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REED COLLEGE

REACTOR FACILITY . October 21, 2010

ATTN: Document Conﬁol Desk
U S. Nuclear Regulatory Commission

Woodstock Boulevard

vl"orrland, Oregon .
orronsiss Washington, DC 20555-0001
- Docket: 50-288
welephone : License No: R-112 ‘
50377777222 ’ Subject: RAI TAC NO. ME4086
fax
503/777-7274
email . : - Attached are the answers to the subject RAI dated September 27, 2010.
eactor@recd.cdu We have e, revised our proposed amendment to allow us to use fuel we re-
o ce1ve S’allowed under our current License and Technical Specifications.
hecpifireactor.reed.cdu The response and attachments do not contain any security sensitive infor-

mation.

Please contact us if you have any questions. Thank you.

[ declare under penalty of perjury that the foregoing is true and correct.

Executed on ,0-21—1¢0

Director, Reed Research Reactor




1

Your proposed changes to license condition 2.B: would restrict special nuclear material (SNM) to low-
enriched uranium (LEU) and only allow SNM in the form of TRIGA fuel. Do you possess any SNM of
other forms or enrichments such as fission chambers or flux foils? If so, please revise your proposed

license condition to specify the amount, enrichment and form of the material.

See revised submittal that includes fission chambers. Note also that we have removed the

reference to the 1-Curie PuBe source which was removed from the rector decades ago.

During its review, the U. S. Nuclear Regulatory Commission staff has noted some corrections énd

_updates that need to be made to license condition 2.B. The reference to “Chapter 1” in the license

condition should be “Chapter I.” The title of “Title 10 of the Code of Federal Regulations (10 CFR)
Part 70” has been revised since license condition 2.B. was originally written. The title of 10 CFR Part
70 is now “Domestic Licensing of Special Nuclear Material.” The license condition does not contain
authority for SNM produced during operation of the reactor which was common for license conditions
written during the 1960s. License condition 2.B. should contain authority to receive, possess, use, but

. not separate, such special nuclear material as may be produced by operation of the reactor. Please

address these issues or explain why these revisions to the license condition are not needed.

See revised submittal that includes these changes.

The fuel you are to receive from the University of Arizona (UA) contains SNM and byproduct material
produced by operation with the fuel in the UA reactor. Please propose changes to your license condi-
tion to receive and possess, but not use this material.

See revised submittal that includes these changes.

Please discuss ‘the similarities and differences between the UA fuel and the current Reed Research
Reactor fuel. Discuss dimensions, uranium content and density, burn up, built-in poisons if any, mate-
rials of construction, etc.

The fuel currently at the Reed Research Reactor is shown in Table 1 and compared to the
Arizona fuel we are receiving. Note that other than burn up, it is identical to the stainless
steel clad fuel we are using.

Table 1: Fuel Elements for Use

Uramum content [mass %] ,

BOL U-235 enrich. [mass %] U] 19.89
Fuel alloy outer diameter [mm] 35.82
Fuel alloy length[mm] - |  355.6

Cladding material Al
Cladding thickness [mm] 0.83
Cladding outer diameter [mm] 37.47

Overall length [mm] 720
Built in poisons None
Average MW-hrs 21:31
Maximum MW-hrs 27.47

Number 58




Some of the fuel from Arizona will not be used at Reed. It is listed in Table 2. We will pos-
sess but not use the 2898, 4058, and the folower elements until the US DOE removes them *.
for ultimate disposal.

Table 2: Fuel Elements for Possession Only

s o U-235(g) | Comments .
2898 D 180. 8500 36.1700 |  Canbe disassembled
_ 4058 X 190.0000 38.0000 Damaged
"SHIM ROD FF 160.0000 32.0000 Control Rod Follower’
REG ROD FF : 160.0000 - | 320000 Control Rod Follower 5

Your appllcat/on states that storage of the UA fuel in fuel storage racks will meet the technlcal specm-
cation (TS) requirements for fuel storage. Please prowde your basis for reachmg this conclusmn
(p/ease show compllance w1th TS H 1 andH 2) T 3
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This RAI is no longer applicable since the fuel that is allowed in the réactor is already-c6v-
ered under our current License and Technical Specifications. The fuel from Arizona that we
will not be-using will'be stored in the US:DOE: supphed transfer baskets in- the reactor pool

until such timeas the.US DOE removes‘it from the: 51te Coo BT s e
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Revised February 17, 1992 to reflect the NRC License Authorlty Frle Copy as amended
through Amendment No. 5 |ssued January 16, 1992.:

THE REED INSTITUTE (REED COLLEGE)
DOCKET NO. 50-288 -,

FACILITY LICENSE

T

e License: No-;' R-1 1'2

Copes o B R TN T L A
The Atomic Energy Commission ("The Commission") having-found, with respect to the
- application for license of The Reed lnstrtute (Reed CoIlege) (herernafter "Reed College"
- ort'the Ircensee") that ‘ v :
Lttt A B S Y oo " CITRN I ";:5‘,"' . tf._v:ﬁ«~v S )
a. The appllcatlon for license complres with the requwements of the Atomlc Energy Act
of 1954, as amended (herernafter "the Act") and the Commrssron s regulations set
.forth in Tltle 10, Chapter 1, CFR g,y I O

T N T Ty . f,« oy { : i
b. j'l'he reactor has been constructed rn conformlty wrth Constructron Permrt No .CPRR-
101 and will operate in conformity: with the application and in conformity: wrth the Act

and the rules and regulations of the Commission;

c. There is reasonable assurance that the reactor can be cperated at the designated
- location without endangering the health and safety of the public;

d. Reed College is technically and financially qualified to engage in the proposed
_activities in accordance with the Commission's regulations;

e. The issuance of this license will not be inimical to the common defense and security
or to the health and safety of the public: and

f. Reed College is a nonprofit educational institution and will operate the reactor for the
conduct of educational activities. 'Reed College is therefore exempt from the
financial protection requirements of Section 170 of the Act.

Facility Licensé No. R-112 effective as of the date of issuance, is issued as follows:

1. This license applies to the TRIGA Mark | type nuclear reactor (herein "the reactor"),
owned by Reed College and located on its campus in Portland, Oregon, and which is
described in the application for license dated April 15, 1967, and supplements
thereto dated July 5 and August 22, 1967, and March 13 and April 26, 1968 (herein
referred to as "the application"), and authorized for construction by Construction
Permit No. CPRR-101.



2. Subject to the conditions and requirements mcorporated herein, the Commission
hereby licenses Reed College: . _

A.

Pursuant to Section 104 c-of the Act and Title 10, Chapter 1, CFR, Part 50
"Licensing of Production and Utilization Facilities", to possess, use and operate

the reactor as a utilization facility in accordance with the procedures and

limitations described in the application and in this license;

Pursuant to the Act.and Title 10, Chapter |, CFR 50, Part,70, "Domestic Licensing
of Special Nuclear Material," to receive, possess and use:up to 7000 grams of
contained uranium-235 in the form of TRIGA® fuel, and to possess, but not to
separate, such special nuclear material and byproduct material as may be
produced by operation of the reactor: and

Pursuant to the Act and Title 10, Chapter |, CFR, Part 30, "Rules of General

Applicability to Licensing of Byproduct material", to receive, possess and use a
1.64-curie sealed-americium-beryllium: neutron startup source for-the operation of
the reactor and

Pursuant to the Act and Title 10 Chapter I CFR 50 Part 70 "Domestrc chensrng
of Special Nuclear. Material;* to.receive; possess,and use-up to;11. -grams of .

' contalned hlghly enrlched uranlum 235 m the form. of_frssron chambers and

T YES N A Y
Pursuant to the Act and Trtle 10 Chapterl CFR 50, Part 70 'Domestlc chensrng
of Special Nuclear; Material," to.receive;and possess- but not to use-up to 300
grams of contained:uranium-235 in.the.form, of ; TRIGA@ fuel- from the University of
Arizona reactor; and:to pessess;; .but: Rotto separate;.sueh speclal nuclear

material and byproduct material that may be contalned in the fuel.

R . oy PR ,H.,,‘ PR
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. The Ircense shall beadeemed to contaln and be subject to. the condltrons specrfred in
- Part 20, Section;30.34 of Part 30, -Sections;50.54- and .50.59 of part.50, and Section
70. 32 of Part 70 of; the Commrssron S regulatlons is. subject to all appllcable

hereafter in effect and is subject to the addltlonal condrtlons specrfred or _
mcorporated below P VML LAST SRS L gy LR F

R

'A. Maximum Power LeveI FU it L b e G e

The licensee may operate the reactor at steady -state power Ievels upto a
maximum of 250 kilowatts (thermal)

G
ER RS

B'.‘ Technlcal Specrflcatlons



- The: Technlca' Specrflcatlons contained in Appendix A, as revised through
Change No. 4, are hereby incorporated in this license. The licensee shall -
operate the reactor in accordance with these Technical Specifications. No
changes shall be made'in the Technical Specifications unless authorized by the
Commission as provided in Section 50.59 of 10 CPR Part 50. '

[
g

C. Records ’ T E ST

(This entire section deleted as perramendment of 10 3 72 See Sect.on K of the
'»Techmcal Spemflcatlono) ST TR S T e
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In add|t|on to feports othe‘Wise requrred bv apphcable regulations b
Vi AR B

(1) Thelicensee shall inform the Comm|SS|on of any incident or condltlon

TR relatrng to the operatlon ‘of the'réactor which prevented ér.could-have

S prevented a'ntiCiear systerri-froni pertorrnlng its: safety function as described

O05 inthe Teshricé! $pecification of in the safety analysisireport. For each such
~occurrence, Reed College shall promptly notify by telephone or telegraph the
* ‘Director-of the’ appropnate Atorni¢' Energy Cornmission Régional Compliance

' ’Offlct, lis tea in A’ppendlx D’of 10 GFRPart 20-and shali:submit within ten (10)

days a feport in wrrtlng fosiha: Birector . Divisionof Réactér:Licensing

(here.naften "uirector‘ "DR' “)”' "*h a copy to the: Reglonal Compllance Office.

BEh P e sl yer

Dlrector DRL desc'mmg the meacured valués of the operatmg cond|t|ons or
- uharacterlstlcs listed ' below and evaluating any S|gn|fu,ant vanatlon of a
A measured value fron" ‘the co.respondlng predlcted value R :

s
""‘:"x;"'~' t\ o i‘) *“

ETN R
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(a) Maximum excess reactivity of the facility, not mcludmg the worth of
control rods or other control devices such as burnable p0|son stnps or
soluble poison, or any expenments S TS A

(b)Tota.contru'rodreactlwtyworth SRR

(c) Minimum shutdown margin both at room and operatlng temperatures

v

(d) MaX|mum worth of the single control rod of hlghest react|V|ty value; and



(e) Maximum total and individual reactivity worth of any fixed or movable
experiments inserted in the facility.

(3) The licensee shall report to the Dlrector, DRL, in writing within thirty (30) _
~ days of its occurrence any substantial variance disclosed by operation of the
reactor from performance specifications contained in the safety analysis
report or in the Technical Specifications.

(4) The licensee shall report to the Director, DRL, in writing within thirty (30)

days of its occurrence, any significant change in the transient or accident
analysis, as described in the safety analysis report.

E. Physical Security Plan

The licensee shall maintain and fully implement all provisions of the Commission-
approved physical security plan, including amendments and changes made
pursuant to the authority of 10 CFR 50.54(p). The approved physical security
plan entitled "Physical Security Plan for Reed College Reactor Facility" dated
June 1983, submitted by letter dated November 10, 1983, as supplemented by
letter dated February 22, 1984, consists of documents withheld from pubhc
disclosure pursuant to 10 CFR 2.790(d). -

F. Until completion of the Recovery Plan in response to the Commission's
Confirmatory Action Letter of November 25, 1991, the time periodicity
requirements for Technical Specifications surveillances E.3, F.2, F.9, and F.10
will be waived. However, these surveillance requ:rements must be completed
prior to return to routine reactor operations.

4, ThIS license is effective as of the date of i issuance and shall expire at mldnlght
October 3, 2007

'FOR THE ATOMIC ENERGY COMMISSION

Donald J. Skovholt
Assistant Director for Reactor Operations
Division of Reactor Licensing

Date of issuance: July 2, 1968



