


ANNUAL OPERATIONS REPORT
for the
lowa Scate University Research Reactor

Docket No., B0-~116

Juiy 1, 1990 <~ June 30, 199

This i@ a routine operations report to the Nutclear Regulatory Comm!sslon
In eccordance with the requirements of Section 6.6 of the Technical
Specifications, Appendix A to Operating License R-59,

L. Summacy of reactor operating experience lncluding the enecqy produced
Ry the reactor:

The reactor is operated In support of undesgraduate and graduate tesshing
laborstories and graduate student research in the nuclear engineering program.
Three different courses, required for al! sophomores and Juniors in the
nuclear engineering curriculum, provided hands-un laboratory e<perience and
sample irradiation services during during fall and spring semesters, A
graduate-~level course that urod the reactor extensively &t low power levels
was offered In the fal!, and during spring semester 2 group of seniors vorked
with scientists from the ISU Cunter for Nondestructlve Evaluation (CNDE) at
the therma! column facllity.

The senlor group used the thermal column facility to design, erect, .ad
evaluate shielding for a thermal neutron beam ai.d gamma ray detector user to
examine prompt gamma emission frca materials of Interest at CNDE. The
cperating data for thiz project were categorized as undergraduate teaching or
research, as appropriate. Thie project was redponsible for the large Ircreame
In the 1990-9]1 energy production conpared with recent expe: lence.

During the period Jui 1, 1990 - Jun 30, 199f, a total of

- of energy production and 222 hours of operat)on were
recorded. Last year’'s numbers were 85 *Wh and |98 hours. Since Initial
“ritlcality In 1989, the cumulative kilowalt-hours are 7324 and the cumulative
operations hours are B674. A nercentage bDreakdown by operations categories '+
shown below., (Minor ercors were found in the categucles of research and
operator training In the 1989-91 report. Reported and corrected ent:les for
89-90 are shown.)

Annua'! Opecations Report for R-59 ... Page | of 4



Table 1. Allocation of energy production and operations time, In percent.

fesearch Teaching Maintenance Operator Service
Grad U-grad Tialining
Energy (%)
89-90 report 27.14 1.6 2h.% 24.8 16.3 ¢.0
89-90 correct 32.6 1.8 6.6 28.5 10 8 0.0
Y0-91 47.0 0.1 44,5 8.3 0. 0.0
Time (%)
8990 report 19.4 13.1 349.6 5.9 24.0 0.0
89-90 correct 20.7 13.2 33.6 9.9 22.6 0.0
20-91 17.7 10.8 29.1 29.3 13., 0.0

-

-

The large share of time al'ocated to waintenance thie past year is due to
SRO supervision of de-fueling the reactor and disassembly of all the
high-encichmert uranium (HBEU) fue! elemerte In May 1991. Al HEU wia stored
in bundies of plates in the fuel storage pita. The laat day of operation
using hEU fue! was on May 2, 1991,

2. Qnscheduled shutdowns liagludiog. where applicab’e. socracilve action
Laksn L2 preclude rgouccence:

There wia one unscheried shutdown auring the reporting perlod.

o One a tomgtic shutdown occurred (Ocl 26, 1990) when (he high~level
moderator channe! sensed a brief differentia. pregsure Increase
because the reactor tecnniclan was attempting to draw a sampie of
primary cculant {or monthly analysis., Although the leve)-measuring
channel will trip when a pressure increase equivalent to 5' of water,
or more, ocours whi'e thoe conlant |s at the operatiug level, an
experienced techniclian can operate the sample valve without ca sing a

incident.

scram. The reactor fa.llly was secured and later reatarted without

3. Maler preveniive and cocrective malotenance operatlons having sefety
alanlfigance:

After the fuel wae removed firom the reactor core In early May, a major

| effoirt was started to inspect, clean, replace, and repaint, a® needed,
| components and exreriment faclliitles,

These projects were reyewed “nd
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approved bv the Reacte: Use Committee, In al! cases, haalth phyalcs personnel
performed rediation surveys, monitored areas and pergonnel, and Cave approval
for working in all radiation environmente.

v ‘The shield tank faclility, an all-conctete tank & x 6" x 1..5", wae
trained, cleaned, and repainted with two cuate of an epoxy: the tank was
rafilied «ith & fresh batsh of cemineral zed vater after the epoxy
cure-time had expired. After more than thirty yeara of service, the old
paint was beginning to show signs ot fa!lure, especially on the aluminum
plate that |s the interface betwecn Lhe tank and the graphite aduct from the
core region,

o Al of the steel surfaces of the npecating and shutdown shield closures and
plugs, and the Interior of the cavity above the core reqion were cleaned,
orepaced, and painted with an epoxy. The old rust-inhidiior palnt was
ilaking leaving small areaw bare, mosti due to wear and tear Guing
movements of @ahclc parts., Residue from wet-sanding these surtaces wvas
mesltored far tredicsciivity by health physics personnel.

o Ail In-core components of the control rovs systems -- drive shafte,
Lracingt, couplings, Boral plates and sheaths, and reel subassemdiles -
were napected, photographed, and found to be [n exce!'ent condition

o The steam flow contro!ler for the dump tank heater vas rep.aced vith a nev
unit that should provide better tempe ature selection and control of (he
dump Lank tewperature. This new sys'en should improve the stability of the
heat soucce 8¢ that measurements of moderator teuperature coefficlent and
therms! powver output will be lesa Influenced by systematic 2rors
Operational testing had not beoun pefor¢ the end of thig reporting pericrd,

Lhcar
pecformed previousiy &nd ace oot vescribed in the Safety Analvels
Report. ceviowed safgly Qoestlons wece

There wa= one major change to the facl!lity wnen ali HEU fue) eslements
ver» removed from the core, disassembled, and stored. The reactor was last
operated with dEU fuel on May 2, 1991, Procedures for the transfer and
disaspembly were reviewed and approved by (he Reactor Use Cominlttee. The
Come, ftee concluded that no uniuviewed safety questions were involved.
Low-enrichment uranium fuel will be loaded for the initlal startup progran
aftec July 1, 1991,

6. Sumuacy. nf (b sature and amevnt of cadleagilve efflue
gischacaed to ihe envicons beyond the sifectlve contral nf the
: Lefore ibe point of sulh
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Argon-41: The technical specification !imite on rejeane Of this
radionuc] lde to the ervirons are based on weekly (up o 100 kWh) and anuuali
(up to 4760 kWh) energy production of the reactor. The operqting records show
that leus thar 25% of the vcncentration allowved wrs released o U~ environs,

Others: No measurable amounty of other radicactive eifluents vere
released Lo the environs,

6. Swameriied cemilte of oy soviceonmental sucyeys pecformes cutaloe the
faclidty:

No envirormental surveys outside the facliity were required to be
pecfo.med since the trigger level, based on surveyn insice the fac.lity, was
not exceeded.

7. Sumeacy. of exponuces recelved by facility personnel and yisilori whecs
guch _sxeqauces ace gceater than 28 peccent of that allowed or
ceccumended:

Pa faclllity sersonnel or visitore had exposures greater than 25 percent
of wnat alloweu o recommended.
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