she should:

7.3.2.1

7.3.2.2

7.3.2.3

Install the change per the approved controlling UFTR Form SOP-0.1A(Coversheet/
Change Request Form);

Complete Part B, Items 4 and 5 of the approved UFTR Form SOP-0.1A
(Coversheet/Change Request Form);

Return the completed UFTR Form SOP-0.1A (Coversheet/Change Reguest Form)
to the document controller.

7.3.3 When the completed UFTR Form SOP-0.1A (Coversheet/Change Request Form) is
returned to the controller, it should be placed in the Document Control Files.

REV 2, 7/91
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7.4 Penodic Review

7.4.1

.\J .
-
ts

7.43

Each controlled copy of the UFTR Operating Documents Manual (to include Standard
Operaung Procedures and Technical Specification:* shall be reviewed for completeness
biennially at intervals not to exceed 30 months as c. nmitted to the Nuclear Regulatory
Commuission. Each information copy should be reviewed for completeness on the same
schedule. This review is designated as the B-3 Surveillance with the surveillance data
sheet contained in UFTR SOP-0.5.

For every review, the controller shall prepare UFTR Form SOP-0.!C(Review
Standard). A copy of the Review Standard shall be issued to the custodian of each
Controlled Copy and each Information Copy of the Operating Documents Manual.

All controlled copies should be reviewed within 30 days of issuance of the Review
Standard.  All controlled copies shall be "sviewed within 60 days of issuance of the
Review Standard. Each custodian of an Information Copy shouid review the contents
of his controlied document within 60 days of receipt of the Review Standaru.

7.4.3.1 If no discrepancies are noted in review, the person performing the review should

sign and date each page of the "Review Standard" used in the review process and
retum it to the controller.

7.4.3.2 If discrepancies are noted during the review, the custodian or the person performing

the review should indicate the deficient sections on the Review Standard and return
the material to the Document Controller who shall provide replacement for the
deficient material to the copy custodian.

7.4.4 A review of a specilic copy may be requested by the copy holder at any time, and

74.5

should be requested if the copy custodian notes incorrsct or incomplete sections in
his’/her copy.

Completed Review Standards shall be maintained in the Document Contiol Files.
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APPENDIX I

Conteats of Document Control Files
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CONTENTS OF

DOCUMENT CONTROL FILES

Item Number Description of Contents

| Copies of all Approved Standard Operating Procedures in the latest form

(Masier File).
2 Copy of the UFTR Technical Specifications(Master File).
3 Copies of Temporary Procedures (Master File).
< (One) copy of superceded material(Master File).
5 The original coversheet returned after action on the copies is completed:

A. Controllea Copies
B. Information Copies

6 Copies of all applicable TCN's (Master File).

7 Latest (completed) Review Staadard for each copy (B-3 Surveillance rile).
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APPENDIX II

Forms For Documenting Control
of

Operating Documents Manuals
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FORM SOP-0.1A

COVERSH EET/CHANGE REQUEST FORM

PART A GENERATING THE CHANGE REQUEST

This form is to be completed to0 serve as the cover sheet in generaung changes

o UFTR Stancard Operating Procedures to assure adeguate review and
approval.

WP —

This reques: is for a (revision/TCN) of procedure |
This request is generated by !
Reason for change

Summary of change

Approval
A. Facility Director
B. RSRS Chairman

PARTB INSTALLING THE APPROVED CHANGE
L.

ﬂ
-~

Type of document (Controlled/Information/Uncontrolled)copy.

Location of copy holder

Directions for installing the change

Data on entering change

A. Person making entry

B. Date of eatry

Date cover sheet retumed to controlled




FORM SOP-0.1B
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DISTRIBUTION REQUEST FORM

This form is required to be on file to justify placing an individual on the distribution
list to receive current UFTR Standard Operating Procedures as weil as revisions and
lemporary change notices as they are produced.

1
ke

-
-

3.

Name of Reguestor
Position of Requestor

Campus mailing address

Telephone number

Period for which forwarding
of changes is requested

Reason for which forwarding
of changes is requested

REV 2, 7/91
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UFTR FORM SOP-0.1C

REVIEW STANDARD

This form is used 10 15t the latest revisions and applicable temporary change nufices for ail
approved UFTR Standard Operating Procedures so that tie copy holder may ensure he'she ha;
the latest avalable UFTR Standard Operting Procedures. This form is also used to list the
latest amendments and affected pages for :he UFTR Technici Specification.

L. " Location/Copyholder:

2. Procedure/Designation Revision Number/TCN Numbers
UFTR SOP-0.1

UFTR SOP-0.2

UFTR SOP-0.3

UTTR SOP-0.4

UFTR SOP-0.5

UFTR SOP-0.6

UFTR SCP-0.7

UFTR SOP-0.8

UFTR SOP-A.1

UFTR SOP-A.?

UFTR SOP-A.3

UFTR SOP-A.4

UFTR SOP-A.S

UFTR SOP-A.6

UFTR SOP-A.7

UFTR SOP-A.8
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UFTR FORM SOP-0.1C

REVIEW STANDARD(continued)

UFTR SOP-B.1

JFTR SOP-B.2

UFTR SOP-B.4

UFTR SOP-C.1

UFTR SOP-C.2

UFTR SOP-C.3

UFTR SOP-C.4

UFTR SOP-D.1

UFTR SOP-D.2

UFTR SOP-D.3

UFTR SOP-D.4

UFTR SOP-D.5

UFTR SOP-D.6

UFTR SOP-E.1

UFTR SOP-E.2

UFTR SOP-E.3

UFTR SOP-E.4

UFTR SOP-E.6

UFTR SOP-E.7

UFTR SOP-E.8
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UFTR FORM SOP-0.1C

REVIEW STANDARD(continued)

B T vision N rON N

UFTR SOP-F.!

UFTR SOP-F.2

UFTR SOP-F.3

JFTR SOP-F 4

UFTR SOP-F.5

UFTR SOP-F.6

UFTR SOP-F.7

UFTR SOP-F.8

3. Technical Specificai
Amendments Affected Page Numbers

Reissued Tech Specs (8/82)

Amendment 14

Amendment 15

Amendment 16

Amendment 17

REV 2, 7/91
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UFTR OPERATING PROCEDURE 0.5

1.0 Quality Assurance Program

2.0 Approval CA” /
, ~ \f / 1—/
Reactor Safety Review Subcommittee . _,¢{)_¢( ﬁ/ Yy

) u‘/
Director, Nuclear Facilities . . CL/ [ &z (é[
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3.0 Purpos: and Discussion

3.1 Purpose

3.1.1 Deliieate requirement~ of the Quality Assurance program at
the [FTR.

3.1.2 Delineate licensee responsibilities towards the fuality
Assurance program at the UFTR.

3.2 Discussion

7.2.1 General description of Quality Assurance program of the
UOTR.

3.2.1.1 Scope - the Quality Assurance program at the UFTR
contrels:

Note: Routine preventive maintenance or surveillances
conducted in accordance with approved piocedures
are considered routine reactor operations, and
are not intended to be governed by this
procedure.

3.2.3.1.1 All replacements, modifications, or changes to
systems having a nuclear safety related functiocn;

3.2.1.1.2 Material procurement, material maintenance, and

material use for systems having a nuclear safety
related function;

3.2.1.1.3 Documentation and control of tests and procedures
for systems having a nuclear safety related function

3.2.1.1.4 Documentation of Modifications
3.2.1.2 App. cahility -

3.2.1.2.1 The Quality Assurance program applies to physical

structures, saystems, components whose intended
functions are:

3.2.1.2.1.1 Prevention of accidents that could cause undue
risk to the health of the public, or

3.2.1.2.1.2 Mitigation of the consequences of accidents that

could cause undue risk to the health and safety of
the public.

3.2.1.2.2 Specific equipm nit includes reactor safety and

control system, reactor protection system and
radiation monitoring systems.

REV 2, 7/91
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L)
L ]
-
.

[ )
(W]

This procedure is not irtended to 7overn the
requirements for Quality Asgurance and contrsl of
activities that occurred prior to “he inception of
this program; however, it should be recognized that
decumentation and contvols that ocsurred before the
inception of this program meet the intent of the
Quality Assurance program.

1.2.2 Licensee responsibilities

3.2.2.1 The primary responsibil ty of the UFTR administration is
the establishment and innlementation of this Quality
Assurance program, including identification of:
3.2.2.1.1 Bounds of this Juality Assurance Program

3.2.2.1.2 Specific activities governed by this QA (Quality
Assurance) nrocedurs.

3.2.2.1.3 Organizations supporting this procedure and their
functions.

3.2.2.1.4 QA functiocnal organication

4.0 Precautions and Limitations

4.1 Routine preventive maintenance and surveillances conducted in
accordance with approved procedures are considered routine

reactor operations, and are not intended to be specifically
governed by th.is procedure.

4.2 This procedure is not intended to govern the requirements for
Quality Assurance and control of activities that occurred
prior to the inception of this program; however, it should be
recognized that documentation and controls that occurred
before the inception of this program meet the intent of the
Quality Assurance program.

5.0 References

5.1 UFTR Safety Analysis Report

5.2 UFTR ‘"echnical Specifications

5.3 UFTR ftandard Operating Procedures

5.4 UFTR Ejergency Plan

$.5 UFTR Physical Security Plan
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Operator Training and Requalification Certification P.an

Standard N-402-1976, “Quality Assurarnce Program

Requirements for Research Reactors".

Records Required

Operations Log

Maintenance Log

UFTR Form SOP-0.5A, "Material Control Documentation Index"
UFTR Form SOP~0.5B, "Procurement Document Package Coversheet"
UFTR Form SOP~-0.5C, "Process Control Instruction Coversheet"
UFTR Form SOP-0.5D, “"Special Test Control Coversheet"

UFTR Form SOP-0.S5E, “Annual QA Audit Checklist®

UFTR Surveillance Data Sheets

Instructions

QA functicnal organization and responsibilities

«1.1.1

«1.1.2

7.1.1 QA Level 5 - Terhnical staff Support (TS8S)

Definition - Technical, engineering support such as
Radiation Control Technicians, NES Staff Engineers,
non-licensed UFTR staff, Physical Plant Engineers, etc.

Functions and responsibilicies =

7.1.1.2.1 Ide.cify needs and deficiencies and bring them to

the attention of the Reactor Manager/Facility
Director;

7.1.1.2.2 Propose solutions(or independently evaluate proposed

solutions as directed by the Reactor
Manager/Facility Director) within areas of
expertise;

7.1.1.2.3 Perform maintenance, surveillances, or other QA

functions under the supervision of or at the
direction of a licensed UFTR operator;

Note: Areas of expertise are defined as the
appropriate job classification or specialty.

REV 2 7/91
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7.1.2 QA Level 4 ~ (UFTR Reactor Operators)

7:1.2.1 Definition - Licensed Reactor Operator

7.1.2.2 Functions and responsibilities:

7:3:3.3.1

7.1.2.2.2

% P 75

L2

’ 7.1.2.2.4

Identify needs and deficiencies and bring them to
the attention of the Reactor Manager/Facility
Director;

Propose solutions (or indepencdently evaluate
proposed sclutions as directed by the Reactor
Manager/Facility Director);

Pertorm maintenance, surveillances nr QA functions
as uuthorized;

Authorize, supervise, direct QA activities of level
5 perscnnel;

Note: Areas of expertise include working
knowledge of the SAR and standard
operating rrocedures; operational
character:stics of the UFTR, assoc-
iated equipment, and interfacing
systems; Title 10, Code of Federal
Regulations; areas defined by the
tndividual’s experience.

7.1.3 QA Level 3 -« (UPTR Supervisory Personnel)

7.1.3.1 Definition - Senior Reactor Operator

7.1.3.2 Functions and responsibilities:

7.1.3.2.1

7.1.3.2.2

7.1.3.2.3

7.1.3.2"

Identify needs and deficiencies and bring them to

the attention of the Reactor Manager/Facility
Director;

Propose solutions (or independently evaluate
pProposed solutions as directed by the Reactor
Manager/Facility Director);

Ferform maintenance, surveillances, or QA functions
in accordance with the requirements of SOP-0.2, SOP~-
0.3, or other applicable procedures;

Authorize, supervise, direct QA activities of Level
4 and 5 personnel.

7.1.4 QA Level 2 - (UFIR Administration)

REV 2, 7/91
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7.1.4.1 Definition - Reactor Manager/Facility Director
7.1.4.2 Functions and responsibilities:

7.1.4.2.1 Identify needs and deficiencies;

Y
[
-
"
(]

Propose solutions (or independently evaluate
proposed soclutions);

7.1.4.2.3 Perform maintenance, surveillances, or QA functious
in accordance with the requirements of SOP=0.2,
SOP=0.3, or other applicable procedures;

7.1.4.2.4 Authorize, supervise, direct QA activities of Level
2, 4, 5 parsonnel

7.1.4.2.5 1Indicate specific codes, standards, and regulations
to be used or referenced in the QA action;

7.1.4.2.6 Evaluate results of QA action and convey results to
the Reactor Safety Review Subcommittee.

7.1.5 QA Level 1 - (UFTR Upper Level Administration)
7.1.5.1 oefinition - Reactor Safety Review Subcomittee
7.1.5.2 Functions and responsibilities:

7.1.5.2.1 Technical and Staff Support Function:

7.1.5.2.1.1 Perform functional evaluation of proposed
actions;

7.1.5.2.1.2 Proprse solutions
7.1.5.2.2 Review and Audit Function:

7.1.5.2.2.1 Evaluate proposed actions to assure the action
involves no unreviewed safety guestions;

7.1.5.2.2.2 Ensure the prroposed action has all requisite
analysis and evaluation prior to performance;

7.1.5.2.2.3 Review the results of the action;
" 7.1.5.2.2.4 Review and audit the QA program.
7.2 QA Program functions and responsibilities

7.2.1 Quality Assurance Documentation

REV 2, 7/91
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7.2.1.1 Design changes

7.2.1.1.1 Design changes will be controlled by QA procedure
SOP~0.3 with attendant regquired documentation;

~3
L =]
-

+1.2 Evaluations and determinations of design changes
relative to whether unreviewed safety questions are
involved will be controlled by SOP-0.4.

'.3 Tests and Maintenance

7.3.1 Prior to commencing tests or maintenance governed by this
pProcedure, the following documentation must be in place:

7.3.1.1 Procedure with an independenc evaluation indicating
that:

7.3.1.1.1 The procedure will accomplish its intended
function;

7.3.1.1.2 The procedure complies with applicable codes,
standards and regulations.

7.3.1.1.3 The procedure specifies acceptance tests and

criteria that would indicate successful completicn
of the action;

7.3.1.2 An operations log entry and a maintenance log page
initiated for any malfunction or failure.

7.3.2 Procedures that are Standard Operating Procedures do nct
require a Special Test Control Coversheet (UFTR Form SOP-
0.5D); tests and maintenance procedures that have no
control under Standard Operating Procedures and that do
not represent unreviewed safety guesticns are regquired to
have an evaluation as per UFTR Form SOP-0.5D, “"Special
Test Control Coversheet" contained in Appendix II.

7.3.3 The Reactor Manager (Level 2) will review the procedure
and either

7.3.3.1 Reject the procedure,

7.3.3.2 Retur., the procedure to the originator for alterations
or exganded detail, or

7.3.3.3 Perfora a 10 CFR 50.59 Evaluation (and Determination as
necessary) per UFTR SOP-0.4

7.3.4 The Facjlity Director (Level 2) will review the procedure
and eit!.er
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7.3.4.1 Reject the procedurs, or

7.3.4.2 Return the procedure for further clarification or
alteration, or

7.3.4.2 Perform a 10 CFR 50.59 Evaluation (and Determination as
necessary) per UFTR SOP-0.4.

7.3.5 The RSRS (Level 1) will review the 10 CFR 50.59 Evaluation

, and Determination with the procedure, (per UFTR S0OP=0.4)
and

7.3.5.1 Accept the procedure as written,
7.3.5.2 Accept the procedure with revisions,

7.3.5.3 Return the procedure to the Facility Director for
alteration, or

7.3.5.4 Reject the procedure on a specified basis.

7.3.6 When the procedure is approved for performance per UFTR
SOP-0.4 QA Level 2 may assign the task to Level 2, Level 3
or Level 4 personnel via a Maintenance Log Page entry.

7.3.7 An entry in the daily operations log shall be made
referencing the Maintenance Log Page.

7.3.7.1 When work commences,

7.3.7.2 As significant steps or results are accomplishad, and

7.3.7.3 When the work is completed

7.3.8 When the work is completed and the results evaluated by
Level 2 personnel, all specified documentation will be
submitted to the RSRS for review, and the acticn will be

considered completed when the proper information is
entered in:

7.3.8.1 The maintenance log page, with all appropriate
information appended,

REV 2, 7/91
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If applicable, in the medifications file.

Note: Preventive Maintenance Surveillances performed
in accordance with approved Standard Operating
Procedures: 1) do not require a Maintenance Log
entry; SOP-0.2 specifies those actions requiring
a Maintenance Log entry; and 2) ar? not intended
Lo be addressed by this procedure except in
general QA controls, having already received the

appropriate consideration and control action in
E0P-y.2.

7.4 Material Controls

7.4.1 Materi
34

7.4.1.1

a2l Procurement - documentation prepared by Level 2,
or 4
As the need is identified for specific material to be
purchased or cbtained, a Procurement Document Package

will be generated detailing: 1) date; 2) storage

location, and J) a Material Control Code that indicates
ultimate material use.

Note: The Materiul Control Code should be formatted as
per the Material Procurement Document
Abbreviations listed in Table I of Appendix I.

A documentation index of Material Control Codes
and order/billing dates are maintained using
UFTR Form SOP-0.5A (Material Control
Documentation Index). UFTR Form SOP-0.58
(Procurement Document Package Coversheet) should
be used to control the various pieces of
documentation required for procurement records.

7.4.1.1.1 For some materials, such as those manufactured in

house or on campus, a general description ¢f the
material composition, quality, and processing or
manufacturing may be sufficient.

7.4.1.1.2 For materialc purchased from commercial sources, the

package should contain

7.4.1.1.2.1 An attached or written catalog description plus

pertinent operational and material
specifications;

7.4.1.1.2.2 Copy cof the University of Florida purchase order

completed for the item(if a PO is used) ;

7.4.1.1.2.3 Justification for potential »r possible usage;
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7.4.1.1.2.4 As the material ar-ives, the package will be
expanded to include the following:

7.4.1.1.2.4.1 Additional specifications, as available from
packing, packaging material or personal
communications with a vendor representative;

T:4.2.1.2.4.2 The material, on arrival, will be tagged or

marked to bear the designation Month=-Day=
Year (material control code) to be placed with
the package;

7.4.1.1.2.5 When the material is used, the purpose and
location of the use will be indicated on the
package in such a way that the capability exists

of finding the material from the description
alone.

7.4.2 Material Control - documentation prepared by Level 2, 3
or 4

7.4.2.1 Material obtained for a dedicated use that may suffer
degradation outside of a controlled environment, such
as electronic components, will be maintained in the
Reactor Use Only locker or equivalent storage location.

7.4.2.2 Material in the Reactor Use Only locker will be
maintained in a dust inhibiting container (such as

plastic wrapping), and the container shall be marked as
indicated in 7.4.1.1.2.5.

7.4.2.2.1 Material with a non-dedicated material contssl code
shall have an indicated storuge location marked on
UFTR Form SOP-0.5B, and shall be maintained in a
manner that will minimize potential for material
degradation within reasonable limits

7.4.2.3 As material is used (or committed to use) in a system
or component, a copy of the material procurement
package will be placed in the appropriate file in the

Equipment and Systems section in the reactor cell file
cabinec.

7.5 Process Control - prepared by Livcl 1, 2, 3, 4 or §
7.5.1 Applicable process control standards and instructions will
be referenced in the procedure designed to accoemplish th:

proposed action and shall be reviewed uy Level 2 personnel
as part of the Maintenance Log Page.
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7.5.2 Applicable process control standards and instructions may
be industrial standards, military standards, or
procedures, instructions, checklists, checkpeints,
inspection specifications 2ither celected from sources
external to the UFTR or generated in-house.

7.5.2.1 Applicable process ccntrol standards and instructions
Lo be used at specific points in the work process shall
be indicated in the work procedure.

-4
Ut
-

ra
r

Applicable proces: control standards and instructions
generated in-nouse shall have at least two separate,
*ndependent reviews by perscns cognizant and capable of
performing a critical evaluatiun of the process control
standards and instructions, as indicated by signature
on the appropriate document

7.5.3 Process control standards/instructions should be
maintained in a Process Control Instruction Notebook with
3 Process Control Instruction Coversheet (UFTR Form SOP~-
0.35C), maintained to assure each process cantrol
instruction is complete including review and approval by
Level S. UFTR Form SOP-0.5C is ccntained in Appendix II.

7.6 Test Control

7.6.1 The monthly report to the Reactcr Safety Review
Subcommittee shall contain entries delineating

7.6.1.1 GSurveillances performed during the reporting menth,

7.6.1.2 Surveillances postponed from “he previous reporting
period,

7.6.1.3 Surveillances due to be performed during the next
reporting menth

7.6.2 For the purposes of this Quality Assurance program, test
will be classified as:

7.6.2.1 Technical Specification Surveillances,

7.6.2.1.1 For infermation purpcses, an inventory of scheduled
(required) UFTR surveillances, tests and checks with
file folder desiynations(letter-number) is contained
in Appendix TV for all regular surveillances
performed on a quarterly or less often schedule.

REV 2, 7/91
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The letter designations for required surveillances
is Q(Quarterly), S(Semiannual), A(Annual),
B(Biennial) and V(Five Years).

7.6.2.2 0Other Commitments

7.86.3.241

7.6.2.2.2

Externally Generated Requirements(NRC, RSRS, etc).

Internally Generated Reguirements(Reactor Manager
memo, Gooud Practice, atg,;.

-6.3 Test control procedures are c.assified according to the
controlling document as follows:

7.6.3.1 Standard Operating Prccedures (SOP)

7.6.3.1.1

7.6.3.1.2

Standard Operating Procedures represent integrated
test procedures receiving RSRS approval;

NOTE: Routine preventive ma‘ntenance or
surveillances ceonducted in accordance with
approved procedures are considered routine
reactor operations, and are not intended to be
governed by this procedure, although it should
be recognized that the Standard Operating
Procedures fulfill all the reguirements of the
Quality Assurance pcrogram.

Standard Operating Procedures are maintained in the
Standard Operating Procedures Manuals.

7.6.3.2 Auxiliary Operating Instructions

7‘6.3.2'1

Auxiliary Operating Instructions are instructions
for specific tasks, operations and tests considered
to be routine and commonly performed but requiring
specific documentation for:

7.6.3.2.1.1 Reference purpcses .

7.6.3.2.1.2 sSpecific acceptable methods nf task performance.

7.6.3.2.2

7.6.302#3

Auxiliary Operating Instructions are reviewed and
approved by the Facility Director following an

independent review by appropriate QA programn
personnel.

Auxiliary Operating Instructions are maintained in
4 notehook available to the operating staff.
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7.6.3.3 Special Test Procedures

7.6.3.3.1 Special Test Procedures i.s a general term for
procedures recorded and performed as part of
Maintenance Log Pages, Radiation Work Permits,
Special Facility Memcranda, etc.

7.6.3.3.2 Special Test Procedures not previously implemented
shall have a 10 ZFR .59 Evaluation and
Cetermination made per S0P-0.4 made prior to
implementation.

7.6.3.3.3 Special Test Procedures include guidance relative
Lo

7.6.3.3.3.1 1Identification of items that are nuclear satety
related,

7.6.3.3.3.2 Documentation of performance and perfermance
evaluations (as applicable),

7.6.3.3.3.3 Specifications delineating;

7.6.3.3.2.3.1 Required test frequency,

7.6.3.3.3.3.2 Parameters reguired for successful comple.
7.6.3.3.3.3.3 Prerequisites, cautions and warnings.

7.6.3.3.4 All Special Test Procedures are maintained in
appropriate files (special tests with limited
applicability will be maintained with the
controlling maintenance log page or RWP, special
tests with general or repecated applicability will be
maintained with the Auxiliary Operating Frocedures)
with attached Special Test Control Coversheet (UFTR
Form SOP-0.5D) which is used to assure the Special
Test Control Procedure is complete including proper
vaview and approval to include appropriate QA
Progr '‘m personnel and the RSRS. UFTR Ferm SOP-0.5D
is maintained in Appendix II.

7.6.3.4 Surveillance Data Sheets
7.6.3.4.1 Surveillance Data Sheets (SDS) are independent

documents that are used to direst and record the
performance of a specific surveillance or task.
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Surveillance Data Sheets use previously approved or
acceptad methods to direct task performance, and
provide an .ntegrated consistent format for
recording the data and/or performance of the
tasks(s) .

All current approved/accepted UFTR Surveillance Data
Sheets are maintained in Appendix V.

7.7 Control of Measuring and Test Equipment

7.7.1 All

7.7'2 All
thi

7.7l2.1

7.7.23.2

T7:7:343

7.8 Audits
7.8.1 QA a

required test equipment will be available.

test equipment to be used in procedures governed by
8 program shall:

Be checked for operability and accuracy, in accordance
with a method generated in-house - the method shall be
documented as a procedure or irstruction with at leact
two separate, independent reviews by perscns cognizant
and capable of performing a critical evaluation of the
equipment, equipment use, and method of checking the
accuracy and operability of the equipment as indicated
by signature on the appropriate document, or

Be operaticnally checked against an independent source
or device, or

Have a calibration performed at intervals specified or
recommencded by the manufacturer by methods specified
or recommended by the manufacturer.

udits will be performed yearly by the RSRL at

antervals ncect to exceed 15 months.

7.8.2 Documentation of the performance of the audit shall

consist of the inclusion of the QA audit in the previously
established audit format.

7.8.3 Audi
7.8.3.10

7.8.3.1.1

7.8.3.1.

7.803.1.

t procedure

The following arcas shall be specifically examined by
reviewing all required documentation for randomly
selected QA action iteus:

Facility Operations to include
1.1 Tech Spec Surveillance Requirements

1.2 Documentation of Experiments
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7.8.3.1.1.2 Health Physics Records
7.3.3.1.1.4 Fire Protection Records
7.8,3.1.1.2 Special Nuclear Material Records
7.8.3.1.1.6 Maintenance Records

7.8.3.1.1.7 Control of Modifications
7.8.3.1.1.8 Procurement Control Records
7.8.3.1.1.92 Material Control Reccrds
7.8.3.1.1.10 Process Control Kecords
7.8.3.1.1.1) Special Test Cuntrol Records

7.8.3.1.1.12 Records for Contrcl of Measuring and Test
Equipment

7.8.3.1.1.13 Correspondence with and commitments to NRC
7.8.3.1.1.14 Normal “perations Records
7.8.3.1.1.15 Waste Shipment Records
7.8.3.1.1.16 Fuel Shipment/Receiving Records
7.8.3.1.2 Quality Assurance Program
7.8.3.1.2.1 Program Implementation
7.8.3.1.2.2 Document Control Records
7.8.3.1.2.3 Reactor Cell Housekeeping
7.8.3.1.3 Requalification Training Program Records
7.8.3.1.4 PFacility Emergency Plan to include
7.8.3.1.4.1 Emergency Response Plan

7.8.3.1.4.2 Implementing Procedures
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APPENDIX I

MATERIAL CONTROL DOCUMENTATION
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UFTR FORM §05P=0.SA

Material Control Decumentaiion Index

Late of Order/Billing Date

MateriiLl Contiol Code

10.

11.

12.

13.

14'

i5.

16.

17.

18.

19.

20.

REV 2,
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APPENDIX I
PROCESS AND TEST CONTROL COVERSHEETS
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UFTR Ferm S0OP-0.:2D

Special Test Control Coversheet

L. Title/Designation of Test Procedure:

II. Reason for Generating Test Procedure:

Note: If test procedure is generated due to a failure, the
occurrence of failure must be reccrded in the daily
operations log.

III. Results of Unreviewed Safety Question Evaluation
(UFTR Forms SOP-0.4 and Form S50P~0.4B):

IV. Test Procedure Eva.uation Categeories:

A. Functional Evaluation
B. Compliance Witn Codes, Standards and Regulations
S Specification of Acceptance Criteria

v. Test Procedure Review and Approval:

Functional Specification of
Evaluation Compliance  Acceptance Crit.
A. .
Originator Date
B'
Rx. Manager Date
c.
" Fac. Director Date
.

RSRS Chairman Date
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APPENDIX III

ANNUAL QA AUDIT CHECKLIST
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Le

11.

111,
1v.

vi.

vii.

IFTR FORM 50P«0), SE

SOPA

Annual QA Audi. Checklist

Audls Aren
Pacility Operations

A. Surveillsnce Requlrements
ecit Spec({Q=| ,0=2,0=6,0-5,5-1,8+2,
Gob B=8,0=11, A=2, A=), 8-, B8=2.9=1)
e Mner(5=8, 5=9, A=|, 3=, B=d)
3. Documentation of Experiments
Ce Health Physics Records
fadlation Protection Weekly Surveys
Dosimetry Records
Swipe logw
“, WP MNatebook
‘v Sample lrrediation/Disposition Records
irradlated Material Transfer Records
Fire Protection Recordsn(=7)
. Special Yuclear Matertial Recortds
fuel inventory Recoarda(S5-1)
1. Fuel Access Records
F. Maintenance R2ecords
G. Contral aof Modifications
L+ Unrevieved Safety Question Evaluations
ind Determinacions Form 30P=0, 4A/0,48))
L. JA Document Checklist for
Modification Packages (Form SOP=0. JA)
He Procurement Control Documerits
L. Material Lontrol Jvocuments
l. Process Control Documents
« Special Test Control Docusents
L. Centrol of “essuring and Test
Zaulpwent Documents
M. Correaspondence/Commitments to NRC
N. Normal Operations Records
i. Daily Operacions Logs
l. Weerly/Daily Thecrout Records
waste Shipment Records
Fuel Shipment / Receiving Records

e

w O
. .

Quality Assurance Program(50P-0.5)

A. Program lmplementation
8. Document Control Records
C. Reactor Cell Housekeeping

Requalification Training Program Records
Pacllity fmergency Plan

A, Emergency Response Plan

8. laplementing Procedures

C. General lmplementation(Q=6)(S5~10)(0=21)
D. Drill Results

E. Drill Pecommendations

Physica! Security Plan(PsP)

A. PSP lIncluding Procedures
8. Physical Security Recorda(5-6)(5-7)
C. Safeguards~-Type Records(Q-8)
D. Security Event Records
E. Physical Security Logs
L. Entrance/Exit/Matecrial Searches
1., UPD Sucrveillances

Safety Analysis Report(™- -igions)

Rasponee o P evious Aud Fiodiangs

Date Performed

F Page 26 uf W)

Audit' - ignature

Resctor Manager/Facllity Director Review Date

RSRS Review/Approval Date

REV 2,791
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APPENDIX IV

INVENTORY LIST OF SCHEDULE} "R
SURVEILLANCE/LEST/CHECK DESIGNATIONS
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UFTR SURVEILLANCE/TEST/CHHECK DESIGNATIONS

Q-1 Quarterty Check of Scram Function<(SCP-5.5)
Q-2 Calibration Check of Area and Stack Radiation Monitors{SOP-).5)
Q-3 Quarteriy Radioiogical Einergency Evacuation Dnrll(SOP-0.5)

Q- Quarerly Radiological Survey of Unrestricted Areas(SOP-0.$)
Q-3  Quarterlv Radiological Survey of Restricted Areas(SOP-0.5)

Q-6 Quarterly Check of Posting RequirementsiSOP-0.%)

Q-7  Quareriy Check » UFTR Bullding Fire Alarm SvstemiSOP-).5)
-3 Quarerly Report of Safeguards Events(SOP-7 3

Q-3 Quarterty Calibration Check of Air Paruculate DetectoriSCP-0.5)

S-1 Measurement of Conurol Blade Drop Times(SQP-0.5)

S-2  Aanual Rescuvity Measurements(Worth of Contro! Blades, Total Excess
Reacavity I[nsertion Rate and Shutdown Margin)(SOP-A.7)

5-3  Semi-Annual Inventory of Special Nuclear Matenai(SOP-C.3)

5-4  Measurement of Argon-41 Stack Corcentraton(Inciudes Measurement of
Dilution Air Flow-Rate - Previously A-2 Surve:ilance\(SOP-E.6)

S-5 Measurement of Control Blade Controiled [nsertion Times(SOP-0.5)

56  UFTR Semi-Annval Security Plan Key [nventory(PSP}

§-7  Semi-Annual Check(Replacement) of Secunity Svstem Batteries(PSP)

S-3  Semi-Annual Leak Check of Neutron Sources(SOP-0.5)

59 Semi-Annual Replacement of Well Pump Fuses(SOP-0.5)

S-10 Emergency Call List Check Form(SOP-).5)

S-11 Semi-annual Replacement of Control Blade Cluteh Current Light Buibs(SOP-).5)

A-1  Instrument and Test Equipment Calibration(SOP-0.5)
A-2  UFTR Nuclear Instrumentation Calibration Check and Calorimetric
Heat Balance(SOP-E.4)

A-3  Annual Measurement of UFTR Temperature Coefficient of Reactivity(SOP-E.7)

B-1  Biennial Check to Assure Negative UFTR Void Coefficient of Reactiv.cy(SOP-E.8)

B-2  Biennial Inspection of Incore Reactor Fuei Elements(SOP-0.5)

B-3  Biennial Evaluation of UFTR Standard Cperating Procedures Manuals for
Compieteness(SOP-0.5)

B4+ Biennial Evaluation of UFTR Standard Operating Procedures(SOP-0.5)

V-1  Five Year Surveillance Inspection of Mechanical Integrity of Control Blade and
Dnive Systems(SOP-0.2)
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APPENDIX V
INVENTORY OF APPROVED SURVEILLANCE DA™\ SHEE™S

NOT CONTROLL 3D BY SEPARATL STANDARD OPERAT'NG PROCEDURES

Q-1.... 4/84(TCN: 6/89, 10/89, 7/90, 7/91)
Q-2.... 9/85(TCN: 6/89, 5/90)
Q-3....12/83(TCN: 4/86, 5/87, 4/88, 7/91)
Q-4....10/82(TCN: 7/89, 10/89, 7/91)
Q-3....11/82(TCN: 7/89)
Q-5....02/87(CTCN: 4/88, 10/89)
7....10/8%(TCN: 7/91)
Q-9.... 3/90

S-1.... 6/84(TCN: 7/91)

$-5.... 3/84

S-8....10/85

S-9.... l/86(TCN: 3/86)
S-19...11/85(TCN:9/88, 10/89;
S-11... 2/86(TCN:10/88, 12/88)

A-1....10/89(TCN:3/91)
B-2... 1/86(TCN:3/88)

B-3... 2/87(TCN: 12/87, 12/88, 1089, 7/91)
B-4.... 2/87(TCN: 12/88, 10/89, 6/91)

NOTE 1: Listings of Temporary Change Notices (TCNs) are for changes to
the Surveillance Data Sheets since the last major revision of the
Surveillance Data Sheet, not th: last change to UFTR SOP-0.5.

NOTE 2: Surveillance Data Sheetr as 2 group count as page 30 of UFTR
SOP-0.5.
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UFTR QUARTERLY #1 (Q-1)
SCRAM CHECES

Date of Last Checks:

i When any of the following checks opens the Oump Valve or results In shutting of?

the Primary Conlant Pump, the Dump Valve wili be onened (UFTR SOP A.4, Section

7.10.2), Primary Conlant Pump will be shut off, and the sysatem permitted to com-

pletelv drain (3 minutes) before ptoceeding further with these checks. This de-
v 48 o praclude breakage of the rupture disc.

frocedures .ind Results:

L. CORE VFAT FAN power loas: Raise any blade about 40 uynits. Shut off
vent raa for scrum. Restart core vent fan, (scram)

DILUTICN FAN power loss: Insert scram check test adapter under Relay
K=11l. Use switch on .dapter to bypass core vent fan scram by shunt-
ing contacts 5 and 7. Raise any blade about 40 units. Shut off Di=-
lution Fan for scram. Restore Rela  ¥X=1! to normal. Restart Di{lu~

tion Fan. (scram)

NOTICE: For the primary coolant scram checks, jumpe:- «n . 3ctions are

made at the small terminal hox acregsible ¢ - left of the
consale rear center panel after rear docr been removed.
| CAUTION

Make and unmake connections in the arder listed to minimize
probability of electrica! shorts, or shocks to ps i .onnel,
Use the special short jumper leads. Replace terminal box
cover upun completion of checks.

3. PRIMARY COOLANT PUMP power loss: Jumper TB 2~4 to TB l=4 to bypass
PC flow seram. Jumper TL 2-3 te TB 1-3 to bypass PC low level acram.
Raise any blsde about 40 units. Shut off BC Pump for scram. Cycle

onsole power-o~ swite* to open dump valve to permit system to drain.

Remove jumper connecting TB 1=3 to TB 2-3. Leave jumper connecting
IB 2-4 to TB 1=4 ip ; lace. (scram)

4. PRIMARY COOLANT LEVEL loss: Insert test adapter under relay K-,
Shunt contacts 6 and 7 to bypass PC pump scram. Raise any blade
about 40 units. Shut off PC pump to initiate scram. Cycle con~
sole power-on switch to open dump valve and permit syscem to

drain. Remove jumper TB l-4 to TB 2-4, Leave test adapter in

plece, (scram)

5. PRIMARY CCOLANT FPLOW loss (inlet line sensor): Jumper TB 12-2 _o
TB 1-4 to bypass return line flow acram,. Jumper TB 2-3 to TB 1-3
to bypass yrimary coolant low level scram. Raise any blade about
40 units, Raise red primary coolant flow scram set point on con-
sole PC Flow Meter to flow point for scram. Restcore flow scram
set polat to corcrect set-ing (30 gpm). Remove Jumper TB (-4 to

TB 12-2. Leave jumper ~32-3 to TB [-3 in place. Leave test

adapter {(n nlace, (seram)

‘ " .I___“_“________________“BEI_lA_ZLQL_.__m_;



—

PRIMARY COOLANT PLOM loss (rerirn line gergar): Jumper TB 12-2

to TB (4=l to bypass fill Lline flow vyorasa, Raise any blade about

“0 units. Shut off PC pump for scram which oceits Ln about 40

jeconds, when return line has drained. Open the dump valve by

cyclling ronsole power-on switch., Remove all jumpers and restore

relay K-8 1o normal. (srram)

(time in seconds)

NEUTROM CHAMBER HICH VOLTAGE REDUCTION:
3. IU% Drop in Neutron Chamber ligh Voltage (W/R Drawer):

Ralse any 2 blades about 40 units. Pull W/R Urawer forward

about 12 inches and depress W/R Drawer High Volrage Test Switsh

for g4eram and water drop. Depress PC Pump switech. Re-insert

W/R Drawer. (water dump and scram)

o+ 102 Drop in Neutron Chamber High Voltage (Safety Channel #2):

Open right rear console door. Raise any 2 blades about 40 units.
Reach over rear swinging panel and depress Safety Channel #2

Aigh Voltage Switeh for scram and water drop. Restore rear

panel. Depress PC Pump switech. (water dump and scram)

SHIELD TANK LOW WATER LEVEL:

3. Remove hooks from crane sling. Attach sling o lifting lugs
on shield *anx shield block by using "he shackles. Remove
shield block and place on southeast corner of concrete re-

actor structure (should not rest on rthe steel bridge). Re-
move shield tank aluminum cover.

b. Raise any control blade about 40 units. Mark water level
on switeh body as a reference. Loosen clamp (7/16" wrench
{s required) and slowly raise assembly out of the water.
Check that water level on switch body at scram corresponds
to level on detector. (scram)

€. Restore switeh to normal.

NOTE: Check water level at this time and make up demineral-
ized water [{ needed. Enter start rtime of water
makeup ard total amount added into operating log
under Comments {n Section D.

CAUTTION

Do nor overfill tank. One inch of water equals 14,7 gallons of
water, and at l gpm, takes 14,7 minutes. Enrer stop time of
water makeup into operating log when water maksup {s completed.




Y. CONTROL CONSOLE ELECTRICAL POWER |oas:

1. Halse all control blades about 40 uynirs. Turn off conscle
pov r by depressing the console power (power-on) green Light~
“d switech, Resrore power and verify rhat reactor [s (n scram
condition (all secram lights Llluminated), and "hat all control
blades ars 4t bottom limits.

5. Resrore Power (all rods on the Lotrtom). (water dump and scram)

Completion of Cheekout and Restoring Reactor o Operatable Condition:

L. Replace aluminum cover on small £erMminal DOK cevveroscnsnscsesns

Y

Replare all control ronsole rear d0OLS «.cvsvses A Ty |

}‘ Repldf'e 'ihield rank fover 3nd theld :lOCk S R T T R S

4. Record quantity of water added %o shield tank in Section D.

comments....,.

CUN VB IIP LB P TR P RLSINNIOIB NGO ERRANEGIBOASSLRES LR

5. Parform “emperature monitoring panel checks per commitment to NRC
from Final 14 Day Report “ated Marech 31, 1989 and concerning Trip
on High PC Temperature Due to Monitoring System Failure:

2. Inspect Temperature monito-ing panel contactors (upper and
lower' and slidewire ..........

AR R L R R R A R T T

5. Clean and/or replace as NOCUSBALY e 4 ‘sennsssaratenssnssssns

Non-Reactor Trip Checks

. Check to assure the source interlock initiates at 2 2 cps (2 cps
precfed)ooa-onotoo-ncltnnc0-oo.--o.n--.ooo-.ovtt..c.t....'. (CP.)

2. Check level at which extended range light goes out and assure it
goes cut at less than 500 cps (400 cps expected, 600 required)

..‘..Q'.'l...'.'ICl..’CI'......ll.l"..’..‘.....l....l..".. (cp.)

Comments: (reference applicable section for all comments):

Perfozmed by Date Acknowledged/Reactor Manager Date
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UFTR QUARTERLY 42 (Q=2)
Area and Stack Monitor Calibratlion Check

Date: Data of last rherk:

Source lsotope

Serial Number

Activity

Procedure: Calculate the distance from the center of the Jource to the
center of the detector for radlation flelds of ! az/hr, 2.5
ar/hr, 10 ar/hr and 25 ar/hr. Note that callbration adjustments
require a maintenance log page and Reactor Manager authorizacion.

Set rrip #I alarm set poinct at 2.5 mr/hr and trip #1 alarm set
point at LU mr/hr. (These settings are conservative relative to
trip settings allowed in UFTR Tech Specs, Table 3.3)

Determine source positions for 100 cps and 4C 7 cps on stack
monitor and verify source placements yield proper count rate.
(These settings are conservative relative to trip settings
alloved in UFTR Technical Specifications, Table 3.3)

Set stack count rare high level alarm at 4000 cps.
References: Gulf General Atomic Radiation Monitoring System Manual
Radiation Control Techaiques Ineluding RCT #37.
UFTR Tech Speecs: Section 3.4,1, Table 3.3 and
Section 4.2.4 Paragrapn (l).
RESULTS FOR AREA RADIATION MONITORS

Distance Expected East North Soutn
(Horizontal) Reading Detector Detector Detector

1.0 mr/hr
2.5 mr/hr
10.0 mr/hr
25.0 mr/hr

e ————e
R

S e—————e

RESULTS FOR STACK RATIATION MONITOR

Expected Stack
Resuitc Reading
Performed By Date Acknowladgement Rx Mgr/Fac Dir Date

REY 2,

7/91



UFTR QUARTERLY 3 (Q-13)
QUARTERLY EVACUATION DRILL RECORD

DATE : DATE OF LAST DRILL _TIME
DRILL INITIATOR:

DETAILS OF SIMULATED EMERGENCY (SEE DRILL SCENARIO FILE CARD)

MAJOR ACTIONS OF KEY PERSONNEL IN EVALUATING AND REDUCING SIMULATED EMERGENCY :
(NOTE: 1OG OF DRILL EVENTS IS ATTACHMENT @)

RECOMMENDATIONS FOR IMPROVEMENT (SEE ATTACHMENT II FOR DETAILS) -

POST-DRILL EMERGENCY KIT INSPECTION RESULTS (SEE SOP-B. A APPENDIX .1 .

N L L L A I v COMPLETED BY:
CHECK OF OPERABILITY OF EMPRGENCY EXITS:

UFTR REAR DOOR: RADTO-CHEMISTRY LAB FMERGENCY DOUR:
CHECKED BY:

REVIEWED : ACKNOWL EDGED -
RADIATION CONTROL OFFICER REACTOR MANAGER/FACILITY DIRECTOR

REFERENCES: S0P-B.1A TECHNICAL SPECIFICATIONS FOR UFTR, SECTION 4.2.6(3)



UFTR QUARTERLY 3 (Q=3)

QUARTERLY EVACUATION DRILL SCENARIO CARD

Date Time:

Stack Count Rate: Initiztor:

SCENARTIO

Emergency Classificauicn William G. Vernetson

REV 2, 7/91



Q-3 QUARTERLY RADICLOGICAL EMERGENCY DRILL
RECOMMENDATIONS TRACKING RECORD

2%

te of Draill
ecommeanda tion

Recommendarion
Description

Data of Rx Mgr/Fac Di-
Rescolution Approval




r’.,i.ge “« OF &

Q-1 QUARTERLY RADIOLOGICAL EMERGENCY DRILL
RECOMHENDATIONS TRACKLNG RECORD (CONTINUED)

Date of Drill Recomrmendation Date of RX Mgr/Fac Dur
Recommendca tion Description Resolution Approval

REV 2, 7/91
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UNRESTRICTED AREA

Current Survey Date:

Data of Last Survey:
Survey Instruments:

(A)

SURVEILLANCE

INDOCR RADIATION
UFTR Power Level:

SURVEY

KW

Maxke and
Surveyor(s):

Model

Serial #

Radiation Levels

(WR/hr @83’

neight.

| Building #

Location 534 131

24 184

30

|

[ %)

3~A

§~C

Are there any differences of greater than 50% in radiation levels

between this survey and the last
evaluation:

survey? No Yes,

Are all radiaticn levels lLess tha
explain:

n 2000 uR/hr?

yes

(A negative response requires pro
response)

4 of 38

mpt remedial action

and special



<d—4 SURVEILLANCE
UNRESTRICTED AREA CUTLOOR RADIATION SURVEY

Current Survey Date: UFTR Power Level: kW

Date of Last Survey:

Survey Instruments: (A)

Maxe and Mcdel Serial #
surveyor(s)

Lecation | Radiation Level
; (WR/hr @ 3' height)

|
i
3
t
i
|
|

(=]

10

11

12

13

14

i5

Are there differences of yreater than 0% in radiaticn levels between

this survey and the last survey? No Yes,

evaluation:

Are all radiation levels less than 2000 UR/RE? Yes No,
explain

(A negative response requires prompt remedial action and special
response)

S of 35
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<=4 SUPVEILLANCE
UNRESTRICTED AREA [NDCOR RADIATICN SURVEY

Building 357 - UFTR Building ana Annex
(continuation)
; ! Radiation Level
: Lecation ! Instrument A ! Instrument 8 | Position
uR/hr | aR/hr ’

| | | l
: e |
| 1-e | : | E
—— } | E 9
l - | J '
| 1=-G l ’ 3 {
BT T | 3! |
PR T | | 1
i )

=7 | | 3

1-K I ! 30

1-L | | 30

1M | | 3

1-=N | t 3.

1-0 ’ | 3!
Are there differences of greater than 50% in radiation level between
this survey and the last survey’? No Yes,
evaluation:
Are radiation levels less than 2000 uR/hr? Yes No,
explain
(A negative response reguires prompt remedial action and special
response)

REVIEW AND ACKNOWLEDGMENT
RADIATION CONTROL OFFICER DATE

FACILITIES DIRECTOR DATE

7 of 3%



=3 SURVEILLANCE

RESTRICTED AREA PADIATION SUPVEY
current Survey Nate: UFTR Pawer Level: kW
Lbate of Last Survey:
Survey Instrument(s)

(A)
(B)
(C)
\ =}

Make and ‘dode. Serial %
Surveyor (s) _

|
L
Survey | Radiation Levelsz (mR/hr or mrem/hr)
 Location | A B c Position
|
|
|

O W~ W& )

|
1
{
|
|
i
|
i
i

-
i

Are there differences of greater than 50% in radiation levels between
this survey and the last survey? No Yeg,
evaluation:

Are all areas properly posted? fes Ne,
explain

REVIFW AND ACKNOWLEDGEMENT

RADIATION CONTROL OFFICER " DATE

FACILITIES DIRECTOR/Reactor Manager DATE

of 15



P —

R IR TR

Date:

TR G ARTLREY #n ) »
QUARTERLY  HECK OF PONTING REQUIREMENTS

ate of Last Cherk:

A.  The following items are reyuired 1o e ponted a the Conitol Ruom:

!
|

NRC Form-) "Noucz © Smployess™ Revision 7771 or (ater)

Nutice Desciibing 10 CFR Purt 19, 10 OFR Purt 20, the UFTR Licensing Documents, and the
Operating Procedures Applicabie o Licensed Activiies, and stating where they may be
Zxamined 0 inciude:

& 10 CFR 19, "Nouces, Instruciions and Reports o Weskers: [nspections.”
10 CFR 20, "Stanards tar Protection Against Rudiation”

.. UUFTR License With . imendiments.

4. Environmentul Impact Apprasal.

2. Sately Anaivsis Repodt
Techmical Speciticatians.

4. Sutety Evaluation Repart (NUREG« ™13

.. Emergency Plun

L Standard Operating Procedures

Any Not ce of Violation Involving Radisogieal Working Condinons, Propused [mposition ot
Civil Per=ts,, ar Urder Issued Pursuant 10 Subpart 8 of 10 CFR Pant 2, und unv Response
from the Licenses.

Cail List #2, "Important UFTR-Reluted Telephune Numbers for Pronlem Resolution” | Theck
For Current Copy).

Currant Operator Licenses tor ull Operutors.

Limits on Energy Prouuction for Argon 41 Effluent.

Safety rules for a Radionatape Luboritary 1 Farm RC-<).

State of Flonda Notice on Standards 1or Waorker Pratection (1IRS Form 1081).

B. The foilowing items are reguired (6 be posted dutside the Comral Rovm:

NRC Form.3 "“Motice to Employees” (Revision 7/9¢ ur Later).

Notive Deseriming 10 CFR Part 19, 10 CFR Park 2, the UFTR Licensing Locuments. and the
Operating Procedures Applicuble 1o Licensed) Activites, wi J stating wiere they may be
sxamined 10 inciude:

10 CFR 19, "Notices, Insiructions und Repurts 10 Waorkers: !aupections.”
10 CFR 20, "Standards for Protection Aygainst Radiation”.

UFTR License Wit Amendments.

Environmental Impact Appraisal.

Safety Analysis Report.

Technical Specifications.

Safety Evaluation Repart (NUREG-0913)

Emergency Plan

Standard Operating Procedures.

L T -

Any Notice of Violation lovolving radiologiesl ‘Working Cunditions, pmpnud impasition of
Civil Penaity, or Order Issued Pursuant 1o Subpart 8 of 10 CFR Part 2, amd any Response
from the Licensee.

. Call List #1, "Initiation of Rudiological Emergency - Reactor Emergency or Fucility
Emcrgtncy (Check for Currsnt Copy).

Calt List #2, "Important UFTR-Reluted Teizphune Numbers for Problem Resolution® (Chack

(o) Comments/Deficiencies:

for Current Copy).

aEata o L P p——— ey T — Py SRR ——— L L S N TS W R W — —— ey T Em v ———

REY I, 7/7
TN A2



Page | of 2

Q-7
QUARTERLYCHECK OF UFTR
FIRE ALARMSYSTEM

The fire alarm system for reactor Building #3557 has four(4) individually monitored
zones as follows:

l. Zone | UFTR Reactor Cell, and Control Room

2. Zone 2 - Stairs Offices and Laboratories

3. Zone 3 - Upsuirs Offices and Laboratories and

4. Zone 4 - Res~or Annex and Materials Science Annex Upstairs and

Downstairs

A quarterly check should be conducted for a different oue of these four(4) zones, once

per year to assure the entire system it checked annually. One zone should be checked
each quarter at intervals not to exceed rour(4) months.

The quarterly check will consist of the following steps, normaily performed by physical
plant personnel with observation and assistance by rzactor operations staff as necessary:

1. Select the zone to be tested.

2. Clean and examine the maia pane! and battery outside 108 NSC.

3. Verify local alarm activation and assure transmission of alarm signal
to the monitoring system.

4. Operate all manual fire alarm pull boxes in the selected zone.

5.

Check all smoke detectors operating in the selected zone using an

approved smoke detector tester,

6. Check and determire that all fire alarm homs are in working order
in the sclected zone.

7. Examine and clean ionization, smoke and thermal detectors in e

selected zone.

When a quarterly check is successfully completed, the Q-7 Quarterly Check of Fire
Alarm System form should be completed ty the applicable personnel performing the
check and associated test, the operations saff member observing and assisting with the
checks to include a general evaiuation of results and any crmments and then transmitted

to the Reactor Manager or Facility Director for acknowledgement and further action s
may oe warranted,

REV 2,791



; detectors

Q=7
QUARTERLY CEECK OF UPTR

PIRE ALARM STUSTE)

9

&)
b

"

ro

L=

is Q=" Surveillance Data Sheet or eguivalent should bHe used to
cuasent performance of the Quacsterly Check of the UFTR Firce Alarm
SCem t©3 lacli'ge tnose checks aad taeasts 7n the overall gystem thact
0cld=de performed juarcterly.
ce: JQaca of Last Check:
nes Tescted ?rveviously During This vear
ne Selected For the Current Quarterly Check:
eps Performed For the Quarterly Check and Taest in the selected Zone
e 2as follows:
a. Clean and examine the maia svstem panel and battery
QUENLAe Ro0® L08 HBE i rvnnviinnan tambasavnsnsns i
"« Verify local alarca activation and assure trTaasmissicx
0f alarca 3ignal 20 ri0AiCOTilg SYSCEM ueweoenoneeass s
¢. Operate all manual £ive 2larm Pull DOXES +eevnvonenn i
d. Check operation of all smoke detecczors wsiag aa
ADPTO. %d SWOKE d@LECEOT LRSCET «ovuvsevnononmononnsn
e. Check and determine that all fice alarm horns are
in "orkin! ord.: l.'.l.lll..b!lo'-ll.'...'.l!l!.l!.l
£. Examine and clean ionization, smuke and thermal

l.".O‘."I...D"l..l..ll...'...!.....‘..

sults and comments:

commendations:

-

Tformed Av/Date Observed By/Date

REV 2

Rx Mgr./Fac.Dir.Acknowledgemeat, / Dac:



UFTR Quarterly #9 (Q-9)

QUARTERLY CALIBRATION CHECK OF AIR PARTICULATE DETECTOR

‘ | Results | Calibraction
Date | Calibrated Dace Next (SAT/SAT with | Record Attached
Calibrated By Due Adjustments) - (Initial and Date)
R B Rl T, .—..-‘-.-.-.---- ----..-.-....'...-'- . e
)
| { |
| . ( |
| | | | |
{ i | i |
| i ) |
- |
: |
| | , : .
! | !
f i
| ! {
; .' j
f {
1 | | ;
{ i {
i §
I |
§ |
|
|
|
1
-
|
1

REV 2, 7/91



UFTR SURVEILLANCE #10 ((=10)

QUARTERLY AIR HANDLER CONDENSATE CHECKX FOR CONTAMINATION

Late of Sample Collection: Date of Last Sample Collection:

e

Sample Collector

1.

Name/Signature): _.

sample Description:

Date Sample Collected:
Jate Sample Counted:
Erople 7olume (ml):
Balkground Count Time: (min)
dackground Count Rate: (cpm)

NET COUNT RATE:

counting Device Used:
Instrument Efficiency:
Isctope(s) Analyzed:
Sample Count Time: (min)
Sample Count Rate: (cpm)

e —— e

SAMPLE ACTIVITY:

LOWER LIMIT QF DETECTION:

REPORTED SAMPLE ACTIVITY:

SAMPLZ ANALYZER (Name/Signature):

Sample Description:

Date Sample Collected:
Date Sample Counted:

Sampie Volume (ml): )
3ackground Count Time: (min)
Background Count Rate: (cpm)

NET COUNT RATE:

SAMPLE ACTIVITY:

LOWER LIMIT OF DETECTION:

REPORTED SAMPLE ACTIVITY:

cpm
+ uci/mal
uci/ml
uci/ml
/
Count.ng Device Used:
Instrument Efficiency:
Iscotope(s) Analyzed: .
Sample Count Time: (min)
Sample Count Rate: (cpm)
cpm
IRE uci/ml
ucCi/ml
uci/ml

SAMPLE ANALYZER (Name/Signature):

Sample Description:

Date Sample Collected:
Late Sample Counted:
Sample Volume (ml):
Background Count Time: (min)
Background Count Rate: (cpm)

NET COUNT RATE:

Counting Device Used:
Instrument Ef{ficiency:

Isotope(s) Analyzed:

Sample Count Time: (min) m e
Sample Count Rate: (cpm)

SAMPLE ACTIVITY: + uci/ml
LOWER LIMIT OF DETECT:ON: uci/ml
REPORTED SAMPLE ACTIVITY: uCi/ml
SAMPLE ANALYZER (Name/Signature): it /
VIEW AND ACKNOWLEDGEMENT
diation Control Officer Date Reactor Mannger/Facility Director Da-
REV 0, 12/9.

TCN: 12/91



Date:

Page | of 2
UFTR SEMIANNUAL #1 (S-1)

Blade Drop Time Checks

Date of last check:

Procedure:

*d

e

Set up dual channel Strip Chart Recorder atop reactor console with
controls facing to the rear. Place recorder power switch in the “off™
position, and connect the power cord into a source of 120 vac.

Note: Do not attempt to set up or operate recorder (or amplifier)
without being fam:ilianzed with the equipment’s operating
instructions.

Set chart :peed on the fastest possinle setting.
Set each strip chart on "2 volts per chan line.”

Using fabricated junction box with its attacted test cable and leads.
make the following connections:

a. Connetions made by mating small flat 3 prong plug to socket.

b. Connect left red and black banana plug pair to channel one
input with red to input #2 and black to input #1.

A Connect right red and black banana plug pair to channel two
input with red to input #2 and black to input #1

d. Remove appropriate rod drive cable plug either J-7
(Regulating Blade), J-8 (Safety 3), J-9 (Safety 2),0r ]
10(Safety 1). Insert test plug into the now opened jack, and
insert the rod drive cable plug into the jack on the test box.

Perform a satisfactory daily pre-operational check as per UFTR
SOP-A.1 (Pre-operational Checls) Part IIb - DAILY CHECK LIST
if not previously compieted this day ....Sausfactory Checks

R.O. Initial

Raise selected control blade to its upper limit.

Start recorder. When the chart paper is running, drop the control
blade and stop the recorder.

REV 2, 7/91



Page 2 of 2

UFTR SEMIANNUAL #1 (5-1)

Blade Drop Time Checks{continued)

8. Repeat steps 4d, 6, and 7 until remaining blades are taken through
the procedure.
9. Determine blade drop time:

Count the number of cycles between the upper and lower limits of
blade travel from the recorder chart paper. Divide the number of
cycles by 60 cycles per second to compute blade drop time.

References: UFTR TECHMICAL SPECIFICATIONS,
Stnp Chart Recorder Technical Manual

Results: Upper Blade Lower Blade Drop Time
Positi Bosit S I
Safetv #1
Safety #2
Safety #3
Reg. Blade L
Comments:
Performed by: Acknowledged:
Rx Mgr/Fac Dir Date

REYV 2, 791



UFTR SEMIANNUAL #5 (5-5)

BLADE CONTROLLED INSERTION TIME CHECKS

Date: Date of Last Check:

As part of the UFTR Technical Specifications under 3ectio. 4.2.2 Reacror “on-
trol and Safety System Surveillance, Paragrapn (2) raquires that centrol blade
full controlled insertion rime shall be measured semiannually, at intervals
not to exceed 3 months., The procedurs i1s as “ollows:

i Perform a satisfactory daily pre-cperaticnal check as per UFTR SOP-A.!
(Pre-operational Checks) Part 7.2 - DAILY CHECKLIST if not previously
‘ompleted this day. . . . . . . . . Satisfactoryv Checks

R. O« Initials

3 Raise the selected control blade to its upper (full out) limit.

3, Drive ‘e raised blade from its top (full out) positicn to its bottom
(full ‘n) position where the botrtom light illuminates, interrupting the
down drive while timing the entry using the digital timer available.

4. Repeat Scep 3 for each of the three remaining olades.

S. Record data and results in the foilowing table:

Controlled Insertion

Upper Blade cwar Blade Time
Position Position (Minutes) | (Seconds)
Safety #1
Safety #2 ey
Safety #3
Reg. Blade _
Per‘ormed Bv Date Acknowledged - Reactor Manager Date

REV 2, 7/91



TEMI-ANNUAL LEAK CHECX OF NEUTRON SOURCES

Leak Check of Pu-Be Source

Date Last Performed:

Date of This Check:

Performed By:

Name

II. Leak Check of Sb-Be Source

Di:te Last Performed:

Results of Check:

Signature

Date of This Check:

I1I. Performed By:

Name Signature
Reactor Manager/Facility Director Acknowledgement Date
REV 2, 7/91

&y



5-9

SEMIANNUAL REPLACEMENT OF DEEP WELL
SECONDARY PUMP FUSES

Note: All three well pump fuses located in a box on the outaide fast wall of
the building (behind the podocarpus bush) should be replaced with squi-
valent 250 volt/60 amp rated fuses. A record of such replacements
should be recorded on this continuing form and on the control room
status board. W

Manufacturer and Model/
Type,/Class Number
Designation of RM/FD
Date Fuses Replaced By Replacement Fuses Acknowledgement

REV 2, 7/91



»~10

EMERGENCY CALL LIST CHECX PORM

Date: Date of Last Check:

A semi-annual check (conducted as required by the Emergenc: Plan and as prepa-
ration for the Annual Drill) is required to ensure that the UPTR Empergency
Call Lists are updated and posted to reflect the current personnel situation.
One of these checks should he completed within 050 days prior to the annual
drill involving interactions with outside agencies. This form properly com~
pleted, signed, date. and dctnowledged along with applicable Call Lists is the
official record tha’ this semi-annual check has been conducted.

@il Lisc | (See Artachwent 1) Call List | Date:

——UFIR 50P Manual (Console Copy)
imergency response Center (Room 08 NSC)

—mergency Response Auxiliary Supply Room (Room 106 NSC)
Radio=Chem Lab (near the phone outsids the NAA Lab)

Gall List I (See Attachmentc 2) Gall List 2 Date:

- UFTR SOP Manual (Console Copy)

—Bulletin Board Qutside Control Rooam

- _VUFTR Control Room

. Cmergency Response Center (Room 108 NSC)

— Emergency Response Auxiliary Suppiy Room "®oom 106) NSC)
Gall List 3 (See Artachment 3) Call list 3 Date:

——lpstairs door connecting the Reactor Building to the NSC
——Downstairs door consecting the Reactor Building to the NSC
—ecurity controlled door downstairs accessing the buffer area
. Security controlled door upstairs accessing the buffer area

Comments/Deficiencies:

Performed By: Date RX Mgr./Facility Director Date
Acknowledgement

L——_—_—__ REV 2, ]



S=11

REPLACEMENT OF CONTROL BLADE CLUTCH CURRSNT LIGET BULBES

Discussion

To prevent failure of control blade clutch current light bulbs during reactor
operacions and resultant dropping of a control blade as a partial trip, all
control blade clutch current light bulbs shall be replaced semi-annually at
lntervals not to exceed 8 months as per the June 23, (988 commitment to the
NRC relative to the uune 10, 1988 buld failure. lais replacement {38 considered
major maintenance since the bulbs are part of the reactor control system. This
major maintenance is controlled as a surveillance (5-11).

Instructions

1. Record date of lart replacement....cvveee crsessncannsosaas

2. secord the S~l! replacement operation
Lo Bhin EallY OPUERCLOBE J0Bis 600w sastvannseoniuteniesnss

3. Replace the 5-1, S-2 and 5-3 clutch current bulbs
with UFTR Type A (385) or approved equivalent;
hcord bulb nu.b.t'.. l..'...l.'..l.‘l.ll.'.l.'..‘.....Q..

4. Replace the Regulating Blade clutch current bulb
wi. b TR Type C (382) or approved equivalent;
&-‘.f“ 'llb nu.b‘r.".‘l‘.'.'...t.I.l.'ii...l..‘l..‘...‘..

Se Check and record clutch (DC) voltage values for all blades (points 11 and
L2 in terminal box under control blade drive units/in pedestals):

as S=1 Ce 5“3

bo 3‘2 d. u

Items 6 - 9 require ouly the initials of the individual performing and attest-~
ing to the checks and that the results of the checks are acceptable.

6. Check blade drop times for all blades (see S-1 Instruction)

y Check controlled removal times for
‘11 bl.d“ (s.' msoP-Aﬂ.l' ?‘t: I)O'OIO..‘.Q.....O'&..I

8. Jheck countrnlled insertion times
for all biades (see §-5 INSEEUSLIONE ) o svintsvidinavaisosa

9. Indicate satisfactory completion of $-11 surveillance
in the Daily Operations Log and on the Status Board.......

Performed By Date RM/FD Acknovlcdic-en: Date

REV 2, 7/91



A-1
[NSTRUMENT AND TEST EQUIPMESNT CALIBRATION

One analog multimeter (Simpson 260 or equivalent) and one digital multimeter
used to support maintenance and surveillance testing at the UFTR should be
calibrated on an annual basis.
Multimeters can be calibrated ac:

EIL Instruments

1914 Canova St., S.E.

Palm Bay, FL 32909

407-725-8300
Letters of transmittal and calibrarion certifications should be attached to this

form for each instrument calibrat i to proevide documentation of the calibration.

Calibration Record

Date | Calibration
Returned Due

i

ntry No. Instrument Model . Serial No. | Shipped
| | Z

1

; I

k Type of | | | Date

|
|
'
!
f

¢ SR SRS S,

|
|
(
|
|
|

—— e e e

. £

REV 2, 7/91




B8-2

BIENNIAL INSPECTION OF INCORE
REACTOR FUEL ELEMLNTS

DATE: DATE OF LAST CHECK:

In performing the ircore inspection of reactor fuel slesments, the
provisions of UFTR 30P-C.1, “Irradiated Fuel Handling" must be
followed., If more than ftwo bundles are inspected, additional num-
bered copies of this form should be used.

Fuel Bundle Inspected:

DR T LI - a0 e e Caria T bala b o e et e

DOEL OB TIEN § & 55 05 %y w0 0 3102

R NN 00 e o Il e ot b ek o e T R e ol e e N

Inspectors:

(SRO in Charge):

(Others) :

2. Fuel 3undle Inspected:

Number/Time........... B R T e .
DS gnALION. o vt vttt rrs s PR
DO BATIR < sk /s sk ras t hn s s re s BT SR
Comments:
Inspectors:
(SRO in Charge):
(Others) :
EM/FD Review and Approval Date

REV

-
“3

7/91
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Page 2 of }

UFTR BIENNIAL SURVEILLANCE #3 (B-)
PARTII: RECORD Or VANUAL REVIEW

is record of manual review is to be completed by the UFTR Staff Person responsible for
ucting the B-3 Surveillance.

Date Review Date's s50p Review Returmn Date/

Sid. Issued Roumed Status _Date  SOP Stawus

UFTR Console

" auning File

|
Facility Director's Office . i

Reactor Manager's Office

Emergency Support Center
(108 NSC)

UFTR Operatiors Staff Office

Date Review Date's SOP  Review Return Date/
Sid, [ssued Retumed  Status  Date SOP Staws

Prof. J.S. Tulenko(NES Chairman)

Dr. M.J. Ohanian(Chairman,RSRS)

Dr, W.E. Bolch(Member,RSRS)

Mr. D.L. Munroe(Member, RSRS)

UFTR Cperations Staff Office
UFTR Operations Staff Office
UFTR Operations Staff Office
UFTR Operations Staff Office
UFTR Operations Staff Office

REV 2, 7/91
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Page 3 of 3

UFTR BIENNIAL SURVEILLANCE #13 (B.3)
PART I1: TABULAT!ON OF MISSING MATERIAL
This section should be used by each manual holder or staff member to list all missing
iems for the manual in question for transmission to the ndividual responsihle for the

B-3 Surveillance. Return to Room 105 UFTR Bu iding,

Manual [dentification: Name of Holder:

Comments:

MISSING ITEMS(PAGES, TCN'S, REVISIONS, ETC.)

SOP-0.1 SOP-C.4
SOP-0.2 SOP-D.1
SOP-0.3 SOP-D2
SOP-0.4 SOP-D.3 -
SOP-0.5 o SOP-D.4
SOP-0.6 SOP-D.5
SOP-0.7 SOP-D.6
SOP-0.8 SOP-E.1
. SOP-A.1 SOP-E2
| SOP-A2 SOP-E.3
| SOP-A3 SOP-E.4
SOP-A4 SOP-E.6
SOP-A.S SCpET |
SOP-A.6 SOP-E.8 -
SOP.A7 SOP-F.1
SOP-A8 SOP-F2
SOP-B.1 SOP-F.3
SOP-B.2 SOP-F.4
SCP-B.4 SOP-F.$
SOP-C.1 SOP-F.6
SOP-C2 SOF-F.7
SOP-C3 SOP-F.8

- NOTE: All F-3eries Procedures 2re withheld from public disclosure and SOP Manuals except

SOP-F.7 and SOP-F.8. In addition, SOP-B.3 and SOP-E.S have been superceded and
do not exist.

REV 2, 7/91
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UFTR BLENNIAL SURVEILLANCE #4 (B-4)
BLENNIAL EVALUATION OF UFTR 5SIZNDARD OPERATING PROCEDURES

FART [: CHECXLIST

Date : Date of last EZvaluation:

This 3=4 Surveillance Data shant (8 vead o document the diennial review of

ali UFTR Standard Operating F: cedvrer “o assure they are meeting the needs of

the faecility, especially for assuring safe operation. Part [ is a checklist

to

be completed as the reviewer performs the evaluation. Completion of this eval-

uation could be expected to lnvolve approximately tvo full years as SOPs are
revieved individually.

Part 1I (s used to list recommended revisions and temporary change notices %o
correct, clarify, or otherwise change Standard Operating Procedures. Additions

or deletions of entire S0Ps may also be recommendad in Part 1l1. Recommenda-

tions for changes shoild be accompanied by a completed cover shee: (UFTR Form

50P~0.1A). Whenever additional space is needed, raference attachments.
A. Verify Usage of a Controlled Copy of UFTR SOP Manualiseseavess
B. Verify Completeness of Each Procedure (Prior to Review)

by Checking Latest File Copy; Enter Revision and TCN

m.b‘r’ on P‘rt II.I..Q..I..l..'.l...C.I...‘ll.l'.l.'.lll..’..

Co Verify Availability of UFTR Form SOP-0.lA
(Cov.r Sh.tt/Chln‘. hqu‘.t F°m)cc-0-ooucoooooon-oon|o~o-¢ooo

D. Complete Review and Evaluation of Each UFTR SOP to Include
Completion of UFTR FPorm SOP~0.lA as Necessary (record
evaluations of each SOP by line entry on Part Il)eevsvvesssesne

E. Llist Proposed Titles on Part 1Y of Any Additional
S0Ps Recommended for ConsideratioBicsccscesvssscvssssssssononsns

’. u‘: p«’co“.nd‘d ml.tic“' ot so’..........‘.I...'....I‘.....’

G+ Trausmit B-4 Surveillance Data Sheets to Reactor Manager or
Facility Director for Completion of Last Column in Part Il....

H. Assure Reactor Manager or Facility Diitector has
Supplied Comments/Recommendations in Columm &sevvevesvovenvses

NOTE: Items recomsended for implementation {n the last column should be pre~
pared for review within 90 days of procedure review.

LT

Evaluation Performed By Date Completed Rx Mgr, Fac Dir Acknowledgement  oDate

REV 2, ?7/91
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UPTR BIENNTAL SURVEILLANCE 0& (B8-4)
SIENNLAL EVALUATION OF UFTR STANDARD OPERATINC PROCEDURES

PART [I1: BRESULTS OF EVALUATION

Reviewer lecommended Changes Rx Mgr/Fac Dir
edure Latest and Date (REY or TCN) Recommendat ions
ber REV/TCN Completed (reterence attants) (reference atsant

)-Ooi

P"O-:

b=0. 3

b= b

p=0.5

"‘00 6

p~0.7

p-0.8

P"‘o 1

P-A.2

REV 2, 7/91




UFTR BLENNIAL SURVEILLANCE #4 (B-4)
BIENNIAL EVALUATION OF UPTR STANDARD OPERATING PROCEZDURES

PART [I: RESULTS OF EVALUATION(continued)

Reviewver Recommenced Changes Rx Mgr/Fac Dir
cedure Latest and Date (REV or TCN) Recommendations
Rbe T REV/TCN Completed (reference attmots) (reference attant.

“A.J

P-A.4

.P’A.f)

-A.H

-A07

=-A.8

-'vl

-B.2

~B.4

=C.l

REV 2, 7/91
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UFTR BTENNIAL SURVEILLANCE #4 (B-4)
BIENNIAL EVALUATION OF UPTR STANDARD OPERATING PROCEDURES

PART I1: RESULTS OF EVALUATION(cont!inued)

focedure
ber

Reviever Recommended Changes Rx Mgr/Fac Dir
Latest and Date (REV or T'N) Recommendaticns

REV/TCN Completed (reference attmnts) (reference attant:

DP-D- 1

P=D.2

P=D.3

P-D.4

P’D-S

’-016

P~E.1

P-E-Z

P-E. 4

P-E.6

an

REV 2, 7/91
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APPENDIX T

10 CFR PART 20(NRC) AND FLORIDA 10D-91
MAXIMUM PERMISSIBLE EXPOSUKE LIMITS
QUOTED FROM NRC REGULATIONS (10 CFR 20)
AND FLORIDA HRS REGULATIONS (CHAPTER 10D-91)

REV 4,

7/91
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UFTR RADIOLOGICAL PROCEDURE D.1

1.0 UFTR Radiatior Protection and Control

2.0 Approval A~
I/
r 74 #
‘ .‘—"r’(" | '_‘_./4 B
Reactor Safety Review Subcommittee . o N\ I —— JL_j [
' 0" . - J o.t
Facility Director . . . . . . . . . W f‘z’/
4 - ate

REV 4, 7/91
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5.0
5.1
5.2

5.3

SOP-D.1 Page 4 of 14

Quirements for instructing“fertile femalesf regarding the
£¥% to the unborn child and efforts to l;mxt any exposure to

fe developing child are contained in Section VB of Reference
5 i

F
e

Requirements of 10 C” 19 and references to other documents
delineating the requirements for instructions to radiation
workers and others are also contained in Sectiocn VB of
Referenze 5.3.

Limits on concentrations above background in air a2nd water may be
.ound in References 5.1, 5.2 and 5.2.

Note: These concentrations may be averaged over periods not greater
than 30 days.

The maximum permissible transferable surface contaminatien will
be 100 dpm/100 cm’ for beta-gamma or 50 dpm/100 cm’ for alpha. 1If
an object exceeds these contamination limits, it must be
decontaminated to a level less than or equal to the above limits
or the contamination must be suitably contained by bagging or an

equivalent method prior to transferring the cbject from the UFTR
Cell to any other area.

Beforc w.v'= or operations may be undertaken in the UFTR of a
nature thut radiation hazards, whether actual or potential, are
such that normal working dose rates(less than or equal to 7%
mRem/week whole pody, or 500 mRem/week extremities, or 400
mRem/week skin) could be expected to be exceeded, a Radiation Work

Permit will be properly prepared and the provision of UFTR-SOP-D.2
complied with,

Note: The normal working deose rates in Section 4.4 are given ~5 a
weekly basis to assure proper monitoring and mairxaining
eéxposures as low as reasonably achievable (ALARA).

References

Title 10, Code of Fedecal Regulations, Chapter 1, Paxi 2.

Florida Division of Health, C=nts=) of Rac.iation Hazard
Regulations.

University of Florida Radiatio~ Contro: Guide Revised: 10/8Y)-

PEV 4, 7/91



S0P-D.1 Page S of 14

6.0 Records Required

6.1 UFTR Radiation Protection Weekly 3Survey(Forms SOP=D.1A and SOP-
DO IB) .

6.2 UFTR Radiation Work Permit as delineated in UFTR=-SOP=D.2

6.3 UFTR Dosimeter Log
6.4 UFTR Personnel Exposure Records

Note: The responsibility for maintaining perscnnel
radiation exposure records remains with the
University of Florida Radiation Control and
Radiological Services Department.

7.0 Instructions
7.1 Personnel monitoring devices shall be worn by:

7.1.1 Eac* individual who enters a restricred area under such
circumstances that he receives, or is likely to receive, a dose
in any calencar quarter in excess of 295% of the applicable
value specified in Section 4.1 or Appenidix I of this procedure.

7.1.2 Each individua' under i8 years of age or pregnant women who
enter a restricted area under such circumstances that the
individual receives, or is likely to receive, a dose in any
calendar quarter in excess of 5% of *he applicable value
specified in Section 4.1 or Appendix I of this procedure.

7.1.3 Each individual who enters a high radiation area.
7.2 Radiatior protection survey requirements

7.2.1 Weekly survey requirements

7.2.1.1 Monitor surface contaminatien in the UFTR Cell by taking
random swipes, and record the results on the weekly survey
forms contaiined in Appendix II (Form SOP-D.1A, Form SOP-
D.1B). Swipes will be representative of approximately 100
square centimeters of surface area.

7.2.1.2 Check airborne particulate contamination by drawing
approximately S0 cubic meters (1800 cubic feet) of air
through a filter with a high volume air sanpler. Count the
air sample ~24 hours after the collection .ime and record

the activity on Form SOP-D.1A of Appendix II of this
procedure,

REV 4, 7/91
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FOfom P -0 (A

SAPTAT A s
JFTR JAQIAT LON 29072

. A - - -
. ar o .-

TR S - . e

SWIPE TAKEN AS NDICATED ON FORM SOF. 0. 18 AREPRESENTS APPSRCOX ] MATEL” 100 o~

ASSATED 37

v

TF SURFACE

189 COUNTED IN A4 GAI FLUW PROPOST IONAL COUNTER FOR THE SREISENCI OF AETA AND/CH ALSWA
VITY FOR DNE MINUTE, AP, (CABLE COUNTIR CFFICIENCIES AND JACKGROUND TUUNT RATES ARK AN

Lous

greic

AACHLIOUNDG TOUNT

- | BATE  CPw

AL A

SETA

RADIAT 'ON LEVEL WLASUREMENTS

INSTRUMENT ! AL, MM

AL LOW LEIVEL STORA E MK
B FUEL 217 STORL. & AREA

e ————r—

 ROUT NE CHEQS

A, FORTABLL SETA  LAMMA,  AMMA
‘f AND "EUTRONM SLTECTORS AVAIL-
ABLE AND CAL | RWATED

3. RAD ICACT I VE UATERIAL PSCPERLY
OSTED

- AREA CAUTICH TIGNS "ROPERLY

MOSTEDR

- 0. NASTE CONTA | NERS AVAILABLE
AND ABELED

€. DPERATICNAL DMelXKS OF RADI -
ATION WMOMIT: 28

e ———————

P WALL MONITOR
IAST WALL MON]TOR

SOUTH WALL MONITOR

4 ) ETAQK MONITOR
s) POETTAL MOM I TOR
LB APD MONITOR

BIRIEIRININ

SHETC THAT DECON F;OCM I INVENTORY | S
TSMPLETE AS PER LISTING (N AP"END I X

3. ~HECK AIR SAMPLE JOMIMUIE SouNT
2 1" D1SC CUT FAOM ZENTER oF
Y COLLECTING FI1LTER

HUURS AFTER AMPR (NG,

ApmEmox. L4 aouns )
| RECSRD ACT !V ITY I MINUTE SSUNT !
FIR NATER SAMPLELS TU/AMRATED ™
SRAYNESS

8. SURVEY AND RECORD ACTIVITY OF ANY
RAQICACT IVE WASTE MATERIAL READY
FOR kW1 ™MENT

7. TRANSMIT COMPLEITED WEEKL / SURVEY
FORMS SOP-Q. (A AND SCP-0.18 TO
REACTOR MANAGER TR FACIL!TY DIRECTOR
¥ITH COPY TQ RADIATION SSNTROL |
cFFier }

M/ FO ACKNOWL EDGEMENT

SAMPLE ACTIVITY RECORDS

SAMFLE (DENT | FICATION VOLLME (ML) MET COUNT RATE (CPM) | ACTIVITY | yCl/M.)
& AllHA B a7 — LT ———
\T_EXOHANGER
£_TAp N
0 Tarec_eATER

LILTER

FART [CULATE SAMPLER

&NTS

REV &, 7/9
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APPENDIX F

UFTR RLACTOR OPERATOR

MMON AND CERTIFICATION

IRAINING PROGRAM FOR

1991 THROUGH JUNE, 1993




NUCLEAR ENGINEERING SCIENCES DEPARTMENT
Nuclear Reactor Facility
University of Floridao
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session. For designated cases, a final axamination covering all topics
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a0d appiicable emergency procedures
Odividuals within seven dav after
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‘n excess of four months shall |
Reactor Manager or duly suthori{zed represent
and understanding of the operation and adminis
satisfactory bDefore returning to certified d This he
accomplished through an iaterview and eval: or a writtea, oral or
operational examination or a suitable combination thereof. Any

4
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deficlencies uncovered amust be corrected before the 4individual resumes
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8N ad Reactor Operator and Sanior Reactor Operator shall

1o trate satisfactor inuerstanding of the operaticn of the facility
48 rating » and facllit rocedure llcense changes
U TLAE in alip'" 1 ~43..A:-"‘"l'.!",‘\.:;;." exam' iation acaministeared 0V i ‘.c“il.%."u'l“.e(l
seniaor Reac perater tach Ra2actor Operator and Senior keacto
perat 8 a required to "ake an annual operations test to demoaw
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Al L pera \i quired Lo complete each exaaminat’on satisfactoril
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l. A grade higher than 8N5 requires no additional training.

indicated. hin training shall be completed within 60 days f
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“ ide of less thaan 65X, the individual shall be placsd in an
accelerated retraining program in those areas wher: weaknesses or
auficiencies are indicated.
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1
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n the resu’ .5 of exaw . patisns conducted.

onal appropriate tralaning requirements in the £:
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UFTR REQUALIFICATION TRAINING SCHEDULE

JULY AUCUCT SEPTEMBER
{L) Design & PP L
Operating
fharactertsiices bl s e
EMERGENCY
_BRILL
JARUARY FER. RY MARCH
(L) Norazl, Abnormal EMERGENCY
and Emergency DRILL
Procedures

(P) Fuei Handling

Trainlag

* = INVOLVES POLICE, FIRE DEPARTMENT, ETC.

(P) = PRACTICAL TRAINING

(5) = STAFF TRAINING

194911992
OCTOBER NOVEMBLR DECEMBER
(P) Emergency (L) Huclear Theory A  *EMERGENCY
Equipment Principlies of DRILL
__Tratotng Apernbing o 0 UL
{L)Security Pilan
(P) Speclal (5) Annual Report
Equipment Review ANNUAL
~ Tralnin i OPERATIONS TESI
{Rabbit
I Systea =t " i '
Overhead o
Crane ) =
APRIL HAY JUKE
(1) Reactor (1) Uperator Walk- __EMERCENCY
Protecticn throughs DRILL
System

(P) Emergency

Equipment
_ Training

(1) = ITHDIVIDUAL TRAINING

(L) = LECTURE



UFTR REQUALIFICATION TRAINING SCHEDULE 1992-1993
JuLy AUGUST SEPTEMBER OCTOSER HOVEMBER VECEMBER
(L) Instrumen- (L) Radiation EMHERGENCY (L) Techmical B PO TP TIPS R R {9, . .
tatfon § Control and DRILL Specifications Plan
Control Safety i it e i ~_(8) Annua' Report =
Systems Revieas
. __AP) Emergency 3 *EMERGENCY
Equipment DRILL
- B L, TR Training g S T G N R e |
e S R I (¥) Special oLk  AINUAL
Equipment OPERAT 10N>
T IRILG | Trainin B, TESTS
(Rabbit System, g oY =y
L Xy Overhead Crane) = b
JANUARY FEBRUARY MARCH APRIL MAY JUNE
(1) Operator Walk-  EMERGENCY (L) Normal, Abaormal T EMERGENCY
throughe DRILL Emergency DRILL
Procedures .
(P) Emergency il __ BIENNIAL
Equipment COMPREHENS iVE
Trataing EXAMINATION
* « INVOLVES POLICE, FIRE DEPARTHENT, ETC.
(P) = PRACTICAL TRAINING (S) = STAFF TRAINING (1) = IHDIVIDUAL TRAINING (LT = LECTURE



APPENDIX G

OOMCUMENTATION FOR QUALITY ASSURANCE
PROGRAM APPROVAL FOR RADIOACTIVE

MATERI ‘. 2ACKAGES NO. 0578, REVISION 1|



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON C . 20856

RECEMED NOY 0 § my

NOV 0 5 xu/

36TB:0578
71-0878

University of Florida
ATTN: Mr. W. G. Yernetson
Nucliear Reactor Facility
Nuclear Reactor 31dg.
Gainesville, FL 32611

Gentlemen:

Enclosed is Quality Assurance Program Approval “or Radicactive Mrterial
~ Packages Mo. 0578, Revision No. 1.

Quality Assuran~e Program Approval No. 0S78, Revision No. 0 has been
revised to reflect the apprcpriate conditions of vour appraoval.

Sincerely,

Charles £. MacDonald, Chief
Transportation Branch
Division of Safeguards and

Transportation, NMSS

Enclosure:
As stated



QUALITY ASSURANCE PROGRAM AFPROVAL
f FOR RADIOACTIVE MATERIAL PACKAGES

" 5. NUCLEAR REGULATORY COMMISSION |\ AP®ROVAL wumBs -

=

’r;!vesnuu NUMBE R

r3uani 1o the Atomic Enerqy Act of 1954 13 amenced. ihe Energy Heorqganizanon Actof 1974 as amended. and Title 10. Codeof Fe-
uigtions Chapter | Pt 71 andg in ret@ance on Statements ana rec  #senialons Neretolore made

. 'he Quanty Assurance Frogram dentfied in item 5 iy nerby approved. This approval 3 1ssued
1101 of 1O CFR Part 71 Thes approval is subrect 10 ail 20piicadie rules. requiations. and orders of the Nuciear Reguialory Commission

w Or herealler in affac! and 10 any conditions specified helow

1N 18m S Ly the Dersen named » item
‘0 satisty (e requiremiarniy of Section

University of Florida, Nuclear Reactor Facility

| 2 EXPRATION DATE

{

|

ET AQDRESS
Nuclear Reactor 3ldq.

| October 31, 1992

» | STATE [ 21P CODE
Gainesville | FL > 32611

| 4 DOCKET NUMBER

LITY ASSURANCE PPOGRAM APBLICATION DATES)
September 2, 1987

ITIONS

ctivities authorized by this approval are :se and maintenance applicable to
shipment of SPERT F-1 fuel pins in DOT Specification 6M Shipping Containers,
[t shall remain the responsibility of the licensee-user that al) transpertation

activities meet the requirements of 1IN CFR 71 Subpart H.

—
o -
- -

i 3 -
g

4 o7 FOR THE U.S. NUCLEAR HEGULATORY COMMISSION

JANSPORTATION BRANCH
OF SAFEGUARDS AND TRANSPORTATION
F NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

BN W A S T A e e e e e e SN, RS 4 L x aee

NOV 0 5 o7

OATE



APPENDIX H

OFFICIAL NRC SUBMITTAL ESTIMATING UFTR
DECOMMISSIONING COSTS AND DELINEATING
MEANS GF FUNDING WITH 1991 UPDATE OF

ESTIMATED DECOMMISSIONING COSTS



NUCLEAR ENGINEERING SCIENCES DEPARTMENT
Nuciea teactor Fuciliry
University of Flerida

ACTOR b v
Fanca el
IV A9 - Temy SALD

suly 19, L1990

Nagument Coatrol Desk
U.3. Nuclear Regulatory Commission
Wasaingten, JC 2U553

Re: License No. R=36
Docket No. 50-33

Gentlemen:

Decommissioning report information is supplied for the University of Florida
modified Argonaut-type ceactor(the University of Florida Training Reactor =
UFTR) in acrordance with the requiraments of 10 CFR 50.33 aud 50.75 as follows:

i« The esrtiaatad rost for the cowmplecte Cecommizsioning of the UFTR modified
Argonaut-cype reactor facility is $2.02 zillion. This cost estimats ‘s 2
consexrvative value based upon consideration o f the detailed cog. =2stimate
provided by the University of Washiagton ip their decommissioning plan tar
a similar lUU kW Argonaut=-type reantor faciiity. Our cost estimate assumes
oSt work for the 'ecomamissioning wi.l be performed by contractors as <as
the assumption , e University of Wasnington for their fac.lirv: howaver,
our ¢nst estimate also includcs a cite speciflec cost estimace (lo.er thaa
rhe Washington case) for asbestos removal from “he UFTR facility as weli as
certain orher survey activi:ies to be .arforryd ia hou: ¢ at lower cost.
These conditions result in a comev.at lover estimated decommissioning cost
than the comparable facilitr at ‘he University of Washiington but this cost
e=%imate is still considered to be conservative.

2. The University of Florida is a state {pstitution and tnus, eccording to the
provisions of 10 CFR 50.75(e)(2)(iv), the funds needed for decommissioning
will be requested from the State of Florida Legislature (f and when a
decision %o decommission the Uniersity of Floride reactor fazility is
made.

J. The cost estimate for decommissioniry the UFTR reactor facility for years

199. and beyond will be adj sted ‘= inflation by the consumer price index
and the new estimate kept .. file at the facility.
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NUCLEAR ENGINEERING SCIENCES DEPARTIMENT
Nuc'ear Reactor Facility
University of Flonda

. Flanate X611
POK) 3771429 - Tewm K630

July 30, 1991

MEMORANDUM

TO: UFTR Decommussic.aing Information Fila
W/

FROM: W.G. Vemetson Net—

SUBJECT: Updaung Cost Esumate To Decommission the UFTR(R-56 License) per
letter to NRC Da'zd July 19, 1990.

Based on a telephone conversation with the Reference Section of the Gainesville Librry
on July 29, 1991 the Co~sumr . >rice Index has values as foilows:

June, 1990: 122.9
June, 1991; 136.0
Percent Increase: ’ 4.7%

Addiuonal information as backup is that, for the vear ending May, 1991, the Consumer Price
Index is at 134.1 with a 4.5% increase from the previous year.

To meet the requirements of 10 CFR 50.32 and 50.75 the estimated cost to decom:nission
the JFTR must be adjusted based on the Con..mer Price Index(CP{). The vriues to be
used will be the June, 1991 CPI value referenced to the June, 1990 as the last month before
suomittal of the July 19, 1990 letters 10 NRC. Using the 4.7% increase in the Consurner
Price Index from June, 1990 to June, 1991, the cost estimate for decommissioning the UFTR
reactor facility is adjus . npward from $2.02 million to $2.115 millior and is being kept on
file as the current cout estimate per NRC requirements.

cc: R. Piciulio
RSRS
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