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OVERVIEW

: Ttus report covers the penod from September 1, 2002 to August 31 2003 and is mtended
to fulfill the reporting requirements of the UsS. Nuclear Regulatory Comrmssxon, the U.S.
Department of Energy, and the Oregon Department of Energy mcludmg
""U.'S. Nuclear Regulatory Commission, License No. R-1 12 (Docket 50-288)
- ‘Oregon Office of Energy Rule No. 345-030-010 . B
U, S. Department of Energy Grant No. DE-FGO7-021D14292
', U S Department of Energy Grant No DE-FGO7 OlID14153

We also wish to thank other funding sources and granting agencies mcludmg Portland
General Electn'cand Concordia University.

LT

" . The reactor is a Triga Mark I reactor with zirconium hydride / uranium hydride fuel
elements in a circular grid array at the bottom of a 25-foot-deep tank of water and is
surrounded by a graphite reflector. The fuel is enriched to 19.9% in uranium-235.

The Reed College Reactor Faciiity has been a resource for research and educational projects
in the Portland area since its establishment in 1968. The main uses of the Reed Reactor
Facility are instruction and research, especially in the field of trace-element analysis. In
addition to providing student research opportunities, the reactor staff works to educate the
surrounding community on the principles of nuclear energy and radiation safety.

* There were 1740 individual visits to the Reactor Facility during the year. Most were
students in classes at Reed College or area universities, colleges, and high schools.
Including tours and research conducted at the facility, the Reed Reactor Facility contributed
to the educational programs of 9 colleges and universities in addition to 16 pre-college
groups. The reactor was operated 294 times on 136 days. The thermal energy produced was
60.7 megawatt-hours. :

The reactor staff consists of a Director, an Associate Director, a contract Health Physicist,
Reed College undergraduate students, and some non-students who are licensed by the
Nuclear Regulatory Commission as reactor operators or senior reactor operators. The
number of licenses varies from year to year. As this report is being written the licensed
operating staff consists of 13 women and 17 men. |

Reed Research Reactor Annual Report 2002-2003 - : : : ‘Page 1 of 26



During the reporting period, 12 reactor operator candidates passed their NRC exams and 4

senior reactor operator candidates passed their NRC exams. During the past ten years 87
A people have taken the NRC reactor operator exam and 84 received licenses. During the
same penod 45 people have taken the semor reactor operahon exam and 43 have received

senior reactor operatxon hcenses ‘
There were no radiation 'equsﬂres to individuals in excess of 1% of the limit during the
year. There were no releases of liquid radioactive material from the facility and airborne
releases were well.within regulatory limits. There were no shipments of radioactive waste.
The facility experienced aAsr;nall fuel leak'this year. We were able to identify the leaking
element and remove it from service. N ormal, of;erations were resumed.

The Nuclear Regulatory Comrmssmn conducted their annual 1nspect10n dunng December

2002. There were no violations or concerns. There was one follow up item. Additionally, the

NRC visited the fac111ty in June of 2003 specxﬁcally to review our secunty condition.

Reed Research Reactor Annual Report 2002-2003 Page 2 of 26
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"PEOPLE e

o3 5Fac1hty Staff

[

e Durmg the penod September 1, 2002 to August 31 2003 the facrhty staff con51sted of

L ReactorDzrector -

' Assocrate Dzrector <7

Reactor Supervisor:
T AN ,
Training Supervisor:
ol e
Radiarian Safety oﬁc.er::;-

Contract Health Physrczst ‘

Senior Reactor Operators (SRO) ‘

Reactor Operators (RO):

Stephen Frantz (4/94 Present)

Rachel Barnett (5/03 Present)
“Eric Weis .(6/01 - 5/03) "«

Megan Othus (5/02 Present)

Llly Cool (5/03 Present) S rf »
Rachel Barnett (5/01 - 5/03) -

- , Kathleen Fisher (1/03 — Present)

Stephen Frantz (8/00 1/03)

Marshall Parrott (8/91 Present)

s

Rachel Barnett 'Chrls Hoeﬂer
) Jay Bodzin : - Steve Katz .-
' * Mat Brener - e v Ariah Kidder
- Nick Chaimov-- -~ - " Eric Lawrence
_LilyCool =~ "~ ~“% "+ .Andrea Neuhoff
" Cilicia Dom-Lopez ~:»-Megan Othus
Ann Erickson ° » " David Rubin -
Nicki Ford Eric Weis
Stephen Frantz. o
Carl Anderson Beverly Lau
~.Andre Bach , - . ~ Kristen Lavavej
. Nicholas Blanchard-anht Peter Rovegno
. AlexBram - .. --Seth Samuel
" Katie Bray - .Dan Spoth, .
 David de Regt Maureen Steckler
Oren Elrad " “Nancy VanProoyen
_Derek Galligan . - . Joy Wattawa -
:Jessica Griffith . ~. .. ., David Williams
o Jesse Hallett o ... Gabriel Ycas .
J udy K1m ~Jon Young

The list of operators includes everyone who held a lrcense durmg the reportmg penod
ROs who upgrade their licenses to SRO during the reporting period are listed under SRO.
All staff members were Reed College undergraduates except Mr. Frantz, Ms. Barnett, Ms.
Fisher, Dr. Parrott, Mr. Weis, Mr. Bodzin, Mr. Bram, and Ms. Dom-Lopez.

The number of licenses and the gender ratio varies from year to year. As this report is being
written there are 13 women with reactor licenses and 17 men with licenses.

Reed Research Reactor Annual Report 2002-2003 -
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Oversight Committees

The Reed Reactor Facility has two oversight committees: the Radiation Safety Committee
and the Reactor Operations Committee. Together they comprise the Reactor Review
Committee. The Radiation Safety Committee is concerned with emergency preparedness,
health physics, radiation safety, physical security, environmental impact, and the interface
between the Reed Reactor Facility, Reed College, and the surrounding community. The
Reactor Operations Committee deals with the day-to-day operations of the reactor; reactor
maintenance, reactor safety, operator, trammg, and operator rcquahficanon The membership
of the committees during the reporting perxod is shown below:

Radiation Safety'Committe Lo :

Voting Members: ' S
John Frewing (Chair) ( Oregon Independent College Foundanon) i
-Wayne Lei (Environmental Director, Partland General Electrzc)

- Jack Mahoney (Neighborhood Resident) ‘
" Tom Meek (Radiation Protection Manager, Trojan Nuclear Power Plant)
Kathleen Flsher (Director, Reed Envzronmental and Safety)

Ex Ojﬁcw ( w:thout vote): .

Peter Stemberger (Dean of the Faculty, Reed College)
Stephen Frantz (Director, Reed Reactor Facility)

Eric Weis (Associate Director, Reed Reactor Facility)
Marshall Parrott (Contract Health Physzczst)

Megan Othus (Reactor Supervisor) ,

Rachel Bamett (Reactor Training Supervzsor)

Reactor Qperations Commi tee'

" Voting Members:
Daniel Gerrity (Chair) (Chemistry Faculty, Reed College)
Juliet Brosing (Physics Faculty, Pacific University)
Josh Filner (Medical Student, Oregon Health Science University)
Steve Reese (Reactor Director, Oregon State University)

Ex Officio ( without vote):

Peter Steinberger (Dean of the Faculty, Reed College)
Stephen Frantz (Director, Reed Reactor Facility)

Eric Weis (Associate Director, Reed Reactor Facility) .
Megan Othus (Reactor Supervisor)

Rachel Barnett (Reactor Training Supervisor)

Reed Research Reactor Annual Report 2002-2003 . Page 4 of 26
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FACILITIES ../ * .. . . &

Reactor: Faclllt Floor Plan B

“In addition to the reactor, the Re~d Reactor Fac1llty has space for a radxochexmstry lab. A
floor plan appears as Flgure 1. S

3 f" D A ST e e

"' Flgure 1- Reed Reactor Facnllty Floor Plan BERE

o
R "', Stairsupto
R ~ Psychology
S = - 4| outside on roof)
F. )
' Fleactor ontr - RN RS '
E . Tank ’ ) CEe © " '|storage ¥
— :l Radlochemlstry '
: Reactor. 5 D Vi “ B
* Room e P ..J.}._ 5.;_1_.1: T Break Countmg
S . | s aees o o [Room| . Room
! Exit Corridor | o
. P S ) P Y ]‘ l r. 00 4 ,
Letters in talics indicate =~ | ‘I | I : AR
. - Electrical Closet —)[
the posltlons of the fixed 0o 1.2 3 RN LR Peveholecy Bl
S : Ch syc ology Bu mg__’
area dosrmetry S Meters (approx:mate) St Hallway
| ' " R AN Restrooml'_—-—,—L_
. . ) . Upstairs

The equipment available at the reactor facility includes lugh purity germanium gamma
spectrometers, an X-ray florescence detector, surface barrier detectors, alpha spectrometers,
" silicon lithium X-ray detectors, a whole body cotinter, gas flow proportional counters, ion
chambers, beta counters, Gexger Muller tubes, neutron detectors, alpha detectors, and
thermoluminescent dosimeter readers. These instruments are used for experiments and
training in nuclear science and radiation detection. Two hand and shoe monitors are in the
reactor bay. A liquid scintillation détector serves the campus radioisotope committee. The
reactor facility.hqs sever’al systems for_ pe_rfox‘ming irradiations, described below. .
B IR oL
‘Rotatin ecimen Rack Faclllt SR
I o
The rotatmg specimen rack (“lazy susan”) islocatedina well on top of the graphlte
reflector surrounding core. The rack consists of a circular array of 40 tubular receptacles;
each of which can accommodate two irradiation tubes. Vials holding up to 17 ml (four
drams) are used in this system. Samples are loaded in the specimen rack prior to the start-
up of the reactor. The rack automatically rotates during irradiation to ensure each sample
receives the same neutron flux. Typically, researchers use the rotating rack when long

" Reed Research Reactor Annual Report 2002-2003 . - - - ¢ "~ Page 5 of 26




irradiation tlmes (generally greater than five minutes) are required. The approximate. thermal
neutron flux in a rotating rack position at full power is 1.7 x10'? n/cm®s with'a cadmium
ratio of 6. The specimen rack can be used for gamma irradiations (approximately 8 rad/min)
when the reactor is shutdown. -

:Pneumat:c Transfer System W ,',; RE RN

-The pneumauc transfer system (“rabblt”) consists of an madlatxon chamber in the outer F-
rting'of the core and its associated pump and piping. This allows samples to be transferred
in and out of the reactor core very rapldly, whlle the reactor is at power. -
R O

Routine use of the pneumatlc transfer system mvolves placmg samples into V1als which in
turn are placed in special capsules known as “rabbits.” The capsule is loaded into the
system in the laboratory next to the reactor and is thien transferred pneumatically into the
core-irradiation position. At the end of a predetermined time the sample is transferred back
- to the receiving terminal, where it is removed for measurement. The transfer time from the -
core to the terminal is about seven seconds, making this method of irradiating samples
. particularly useful for experiments mvolvmg radlolsotopes with short half-lives. The flux in

* the core termmal is approximately 5x10 n/cm s when the reactor is at full power.

-‘In_(&'e_liac_lm |

l

The central thimble is a water-ﬁlled 1rrad1at10n chamber about 3 cm in diameter. It provides
the highest available neutron flux, about 1x10*? n/cm?s. Special sample holders are used in
- the central thimble to prov1de maximuim flexibility in expenment desxgn

- A fuel replacement source holder assembly can also be used as an uradxatlon fac1hty The
chamber fits into a fuel-element position within the core itself. It holds only one specially
positioned irradiation container 7 5 cm m length and 25cmin dlameter

Foil-insertion holes, 0.8 cm in diameter, are drilled at various posmons through the grid
plates. These holes allow inserting special holders containing flux wires into the core, to
obtain neutron flux maps of the core.

- In-Pool Facnlme_s:

Near core, m-pool nradlatlon faclhtles can be arranged for larger samples Neutron fluxes
will be lower than in the lazy susan and will depend on the sample location.

Beam Facilities T
The central lhlmble can be evacuated with gas, producmg a vertlcal neufron beam. This beam
can be used to generate directional neutron flux, or for limited irradiations above the tank.

Neutron radlography is also possible. The flux above the beam exit is apprommately
1x10° n/cm’s when the reactor is at full power

Reed Research Reactor Annual Report 2002-2003 . » Page 6 of 26
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Reactor Visitors

A total of 1740 individuals v1sxted the Reed Reactor Facrhty during the year as denved from
the visitor log - Entry List B. Individuals who visited more than once are counted for each
visit: Visitors include all individuals who are not listed as facility staff. The visitors included
1558 individuals for training or tours, of whom 689 were.in programs funded in part by the
U.S. DOE Reactor Sharing program. A large percentage of these were students in classes at
area colleges and schools as discussed below. A graph of the history of visitor attendance is
shown i in Fxgure 1, and a list for the current year. is mcluded as Appendlx A

Flgure 2 Reed Reactor Faclhty Vlsltors T

., .“:

. . R : Vlsltors
i TSR A R IO N R

12500

‘2000

"1500

1000

© . 500

1990 1991 1994 ‘-.1995 . 1996 1997 . 1998 1999' /2000 2001 2092 2003

R TRCI RV S ‘ PR TR et T

Reactor Operations Seminar .

The Reed Reactor Facility conducts an annual seminar series for students from Reed and
other area educational institutions. This non-credit course serves as an introduction to
nuclear reactor theory, health physics,‘and reactor operation. Some of the students continue
with in-depth reactor operator training and subsequently apply for a reactor operator license.
If successful, the individual may be hired to operate the reactor. In addition, existing reactor
operators may take the NRC semor reactor operator exam to upgrade theu' hcenses

During the reporting period, 12 out of 13 reactor operator candrdates passed their NRC
exams and 4 out of 5 senior reactor operator candidates passed their NRC exams.

“Reed Research Reactor Annual Report 2002-2003 - v Page 7 of 26



Historically students who fail the NRC exam only fail one secuon and they are allowed to

- retake that section later. Figure 3 is a graph of the number of license application each ; year

- since 1982 showing how many new RO and SRO licenses were awarded at Reed and how
many failed to obtain a hcense :

Figure 3 - Reed Reactor Facnhty Llcense Exam Results - | .
. 18 ' L
!

K

.161

14 el

& (aFail
B (Osro
¥ (mRrRO

Nuclear Science Consortium

In order to better use the resources of the Reed Reactor Facility, several area colleges and

universities established the Nuclear Science Consortium of the Willamette Valley in 1970.

Funding for the Consortium has been derived from Reactor Use Sharing Grants of the U.S.

Department of Energy. This made the facility available w1thout charge to classroom groups
- and unfunded research projects for consortium members -

The following institutions have participated in facility tours, expenments and research
projects in the reporting period.

COLLEGE TOURS/USERS
" Concordia University
Lewis and Clark Un1vers1ty
""Linfield College - -::* :.
Linfield School of Nursmg
" Pacific University " -
Portland Commumty College .
Portland Community College —- Rock Creek
Portland State University -
Warner Pacific College
Willamette University

Reed Research Reactor Annual Report 2002-2003 - : Page 8 of 26
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) ‘HIGH SCHOOL & MIDDLE SCHOOL TOURS/U SERS

o. ‘C.S.Lewis'Academy . T, ¢ . * - New Covenant Academy o
*" "Cleveland High School et Finine :_Oregon Episcopal ‘School
¢ David Douglas High School ¢ Rex Putnam High School’
* Franklin High School * Roosevelt High School
* Hood River High School - . .. ¢ . %. Southridge High School
o Jefferson High School = ™ "™ -} % "“St. Francis Academy t.
e Jesuit High School T ¢ - Sunset High School ~
.= Kennedy High School _ ¢ - Trillium Charter School
* Lincoln High School i : ot
. Milwaukec High School
SPECIAL GROUPS Lo B
Advocates for Women in Sc1ence, Engmeenng, and Mathematlcs
‘e “Apprenticeships in Science and Engmeermg
~’e~"-Bring Your Child to Work Day - = -
* . Oregon Museum of Science and Industry (OMSI) Camp
.* * Saturday Academy

Fxgure 4isa graph showmg the hlstory of VlSltS by colleges and schools
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Many reactor tours include hands-on use of facility equipment to conduct experiments in
radiation science, health physics, and nuclear physics. A typical lab involves determining the
background of a Geiger Muller scalar system and then determining the half-life of a sample
of radioactive material. College classes are generally more closely tailored to the individual
-interests and needs of the Consortium faculty member involved. Experiments include more
direct use of the reactor itself by the students, more detailed analysis of materials, and
.emphasize the incorporation of other classroom activities as much as possible.

" Reed Research Reactor Annual Report 2002-2003 -

- ‘Page 9 of 26



Several spec1a1 programs for gifted children used the reactor for projects:: ‘These are -

designed to enrich their educational program and prepare them for college. Some of the
groups who use the reactor target minority and dlsadvantaged youth who are hlstoncally
under-represented in sc1ence professions. :

3

ngh School Student Pro]ects I

The Reed Reactor Facxhty contmued to be used in 1ndependent science pmjects initiated by
students from several Oregon hxgh schools. -

Pacific vaersuy Modem Physncs Lab e SRRt

Each year the Modem Physms Lab at Pac1ﬁc Umver51ty spends lab sessions at the reactor.
The students do several labs mcludmg basw health phy51cs, sub-cntlcal mult1phcat10n, and

neutron activation analysxs o A o SRR

Concordia Umversnty C

The reactor prov1des tmmlng and expenments mvolvmg radlatlon radloactlve matenal
environmental sampling, and trace elenient analysis for the Environmental Remedlatlon &

Hazardous Matenal Management Program (ERHMM) at Concordla Umvers:ty

Through the genero51ty of Portland General Electnc the reactor lends out suitcases
containing a geiger counter, a scaler, and some small exempt sources to local high schools
for their use in their program.

Reed Cl asses

. Chenustry 271 students conducted a lab using neutron acnvatlon analysxs to determine
chemical composition of an unknown )

¢ Chemistry 101 students conducted alab to determine the half-life of an activated silver
dime. .

Industrlal and Qommercnal Applications A

The Reed Reactor Facility is available for industrial or commerc1al concerns when it does
not conflict with our educational goals. As in the past, the primary operations involved
neutron activation analysis of materials or environmental samples. The facility also provides
radiation protection training to interested parties and schools in the area. .

Y

. Reed Research Reactor Annual Report 2002-2003 . . Page 10 of 26
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Durmg the year the reactor ‘was taken crmcal 294 times en 136 days. The total energy
produced was 60.7 megawatt-hours Operating history by month appear in Table A. A

history of the data is shown in Figure 5. During July the search for the leakmg fuel element
requrred operatron at full power for several hours cach workday -

B R RS TableA Operating Hrstory o
I Tlmes Crltlcal DaySJerated MW-hrs R
© o Sep. -« . 21.. AP S - 1.662 - -
O e A s U R -<~9. T -1 73 SRR
| Nov. 23 12 4557, ¢
e ) Ty S =8 - - . = 019 - e
s TJam, 23 7 oo 10- - 2829 - - -
- Feb, - - 36 e 12 . - 206l .- -
~Mar, vt 32 5 . oo Ml 1798 0 Lt T
“CApr. e o370 e e 4 e «_--~3,546-.~ o
May. . ...-43 - ... 0 L 120 2113 -
Jun. "~ 16 e 9 o 3,645
) Jul. - 24 o v 22 28 561 -
D T A VR W ) N
~~TTotal 298 B R X1V

FlgureS Operatlons DA o '. S ‘ L *

350

"~ 300

r) y ]
. 250 N T R 4 v - -

200, (' e N / R ; - =Times Critical

\ : R R : = | |~ 4= =Days Operated
‘{ - ) : : ~—&-—Irradiations
150 : . n S H . — — Mw.hrs

\\_r’

1990 1991 1994 1995 1996 1997 1998 1999 2000 2001 2002 3003
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Unplanned Reactor Shutdowns . .. - . 4. L En g

P

There were 13 inadvertent reactor shutdowns (scrams) as shown in Table B; none were
unexplained. The number of unplanned reactor shutdowns is consistent our past experience as
shown in Figure 6, although it reversed our trend toward fewer unplanned scrams. The major
increases were due to electrical transients and in operator error (mostly scrammmg on the
percent power channel whlle watchmg the lmear channel) ; o

Table B Unplanned Reactor Shutdowns

Date

Scram Type

Cause Of Scram '

1177702

_Linear

" Pushed 25 W. range button whlle at 240 kW ‘

1/24/03 :

Percent Power

Operator Error . .

2/11/03

Lmear R

Cana e

. Tumed off the Lmear ehennel whlle trymg to turn off the Log
. channel - «

Cep v e -

2/24/ 03

Llnear and

. Percent Power .

Automahc rod control malfunctlon o

.o e BT IET SRR SUNR R O PRAP

3/11/03».

-Percent Power -
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Securlty

There were significant security reviews of the facﬂlty, both internal and external. Our
phy51ca1 secunty barners and procedures were modified and 1mproved

1 O

yie.

' Fuel Leak e

“The Reed Reactor Facility exhibited characteristics of a fuel leak at 5:09 pm on Friday, June
27,2003. It was approxiinately six and a half hours into"a long run at 240 kW with pool
temperature at 25.3°; There was a very siall release—too small to even classxf?' The highest
radiation monitor reading was 7 x 10® yCi/cm®.-We found fission products (***Cs and
88Rb) in the stack Air. Part1cu_l;1t_e Monitor (APM), ﬁlter On Monday, June 30, 2003, the

. -was accomplished by changing out two elements from the core with elements that were in

storage, operating the reactor tolook forfission products, and then repeating the process the

next day. On August 6, 2003 after following this procedure for. 26 days over a six-week

. period, the leaking element was identified and removed from service. It was element serial

_ number 5488 which had been in posmon E-4 since initial criticality in 1968. Subsequent

inspection on August 7 thh the under water carnera dld not show anythmg abnoxmal

" While swapping fuel eleménts on'J u‘ly 30 2003 at 9 38 am we’ dropped ‘one’ of the fuel
elements. There was no release of radioactivity. The element was retrieved and inspected the
same day. The lower pin was slightly bent, but otherwise it appeared fine. It was returned to

- the core-and is functioning fine. The root'cause of the dropped element appears to be a
faulty fuel handing tool. We borrowed a fue]-handlmg tool from Oregon State University to

.continue the search for the leaking element We paln to have General Atormcs refurbxsh our
ongmal tool.

Ve ea

Technical Specification Violation R DV

During the fuel exchange process, we discovéred that we had apparently violated our
Technical Specifications. Reed Reactor.Technical Specification E.3 states: Each standard
fuel element shall be visually inspected at least once every ten years. At least 1/5 of all the
fuel elements of the core shall be inspected biennially. If indication of apparent deterioration
or distortion is found, the fuel element(s) shall be removed from the core.

During the fuel inspections of 2001 and 2003, we did not inspect fuel elements that were
not in the core. We normally have four elements that are not in the core, two damaged
elements and two spare used elements. Because they were not in the core, these elements
were not inspected when they came due.

During our fuel leaki mvestlgatmn this year, one used element was put in the core to replace
elements being investigated. Thus, we had one element in the core that had not been
inspected during the past ten years. We inspected the two elements as soon as possible after
_ the fuel leak on August 7, 2003. The inspection was normal. We amended our operating
procedures to ensure that elements that are not in the core are inspected as scheduled.

Reed Research Reactor Annual Report 2002-2003 ‘ : Page 13 of 26
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REACTOR MAINTENANCE

Slgmﬁcant Mamtenanc

- Routine equipment checks are conducted by reactor staff members on a daily, weekly,
bimonthly, semiannual (January and J uly) and annual (January) basis as requrred by facility
procedures. Reed College maintenance personnel assist with routine Ppreventative” -
maintenance to auxiliary equipment. Slgmﬁcant mamtenance operauons which were not part
X of a regular schedule are llsted in Table D.: Tuia el e _—
1 o I e 4 L
_ e Table D - Slgmficant Mamtenance g)erations
. Date - Maintenance - - - .
\10/30/02 .All electrical outlets near the reactor pool were converted to GFCI outlets
11/08/02 ' Installed new guard rails around the reactor pool T
11/19/02 Replaced belt guards on ventilation fans and air compressor =~ . = .
12/03/02 Repaired pneumatics for ventilation isolation system '
1/13/03 Installed new water level monitor
- 1/16/03  Installed new 24 VDC power supply in console
~1/22/03 " Installed new water temperature monitor - — :
-11/24/03 -, ’Installed new CAM, APM, GSM (AMS-4) Do e
.-1/30/03 :Replaced primary : filter . - | T
. 4114103 . Replaced RAP-1 air pump for CAM X
4/24/03  Adjusted the position indication on the lazy susan - C
6/26/03 Replaced primary filter T IR
7/1 5/03 v Completed mstallmg Honeywell Multltrend STk

.

Safet Reviews A roved by React r Revrew Commltte

. Title: AMS-4 Radlatlon Momtors NUFERR
Date: October 28, 2002 . e T RTI
i~ Summary of Proposed Qhang P G

This change replaces the Contmuous Air Monltor, the A1r Partlculate Momtor and
the Gaseous Stack Monitor with new AMS-4 umts The AMS-4 is current state of the
art units from ThermoEberline. -

The sampling units will be in the loft for the APM and GSM as they are now. The

A samplmg unit for the CAM will be moved to the east wall of the reactor room so that it
- is near the APM. That way the sampling pump can be up in the loft where the noise will
C -'.-be less troublesome The umts dlsplays wﬂl be mounted in the control room.

N\

i Tltle Pool Water Level Momtor e (S TR
ate: October 28,2002 T e e S
Summa_ry of Proposed Chang o - o ~ - :
This change would mstall an Omega electrostatrc pool level sensor in the reactor
pool to provide a continuous readout of the pool water level. The output of the sensor
would feed a new digital display on the console and trip the existing high and low
alarms. It would also prov1de mput to the Mulutrend Plus V5 Electric Chart Recorder
'bemg installed." | S , S
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" Date: October 28, 2002 -

This replaces the float-operated alarm currently installed: The new detector measures
the capacitance across a water-filled gap, whereas the previous one measured the'
deflection of a rod connected to a floating ball in the pool There isno currently 1nstalled
level detector other than the alarm S T S

le Perrod Scl‘am , "1“‘ L

.._. -

Date: October 28, 2002 .
- Summary of Promsed Qhang e
This change removes the reactor penod scram: The scram is not requrred by g
Technical Specifications and has been removed on most other Triga reactors. The Safety
Analysis Report mentions the penod scram but it is not requrred for reactor safety.
The scram will be removed to eliminate the inadvértent scrams caused by instrument
noise.. We still mtend to enforce the admmrstratrve hmrt on reactor period of 10 seconds.

' AR

. N N \‘ .
vy we e I
- - A - ]

Title: Multrtrend Recorder S S
Date: October 28,2002 _ -.- - e N
Summary of Proposed Change: v, - .. . . 020t ae e e L
- This change connects outputs from various mdlcatrons on the control console toa
Honeywell Multitrend Plus V5 Electronic Data Recorder in the control room. In
- addition to a graphical display, the recorder can store the data on a zrp disk and post the
information on the .campus 1 network Thrs rep]aces our planned use of LabVIEW for
these purposes. - N
This display i is not mtended to remove any of t.he 1nstalled drsplays, only to repeat
reliability has been established, we wrll probably use it to replace the phy51cal chart
recorder paper and perhaps some. of the less 1mportant dlsplays ‘
The unit can accept: 16 inputs., Our current plan is to display the CAM, APM; GSM,
Linear Power, Log Power, Percent Power, 3 Rod Herghts Pool Level, and 3 Water
Temperature values. We mlght use the avarlable d1g1ta1 mputs for the status of isolation
orreactorscram R N T
: 1
Title: Omega Temperature Momtors ‘

PRI : N B
»

Summag of Proposed Chang

-This'change replaces the three ex1strng RTD temperature momtors and display with

new thermocouples. The three thermocouples will feed a new digital dlsplay on the
console. The new system should be more accurate and reliable. We may be able to
conduct our power calibrations with the installed instruménts. Additionally, this will
provide a display of pool temperature, which currently only has an'alarm. The output of
the umts can be supphed to the new Multrtrend recorder for drsplay and analysis.

" T tle: Count Rate Meter

Date: October 28, 2002

Summa_ry of Proposed Chang : ' .
This change removes the orlgmal mstalled count rate meter Th1s meter is old and

near the end of its life. It serves two functions, to indicate power at low levels and to
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provide an interlock'to prevent rod withdrawal at very.low powers. The latter function is
‘required by Technical Specifications. The new Log channel can provide both of these
functions and can servé'as a replacement for the'count rate channel: Newer Triga
reactors do not have a count rate channel; they-use the log channel. _
The intent is to move the rod interlock to the log channel and test it for a period of
time. The count rate channel will probably be left installed until we need the space for
some other function. , v

Title: Console Arrangement and Automatlc Rod Control
Date: April 1,2003 47t vt “ v Lot a0 Ty e sy
Summary of Proposed Change: . : 't wr SR
This change réartanges the swuches and dlsplays on the main console and removes
automatic rod control. With thiee exceptions, no actual switches or displays will be
changed, just their location. The switches for automatic rod control will be removed, the
radiation chart will be removed, and the reactor power chart' wxll probably be removed.
The console has changed considerably in recent years, necessxtatmg cutting new
openings and covering over old ones. We plan to procure new pieces of metal for the
vertical portions of the console, and have: physxcal plant cut 6penings for the new -

' dxsplays We will alsof move 'the' dlsplays int6 a more logical-arrangement.

. “The intént is t6'move the rod ] position-indication from its separate housing on top of
the console fo the'left wing, ‘along with ‘pool levél‘and témperature. The radiation chart
will be removed since it has been superceded by the new AMS-4 units and the
Multitrend. Thereactor power chart has’ also‘been superceded by the Multitrend, so the
chart fiinctions may no longer be used; althcmgh the digital display may be kept. The
actual charts for botl displays are wearing out. Thé AMS-4 display and the Multitrend
will display the thrée radiation ionitors. The' thrée reactor power: channels have their
own displays and the Multitrend‘will dlsplay thé'power. '+ -

' The ¢onsole will be modified to provide room for the Multltrend on the right wing.

As part of the modification, aitomatic rod control will be removed. It does not work
well with our new reactor power instruments, and is not necessary. It is the source of
many of our inadvertent scrams. When above 1 kilowatt, the reactor maintains its power
constant with Prompt Negative Temperature Coefficient. Below that power the reactor
operator can maintain power constant in manual. The operator completes a status stamp
every hour that verifies the power, : -

Once the changes are made and the count rate channel is no longer needed (pendmg
NRC approval of a prevmus Tech Spec change) we can also remove major portlons of
the internal console, mcludmg high voltage supply and the left and right swinging doors.

. The center door housés the reactor scrams and will be left in place.
. Following the modification and before any operatiori‘above 5 watts, a Console
Checkout will be performed per SOP-73. At the same time SOP-73 will be updated for
the new instruments and set up. .
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RADIATION PROTECTION

| "‘Personnel Dosnmetry

= _Durmg the penod J uly 1, 2002 to J une 30 2003 personnel dosmeters were 1ssued to 48
* Reed students and staff, and to oné contractor. Since dosimeters are changed on a calendar
quarter schedule, this penod is the closest to theé reporting period. Individuals were issued
 beta-gamma sensitive ring badges and whole-body badges. The Director and Associate
Director were issued beta-gamma-neutron sensitive dosunetry

During the year the largest reading on a whole body d051meter was 1 1 mrem deep dose
.* . equivalent. The largest reading on a ring dosimeter was 30 mrem shallow dose equivalent.
Both of these were on a staff member (not a student). No one exceeded a quarter of a
percent of his or her federal limits.

' leed Area Dosnmetry

Radlatlon Ievels are contmually momtored to prov1de an 1nd1cat10n of the average radlatlon

levels in the reactor bay and dose outside the facility. The locations of these dosimeters are

shown on Figure 1. All dosimeters monitor beta and gamma radiation. Locations A and C

also measure neutron dose o

" The deep dose equlvalent radlatlon measured by ﬁxed dosmeters dunng the penod J uly 1,
2002 to June 30, 2003 are shown in Table E. Since dosimeters are changed on a calendar
quarter schedule, this period is the closest to the reporting period. There are radioactive
material sample storage locations along the north wall: a radioactive source storage safe and
a lead enclosed sample box where samples are placed immediately upon removal from the

~ reactor. The neutron howitzer is stored on the east wall.

Table E - Area Radiation Dosimeters
(doses are in mRem per calendar quarter)

Radiation

Aprl- Total
(m) Detected | Sep 30 [ Dec 31 | Mar 31| Jun 30
| A| East Wall 1.5 B,y,n . 153 168 168 237 726

Location

| B| North Wall 1.6 B,y 15 169 18 25 |l 227 |
[C| West Wall 1.0 B,yn 7 21| 7 10 || 45 |
D| South Wall 1.6 B, ¥ 7 15 26 37 85 ||

North Wall | 2.3 B, 19 4 105 27 | 155 |

North Outside | 2.8 B,y

7
Roof Outside | 0.4 B,y 1
0

57 12 (- 82 l

4 1
0 0 0 |
0 0

F
H | East Outside 1.5 B,y
| 1| South Outside | 0.4 B, v -0 0 0 "
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Gaseous Releases N N T A
The only routine release of gaseous radioactivity is from *'Ar'(1.83 hour half-life) and 'N
(7.13 second half-life). These come from activation of pool water and air dissolved in the
pool water and in the irradiation faciliti€s. For calendar year 2002, the averagé gaseous
. activity at the site boundary was 2.24 x 10"'° uCi/ml, which would deliver a dose toa -

~ member of the public of approx1mately 1.12 mrem, well below regulatory guidelines and

", constraints. During the fue] leak i in July 2003 the calculated dose to a member of the public

‘was approx1mately 0 l mrem o

e

R R

ngUld Waste Release

No hqund radloactwe waste was released from the Reed Reactor FaC1l1ty dunng thlS report
period. L . : ‘ - .

Solid Waste Disposal '

There were no shlpments of radloacuve waste from the fac111ty durmg thls reportmg penod

A ‘Envnronmental Samplmg

Soil samples taken from the area surrounding the facxllty showed no act1v1ty above
background. Water samples taken from the facility’s secondary coohng system showed no
act1v1ty above background o o .
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APPENDIX A VISITORS

'Reed Research Reactor Annual Report 2002-2003

" Date” it InstitUtlon . . PUJOSE - # U Share
""9/1/02 Reed _ et S Tourt L2
9/8/02 " Reed T %" . Tour - ]
9/16/02 '.Reed B Maintenance;” "1 _
.9/22/02 Reed -7 Tour * Y 6 '
9/10/02 Reed ” Tour 2
9/16/02 -United Fire o Maintenance R e
9/18/02 ' Reed Training S 112 A
9/19/02 Reed P Training - 18 -
' 9/24/02 Reed - v iR Maintenance * -/ -3
9/25/02 Reed - Training o9
9/27/02 Reed " Maintenance o1 co
10/2/02 - Reed Training esh 5o
10/3/02 Reed R Training o A3 ;
» 10/4/02 Reed - - oiuitrottoomn Jour a1
10/7/02 Reed L Tour 1
10/7/02 ‘Reed C Maintenance . N '
10/8/02 :Paulson-Nissen Crane Mamtenance I I
10/9/02 ,.Hood R;ver ngh School ;o tour, .46 . Xes
-+10/9/02 -.--0SU - - : L., ..z dour - AL Yes
10/9/02 Reed ‘ Mamtenance I I
10/9/02 Milwaukee High School Tour -2 Yes
10/9/02 " Reed . Training . : - . -7 o
10/9/02 Reed Maintenance 2.
10/10/02 -Reed Training 7 ,
10/11/02 Cleveland HS Tour 34 Yes
- 10/13/02 ‘Reed Tour 4 '
10/14/02 Reed Tour -6
10/14/02 Reed Training .4
10/15/02 ‘Reed Maintenance -1
10/16/02 ' Reed Training .9
10/17/02 .Reed Training . 6
10/19/02 Reed . Training = ° -6
10/23/02 ‘Reed RS Maintenance 1 ‘
10/23/02 Reed Training -1
10/25/02 United Fire ‘Maintenance 1
10/28/02 . Taco Del Mar Tour .3
10/29/02 Taco Del Mar Tour 1
10/30/02 - Oregon Electrical Group Maintenance 1
10/30/02 - Reed : Maintenance .
10/30/02 - Reed Training -7
10/31/02 - Reed Tour .6
10/31/02 ‘Reed Training .10 -
11/1/02 - Reed Training 2
11/1/02 Reed Co Tour -9
11/4/02  Oregon Electrical Group Maintenance - 1
© 11/4/02  Reed Thesns 2
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Kennedy High School

Reed Research Reactor Annual Report 2002-2003

Date Institution e -Purpose- # .. U-Share .
11/6/02 Reed : Thesis ) Lot
11/6/02 Reed Training 7
11/7/02 . Reed Training - 14
11/8/02 Reed Thesis 1
11/8/02 Reed Tour 45
11/8/02 ' Reed Training 2
11/9/02 UIUC Alum- Tour. 1 Yes °
11/11/02 Reed Training 1 ‘
11/13/02 Reed Training . - 5
11/14/02 ' Reed Training 14
11/15/02 Reed Thesis _ 1
11/15/02 Reed Training - : : . 1
11/17/02 United: Fire " Maintenance - .. -1
11/18/02 Metal Ent. Maintenance -2
11/18/02 Reed Thesis -

11/19/02 -Metal Ent. Maintenance. - oA
11/19/02 United Fire Maintenance 1
11/19/02 Reed Tour 21

- 11/20/02 Reed - Training -5
11/21/02 State Radiation Protec Inspection .2
11/21/02 - Reed . Maintenance . a1
11/21/02 Sunset High School- - . Tour 24 Yes -
11/22/02  Sunset High School " Tour . 22 Yes"
11/22/02 Reed i Thesis .. -3
11/25/02 School Counselors . .- Tour - 24 Yes -
11/26/02 United Fire Maintenance 1
11/27/02 Reed Training : 3
12/4/02  Reed Training 3
12/5/02 Reed Training -2
12/9/02 Reed Training 4
12/11/02 Reed - Training - -1
12/12/02 Reed . Training .2
12/12/02 Rex Putnam High School Tour 21 Yes.
12/17/02 NRC Inspection 1 Yes
12/17/02 Reed Tour - 4
12/18/02 United Fire Maintenance, 1
12/19/02 United Fire Maintenance 2
1/2/03 Reed Maintenance 1
1/13/03  Reed Training 22
1/14/03  Reed Training 18
1/15/03  Reed Training - 24
1/16/03  Reed Training 21
1/17/03  Reed Training 14
1/20/03  Reed Training 15
1/22/03 Reed Tour 3
1/22/03 Reed Training 14
1/23/03 Reed Training 14
1/24/03 Tour 17 Yes
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- Date’! Institution Purpose # U-Share
1/24/03 Reed Training -3 o
1/25/03 ‘Reed SRR Training 1
1/26/03 'Reed . e - Training - -~ .2
1/26/03  Reed e Tour 1
1/27/03 Reed oo Training q
1/28/03  Reed T Tour -3
1/29/03  Portland Fire Bureau v Training .13
1/29/03 Reed :"':' Training =10
1/30/03  Portland Fire Bureau Training RLY V4
1/30/03 Reed o - Training -6
1/31/03  C.S. Lewis Academy Tour 2:213 ¢ .Yes-
1/31/03  Portland Fire Bureau: ¢’ Training L I I
1/31/03  United Fire ::viiamiets Maintenance "~ : © .1
1/31/03 Reed RN ) Training R
2/3/03  Reed St Training e 5 H.
2/3/03 New Covenant Academy’’ Tour w27 i Yes !
2/5/03 . Reed Doogm ' Training BRY N o
2/6/03 Reed N Training 5
2/7/03  Reed AR Training -2
2/8/03  Reed 3Lt Training* 7 . *aG 2
2/8/03  Reed con Tour .3
2/11/03 “Reed w Trainingz> "1 13
2/12/03  Reed Lot Thesis»..." w1
2/12/03 ‘Reed _ L Training -2 )
2/13/03 “Reed IR “Training 5
2/14/03 Reed LT Training 1
2/20/03 “United Fire Ceo Maintenance 1 .
2/14/03 °St. Francis Academy' . Tour. . 33 7. Yes
2/14/03 Reed Training - 2 S
2/14/03 Reed SO Tour - PR
2/18/03  Saturday Academy - .- Tour-.~ ! ‘ 11 2 Yes -
2/19/03  Reed it Training - "~ -4 '
2/20/03 Reed Training sth 2
2/21/03 Reed ST Training 1
2/24/03  United Fire Maintenance " 2 '
2/24/03  Reed e e Training L4
2/25/03  Reed R Training ~5 -
2/26/03  Warner Pacific’ College Tour ‘13 " Yes
2/26/03  Reed S ,“' Training 6 R
2/27/03  Reed ST Training 9
3/2/03  Reed - R Training :  # 0 1
3/3/03  Reed o Chem 102 Lab ©13
3/4/03  Reed Lo Training ' 6 -
3/4/03  Reed R Chem 102 Lab 21
3/5/03  Reed R Chem 102 Lab 17
3/5/03  Reed Training 8
3/6/03 Reed Training 10

18

3/6/03

Reed

Chem102Lab -

Reed Research Reactor Annual Report 2002-2003 -
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Date’ Institution . Purpose’ # U-Share
3/7/03 Reed : Training - vl 2 e
3/7/03 Reed _ g Chem 102 Lab - 22 :
3/7/02  Roosevelt High School - Tour .33 Yes
3/10/02 Reed S Training 2
3/11/02 Reed oy Training - 6
3/12/03 Reed Training .9
3/13/03 -Reed Training- e B g
3/13/03 . Portland State Umversnty Tour . 9 _ Yes
3/19/03 Reed Training- &, - 3 C
3/19/03 Lincoln High School Tour 26 Yes .
3/24/03 Reed : Training -~ - . 3
3/25/03 Reed _ Training ... <, 5. - . S
3/25/03 -United Fire . - Maintenance, . ... 1
3/26/03 Reed Training , 2.3
3/27/03 Reed Training Vo4
3/31/03 Reed Training - U |
4/1/03  Reed Training -3
4/2/03  Reed Training . -3
4/3/03  Reed Training .3 _
4/7/03  Southridge High- School Tour 24 . Yes.
4/7/03 Reed Training .- 4 ,
4/8/03 Concordia University. - Tour .. T 4 Yes .
4/8/03 Reed . Training 1
4/8/03 Reed Tour ..8
4/9/03  Reed Training 4
4/10/03 Reed Training <10
4/10/03 Reed Tour 10
4/11/03 Reed Training * . . 2
4/11/03  Reed Tour .13
4/14/03 Reed , ‘Training 1
4/14/03  Advocates for Women in Tour N Yes

Science, Engineering, and L
Mathematics ,
4/15/03 Reed Training 4
- 4/15/03  Jefferson High School . . Tour 53 Yes
4/16/03 Reed Tour 13
4/16/03 Reed Training 4
4/17/03  Reed Training . 2
4/17/03  United Fire Maintenance 1
4/21/03 Reed Training 1
4/22/03 David Douglas H:gh School Tour 51 Yes
4/22/03 Reed : Training 4
4/23/03 Reed Training 3
4/24/03 Reed Training 2
4/24/03 Lewis & Clark College Tour 8 Yes
4/24/03 Reed Tour 20
4/25/03 Reed Maintenance 1
- 4/25/03  Willamette Umversnty Tour 2 Yes
4/25/03 Portland State University Tour .2 Yes

Reed Research Reactor Annual Report 2002-2003
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“'Daté. . ..°. ... _lastitution . " Purpose # U-Share
. 4/25/03  Reed R Tramlng ' 3 o )
4/26/03  Reed Tour - - 3
. 4/28/03 Reed : N Training " 4 E
4/29/03  Reed noesd Maintenance - 1
4/29/03 Reed - T Training - 21
4/30/03  Reed P Training: L2
5/1/03  Reed A Tour T4
5/5/03  NRC NRC'Exam ' - %
5/6/03  NRC . NRC Exam 2
5/7/03  NRC St NRC Exam = * -4 7
5/8/03  NRC B, - NRC Exam' ' <4
5/9/03  Pacific University '’ Tour - - 123 1. Yes
5/12/03 Linfield College’ " "’ Tour ‘25 " Yes-
5/14/03 Linfield College "~ “ " Tour 2423 . Yes:
5/14/03 Reed ST Tour 2.1 Co
5/15/03  Reed Tour. - 2 -
5/16/03 Linfield College ©° " Tour 14 7 Yes '
5/20/03 ° Davnd Douglas ngh School Tour ©79 " Yes .
5/20/03 Reed Tour -4 s
5/22/03 ° United Fire - T Maintenance « - 1 :
5/27/03  PCC Rock Creek : %' Tour 17 " Yes’
5/28/03 ‘Franklm High School - Tour "% - 13 - Yes
5/29/03 Portland Community College Tour “19  --Yes
6/3/03  Reed RSO Class - 15 o
6/4/03  United Fire Maintenance - 1
6/5/03  Reed ' RSO Class -~ -9
6/7/03 'Reed "o Tour 16 :
6/9/03  Trillium Charter School Tour - 6 Yes
6/10/03  Portland Police Training 2
6/12/03  Reed Tour 1
6/18/03 NRC , Inspection 2
6/19/03  Summer Science Camp Tour ‘ 7 Yes
6/20/03  Portland Police - Training. 6
6/25/03  Reed ' Maintenance 1
7/1/03 . ASE (Summer Intemn) Training 1
7/1/03  United Fire . Maintenance 1
7/2/03  ASE (Summer Intérn) Training 1
7/3/03 ASE (Summer Intern)’ Training 1
7/7/03 ASE {Summer Intern) Training 1
7/8/03 ASE (Summer Intern) Training 1
. 7/9/03  ASE (Summer Intern) Training 1
7/10/03  ASE (Summer Intern) Training 1
7/14/03  ASE (Summer Intern) Training 1
7/15/03  ASE (Summer Intern) Training 1
7/16/03  ASE (Summer Intemn) Training 1
7/17/03  ASE (Summer Intem) Training 1
7/17/03  Saturday Academy Tour 12 Yes
7/17/03  Reed Environmental Health 2
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Date: institution .. Purpose: # U-Share-
7/18/03 ASE (Summer Intern) Training =~~~ 1 -
7/21/03  ASE (Summer Intem) . Training 1
7/22/03 - ASE (Summer Intern) Training 1
7/23/03  ASE (Summer Intern) Training 1
7/24/03  ASE (Summer Intern) Training 1
7/25/03  ASE (Summer Intern) Training 1
7/28/03  ASE (Summer Intern) Training 1
7/30/03 ASE (Summer Intemn) Training 1
7/30/03  Reed ¢ Maintenance 1
7/31/03  ASE (Summer Intemn) - Training 1
8/1/03 ASE (Summer Inten) Training 1
8/1/03  Oregon State University Tour o 1
8/4/03  Reed Maintenance - 2
8/18/03  MRP Maintenance . - 2
8/18/03 Reed " Maintenance 1
8/18/03  ASE (Summer Intern). Training 1
8/19/03 - Reed Safety Inspection 2
8/19/03  ASE (Summer Intern) Training. . 1
8/19/03  United Fire : Maintenance 1
8/20/03  ASE (Summer Intern). Training 1
8/25/03 Reed Orientation Tour 2
8/27/03  Reed Orientation Tour. 18
8/28/03  Reed Orientation Tour 20
8/28/03  Friend Tour 1
8/29/03  ASE (Summer Intern) Training 1

Reed Orientation . Tour 7

8/30/03
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