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Lod ct No.. 50-124

Virginia Polytechnic Institute and
State University

ATN- Mr. T. F. Parkinson, Director
Nuclear Laboratory

Cullege of Engineerinc
912cksburg, Vi rginia 2aC61

Csar Mr. r 1rkinson:

Your License No. R-62 will expire November 16, 1979. As discussed with
cur staff, renewal oi your license requires submission of an applicationst:,n demonstrates the reactor can continue to be operated safely and that

reactor components and systems will be capable of withstanding pro-rno
rag?d use over the term of the renewal. General requirements are provided

in Title 10 Code of Federal Regulations (10 CFR), Parts 50, 51, 55 and 73.
Enclosed are specific items that will be reviewed prior to renewal of your
license.

You are reminded that if you are planning to renew your license,10 CFR
2.109 requires a tirely filing (at least 30 days prior 'o expiration of

current license term) of your application. You are further advisedycur
to review 10 CFR 50.51 to assist you in determining the period of the re-
newal.

: addition to the foregoing, discussions with your staff along with your
ietter of April 16, 1979, indicate your plans to increase power level from
the current authorized 100 G(t) to 500 KU(t). Also enclosed are items
that should be included in your revised safety analysis report.

The foregoing has been provided to assist you in the license r.;newal process.
Please do not hesitate to contact Steve Raros (301-492-7435) who has been
assigned project manager for your facility.

Sincerely,
%
- ?. c : . j,- ,

' '^

/
J*

,
, , , , .

Robert W. Reid, Chief
Operating Paactors Branch r4
Division of Operating Reactors

Enclosures:
1. License Renewal Raview
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ENCLOSURE 1
.

LICENSE RENEWAL PEVIEW ITEv.S_

A. Cuntents of Acolication

i. General Infomation (10 CFR 50.33)

Provide applicable informatior, delineated in the referent regulation.
The folloning 10 CFR 50.33 paragraphs obtain and additional guidance
is provide herein:

(e) Include all NO.C licenses issued for use on the car.::as

|
(f) Financial Considerations _- The review process to satisfy 10 CFR

50.33(f) requires inforntion that will show that the licensee
possess tne funds necessary to cover estimated operating costs
cr :nat tnere is reascnable assurance of obtairing tw funds #or
the period of the license renewal plus the estirated costs of
cemanently shutting down tne facility and maintaining it in a
safe condition. To facilitate reviewing the financial aspects,
it is requested that the followi~.g inferr.ation be provided in
three signed ar,c notar1:ed originals and six additional copies:

The most recent published annual statement. Indicate, or
(1)

provide separately, that portion of the budget which clearly
delineates the sources of funds to be utilized to cover
costs of oper a tion of your reactor facility.

(2) The estimated annual costs to ocerate the reactor for the
acditional license renewal period and a ce#tification that
amounts designated in your apolication for renewal of the
facility wili be included in future budgets.

The esticated costs of permanently shutting cown the reactcr,(3) a listing of what is incluced in *.nese costs, the assurptiens
r.ade in estinating the costs, the type of shutdown conter. plated,
and the scurce of funds to ccver these costs.

(4) A.~. citimate of the annual cost to aintain the shutdown facilities
in a safe condition. Indicate what is included in this estimate,
assumptions made in cetemirjing the cost, any interest rates,

assumed, and the source of tuncs to cover this.
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Tne following is provided to assist in deterrining your estimated costsa.
for pecanently shutting doan your reactor. Choose the option (see
Regulatory Guide 1.56) you deem most appropriate. Tne following is an
example for a TRIGA reactor using the mothballing option for decomissinding.

"It is assumed that dismantling of the core strecture and other radioactive
portions of tne reactor system will be perforned 3 to 5 years af ter complete
renoval of the fuel. The following provides estimated decomissioning costs
(1976 5 value):

a. Rencs;l and disscsal of fuel 0
52,000.00/ fuel element

Approx.150 x $2,000.00 $ 300,000.00

t. ReToval and disp: sal of core structure $ 20,000.00

c. Removal and dis;c al of reactor '.ank, bear:' orts,
*ne mal column, etc. $ 250,000.00
.

r

d. Remov11 and disposal of reactor exposure room and
biological concrete shield 5 250,000.00

a. Decentamination $ 50,000.C0

f. Dismantling of reactor bridge and cooling system $ 10,0C0.00

g. 'Jnexcected excerses $ 1:0.0C0.00

Total $1,000,000.00

Three to five (3-5) , ears cooling period af ter ccmplete re oval of the fuel is
recessary befcre dismantling of the core structure and other radioactive portions
of tne reactor asse-bly. During this period the room nousing the reactor structure
will be maintained as a restricted area under a NRC pcssession-only license.

It :s recc= ended by the Nuclear Regulatory Comission thu :he same security
level be maintained during this period as described in the Texas A&M University
TRIGA Research Reactor security plan. Minimum monitoring systems will be such as
to insure that the health and safety of the public is not endangered. A facility
radiaticn survey, an environmental survey and an administrative procedure will
be estaolished for the nctification and reporting of abnor ai occurrence.
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Estimated cost (1976 5 value) to acintain the shutdown facility in
a safe condition:

Personnel

a. Radiological survey, maintenance and
administration $ 26,200.02/yr.

b. Supervisory and to prepare and coordinate
detailed plan for dismantling and
disposal of structure $ 20,000.00

Total amount for a maximum period of 5 years

(5 x $26,200.00) + $20,000.00 $ 151,000.00"

The foregoing numbers, would of course, be different for your facility and
also changed if you choose a different option. This has been provided because
of requests from other licensees on what criteria should be considered.

2. Filing of Acolica tions

Provide applicable infomation as delineated in 10 CFR 50.30 as follows:

(e) Exempt

(f) Environmental Consicerations

Attached is a memorandum, " Environmental Considerations Regarding the Licensing
of Research Reactors and Critical Facilities" dated January 28, 1974, from
D. Muller to D. Skovholt, that provides the general environmental incact of
research reactors and may be used as a reference in ceveloping an Environmental
Impact Appraisal (EIA). As a result of the attached memorandum, it was deter-
mined that an Environmental Impact Statement (EIS) is not required for research
reactor s authorized to operate at 2 MW(t) and less. However, an EIA is required,
and, therefore, sufficient information must be submitted to support and develop
the EIA. (See attached MSU EIA for a sample.)

3. M.Snical Infor-ation (10 CFR 50.30)

(a) FSAR - (acolicable cortions) of 10 C.R 50.35(b)

' c- plete er.iea of your Safety Analysis Report (Sic) l'1 be conducted to
ensure nc sigrificant safe " nazard exists. A preli-irary revis of your S 2

_ ita: : n:t te u::a.cd :: current c.;aljsis te:~i;;e: a n inf;r ation. 3
73 or'[" nil license 35 '..ited for a sreci#ic te , the fact 'ha: ::19 :: 3

r,

::"iCusly ha.e ,cen a : f ire ': $0~e detericrdtion C the reac Or Structsre, One#

: . ' t; of ;ne fa :.l i t; to o?9 fate safelf for the reOues ted F-: e'. al period ic a
3a f e ty Cuesticn. I1erf: t, !"i 3AS sh:ald include 7"fOrratiCr that describes
!ne facility and SIl C'l'ges ~3de during tCe license seriCd; I"e design basis and

he e
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limits on its operation; and a safety analysis of the structures; components
and systems showing they will be able to perform their intended function;
updated information on meteorology, seismic and other natural and unnatural
phenomena; analyses of a design bases accident (DBA) and the consequences
thereto - for example the DBA for a TRIGA reactor is a single fuel element
leaking in air; etc.

(b) 10 CFR 50.34(b)(6) - Apolicable portions

The following pertains to specific items:

(v) Emergency Planning

The plan should contain, but not be limited to the elements
listed in Section IV of Appendix E to 10 CFR Part 50. Attached
are draft copies of ANS 15.16, " Standard for Energency Planning
for Research Reactors," and Regulatory Guide 2.6 (issued for
comment) " Emergency Planning for Research Reactors."

Although in draft form they are being used by Staff reviewers to
ensure compliance with Appendix E, you are requested to use
these documents as guides in preparing the emergency plan portion
of your application.

(vi) Proposed Technical Specifications (TS) in accordance with 10 CFR
50.36)

A review af your license and TS reveals that it does not conform
in content to current standards. Fo r exampl e , i t is mo re
appropriate that the records and report section of the license
be included as part of the administrative controls section of
the TS. The T5 shall include items in the categories delineated
in 10 CFR 50.36(c) " Safety Limits - Limiting Safety System
Settings - Limiting Control Settings - Limiting Condition for
Operation - Surveillance Requirements - Cesign Features -
Administrative Controls. " Each specification shall list the
" Applicability - Objective - Statement of the Specification -
A Summary Statement of the Bases (or reason for the specifications).
Each specification is derived from the SAR and therefore should
include the liniting conditions of operation and surveillance
requirements described in the SAR that will substantiate that
there are sufficient cnecks and controls established to provide
early detection of deterioration of systems, components and
structures and operating limits to ensure safe operation for
the renewal period. We have no typical updated Argonau t TS
available. However, attached is a recently approved Tb for Union
Carbide that you may use as a guide in revising yours.

hb2 ))k
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Also attached are a draft copy of ANS 15.18, " Standard for
Administrative Controls for Research Reactors," and an
administrative control section guidance previously provided
to all research reactor facilities. You also are requested
to review the administrative sections using this guidance
and consider any changes you may want.

The following guidance previously provided should be considered in your
review process:

( a.) ALARA consideration should be included in the TS, as delineated
in 10 CFR 50.36a (see ANS 15.12 attached).

(b) Provision regarding the insertion and irradiation of explosives must
be included in the TS or not be handled at all. All research reactors
licensees were advised of this requirement June 1971. Previous concerns
are reiterated in the folicwing:

"An increasing number of programs being performed at. research and testing
reactor facilities involving the radiograpny of explosives. The presence
and irraciation of explosives in a re;ctor facility rust be evaluated
carefully because the potential for damage to the reactor. The use of
explosives within a reactor facility is considered to be an unreviewed
safety cuestion pursuant to Section 50.59 of 10 CFR Fart 50 unless such
usage has been reviewed and approved by the Comissicn. If you presently
receive, or have plans to receive and handle explosives, an evaluation
of the consecuences of accidental explosions should be made and submitted
to e C:. mission's Direc. tor of Reactor Lictnsing. proposed opera ting
restrictiers that provide for safe usage of explosive materiais should be
sub-itted fo- inclusion in your TS. In this context, "exolosives" include
all naterials that would constitute Class A, Class B and Class C explosives
as described in Title 49, Parts 172 and 173 of the Code of Federal
Regulations, regarding transportation of expl sives and other dangerous
materials.

The TS should contain sufficient information to establish operating
restrictions; should indicate the maximum quantity of explosives (in
pounds of equivalent TNT) allowed in the facility, tne form of the
explosives, the controls exercised when ".andling and storing explosives,
the cu ulative radiation exposure limits for explosives, the utiii:ation
of ex losives within the facility, and the maximum quantity of expicsives
that could be involved in costulated accidents; and should include an
assessnent of the probability and tne potential consequences of ar explc-
sion occurring".

l} ()2 ))b
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(c) Many of the research reactors still use abnormal occurrences (AO) as
p eviously used in Regulatory Guide 1.16. It was used to designate any
unscheduled or unanticipated operaticn event reported to the Commission.
Included in these reported events were (1) events that would or did have
significance from the standpoint of public health or safety and (2) events
reported to NRC for performance evaluation and trend determinations. In

. Section 203 of the Energy Reorganization Act of 1974 (Pub. L. 83-438),
an " abnormal occurrence" is defined for the purposes of the reporting
req 0irements of the Act as an unscheduled incident or event which the
Conmission determines is significant from the standpoint of public health
or safety. In order to be consistent with this definition, the events
previously designated as "abn r al occurrences" are now designated
" rep 3rtable occurrences." The decision to change the designation to
"abnor al cccurence" rests with the Commission.

-1;o attached is are set of egulatcg Guides (2.1-2.5) ?at percai, to'':
esearch reactccs that shculd ce z ed in aeveloping ,a r TS.

(c) 0:erator Licenses and Recualification Training Procram (10 CFR Part 551

(10 CFR 50.34(b)(7) and (8).

(c) Physical Security Plan (10 CFR 50.34(c))

Your physical security plan will be reviewed in accordance with 10 CFR
Part 73. If reatired, submit six copies of your revised physical
security plan (PSP) with your renewal acolication. As your PSP will
become part of tne license and referenced as such in the renewed license
documentation, it is further requested that the plan be reconciled into a
single document. To facilitate further revisions made in accordance with
10 CFR 50.5:(c) and amendments submitted for approval, it is recuested
tnat the PSP be in loose-leaf format. The following is an examole of a
license amen'cment making the PS? part of the license:

"The licensee shall maintain in effect and fully impiment all
provisions of the NRC Staff-approved physical .curity plan, including
amendments and changes made pursuant to the authority of 10 CFR 50.54(p).
The approved security plan consists of documents withheld from public
disclosure pursuant to 10 CFR 2.790, collectively titled, " Veterans
Ad. ministration Hospital, Omaha, Nebraska, Security Plan," as follows:

Original, submitted with letter dnied May 31, 1973
Revision 1, submitted with letter dated November 25, 1973
:evision 2, submitted with letter dated January 10, 197
revision 3, submitted with letter dated March 11, 197a"

This, of course, is only an ex2mple and does not reflect your actual PSP.

Attached is a copy of prcposed Regulatory Guide 5.XX. It contains a forrat
to ensure compliance with the regulations. Althcugh not yet issued, it does
provide the essential for at and guidance to be followed; there#o e, it'
is recuested you use this guide in developing your license rene. sal application.
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Department o f Energy and State have instituted a program to implement the
Nonproliferation Act of March 10, 1978, by reducing the enrichment of fuels
in nonpower reactors. Concomitant to this, the proposed Regulation 573.47 is
desicned to inclement the US/IAEA Agreement when approved by the Senate. Both
of these actio'ns are keyed to the enrichment of fuel and cther SM', tnerefg e,
your license, wnich authorizes certain maximum possession limits of S',M (U 3s,
Pu, U233), should be changed to reflect not only the total a cunt of SNM, but
the cercent enrichment of each; the amount of ShM exe pt and how exempt (i.e.,

F
i n,s m i , establieb t".e basis1C C' . 73.-(b)); and the amount of SN" ncnexempt.

#:- tre le'cel :f crotecticn of your PSP. Y o u a r e r * u c t e d t o r e . . e <. '_ ' : fore-
""

; ': ;t- 5:r ::t to yesr fac;iity and irci de / cur pr:,::^ : . '+~:"-

:;r -:: ' ,:1:ico.

B. Standards and Regulatory Guides

For your infomation, concomitant to the review of items in A above, all
documents will include a persual to ensure you have included references and
use of applicable ANS/ ANSI standards and NRC Regulatory- Gides (2.1 - 2.5)
for research reactors.

* NOTE: 1. All items from reference 10 CFR articles not listed above
are sel f-explanatory.

2. Above subparagraphs are keyed to 10 CFR paragraphs.

Attachments: 1. Muller /Skovholt Meno dtd.1/28/74
2. Draf t Copy ANS 15.16 - Enargency Planning
3. Copy Reg. Guido 2.6 - Emergency Planning (Issued fot omment)
4. NRC Reguletory ides 2.1 - 2.5
5. Draf t Copy ANS 15.18
6. NRC Guidance for Administrative Controls
7. Draft Reguiatory Guide 5.XX - Physical Security Plan
8. Draf t ANS 15.12
9. Sarple TS

10. Sarple EIA

.1
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Et4 CLOSURE 2

POWER ItiCREASE SAR TOPICS

As discussed with Jur staff on May 24, 1979, we have reviewed the proposed
alterations to be done in conjunction with your contemplated power increase
and see nothing that will prevent you from satisfying thermal hydraulics and
heat transfer requirements. However, as we do not have all the data - fuel
temperatures at 500 KW etc., it was act possible to provide a complete
evaluation. When you submit your application for power increase we will be
able to fully apprise the engineering and physics consequences. In order
that we may have the data to fully evaluate your safety analyses, the
following while not all inclusive is provided to assist you in developing
your safety analysis report:

1. Maximum Burnup Levels - Discussion on maximum burnup levels at 500 KW.
Compare this cata with that experienced for the present VPI fuel.

2. Thermal Power Density - (KW/ft or W/cc) - Discussion on maximum power
density expected at 500 KW and conpare with present operating conditions.

3. Geometry - Discuss any geometry differences that may exist when at
500 KW.

4. Core Conficuration - Discuss any differences in core configuration that
may be required when at 500 KW. Include differences in fuel loading,
fission density distribution, etc.

5. Thermal Characteristics - Discuss the maxmum fuel and surface temperature,
maximum surface heat flux, coolant flow requirements, etc. , expected at
500 KW operation and compare with the present operating level.

6. Manufacturing Data - Describe the manufacturing process of the fuel
and include all necessary data to support the conclusion the fuel will
perform safely at the higher power level .

7. Fuel Censity - Include a discussion of the affects on fuel density when
operating at 500 KW.

8. Failure History - Discuss the average or projected rejection rate for
the fuel and any reactor failure history or estimates at 500 KW.
Compare these values with statistical / historical data for the fuel

at 100 KW.

9. Fuel Swellino or Blistering - Discuss the degree of dimensional stability
as a function of speci fic power, burnup, and fuel temperature. Those
parameters considered to be design limits should be included as TS and
compared with similar values at 100 KW.

462 118



. .

2_

10. Corrosion Behavior - Discuss corrosion rates for the fuel cladding
under projected typical water chemistry condition at 500 KW and
compare with similar data at 100 KW ope.ation. Include the bases
for and any changes required in water chemistry and surveillance
specifications.

11. Environmental Considerations - Discuss the environmental impact at
500 KW. Include any changes and composition of fission products,
significant changes in the types of and whether or not there is any
increase in the amount of effluents, and any increase in the cotential
for accidental releases.

12. Cesign Basis Accident - Discuss what is to be considered the design
basis accident (CSA) when operating at 500 KW and compare with the
DBA at the 100 KW. This may be the same accident as a DBA is con-
sidered to be one step beyond the most credible accident.

'' 5 7' l)9
_


