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UNITED STATES
"

<

[ Lg| NUCLEAR REGULATORY COMMISSION- 1
+-- $

E, . WASHINGTON, D. C. 20555 -1

'S'

'g / Julyf 30,1984
agg,9

-

Docket No. 50-223

5. Leon'BSghian'-
: Director of Nuclear Center'.

' University of Lowell
.. <0ne University Avenue
."

'Lowell, Massachusetts? 01854
.

Dear Mr. Beghian:.

.

-This letter.is'to. remind you that the 0perating License No..'R-125, for the
University of Lowell Research Reactor is scheduled to expire on April 20,
1985, and to provide you guidance for preparing your application for a re-
newal of the license... Title 10 of the Code of Federal Regulations'(10 CFR-

'2.109) allows continued operation under your current license until the Nuclear
Regulatory Commission -(NRC) acts on an application for renewal, provided the
application is received at least-30 days prior to the expiration date of your
current license.- e.

. .The NRC considers the renewal of a non-power reactor operating. license to be-

equivalent to reissuing the license. Therefore, renewal is not merely;a routine
administrative step, but involves in-depth reviews of all documentation related
to the facility, an on-site review, and publication in the Federal Register of
a notice of your request that provfdes the opportunity for public participation, -

as well as a . notice of the results of our review of your application.

Your. renewal application should address the requirements in 10 CFR Parts 50,
51, 55, and 73, and should demonstrate that the reactor can continue to be
operated safely.and without adverse environmental impact. For the review of
your renewal application, the NRC staff will apply the guidance contained in
.the Division 2 Regulatory Guides for Research Reactors and the industry stand-
ards in the ANS-15 Series.

In order for us to perform an adequate review, you are requested to include,
as part of your application, all of the following documentation, in accordance
with 10 CFR 50.33 and 50.34: .

l' Updated or Revised Safety Analysis Report (SAR)

cA complete revised and updated edition of your Safety Analysis Report
and Technical Specifications are required to be submitted with your

-renewal application. The SAR should include information that describes

.
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'the' facility and all changes made'during the license period; the. design
.

'

,
. ,

bases and' limits on 91ts operation; and a safety analysis'of the struc-: N

tures, components and systems.to ensure that they will:be able to con--
- tinue to perform their intended functions.. - Potential and reasonable-,

1 accident scenarios and their consequences'should be analyzed using the
. -besticurrent input data and computational' techniques, and should rely, '

s-
" :wherever-possible, on facility operating' experience..

Furthermore, the SAR-should includeTupdated information and analyses on.
,

demography, meteorology, geology,. seismology and other. natural and unnatu--
ral phenomena.-

2... Financial Qualifications to Continue Operation [10 CFR 50.33(f)] .

-This information must show that- there is reasonable assurance that you ,

will be able' to obtain the funds necessary to cover. estimated operating
~ costs for the period of the requested license renewal plus the estimated
costs of permanently _ shutting down the ' facility and either decommissioning
it'or maintaining it in a safe condition. To facilitate our review, we
request that the following 'information be provided', appropriately certified:

'

a. The most;recently published annual financial statement of the. . *
University. Indicate the source of funds utilized to cover costs
.of operation of the reactor facility,"

b. The estimated annual' cost to operate the reactor for the requested
period of ' renewal, and a. certification that future budgets will
. include these funds,

c. The estimated costs of eventually shutting down the reactor and
safely disposing'of it, a listing of what is included in these
costs, the assumptions underlying these~ estimated costs, the type
of shutdown contemplated, and the source of funds to cover these costs.

3. Environmental Report-(10 CFR 51) .

Your Environmental Report (ER) should include sufficient operational data, '

analyses and discussions to provide a substantial basis for NRC to develop
its Environmental Impact Assessment-(see enclosure for anLexample). -

L4.' Techriical Sp'ecifications

.The. content and' format for Technical Specifications should be in conform-
ance with ANSI /ANS 15.1-1982,;''The Development of Technical Specifications i

.

for Research Reactors." Any substantive. changes to the current technical
specifications should-be proposed at the time of the license renewal- *

application so they can be evaluated during the review. Note that in .

.following-the ANSI /ANS 15.1-1982 format, bases must be included to sup-
port all " specifications.".

i
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,

5. Operator Recualification Program [10 CFR 50.54 (1-1)' and 10 CFR 55 Appendix A]

A copy.of your current and implemented operator- requalification program
- must be submitted to ensure that it is reviewed with your renewal appli-

cation and meets current NRC requirements for non-power. reactors (guidance
contained in ANS 15.4-1978).

, 6. Emergency Plan [10 CFR 50.54(q) and (r) and 10.CFR 50 Appendix E]

-You submitted an. Emergency Plan on November 3, 1982. The staff's review
indicated that -additional- information is required (see our letter dated
March 15, 1984 with enclosed review comments). Your response to the
request should be' submitted no later than 30 days from the date of this
letter.

-7. Physical Security Plan (10 CFR 73.67)

You submitted a Physical Security Plan by letter dated March 26, 1981'-
and it was approved and~added into the license by Amendment 4 on June 2,
1981. The. approved plan is effective for your license renewal; resub-
mittal is not needed unless you desire to make any changes.

a

8. Filing of Application
_

The requirements for submitting your renewal application and all other
formal documentation relating tc your license with respect to addressee,
notarization, signatory and number of copies, are defined in NRR Generic
Letter No. 84-18 " Filing of Applications for Licenses and Amendments,"
from Darrell G. Eisenhut to All Non-Power Reactor Licensees, dated
July 6, 1984. Please follow the guidance in this letter.

For your further guidance in preparing the proper information to be included in
.

your license renewal application, we are enclosing a copy of the license renewal
package recently issued for University of Virginia ((UVA), which is a 2 MW fa-
cility similar to yours. This includes the staff's Safety Evaluation Report,
Environmental Impact Assessment and the Technical Specifications for the facil-
ity. Upon completion of the technical and safety reviews and a favorable eval-'

uation of your facility, similar documents will be issued in conjunction with
renewal of your reactor operating license. We emphasize that these enclosures
were developed and issued by the staff and are provided as examples of the types
of findings we must make. Your documentation must provide the technical and
descriptive information that will support our issuance of similar evaluations.

,
,
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iIf you have'any further questions or comments, please contact Angela T. Chu, our
Licensing Project Manager for your facility, at (301) 492-9798.

, ' Sincerely,

M
,

Cecil Thomas, Chief
Standardization and Special Projects
Division'of Licensing

,

. Enclosures:
As stated

.
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Mr. Leon Beghian ' -4 > July 30,1984
,.

'If you ha've any further questions ~ or comments, please contact Angela T. Chu, our -
Licensing Project Manager.for your facility, at (301) 492-9798.

Sincerely,

,

Original signed by
Cecil Thomas, Chief
Standardization and Special Projects -
Division of Licensing

.

Enclosures:
As stated

IST ION:
NRC PDR

LPD NSIC SSPB R/F
PAnderson AChu HBerkow'

,-

1

h S Shpad'k.
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.....
Docket No. 50-62

. Dr. J. S. Brenizer
~ "

.
.

Director, Reactor Facility-
University of Virginia. - -

. '

School of Engineering
,

and Applied Science
Charlottesville, VA 22901

.

Dear Dr. Brenizer:
__

The Comission has issued Amendment No.15 to Facility Operating License
No. R-66 (enclosed) for the University of Virginia pool reactor in response
to your application dated March 9,1977, 'as supplemented by the filings
dated . December 18, 1978, J anua ry~ 19, 19.79, September 18,1979, July 15,1980,
February 12; 1981, August 19,1981, March' 11,1982, March 19, .J.982, May 18,- -

1982, June 7,1982 and August 27, 1982.*

.

~ ~
..

, ,

, This amendment renews the operating license for twenty years from its date
of issuance. .

'

As discusse,d with and agreed to by your staff, we have added a technica'l
specification limit on maximum excess reactivity and have incorporated new -

requirements on the quality of the pool water. Also, we have made minor
editorial changes in the Technical Specificat' ions, as discussed with your-

staff, and have modified the formac to be consistent with ANS 15.1 (May
1982 Draft) "Staridard for the Development of Technical Specifications for
Research Reactors." .--

,..
-

.

It is Comnission policy to restate the license in its entirety on the occasion
of a license renewal. Therefore, your presently approved license has been
restated in its entirety incorporating all of the changes made since the ,
original license ,was issued. -

,

-

Copies of the Safety Evaluation Report, Environmental Impact Appraisal and
the Notice of Issuance / Negative Declaration are also enclosed. -

Sincerely,
,

.

M o.ob " J
Cecil 0. Thomas, Acting Chief )
Stan.dardization & Special Projects Branch !
Division of Licensing |

. .

Enclosures:
(1) Amendment No.15
(2) Safety Evaluation Report
(3) Envirchnental Impact Appraisal
(4) No-ice of Issuance / Negative Declaration - 9 NI-9-hhD pg

-

cc: w/ enclosure:
See next page ..

,
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Mr.~'J. B.' Jackson-
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: NUCLEAR REGULATORY COMMISSION -

,,
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,
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,

:

UNIVERSITY OF VIRGINIA .

,

' '

- DOCKET NO. 50-62
'

;. : .
'

. .

T,. ' AMENDED FACILITY OPERATING LICENSE , ,'_.. ,

[..-- .

,

: -
.

.
'

. Amendment No. 15' .-
*

.

License ~No. R-66 '-

,

.

.

_

I. 'The Nuclear Regulatory Comission (the Comission) has found that:

'A . The application for amendment by the. University of Virginia (the-

h . licensee) dated March 9,1977, as~ supplemented by dilings dated., -,

December 18,.1978, January 19, 1979, September 18' 1979, July 15, ,
*

, .
*

-
.1980, February 12, 1981, August 19.1981, March 11,.1982, March 199 *-

.
'

.1982, May 18,1982, June 7,1982 and August 27, 1982, complies with-

.

.. the standards and requirements.~ of the Atomic Energy Act of 1954, as'
-

amended (the Act), and the Comission's rules and. regulations as set'- -

.

forti,1 in 10 CFR Chapter I; -

,,

B. The facility will operate in conformity with the application th'e -
provisions of the Act, and the rules.and regulations of the Comissi'on;

..

C. There is reasonable assurance (i) that the activities authorized by
this. amendment can be conducted without endangering the health and ,

,

safety of. the public, and (ii) that'syct). activities will be c6nducted g

in compliance with the regulations of the Commission;

D. The licensee is technically and financially qualified to engage in
the activities authorized by this operating license in accordance '
with .the.r.ules and regulations of the Comission;

,

E. The licensee is a nonprofit educational institution and will .use
the facility for the conduct of educational activities, and has',.
satisfied the applicable provisions of 10 CFR 140, " Financial
Protection Requirements and Indemnity Agreements," of the
Coec.ission's regulations; *

,

: The issuance of this amendment will net be inimical to the corraon.

cefense and security or to the health and safety of the public
and does~not involve a ignificant hazards consideration;s

'

G. The issuance of this amendment is in accordanc' with 10 CFR 51 of
the Corr.lission's regulations and all applicable requirement's' have
been satisfied; and

.
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H.' EThe recaipt, ' possession and use of. the byproduct and special . ).-

- nuclear material as authorized by this license, will be in '. i

accordance with the Comission's regulations in 10 CFR 30 and'
70, including. sections' 30.33, 70.23 and 70.31. .

,

~

. /.'? , I I . . Flicility Operating | License No. R-66 is- hereby amended in *its entirety'
~

* -
- *

.

to read as.follows: -

3

!A. - This license applies to the light water-cooled and -moderated
swimming pool nuclear reactor owned by the University of Virginia
'(the licensee),' located on the camous of the University of Virginia-

at Charlottesville, Albemarle County -Virginia and described in
,

the application for license renewal. :- '

B. Subject to the condition,s and. requirements incorporated herein,.*

the pomis:; ion, hereby, licenses the University of Virginia: *
. .

4~

|. (1) Pursuant to SectionIl04c of the Act and 10 CFR 50,'es" Licensing,e
of-Production and Utilization Facilities," to poss s'and

*

operate the reactor as a utilization. facility at the desig-, ,

nated location near Charlottesville, Virginia, in accordance.

: with the procedures and limitations described in the appli-
cation and in this license.'

-

~
. 1

(2) Pursuant to the Act and 10 CFR 70, "Special Nuclear Materia,1.,"-

- to receive, possess and use up to 14.0 kilograms of contained ,
uranium 235 and 16 grams of plutonium in a Pu-Be source for
use.in connection with operation of the reactor.

,

4. -
, ,

| (3) Pursuant to the Act and 10 CFR Part'30',*" Rules of General *

! Applicability to Licensing of Byproduct Material" to
receive, possess, store and use in,the reactor pool 70,000:

curies of cob, alt 60; to receive, possess and use 1.0 gram ,,

| of neptunium 237; and to possess, but not separate, such
byproduct materials as l'.ay be produced by operation of the
reactor'- ..

- **. ., , ,
'

C. This license shall be deemed to contain, and be subject to, che
' '

I conditions specified in the' following Comission regulations:
' 10 CFR Part 20,'Section 30.34 of 10 CFR Part 30, Sections 50.54 '

and 50.59 of 10 CFR Part 50, and Section 70.32 of 10 CFR Part '-
70; and is subject to all *ap:licable provisions of the Act and,

to the. rules, regulations anc orders of the Comission now, or.

hereinafter in effect, and is subject to the additional conditions
specified below:

, .

i

f
*
e
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(1) ' Maximum Power t.evel,

The un'iversity of Virginia is authorized to operate the |
-

reactor at steady state power levels up to a maximum of .,

- 2 megawatts (thermal).. ,

N.*.' ;,.
*:*

. ., ..,
_

. ,

(2)'~ Technical Specifications .

,

The-Technical Specifications contained in A'ppendix A,' as ' '

revised through Amendment No.15, are hereby incorporated-

in the license. The University of Virginia shall operate
the facility in accordance with the Technical Specifications.,

'

' (3) Physical Security Plan
'

. ;

,The licensee shall inaintain and fully implement all pro *. . ,

* visions of the Comission's approved physical seetrity
plan, including amendments and changes made pursuant to.*-

- ,,+
'- ., the authority of 10 CFR 50.54(p). _The approved sicurity

'

- plan consists of documents withheld from public disclosure*

,

pursuant to 10 CFR'2.790,' entitled " University of Virginia '
.

Nuclear Reactor Facility. Physical Security Plan (July 1980)," .

'. submitted by letter dated July 15,1980, as revised by
letters dated February 26, 1981 and July 29. 1981, e

,

- - This license is effective as of the date of issuance and shall expire at'
midnight twenty. years from the date of issuance.

FOR THE NUELEAR REGULATORY COMMISSION. -
.

* so *0e ,

CAo. W
'

Cecil 0. Thomas, Acting Chi,ef
' ' ' Standardization & Special .

Projects Branch
~

Division of Licensing ],,
.

'

Enclosure:
A::,en:6 A - Technical

.
' b e:ifications, September 30, 1982 '

-

.

i Cate cf :ssuance: SEP 3 01982
.

.. .
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'

.

- FACILITY LICENSE NO. R-66
'

. TECHNICAL SPECIFICATIONS
'

-

FOR THE

UNIVEP,SITY OF VIRGINIA
.

DOCKET NO. 50-62
'

DATEi SEPTEMBER 30, 1982
. ~ ,
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1.0 |DEFINITIONSy
,

,

The : terms " safety limit" (SL)f " limiting safety system setting" (LSSS), " limiting
> condition of operation" (LCO), '! surveillance requirements," and " design features"
:are as-defined in 10 CFR 50.36.':-

.

Beam Ports: The beam ports are the-two 8-in.. neutron beam ports that penetrate.-

.the. shield.on the south side of'the pool.

Channell alibration: A channel calibration is an adjustment of.the channel soC
'

that its output responds, with acceptable range and accuracy, to known values
of the parameter that the channel measures. Calibration shall encompass the

' entire channel, including equipment actuation, alarm, or trip.
t

Chan'nel Checkk'A channe'l check is a qualitative verification of acceptable
performance by observation of channel behavior.' This verification should include
comparison of the channeljwith other independent channels or methods of ~ measuring
thesamevariable,Qherethiscapabilityexist.s.

Channel Test: ' A'danneb test is the in'troduction of a signal into a channel to
verify that it i's operable.

,,

Experiment: An\ experiment is (1)f any apparatus, device, or material placed in*.~
the reactor core ' region (in an experimental facility associated with the reactor,
or inline with a beam of radiatiori' emanating from the reactor) or (2) any incore
operation designed to measure reactor charpcteristics. '

Experimental Facility: . An experimental facility is any structure or device
associated with the reactor that is intended to guide, orient, position, manipu-
late, or otherwise facilitate a multiplicity of experiments of similar character.

'

Explosive Material: Explosive material is any solid or liquid that is categorized
as a Severe, Dangerous, or Very Dangerous Explosion Hazard in " Dangerous Properties

,of. Industrial Materials" by N. I. Sax, or is given an Identification of Reactivity
(Stability) index 2, 3, or 4 by the National Fire Protection Association'in its
publication 704-M, " Identification System for Fire Hazards of Materials," also
enumerated in the " Handbook for Laboratory Safety" published by the Chemical

-Rubber Co. \*
.

Fueled Experiment: AfueledexperimbntisanyexpeNiMentthatcontainsU-235 -

or -233 o.r Pu-239. This does not include the norma'l reactor core fuel elements.

Large Access Facilities: The large access facilities are the two large openings '

approximately 5 ft wide by 6 ft high that penetrate the shield on the south-
side of the pool.

Measured Value: The measured value of the process variable is the value of the,

! . variable as it appears on the output of a measuring channel.
-

;-

;

1,

_ ._ __ _ . - _ _ . _ _ _ . _ . - _ _ . . . _ _ , . , - . _ _ . _ .. _ _ _ _ _ _ _ _
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_ Measuring Channel:' -A measuring channel is the combination cf sensor, lines,,

amplifiers, and output-devices that.are connected for-the purpose of measuring
the value of a process variable.

Movable Experiment: A movable. experiment is one that may. be inserted, removed,
or manipulated while-the reactor is critical.

.

.On' Call: To be on call refers to an individual who.(1) has- been specifically
.designated'and the designation fe known to the operator on duty, (2) keeps the !

+ operator on duty informed of where he may be contacted and the phone number,
and (3) is capable of getting to the reactor facility within a reasonable time
nder normal conditions (e.g., approximately 30 min)..u

Operable: A component or system is operable when it is capable of performing
its intended function'in a normal manner.

Operatina: ' A component or system -is operating when it is performing its intended
function in a normal manner.

Reactivity Limits: Quantities are referenced to an average pool temperature of
~((90* F) with the effect of xenon poisoning on core activity accounted for if
greater than or equal to 0.05% Ak/k. The reactivity worth of samarium in the

.

'

core will not be included in reactivity, limits. The reference core condition '

will be known as the cold, xenon-free critical condition.

Reactor Operation: Reactor operation is when not all of the shim rods are' fully
inserted and six or more fuel elements are loaded in the grid plate.,

Reactor Safety System: The reactor safety system is that combination of measuring
channels and associated circuitry that forms the automatic protective system of
the reactor.

Reactor Secured: The reactor is secured when (1) all shim rods are fully inserted,
(2) the console key is in the OFF position and is removed from the lock, and

.(3)-no work is in progress incore involving fuel or experiments or maintenance
of the core structure, control rods, or control rod mechanisms.

'

Reactor Shutdown: The reactor is in a shutdown condition when all shim rods
are fully inserted.

Reculating Rod: The regulating rod is a control rod of low reactivity worth
fabricated from stainless steel and used to control reactor power. The rod may
be controlled by the operator with a manual switch or by an automatic controller.

Reportable Occurrence: A reportable occurrence is any of the conditions described
in Section 6.4.2 of these specifications.

Secured Experiment: A secured experiment is any experiment, experiment facility,
or component of an experiment that is held in a stationary position relative to
the reactor by mechanical means. The restraining forces must be substantially
greater than those-to which the experiment might be subjected by hydraulic,
pneumatic, buoyant, or other forces that are normal to the operating environment
of the experiment or by forces that can arise as a result of credible malfunc-
tions.

:
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A shim rod.is a' control rod fabricated from borated stainless steel,
.

,. ? #

' Shim Rod:i
, , , ..

.

,

which'isiused to' comp'ensate forsfuel burnup',. temperature, and poison effects.
A shim cod is magnetically coupled to its drive unit allowinglit to perform the
function of a safety rod when the magnet is de energized.

~

' '*
' ''
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Survelliance Time-Intervals: "
,

- .>. c .

,

Annually ('intervainottoexceed15 months) .[ '

~ Semi'nnually (interval not to exceed 7 1/2 months)' -

'
'a <

Quarterly (interval not to exceed 4 months) r
Monthly (intervalfot-toexceed6'. weeks) 4 '

Weekly (interyal pot to exceed 10 dayr,) (,-

Daily (must be done during.the calendar day)
,

.

;/ |' '~ ; /1

Trf ed' Experiment: A tried expe~riment is (1}3an experiment previously performed
in T.his, reactor or (2) an expcriment for which the size, shape, composition,
and 17 cation does not differ significintly enough from an experiment previously
performe,d in this reactor to affect reactor safety. * '

..<

Tru'e' Value: The true value of a proce'ss~ variable is its actual value at any
instant. '
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 Safety Limits.

2.1.1 Safety Limits in Forced Convection Mode of Operation

Applicability: This specification. applies to the interrelated variables
associated with core' thermal and hydraul,ic. performance in the forced convection
flow mode-of operation. These variables are

P = reactor' thermal power
W = reactor coolant flow rate
T
y == height of water above the corereactor coolant inlet . temperatureL

'

Objective: The objective is to ensure that the integrity of the fuel clad is
maintained.

Specifications:' In forced convection f. low mode of operation '

(1) The pool water level shall not be less than 19 ft above top of the core.

-(2) The reactor coolant inlet temperature shall not b.e greater than 111 F.,

(3) The combination of true values of P and W shall be in the unshaded portion
as shown in Figure 2.1.

Basis: Above 400 gpm in the region of full power operation, the criterion used
to establish the safety limit was a burnout ratio of 1.49 including the worst
variations in the manufacturer's tolerances and specification, hot channel
factors, and other appropriate uncartainties. The analysis is given in
Section 9.4 of the Safety Analysis Report (SAR).

,

'

In the region below 400 gpm where the flow coasts down to zero, reverses, and
natural convection cooling is established, the criterion for selecting a safety
limit is taken as a fuel plate temperature. The analysis of a loss of flow

- transient from 3.45 MW of power and 744 gpm of flow shows that the maxinum
fuel plate temperature reached is 303 F, which is well below the temperatu're
at which fuel' clad damage could occur. The analysis is given in Section 9.7 of
the 'SAR.

2.1.2 Safety Limits in Natural Convection Mode of Operation

Applicability: This specification applies to the interrelated variables
associated with core thermal and hydraulic performance in the natural
convection flow mode of operation. These variables are

P =-Reactor Thermal Power
Tg = Reactor Coolant Inlet Temperature

4
_ . _ __ _ _ _ . __ _
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Objective: The objective is to ensure that the integrity of the fuel clad is
maintained. *

Specification: In the natural convection flow mode of operation, the true
value of P and T shall not exceedy

*

P 750 kWt
T 111* Fy

Bases: The criterion for establishing a safety limit with natural convection
flow is established.as a fuel plate temperature. This is consistent with
Figure 2.1 for forced convection flow during -a transient. The analysis for
natural convection flow shows that at 750 kW, the maximum fuel plate
temperature is 259* F, which is well below the temperature at which fuel clad
damage could occur. The flow rate with natural convection at this power is
calculated to be 129 gpm. The analysis i.n given-in Chapter X of Amendment 1
to the SAR (UVAR-18, Part I).

2.2 Limiting Safety System Settings

Applicability: This specification applies to the set points for the safety
channels monitoring reactor thermal power (P), coolant flow rate (W), reactor
coolant inlet temperature (T ), and the height of water above tfie core (L).y

Objective: 'The objective is.to ensure that automatic protective action is e
initiated to prevent a safety limit from being exceeded.

_.

~

Specifications:

(1) For operatiori in the forced convection mode, the limiting
safety system settings shall be

P 3.0 MWt(max)
W 800 gpm (min)
T 108 F (max)y
L 19 ft 2 in. (min) .

,

,

1(2) For operation in the natural convection mode, the limiting safety system i

setting shall be

P 300 KWt (max)
T 108* F (max) '

y

Bases: The analysis shows that there is sufficient margin between these i

settirgs and the safety limits'under~the most adverse conditions of operation
(Section 9.5 of the SAR). With natural convection flow, there is no minimum
coolant flow rate and no minimum height of water above the core so long as
there is a path for flow (see Section 3.8 of these specifications).

6
___ _ . . - . . . . - ,- .
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3.0 LIMITING CONDITIONS FOR OPERATION

3,1 Reactivity*

Applicability: These specifications apply to the reactivity condition of the
reactor and the reactivity worths of control rods and experiments.

Objectives: The objectives are to ensure that the reactor can be shut down
at all times and that the safety limit will not be exceeded.

Specifications: The reactor shall not be operated at powers in excess of 1 kW
~

i 'unless the following, conditions exist:

(1) .The minimum shutdown margin provided by controf rods, with secured
experiments (see Section 1.0) in place and referred to the cold,
xenon-free condition with the highest-worth control rod fully withdrawn,
is greater than 0.4% Ak/k.

(2) ' Any experiment with a reactivity worth greater than 0.45% Ak/k must be a
secured experiment.

.=

(3) The total reactivity worth of the two experiments having th.e highest
'

, reactivity worth is less than 1.6% ak/k.
.

(4) The total reactivity worth of all experiments is less than 2.0% Ak/k.

(5) The maximum excess reactivity with fixed experiments in place and referred
to cold, xenon-free condition shall be limited to 5% Ak/k.

'

Bases: The shutdown margin required by Specification 3.1(1) is necessary so
that the reactor can be shut down from any operating condition and remain shut
down after cooldown and xenon decay, even if one control rod should st.ick in
the fully withdrawn position. -

'

The reactivity.of 0.45% ak/k in~ Specification 3.1(2) corresponds to a 3-sec
period. An analysis that shows the peak power does not exceed the safety

'

limit, when the reactor power level is increasing on a 3-sec period, as the
true value of the limitin'g safety system setting (LSSS) is reached is given in
Section 9.6 of the SAR and in Chapte,r XI of Amendment 1**to the SAR (UVAR-18,
Part I).

The reactivity of 1.6% ak/k in Specification 3.1(3) corresponds to a 6.9-mecc
period. Reactor Core 00-12/25 of the SPERT-1 series of tests had 12 plate
feel elements containing 168 grams of U-235 substantially similar to the UVAR
fuel elements (Reference: Thompson and Beckerly, " Technology of Nuclear Reactor
Safety," Volume I, page 683 (1964)). A 6.9-msec period was nondestructive.
The simultaneous failure of more than two experiments is considered unlikely.t

|
| The total reactivity of 2.0% ak/k in Specification 3.1(4) places a reasonable

upper limit on the worth of all experiments.
;

I
7
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. Operation of the reactor'at a power of less than 1 kW is allowed to' measure the
'

reactivity. worth of untried experiments, in accordance with_ procedures approved
by the Reactor Safety Committee,. and to measure the excess reactivity of new
core loadings.~

.

1

'The. limit-of 5% Ak/k on excess reactivity is to allow for xenon override and
' operational flexibility and to ensure that the operational reactor is reasonably

-

similar in configuration to the reactor core analyzed in the SAR. In general
the excess reactivity.is' limited by the shutdown margin requirement. ,

.

3.2' Reactor Safety System -
'' ~

Applicability: This specification applies to the reactor safety system
channels.

Objective: .The objective is to stipulate.the minimum number of reactor safety
system channels that must be operable to ensure that the safety limit is not
exceeded during normal operation.

Specification: The reactor shall not be operated unless the safety system
channels described in the following table are operable.

Bases: The startup interlock, which requires a neutron count ra'te of at least.

2 counts per second (CPS) before the reactor is operated, ensures that suffi-
cient neutrons are available for proper operation of the startup. channel. m

The pool-water temperature scram provides protection to ensure that if the.
"'

limiting safety system setting is exc'eeded an immediate shutdown will occur to
'

keep .the fuel temperature below the safety limit. Power level scrams are
provided to ensure ~ that the reactor power is maintained within the licensed
limits and to protect against-abnormally high fuel temperatures. The manual
scram allows-the operator to chut down the reactor if an unsafe or abnormal
condition arises. The period scram is provided to ensure that the power level
does not increase on a period less than 3 sec. This ensures that a safety
limit will not-be exceeded as described in Chapter XI of Amendment 1 to the

'

SAR-(UVAR-18, Part I).
.

Specifications on the pool-water level are included as safety measures in the
event of a serious loss of primary system water. Reactor operations are
terminated if a major leak occurs in the primary system. The analysis in
Section 9.8 of the SAR shows the consequences resulting from loss of coolant.,

The . bridge ra'diation monitor gives warning of a high radiation level in the
reactor room from failure of an experiment or from a significant drop in
pool-water level.

, -

a4 scram from either loss of primary coolant flow or loss of power to the pump
~

protects the reactor from overheating. '

,

.

\-3.3 Reactor Instrumentation

Applicability: This specification applies to the instrumentation that must be1

operable for safe operation of the reactor.

, - 8
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' Table 3.1 Safety system. channels~ '

-
- . _

+

fMeasuring: Minimum
.

Operating Mode
Channel- -No. Operable Set Point * Function Required -

. Pool water" level 2 '19 ft 2 in. Scram - Forced convec-
*

. monitor- (min) tion mode

IBridge radiation 1 Scram All. modes
monitor

Pool-water 1 108*'F'(max) Scram All modes
temperature

Power to primary l' Loss of power. Scram Forced convec- -

coolant. pump- tion mode
'
-

,
,

Application' Scram Natural convec--

* of power tion mode

' Primary coolant 1 800 gpm (min) . Scram Forced convec-
flow '

tion mode
,

Startup count -1 2 CPS (min) Prevents Reactor star. tup
'

rate - . withdrawal
'

of any.

i m- - shim rod
^

Manual button
. 1 Scram All modes

Reactor power 2 3 MWt(max) Scram Forced convec-
level tion mode

^

0.3 MWt(max) Natural convec-
tion mode.

' '

Reactor period 1 3 sec (min) Scram All modes'
.

.

Air pressure to 1 Scram All modes
header

CValues listed are-limiting' set points. For operational convenience, set points
may be changed to more conservative values. -

Objective: The objective is to require that sufficient information is avail-.

able to the operator to ensure safe operation of the reactor.
;

Specification: The. reactor'shall not be operated unless the measuring channels
described in Section 3.2 " Reactor Safety Systems" and in the following table

. ave operable.
!
E Bases: The neutron detectors provide assurance that measurements of the

reactor-power level are adequately covered at both low and high pcwer ranges.
|L

-9
.

,
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' Table-3.2 Measuring chan'nels'

Mea'suring Minimum
. Operating Mode in-

~

: Channel - ;No. Operable Which Required .

Linear power: 1 All modes.

Intermediate (Log N) 1 All modes
.and' period

-;
,

. Core gamma monitor * 1 Forced convection
_ =.:. .

Reactor room' constant *
air monitor 1 -All modes *

' Bridge radiation monitor 1 All mo' des

' Reactor face monitor * 1 All' modes * .

Pool-water level monitor- 2 Forced convection mode,

, -

Pool-water temperature 1 All modes -

Primary _ coolant flow 1 Forced convection mode ._

Startup count rate 1 Reactor startup
| =, -

Reactor power level- 2 All modes

*The reactor room constcnt air _ monitor, reactor face monitor, and _--

core gamma ' monitor may be 'out of servic'e for a period not to ex-,

| ceed 7 days without requiring reactor shutdown. If the reactor
L : face mor.? tor cannot.be repaired within 7 days, it may be replaced

by a loca.'ly alarming monitor of similar range for up to 30 days
without reqairing a reactor shutdown.

The'radiationmonitorsprovideinformationtooperatingpefsonnelofadecrease'
in pool water level and of any impending or existing danger from radiation
contamination or streaming, allowing ample time to take necessary precautions
.to. initiate safety action.>

I
.'

_The reactor room constant air monitor and reactor face monitor provide
~

redundant measures of abnormal-high radiation levels. Because the other
: measuring channels for_ determining the radiation-levels are required for
. reactor operation, the reactor.can be operated safely if the monitors are, .

; not functioning for short periods of time.
,

13.4 Radioactive' Effluents,

Applicability: This specification applies to the monitoring of radioactive
,'

: effluents from-the reactor facility. Airborne and liquid effluents are
discussed. separately in the following sections.

10+
,
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3.4.1 Airborne Effluents '

Objective: The objective is to' ensure that exposure to the public resulting
from the release of Ar-41 and other airborne effluents will be well below the
limits of 10 CFR 20 for unrestricted areas.

Specification: When.either.of the neutron beam ports are drained, the
'

,

centrifugal blower that exhausts that area shall be in operation and the
airborne activity .in the effluent shall be monitored by an instrument located
in the 6-in. exhaust duct.

Basis: The basis for this specification is given by the analysis in Chapter IX
of Amendment 1 to the SAR (UVAR-18, Part I).

3.4.2 Liquid Effluents
t

Objsctive: The objective is to ensure that exposure to the public resulting
from the release of radioactive effluents will be well below the limits of
10 CFR 20 for unrestricted areas.

Specification: The activity of liquids released beyond the site boundary shall
not exceed 10 CFR 20 limits.

Basis: The' basis for this specificatidn is given in Section 4.8 in the SAR.

3.5 Confinement - "

Applicability: This specification applies to the capability of isolating the~-

reactor room, when necessary.

Object'ive: The objective is to prevent the exposure to the public resulting
! from airborne activity released into the reactor room from exceeding the limits

of 10 CFR 20 for unrestricted areas.

Specification: The reactor shall not be operated unless the following
equipment is operable:

*

Equipment Function.
~

Truck door clos'ed switch Scram reactor when truck door is not fully*

closed

Ventilation exhaust Close and seal when Bridge Radiation
duct doors Monitor alarms

Personnel' door Close and seal when Bridge Radiation
Monitor Alarms

Emergency exit manhole water Water level is high enough to form a water
level seal at least ~ in. in depth.

Bases: The bases for the proper operation of these items of equipment are
given-in Section 6.1 of the SAR.

11
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3.6L Limitation on Experiments
|x .

.
.

.

~? Applicability: This specification applies.to experiments installed.in the i

reactor.and its experimental. facilities.m

Objective: The-objective is to prevent damage to the reactor or excessive
. release of. radioactive materials in the event of an experiment failure.. -

Specifications: The reactor sh'all not b'e operated unless the following*

-conditions exist:

(1) The reactivity worths of all ' experiments shall be in conformance with -
specifications in Section 3.1. - '

,

-(2) Movable experiments must'be worth less than 0.1% ak/k.
,

(3) Experiments worth more than 0.1% Ak/k must be inserted or removed with the
;. reactor shut down except as.noted'in Item (4).' '

.(4) Previously tried experiments with measured worth less than 0.4% ak/k may -
'

be inserted or remov'ed with the reactor 2% or more subcritical.
'

(5) If any experiment worth more than 0.4%' Ak/k is inserted in-the reactor, a
procedure approved by the Reactor' Safety Committee shall be followed.

(6) All materials to be irradiated in the reactor shall be either corrosion
resistant or encapsulated within corrosion resistant' containers.

! (7) Irradiation containers to be used in the reactor in which a static
; -pressure will exist or in which a pressure' buildup is predicted shall be

designed and tested for a pressure exceeding the maximum expected by a
factor of 2.

1 (8) Explosive material shall not be allowed in the reactor unless specifically
approved by the Reactor Safety Committee. Experiments reviewed by the

! ~ Reactor Safety Committee.in which the material is potentially explosive,
either.while contained or if it leaks from the container. shall b'e

'

designed to prevent damage to the reactor core or to the control' rods or
instrumentation, and to prevent any~ changes in reactivity..

(9) Cooling shall be provided to prevent the surface temperature of an
experiment to be_ irradiated from exceeding the boiling point of the, -

; . reactor' pool water.
.

(10)' Experimental apparatus, material, or equipment to be inserted in the,

reactor, shall not be positioned so as to cause shadowing of the nuclear-

instrumentation, interference with the control rods, or other
perturbations that may interfere with the safe operation of the reactor.

Bases: ;The limitations on experiments specified in Items 1-10 are based on the'

irradiation program authorized by Amendment No. 3 to License No. R-66 dated
.

August 13, 1962. The reactivity of less than 0.1% that can be inserted or
removed with the reactor in operation is to accommodate experiments in the

~

+

- hydraulic rabbit.
!

b . 12
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3.' 7 Operation'with Fue hd Experiments

|. Applicability: This specification applies to the operation of the reactor
-with any . fueled experiment 'within_ the reactor building.

Objective: The objective is-to ensure that the confinement leak rate and
'

fission product inventory in fueled experiments are within limits used in the.

safety analysis.

= Specification: The reactor shall-not be operated with' fueled exper' ;ents
unless the following conditions are satisfied:

.

'(1)' For fueled experiments in which the"sheVmal power generated is greater. than
1W

' (a)' The experiment must be in the reactor pool and under at.least 15 ft
of' water. '

,

(b) The thermal power (or fission rate) generated in the experiment is
not greater than 100 W (3.2 x'1012 fissions /sec).

(c)- The total. exposure of the experiment is not greater than the '

equi'alent of 6 years continuous operation at 100 W.v

(d) The leak rate from the-reactor room is not' greater than 50% of e

containment volume in 20 hours as measured within the previous 12
*

. months.

(2)- For fueled experiments in which the thermal power generated is less than
1 W (3.2 x 1010 f.issions/sec)

_(a) The experiment may be located anywhere in the reactor building.

(b) The total exposure of the experiment is not greater than the
equivalent of 6 years of continuous operation at 100 W..

Bases: In the event of the-failure of a fueled experiment, with the s'ubsequent
; release of fission products (100% noble gas, 50% iodine, 1% solids),- the,

2-hour: inhalation exposures to iodine and strontium 90 isotopes at the facility
exclusion distance, 70 meters, are less than the limits set by 10 CFR 20, using
an averaging period _of 1 ear.

The safety analyses for which results are used here are" found in SAR Section 5.4.!

The' analysis supporting Specification 3.7(2) assumes 100% exfiltration of fission
'

products.from the reactor building in 2 hours. The analysis supporting Speci-
fication 3.7(1) for the fueled experiments within the reactor pool assumes a<

fissio'n product retention in the reactor room equivalent to 100% fission product
exfiltration in 20 hours. The specification provides suitable allowance for
degradation between tests. .The measurement of the exfiltration value is de-<

scribed in Chapter XII of Amendment 1 to the SAR (UVAR-18, Part I).
.

,

e

13-
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3.8 (Height of Water Above:the Core-in Natural Convection Mode of Operation

! Applicability:- This_specificatkonappliestotheheightofwaterabovethe
'

reactor core when the reactor is operating with natural convection cooling.
: -Objective: 'The objective is to' ensure that there is a continuous path for

circulation-of water when the reactor is operated in the natural convection
; mode..

Specification: The reactor shall not be operated in the natural convection mode
.unless there-is at least 1 ft of water above the core.-

Bases: One ft of water above the core. is' sufficient to provide a continuous .'

path for. natural convection cooling. For other than zero power operation, the
radiation levd s.may require a greater depth for shielding, in which case, the

: regulations in 10 CFR'20 will govern.

3.9 Rod Drop Times-

s

Applicability: This specification applies to the time from the initiation of a
scram to the time a rod starts to drop (magnet release time) as well as to the
time-it takes for a rod to drop from the fully withdrawn to the' fully inserted
position (free-drop time). -

.

Objective: The objective is ensure that the reactor can be shut down within a
specified period of time. ~

"
'

Specification: The' reactor will not be operated unless (1) the magnet release~

time for each of t.he three shim rods is less than 50 msec and (2) the free-drop
time for each of the three shim rods is less than 700 msec.

Bases: Rod drop t'imes as specified will ensure that the safety limits will not-
be exceeded in a short period transient. The analysis is given in Section 9.6,

of the SAR and Chapter XI of Amendment 1 (UVAR-18, Part I).-

' '

3.10 Emergency Removal of Decay Heat

Applicability: This specification applies to -the emergency removal of decay
heat.

Objective: The objective is to ensure that the flow rate from this system is
sufficient to prevent overheating of the fuel elements subsequent to a total
loss of primary water from the core.

.

; Specification: There shall be two separate emergency core spray systems, each
capable of_ maintaining a flow rate of at least 10 gpm over the 64 fuel element
positions for the first 30 min, and at least 71s gpm over the 64 fuel element
positions for the next 60 min following a total loss of coolant.

Bases: Either of the two spray systems, as specified, will provide sufficient
- cooling to maintain the fuel temperature below its melting point as
' demonstrated by the evaluation in Section 9.9 of the SAR.

L
14
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-3.11 Primary Coolant" Condition

Applicability: .This specification applies to the quality of the primary coolant
in contact with the fuel cladding.

Objectives: The objectives'are (1) to minimize the possibility for corrosion
:of the cladding on the fuel elements and (2) to minimize neutron activation of
dissolved materials.

Specifications:

(1) Conductivity of the pool water shal,1,,be no higher than 5 x 10 s mhos/cm.
_

^ -(2) The pH of the pool water-shall be between 5.0 and 7.5.

' Bases: A small rate of corrosion continuously occursLin a water-metal system.
To limit this rate, and thereby extend the longevity and integrity of the fuel
cladding, a water _ cleanup system is required. Experience with water quality

' control at many reactor facilities has shown that maintenance within the:
specified limits provides acceptable control.-

i By limiting the concentrations of dissolved materials in the water, the
radioactivity of neutron activation products is limited. This is consistent'

with .the as low as is reasonably achiev'able (ALARA) principle, and tends to
decrease the inventory of radionuclides in the~ entire coolant system, which will
decrease personnel exposures'during maintenance and operations.

..

i

*
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4.0 SURVEILLANCE REQUIREMENTS

4.1 Shim Rods

Applicabili ty: This specification applies to the surveillance requirements for
the shim rods.

Objectives: The objectives are to ensure that the shim rods are capable of
performing their function and to establish that no significant physical degrada-
tion.in the rods has occurred.

.

Specifications:

(1) Shim ro.d drop times shall be measured semiannualy. Shim rod drop times
shall also be measured if the control assembly is noved to a new position
in the core or if maintenance is performed on the mechanism.

(2) The shim rod reactivity worths shall be measured whenever the rods are
installed'in a new core configuration. -

(3) The shim rods shall be visually inspected annually and when rod drop t.imes
exceed the limiting conditions for operation (Section 3.9 of these
sp cifications).--

,

Bases: The reactivity worth of the shim rods is measured to assure that the
required shutdown margin is avaiable and to provide means for determining the
reactivity worth of experiments inserted in the core. The visual inspection of
the shim rods and measurement of their drop times are made to determine whether
the shim rods are capable of performing properly.

4.2 Reactor Safety System

Applicability: This specification applies td the surveillance require'ments for
the reactor safety system of the reactor.

Objective: The object'ive is to ensure that the reactor safety system is
operable as required by Specification-3.2.

.

Specifications: -

(1) A channel. test of each of the reactor safety system measuring channels
shall be performed before each day's operation or before each operation
extending more than one day.

(2) A channel check of each of the reactor safety system measuring channels
shall be performed daily when the reactor is in operation.

(3) A channel calibration of the reactor safety measuring channels shall be
performed semiannually.

16
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V.4) 2 .The power: range channels.1 and 2-sha11 be checked against a primary system
cheat balance at le~ast once.'each week' the reactor. is in operation above
.100 kW in the forced convection mode.

.

,

'

(5) The'fo11owing items, which are listed:in Table 3.1', are not considered to-
be' reactor safety measuring. channels: power to primary coolant pump,
manual button,: header air pressure, and pool water level monitor.-

Operation _of these systems will be checked before each day's operation or-
'

before.each. operation extending more than one day.

Bases: The' daily channel tests and channel checks will ensure that the safety-
*

_ Lchannels-are operable._ The semiannual calioration will; permit any long-term
drift of the channels-to be corre'cted. iThe weekly calibration of the power
measuring ~ channels will correct for drift and ensure operation within the
requirements of the license.~

_4.3 Emergency Core Spray System-.

- ' Applicability: This specification ~ applies to the emergency core spray system.

Objective: The objective is to ensure that the spray systems are operable and
will deliver the specified flow rate of emergency coolant.

Specifications: -
,

(1) Whenever the reactor bridge is moved and rep 1' aced into position for forced
~

convection operation, the remote coupler for each spray : system shall be *
_

air pressure checked to ensure that there is no leakage.
;

(2) Measurements wil1 be made annually to verify that each spray system will,

i deliver.at least 10 gpm for 30 min.

Bases: .The emergency spray system is an engineered safeguard. At the initial
; installation, each of.the two core spray systems was checked to ensure that it-

delivered the flow as specified in Section 3.10 of these specifications.'

! Because there are no moving parts and no automatic electronic or mechanical
mechanisms subject to, failure, a verification that the remote couplers are.

engaged and not' leaking will ensure that the two core spray systems are .
operable. The annual measurement of the flow rate will verify that each of the
two core spray systems will del.ver the flow as desired. The preoperational

! test of the core. spray sy, stem demonstrated that water delivery is at least 10
-p -gpm for 30 min and 7 gpm for the next 60 min. Subsequent annual tests,

which verify the 30 min flow rate, are adequate to verffy design performance.
F The core spray system is_ described in Section_4.10 and the safety analysis is

~

given-in.Section 9.9 of the SAR. The annual measurement cf the flow rate' is>

described in Chapter IV of Amendment 1 to the SAR (UVAR-18, Part I).

4.4 ' Area Radiation Monitoring Equipment
,

1
-Applicability: This specification applies to the area radiation monitoring
equipment required by Section's 3.2 and 3.3 of these specifications.,

,

i

y-.
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E0bjectives: The objective are.to ensure that.the radiation monitoring
equipment is operating and to verify appropriate alarm settings.

Specification: The operation of the radiation monitoring equipment and the
position of their associated alarm set points shall be verified daily during
periods when'the reactor is in operation. Calibration of the radiation
monitoring equipment shall be performed semiannually..

Bases: Surveillance of the monitoring equipment will provide assurance that
. sufficient' warning of a potential radiation hazard is available.'

,

4.5 Maintenance
,

-.

Applicability: This . specification applies to the surveillance requirements
following maintenance of control or safety systems.

'. *-
,

Objective: The objective is to. ensure.that a system is operable before being'

used after maintenance has been performed.

Specification: Following maintenance or modification of a control or safety
system or component, it shall be verified that the system is operable before it
is returned to service or during its initial operation.

.

Bases: The intent of the specification is to ensure that work on the system or
component has been properly carried out and that the system or component has

' been properly reinstalled or reconnected. Correct operation of some systems,
s'uch as power range monitors, cannot be verified unless the reactor is operat-. . ,

ing. Operation of these systems will be verified during their initial opera-
tion following 'aintenance or modification.m

4.6 . Confinement

Applicability: This specification applies to the surveillance requirements
for confinement of the reactor room.

Objective: The objective is to ensure that the closure equipment to t.he
reactor room is operable. -

Specifications

(1) Before each day's operation or before each operation extending more than
one day, the water level in the emergency exit manhole shall be verified.

*

. (2) DAt least once each month, a test shall be made to ensure that the
following equipment is operable:

truck door closed switch
ventilation exhaust duct door
personnel door

(3) Semiannually, a visual inspection of the seal and gaskets of the truck
door, the personnel door, and the ventilation exhaust duct door shall be

,

made to verify that they are operable. I

l
i
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.(4) Before operation with fueled experiments whose power generation is greater
than 1 W, leak rate shall be verified when the interval since the last
verification is greater than 12 months.

Bases: Surveillance of this equipment will verify that the confinement of the
reactor room is maintained.

4.7 Airborne Effluents

Applicability: This specification applies to the surveillance of the instrument
that monitors the airborne effluents from the ground floor experimental area.

Objective: The objective is to ensure thst the airborne effluent monitor is
operating and properly calibrated.

Specifications:

(1) Before each day's operation or before each operation extending more than
one day, when either of the neutron beam ports are drained, the centrifugal
blower that exhausts the area shall be in operation and a channel check
shall be performed on the airborne effluent monitor.

(2) A calibration of the airborne effluent montior will be performed using a
radioactive. source semiannually.

Bases: The daily channel check of the monitor will ensure that it is operible.
The semiannual calibration with an external source will permit any long-term

'

drift to be corrected. The analysis is given in Chapter IX of Amendment 1 to-

the SAR (UVAR-18, Part I).

4.8 Reactor Fuel Dose Measurements

Applicability: This specification applies to reactor fuel possessed under the
reactor facility licenses.

Objectives: The objective of this specification is to ensure that the maximum
quantity of special nuclear material does not exceed the limits specified in
the facility licenses.

Specif'ication:

(1) The amount of special. nuclear material (SNM) possessed at the reactor
facility will be determined, as necessary, to ensure that limits specified
by the facility licenses are not exceeded. As a minimum, an evaluation
will be completed and documented every 6 months.

(2) Fuel elements will be irradiated as a part of the core or shipped away
from the reactor facility as necessary to ensure that the quantity of
nonexempt SNM (as defined in 10 CFR 73) does not exceed that allowed by
the facility licenses. If the amount of nonexempt SNM exceeds 5.0 kg the
action specified.in the Physical Security Plan will be implemented.

!

1
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(3). If fuel elements have not been~ irradiated as a part of the core for at
least one month, dose rate-measurements of representative fuel elements
will be made as necessary to determine which elements have dose rates
higher than specified by 10 CFR 73.67(b).

Basis: The specification will provide a high degree of assurance that the
amount of SNM and nonexempt SNM does not exceed the license limits. The amount

-

of nonexempt SNM will normally be maintained at less than 5.0 kg. 'In the event
that this quantity is exceeded, the Reactor Safety Committee will be informed
and actions necessary to reduce .the amount or other appropriate ' actions as-
defined in the Physical Security Plan will be taken.

4.9 Primary' Coolant Conditions '
.

.

Applicability: This ' specification applies to the surveillance of primary water
quality.

Objective: The objective is ensure that water quality does not deteriorate
over extended periods of time if the reactor is not operated.

Specification: The conductivity and pH of.the primary ccolant water shall be-
measured at least once every 2 weeks and shall be

.

Conductivity { 5 x 10 8 mhos/cm
pH between 5.0 and 7.5

.

. Bases: 'Section 3.11 of these specifications ensures that the water quality is
adequate during reactor operation. Section 4.9 ensures that water quality is
not permitted to deteriorate over extended periods of time even if the reactor
does not operate.

*
.

.

.
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5.0 DESIGN FEATURES

. 5.1 Reactor Fuel
'

The fuel elements shall be of the materials testing reactor (MTR) type
consisting of plates containing highly enriched uranium alloy fuel, clad with
aluminum. There shall be 12 fuel plates containing 165 (13%) g of U-235, or
18 fuel plates containing 195'(13%) g of U-235, in the standard fuel elements.
There shall be six fuel plates containing'82.'5 (13%) g of U-235, or nine fuel
plates containing 98 (13%) g of U-235, in the control rod fuel elements. Par-
tially loaded fuel elements in which some of the fuel plates do not contain
uranium may be used. The mass of U-235 listed above refers to the initial (zero
burnup) loading.

,

Various core configurations may.be used to accommodate experiments,'but the
loadings shall always be such that the minimum shutdown _ margin and excess
reactivity as specified in Section 3.1 of these specifications are not
exceeded.

5.2 Reactor Building

Applicability: This specification applies to the room containing the reacior
-_

pool and the control room.

Specifications:

(1) The reactor shall' be housed in a room designed to restrict leakage, as
stated in Section.3.7(1)(d) of these specifications.

(2) The reactor room shall be equipped with a ventilation system designed to
exhaust air or other gases from the reactor room through a stack at a
minimum of 37 ft above ground level.

.
.

'

(3) The minimum free volume of the reactor room shall be 60,000 fta,

Bases: The parameters specified were used in the safety and/or environmental
impact analyses in the final SAR.

5.3 Fuel Storage .

All reactor fuel elements not in the reactor core shall be stored in a
geometric array where K,ff is .less than 0.9 for all conditions of moderation.

Irradiated fuel elements and fueled devices shall be stored in an array that
will permit sufficient natural convection cooling by water or air so that the
fuel element or fueled device surface temperature will not exceed the boiling
point of water.

!

|

|
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6. 0 ADMINISTRATIVE CONTROLS

6.1 Organization

6.1.1 Structure-

The reactor facility shall be an integral part of the School of Engineering
and Applied Science of the University of Virginia. The organizational structure
of UVA relating to the reactor facility .is shown in Figure 6.1. The Chairman,
Department Nuclear Engineering will have overall responsibility for management
of the facility (Level 1).

6.1.2 Responsibility

The Reactor Facility Director shall be responsible for the overall facility
operation (Level 2). During periods when the Reactor Facility Director is
absent, his responsibilities are delegated to the Reactor Supervisor (Level 3).

The Reactor Facility Director shall have at least a Bachelor of. Science of
Engineering degree and have a minimum o'f 5 years of nuclear experience. A
graduate degree may fulfill 4 years of experience on a one-for-one time

_basis. - ~

' The Reactor Supervisor shall be responsible for the day-to-day operation of
the UVAR and for ensuring that all operations are conducted in a safe manner
and within the lim'its prescribed by the facility license and the provisions of
the Reactor Safety Committee. During periods when the Reactor Supervisor is
absent, his responsibilities are delegated to a person holding a Senior
Reactor Operator license (Level 4).

The Reactor Supervisor shall have the equivalent of a Bachelor of Science or
Engineering degree and have at least 2 years of experience in Reactor Operations
at this facility, or an equivalent facility, or at least 6. years of ex'perience
in Reactor Operations. Equivalent education or experience may be substituted
for a degree. Within nine moteths after being assigned to the position, the
Reactor Supervisor shall obtain and maintain an NRC Senior Operator license.

6.1.3 Staffing
.

When' the reactor is operating the following conditions will be met:

(1) A licensed Senior Reactor.0perator or a licensed Reactor Operator shall be
present at the reactor controls. j

-(2) A licensed Senior Reactor Operator shall be on call, but not necessarily
at the facility.

(3) At least one other person, not necessarily licensed to operate the
reactor, shall be present at the facility. I

22
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-(4) LAll rearrangements of theLcore or other nonroutine actions shall be
supervised-by'a licensed Senior Reactor Operator.

(5) - A' health physicist who 'is organizationally independent of the Reactor
Facility Operations group, as 'shown in Figure '6.1, shall be responsible
for radiological safety.at the facility.

.

.6.2 Review and Audit

:There shall be a. Reactor: Safety Committee tha't shall review and audit reactor _
operations to ensure that the, facility is operated in a manner consistent'with
public~ safety and within the terms of the facility license. The Reactor'

: Safety Committee 'shall report to the President of the University and advise
the Chairman, Department of Nuclear Engineering, and the Reactor Facility

; : Director on those' areas of responsibility specified below.

6.2.1 Composition and Qualification
,

The Committee shall be composed of at least five members, one of whom shall be
the Radiation Safety Officer of the University. No more than two members will
be from the organization responsible for Reactor Operations. The' membership
of the Committee shall be such as to maintain a degree of technical proficiency
in areas relating to reactor operation and reactor safety. -

e

'
6.2.2 Charter and Rules

. *

(1) A quorum of the Committee shall consist of not less than-a majority of,

i~ the full committee and shall include the Chairman or his designee.

(2) The Committee shall meet at least semiannually and shall be on call by.the
= Chairman. Minutes of all meetings shall .tue disseminated to responsible
personnel as designated by the Committee Chairman, i

.

(3) The Committee shall have a written statement defining such matters as the
authority of the Committee, the subjects within its purview, and other
such administrative provisions as are required for effective functioning

! of the Committee. -

'

6.2.3 Review Function

; As a miniumum the responsibilities of the Reactor Safety Committee include:
'

: (1) review and approval- of untried experiments and tests that are signiffcantly
different from those previously used or tested in the reactor,.as
determined by the Facility Director

; (2)- review and aporoval of changes to the reactor core, reactor systems or
design features that may affect the safety of the reactor

i

(3) review and approve all proposed amendments to the facility license, Tech-
nical Specifications, and changes to the standard operating procedures3-

; (discussed in Section 6.3 of these specifications)

24
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.(4)! | review' report'able cccurrences and the actions taken to identify and correct
the. cause of the occurrences'

?(5) review'significant operating abnormalities or deviations from normal
performance of facility-equipment that affect reactor safety,

(6). review reactor operation and audit the operational records for compliance.

'with reacto'r procedures, Technical Specifications,;and license provisions'

(These audits shall be performed at least once each calendar year.).

6.3 Operating Procedures

Written. procedures, reviewed and approve ~d'by~the Reactor-Safety Committee,
shall be in:effect and followed for the items listed below. These procedures

:shall be adequate to ensure the safe operation of the reactor, but should
-

not. preclude .the use of independent judgment and action should the situation
require such.'

il) startup, operation, 'and s'hutdown of the reactor

(2) installation or removal of fuel elements, control rods, experiments, and
: experimental facilities

(3) - actions to be taken to correct specific and foreseen potential malfunctions
of systems -or components, including responses to alarms, suspected

' primary coolant system leaks, . abnormal reactivity changes '_

H -(4) imergency conditions involving potential or actual release of radioactivity,
; ' including provisions for evacuation, re entry, recovery, and medical support

4 (5) preventive and corrective maintenance operations that could have an
effect on reactor _ safety

(6) periodic surveillance (including test and calibration) of reactor
instrumentation and safety systems

Radiation control procedures shall be maintained and made available td .all
operations personnel.-

Substantive ~ changes to the approved procedures shall be made only with the
approval of' the Reactor Safety Committee. Changes that do not change the
original intent of the pro,ce'dures may be made with the approval of the Facility
Director. All such minor changes to procedures shall be documented and1

subsequently reviewed by the Reactor Safety Committee.
;

6.4 Required Actions .

' 6.4.1 -Action To Be Taken in the Event a Safety Limit is Exceeded

In the event.a safety limit is violated, the following actions shall be oaken:

'(1) The' reactor shall be shut down and reactor operations shall not be resumed;

until authorized by the Commission.

25
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; :(2)';The occurrence'shall'be. reported to the Reactor Facility Director and the''
; Chairman'of the Reactor Safety Committee, or their designee,.as soon as

* :possible, but not later than the next work day. Reports shall. be made to
?the Commission.in accordance with Section 6.7 of.these specifications.

.(3) 1A written safety limit' violation report shall'be made that,shall include-
an-analysis-of.the causes of the violatio'n and extent of resulting damage-

|to facility components,: systems, or structures; corrective actions taken;
'

r - and recommendations.for. measures t'o preclude reoccurrence. This_ report
shall be submitted to the Reactor Safety Committee for review.

6k.2.ActionTo-BeTakenintheEventofa'ReportableOccurrence
. . :--

'A reportable occurrence ~is any of the following conditions:-

(1) 'any safety system setting less conservative than-specified in Section 2.2
of.these specifications

,

'(2) . operating in'. violation of an LC0 established in these specifications ~,
unless prompt remedial action is taken

(3) safety system component malfunctions or-other component or system
malfunctons during reactor operati.on that could, or threaten to, render

e - the safety system. incapable of performing its intended safety function,
; -unless'immediate shutdown of the reactor.is initiated ;

t_ (4) an uncontrolled or unanticipated increase in reactivity in excess of~
0.005 Ak/k

(5) :an observed inadequacy in the implementation of either administrative or
-procedural co,ntrols, such that the inadequacy could have caused the
existen'ce or development of an unsafe. condition in connection with the-

i operation of the. reactor

i (6) . abnormal'and significant degradation in reactor fuel,- and/or cladding,
coolant boundary, or containment boundary (excluding reinor leaks), where

*

applicable that could result in exceeding prescribed radiation-exposure,

; limits of personnel and/or environment'

In-the event of a'. reportable occurrence, the following action shall be taken:

(1) The Director of the Reactor Facility shall be notified as soon possible
and corrective action shall .be taken before resuming the operation'

involved.'

1

(2) A written report of.the occurrence shall be made which shall include an-

analysis of the cause of the occurrence, the corrective action taken, andI. recommendations for measures to preclude or reduce the probability of
reoccurrence. This report shall be submitted to the Director and the
Reactor Safety Committee for review.

. (3) A report shall be submitted to the Nuclear Regulatory Commission in
j. accordance with Section 6.7 of these specifications.

; 26
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6.5 4 Plant Operating RecordsL
.

In addition to the ~ requirements of applicable regulations, records (or logs)
- of'the items. listed below shall-be kept in a manner convenient for review and
:- shall be' retained as. indicated.

.
.

- '6.~5.1 Records To Be' Retained for a Period of at least'Five Years

|(1) normal plant operation
(2) principal maintenance activitie's

'
(3) experiments performed with the reactor

it" (4) -reportable occurrences ._.m -.

(5) equipment and component surveillance activity
,

(6) ~ facility radiation and_ contamination surveys
! .(7). transfer of radioactive material.
~

r

(8) . changes to operating procedures *
--

15 . 5 . 2 Recor'ds To Be Retained for the Life of the Facility
;

(1)- gaseous and liquid radioactive eff1'uents released to the environs
(2) _ offsite enviromental monitoring surveys-
(3) fuel inventories and transfers
(4) radiation exposures for all personnel

- (5) changes to reactor systems, components, or equipment that may affect
reactor safety .

e

(6) updated corrected, and as-built drawings of the facility
(7) _ minutes of Reactor Safety Committee meetings---

.

| 6.6 Reporting Requirements

'

In addition to the requirements of applicable' regulations, reports should be
made to the U.S. Nuclear Regulatory Commission as follows:,

6.6.1 Special Reports'

(1) A report as soon as possible, but no later than the next working day, to'

the NRC Region II, Office of Inspection and Enforcement of
l .

; (a) any accidental offsite release of radioactivity above permissible
i- limits, whether or not the release resulted in property damage,

personal injury., or exposure
4

(b) Any_ reportable occurrences as defined in Sect' ion 6.4.2 of these
specifications,

(c) any violation of a safety limit
' - (2) A report within 14 days in writing to the Director, Division of Reactor

= Licensing, US NRC, Washington, D.C. 20555 with a copy to the NRC Region II,
. Office of Inspection and_ Enforcement of
;

(a) any-accidental offsite release of radioactivity above permissible
limits, whether or not the release resulted in property damage,
personal injury, or exposure

,

:
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. ;(b) 'any reportable occurrence as defined in Section 6.4.2 of these
-

'

specifications-
!,

'(c) any violation of-a safety:1imit.

:(3) A report within.30 days'in writing to.the Director, Division of Reactor
Licensing, US NRC, Washington, D.C. 20555, with a copy to the Commission
Region II,. Office of_ Inspection and Enforcement of-

'(a) any substantial variance from performance spe'cifications contained
. in these. specifications or.in the-SAR

(b). any significant change in the. transient or accident analyses as
described in the SAR

(c) changes-in personnel serving as Chairman of the Department of
Nuclear Engineering, Reactor' Facility. Director, or Reactor
Supervisor.

(4) A report within nine months after initial criticality of the reactor or-
within 90-days of completion of:the startup' test programs, whichever is'

earlier, to-the Director, Division'.of Reactor Licensing, US NRC,.

Washington, D.C. 20555 upon receipt of a new facility license, an
amendment to the license authorizing an increase in power level or the
install,ation of a' new core of a different design than previously _used.
The report will include.the measured values of the operating conditioris

~

4

or characteristics of the reactor.under the new conditions, including: .

a
'

(a) total. control rod reactivity worth

(b) rectivity' worth of the single control rod of highest reactivity
~

worth

{ (c) minimum shutdown margin both at ambient and operating temperatures

6.6.2 Routine Reports.

A routine report will be made by March 31 of each year to 'the Director,
Division of Reactor Licensing, US NRC, Washington, D.C. 20555, with a copy to
the Commission Region II Office of Inspection and Enforcement, providing the
following information:

'

-(1) A narrative summary will be prepared of operating experience (including
experiments performed) and of changes in facility design, performance
charactaristics, and operating procedures related te the reactor safety4

occurring during the reporting period.

1(2) A t'abulation will be prepared showing the energy generated by the reactor*

-(in megawatt hours) and the number of hours the reactor was critical each
quarter during the year.

r-

. . (3) A report will be made of the results of the safety-related maintenance
and inspections. The reasons for corrective maintenance of safety-
related items will be included.

~

,
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(4) 'A. report shall be' prepared of the number of emergency shutdowns and
inadvertent scrams, including their reasons and the corrective actions
taken.

, .

(5) A: summary will be prepared'of changes to the facility or procedures,
-which affect reactor safety, and performance of tests or experiments

- carried out under the conditions of Section 50.59 of 10 CFR 50.: s

(6) A summary wil1 be prepared of the nature and amount of radioactive
gaseous liquid and solid effluents released or discharged to the environs
beyond the effective controT, of the licensee as measured or calculated at

.

or prior-to the point of su'ch relea_se o? discharge. -

(7) Areportwillbepreparedwithadeschiptionofanyenvironmentalsurveys
performed outside the facility.

(8) A summary will be prepared of radiation exposures received by facility
personnel and visitors, including the dates and time of significant
exposures (greater than 500 mrem for adults and 50 mrem for persons under
18 years of-age) and a summary of the results of radiation and
sconyaminationsurveysperformedwithinthefacility.
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- This sectionleals with the environmental effects which can be attributed"

* j , +

-to the operation cf the Univers1'ty of Kansas (Lawrence) Training Reacter since*

w.. .

its initial criticality in 1961. It will,also address potential future
f 4 i

,

W environsestal effects. d ,'" ~
. .

'

4

. - . , . s
,

}' f
A. Facility, invironmental Effects of donstruction .

s'. -
The KU, Training Reactor 'is housed i:2 the Nuclear Reactor Center which is

j cf .t

located toward the west side of the KUMmpus. The nuclear reactor occupies *
5

the south end of the Center.and the Radia". ion Biophy ds Program now occupies: )
.'

1, ;c ;.
,

5 4v#

the north. end. There have been no significant. effects on the terrain, vege-
~

t i

tation, wildlife, nearby water orfaju'stic , life dye. to the operaticn of the
1

w# . >s
reactor. -8 4 .,

<, , . . .. ,
y c_

The's are no exterior condult's', p'fpelines, el'ectrical or mechanical
- s- <

,
,

'structdres' or ' transmission lines \agtached to the nuclear reactor facility
,; <

.Jocher than utility,- service facilities which are similar to those required in
^

' ; i

other campus facilities, Especia21y laboratories. Heat dissipation is accom-

p11shed by evaporation and conducti5n frSn the pool. There is no external
.

/j .
-.r , ; .

'cooling system on the KU Training Reacto: .
,I '

-

Make-up water for the cooling system is'readily, available and is cbtained
4 from the City of Law'rence water supply. 3adioactive gaseous effluents consist

*
t s

of very small quantities of Ar-41. There are ninimal radioactive liquid

effluents- (less than a liter per year) associated with the production of isotopes

in the KU reactor. These solid and liquid radioactive wastes are generated

.through the irradiation of samples to be used on canpus for neutron acti-
~/

vatiyn adalysis, classroom proj ects with radioactive materials, or for tracer
-

. .

;,

.studias. These radioactive samples are normally of such short half life

*
t
.

I

i

$ .f

. ~n - , , . , , - - , , - - . . ,, .--
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- that disposal is by decay. There is one Kansas _ Department of Health and
i;

~ Environment' approved field study involving the use of small amounts of'

" 'Tantalum.

The-sanitary waste systems associated with the Nuclear Reactor facility
'

' . are similar to those 'at other univeristy reactors. The design excludas the

possibility of d',scharging un-monitdred ' liquids into the sanitary waste

system..

f

B. Environmental Effects of Facility Operation

The KU Suelear Reactor has.a maximum power output of 250 Gt limited to -
~

.an average of 10 W e and a maximum of three hours at 250 Ut. The environ-..

cental effects of thermal effluents of this order of magnitude are negligible.

The waste heat is rej ected to the atmosphere through the roof of the Nu lear
_ , -

Reactor building. Replacement water is equal to that lost by evaporation

i at the top of the 6000 gallon reactor tank with a top surface area of 45 ft

: This acount of water loss by evaporation has minimum effects on the environ-

I ' ment.

The room in which the reactor is located is continuously monitored for

gamma-ray fields. The gamma detectors are Jordan ion chambers, three of which
'

are mounced on the walls of the reactor bay and one of which is attached to

the ceiling directly above the reactor tank. -

At 10 We', none of the alarms have ever been unexpectedly triggered.

The south wall and ceiling monitor do exceed five sR/hr at 250 Et. The

=aximum rate has never exceeded 100 mR/hr.

The reactor has been used above 10 We an average of six hours per year

for the past five years.

\,*

1

l

. _. -._ _ . _ . _ . _ _ . -_._ _ _ ~ __ _. _ . . - . ___
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- Air . samples are obtained in and near the reactor building on a weekly

basis -during periods in which the reactor is being routinely used. (Samples

are not normally taken when the reactor is not being operated.) A low volume,

air sampler is used to draw air through a filter with the volume determined

by a flow meter. Gross beta activity is determined by 2 x gas flow count-

-

ing and gross gamma activity with a NaI scintillation counting system.

Table I summarizes the data for the last five years and is representative

of results throughout the life of the reactor.

The demineralizer regeneration effluent is held in a hold-up. tank for a
'

. .

period of time to allow for decay.- The gross beta and gamma activity in the

effluent is determined before it is released to the sanitary sewer system.

Table 2 gives the total amount released to the sewer system in each'of
+

the past five years. The concentrations as the effluent enters the drain is

-5 ~I "

less than 9 x 10 uci/ml of beta plus gamma and less than 4 x 10 uC1/ml

alpha. Thus 'the.dllution factor obtained by averaging these concentrations

with the normal sewage volume causes the disposal to be far belo'w Appendix

B, Table I, Column 2.
.

Water samples from the reactor tank are obtained on a periodic, basis

and analyzed for gross alpha, beta and gau:ma activity. The maximum activities
~0~ ~

recorded were 6.5 x 10 , 2 x 10 , and 1 x 10 pC1/ml respectively with

averages of 7 x 10-0", 1.,6 x 10~ , and 7.0 x 10 pCi/ml. Of course, in
~

1 .

this case, the sampling tr_a relative to reactor operations does make a
,

,

difference . It is seen that the values are extremely small.

|
1

,,- -- - - . - . , . - . , , ,..- ._- - - i
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Radioac'ive samples made in the reactor are normally allowed to decayt

;to extremely small values following which they may -be disposed of via the

sewer in'the case of liquid samples. Indium' foils and other such materials
,

are kept and reused.
"

,

The number of samples 'of radioactive materials produced La the reactor

over the past five years are given in Table 3. .This table also gives the
,

total activity produced.

4

C. Environmental Effects of Accidents

Accidents ranging from failure of experiments to the insertion of 1.5%
'

excess reactivity result in doses of only a small fraction of 10 CFR Part 100

guidelines and are considered negligible with respect to the environment.

#D. Effects of Facility Operation

~~

No adverse impact on the environment is expected from the operation of

the reactor based on the-analysis given ab've.

.

E. Alternatives to Operation of the Facility

The la are no suitable or more economical alternatives which can accomplish

both the educational and the research objectives of thi,s facility. These
I

objectives include the training of students in radiation protection aspects
|

of nuclear reactors, the production of radioisotopes, its use as a source of |

l

I

neutrons.for neutron activation analysis, and also 1,ts use as a demonstration

tool to familiarize the general public with nuclear react.or op stions.

F. Long-Term Effects of Facility Construction and Operation |

The long-term effects of a research facility such as the KU Nuclear

Training Reactor are considered to be beneficial as a result of the contribu-

tion to scientific knowledge and training. This is especially true in viev

.+- .. . . - . . . . . _ . .. - - . - . . - . - . -
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o5 the;relatively low capital: costs ($147,000) ' involved 'and the minimal
~

impact on the environment associated with a facility such as the KU Training
'

_ Reactor.
.

G. JCosts'and Benefits of Facility and Alternatives

.

The annual operating cost'for a| facility _such as the KU Training Reactor

is approximatley $29,000 with negligible environmental impact. The benefits
~

,

include, but are not limited to: training of radiation protection students,

performance of activation analysis; production of-short-lived radioisotopes;*

.and education of students and public. Some of these activities could be
~

: conducted using particle accelerators or radioactive sources, but these

alternat1ves are at once more costly and less efficient. There is no reason-,

.able alternative to a nuclear training reactor of the type presently us3 ofd

the University of Kansas - Lawrence Campus for conducting the broad spectrum.a

of activities previously mentioned.

Approximately an average of five graduate degress a year have been
*

.,

..ded in Radiation Biophysics with emphasis on radiation protection. In
' at

addition, two to three undt_ graduate degrees are completed per year. All of

these students receive training involving the reactor., -

It is possibl'e to have a Radiation Biophysics degree program without a

Nuclear Reactor. Facility. However, past experience for most disciplines show
i .

'
a much better understanding when experiments and experience accompany a

,

-lecture / problem learning system.

Another example of th'e benefits recovered from a facility of this type

is the visitors tours. Approximately 2000 people have visited the facility in

she.last five years and have either been shown by demonstration or by lecture /

cour,.the purpose of nuclear reactors in our society.

. - . . . - - . . - , . - . - . . - . . . . - . . - - . . . . . - - . ,
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Table I. -

AIR SAMPLES
(Vicinity of Nuclear Ituactor Center)

Average Beta Activity Average _Camma Activity
Year i Samples (pC1/ml) # Samples (pC1/ml)

-12* ~'. 7/1/73 - 6/30/74 32 < 4.0 x 10 32 < 1. 8 x 10
-12* -11*7/1/74 - 6/30/75 37 <3.4 x 10 37 < 2. 2 . x 10

7/1/75 - 6/30/76 84 <3.4 x 10~ * -1 *84' <2.2 x 10

-12*. -1I7/1/76 - 6/30/77 45 <3.4 x 10 45 < 2. 2 x 10
-12*7/1/77 - 6/30/78 23 <2. 0 x 10 27 < 2.0 x 10~

*'

-11 -117/1/77 - 6/30/78 5 1.2 x 10 1 / 4.1 x 10
<

,

~I * -11*7/1/78 .6/30/79 46 < 2. 8 x 10 46 < 3. 2 x 10
-12 -117/t/78 - 6/30/79 5 2.4 x 10 5 4.0 x 10

,

'

*

T ro[
.<

,
, .

*
.

1

T

Altepresents the average minimum detectable activity for the samples collected.4

. . ;.

. .

m
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Table 2.

.

HOLD.UP TANK

_

. (Demineralizer Regeneration Effluents) .

,-

+

Year- Gross Beta Activity Gross Gamma Activity

7/1/73 - 6/30/74 0.9 uCi 22.1 pCi
,

7/1/74 - 6/30/75- 8.0 pci 19.9-

-7 ~

. 7/1/75 6/30/76 2 x 10 1 x 10
,

7/1/76 - 6/30/77' -Less than Minimum 0.34
Detectable

~

7/1/77 - 6/30/78 1.7 3.8
m

. 7/1/78 - 6/30/79 0.012 0.079
, _

.

.-

.

h

v

1

# 4

..

.

a

d
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Table 3.

'

PRODUCIION OF RADIOISOTOPES.

Years No. of Samples Activity (uC1)

7/1/73 - 6/30/74 '12 '< 44 + 630 Ta-

807/1/74 - 6/30/75 23 < 456 (of which - 200 Br)
80 67/1/75 - 6/30/76 30 < 460 (of which - 300 Br) + 4300 Cu

~

182 697/1/76'- 6/30/77 22' < 133 -r 690 Ta + 6200 2n

7/1/77 - 6/30/78 10 < 25 + 1370 Ta

7/1/78 - 6/30/79 11 < 62'
s

.z.

.

Isotopes produced included Co (calibration foils), Na, "In

(foils reused), C1, 'Cu, Cu, 50F% 2n, Sb, 1 'Sb,198 69

O
Br, "Br, Br, K, P(traces) and traces of o'thar isotopes.

.

9

|

|

r
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ENVIRONMENTAL' IMPACT APPRAISAL

FOR THE
,

, - . _. -

. _ - - R . UNIVERSITY OF VIRG. INIA REACTOR ' ' ,-.

LICENSE NO. R-66

DOCKET NO. 50-62.

_ _ . _ . .
,

This Environmental Impact Appraisal is written in connection with the pro- ?

posed renewal for 20 years of the operating license of the pool-type University
of Virginia research reactor (yVAR). .

Th'e UVAR r actor-operates in an existing water pool inside d existing building
on the university campus in Charlottesville, so this licensing action would -

.

lead to no change in the physical environment on the campus." The UVAR facility
has been operating since the initial licensing in June, 1960. Currently,.,
there are no plans to change any of the structuras or operating characteristics
associated with the reactor during the time' interval of the license renewal
requested by the licensee.' '

-

* '
.

.

Based on the review of the' specific facility characteristics which are . considered

Evaluatior. Repo'rt (SER))the environment, as set forth in the ~ staff's S'afety
for potential impact on~

for this action, it is concluded that renewal of this
.

operating license will have an insignificant environmental impact. Although
judged insignificant, operating features with the oreatest potential environ-
mental impact, both radiological and non-radioTogi*, cal, respectively, are summarized
below.

Argon-41, produced by ne,utron irradiatica of air during normal operation,, is
the principal airborne radioactive effluent from the UVAR facility. Conser-
vative calculations by 1;he staff, Based on the total amount of Ar 241 released
f rom the reactor room stack during a year, predict a maximum potential annual
whole body dose of less than two millirems in unrestricted areas. The 'ra' diation

~

s

exposure rates measured by the environmental monitors located near the reactor
facility have .been ind,istinguishable from the ambient background.

The credible hypothetical accident with the greatest potential release of radio-
activity from the reactor f acility is the failure of an experiment containing
fissile material (a fueled experiment). Consequently, the Technical Specifi-
cations of the license limit both the maximum fission rate and the locations
for performing such experiments. Conservative analyses o.f. the potent.ial impact
on the environment of the total failure of a maximum authorized fueled experi-
r.ent predict doses in unres'tricted areas which do not exceed the applicable
10 CFR,20 guidelines. e a J 1. . nxnc y &|Lfl+ yr{%n ,_e n

( rvs .

T
i uREG.528, " Safety Evaluation Report Related to the Renewal of the Operating
License for the University of Vircinia Open-Pool Research Reactor."

i-
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iThe UVAR reactor's '2MW-of thermal power is transferred to pool water that is l
. |

- pumped downward through the core into the shell side ~ of a conventional o

aluminum shell-and-tube heat exchanger. - In the heat exchanger, the thernal
power. is transferred by conduction to the secondary water, which eventually
releaser the heat to the outside environment through a cooling tower. The 2MW .- -.. -

~ ~ ,
'- of . reactor thermal power'is comparable to the power dissipated to the atmos- -

-

.phere by the cooling tower of the air-conditioning system of a moderate-sized
building.- -

-
, .

In' addition ia) the analysis in the SER summarized above, the environmental
impact. associated with operation of res.earch reactors has been generically:
evaluated by the staff and is discussed in the attached memorandum.2 This
memorandum concludes.that there will be no significant. environmental impact -

'

associated with the operation of research reactors licensed to operate at
power levels up.to and including!2 MWt and that an environmental impac,t
statement is, not required for the issuance of construction permits or*

operating licenses for such facilities. Although the upper 1Thit of appli-
cability of this generic environnental impact appraisal is the,2 MW at which o'
the UVAR is authorized to operate, the staff considers that the evaluation,

applies for the following two reasons:
,

1) The power limit in the generic evaluation is based on the '

hypothetical rapid loss of all coolant, which is not a
_ ,

credible event for the UVAR facility, and ?-

;

.
"* 2) The UVAR reactor has been equipped with a fail-safe. 5ravity-

. feed cure cooling system that is considered by the staff to,

be adequate to prevent fuel melting even following an . .
'instantaneous total loss of water from'the,; primary coolant

system.

Thus, based on the above considerations, the staff has determined that this
generic evaluation is applicable to operation of the UVAR facility, and that
there are no special or unique features which would preclude relianc,e on the
generic evaluation. -

~'

Conclusion and Basis for Negative Declaration*
.

Based on the foregoing consideratio'ns, the staff has concluded that there willi

be no signif.icant environmental impact attributable to this proposed license
~

renewal. Having . reached this conclusion, the staff has further concluded that;

no envir:r. ental impact statement for the proposed action need be prepared and
that a r.egative declaration to this effect is appropriate.

|-

| \
2-

'

.

Memorandum f rom R. H. Vollmer to D. G. Eisenhut, Environmental Considerations"

Regarding the Licensing of Research Reactors and Critical Facilities,"
. catec Lece.-ter 31, 1980.

1

e

e
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. I. Furthermore, based cn the considerations discussed and evaluated above,. the
~

N*1 . staff has concluded that (1) there is reasonable assurance that the health
~

;. and safety of the public will not be endangered by operation in the proposG.

manner and (2) such activities will be . conducted in ccmpliance with the''

I f,37,
.

.,

.'; *- % Comission's regulations and the: issuance of this amendment will not fie -
-

l':E . F ' inimical to the common defense and security; or to the health and safety
of-.the public. '

.
. .

-

.

Dated: September 30, 1982 ---

.
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7590-01

.Y 1 UNIVERSITY OF VIRGINIA'
'

NOTICE-OF RENEWAL OF FACILITY OPERATING LICENSE

AND

NEGATIVE DECLARATION
.

-DOCKET NO. 50-62
.

9

The U. S. Nuclear Regulatory Comission (the Comission) has issued

Amendment No.15 to Facility Operating License No. R-66, which renews the

. li. cense for the operation of _the pool-type reactor (the facility) located-
~

on the campus of the University of Virginia (the licensee) in Charlottesville,
' '

Virginia. . The facility is a research reactor that has been operating at' '

,

power levels not in excess of two (2) megawatts thermal..

*
.

The? amendment extends the duration of Facility License No. R-66 for,

twenty years from the date of issuance of iihe amendment. :
,

n

The application for the amendment complies with the standards.and
,

,

'

requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Comission's rules and regulations. The Comission has made appropriate

findings as required by the Act and the Comission's rules and regulations'

in 10 CFR, Chapter I. Those findings are set forth in the license amendment.

Notice of the proposed issuance of this action was published in the Federal

Register on September 1,1977 at 42 FR 44039. No request for a hearing.or
'

petition for leave to intervene was filed folicwing notice of the proposed

action.
.

.
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The Comission has' prepared.an Environmental Impact- Appraisal for the

renewal of the Facility 0perating License, and has conclu'ded that an Environ-
.

. mental Impact Statement for this particular action is not warranted because

there will 'be no'significant environmental impact attributable- to the action. -

'

For. further details with respect to this action, see (1) the application .
I for amendraent dated March 9,1977, as supplemented by filings dated December 18,

,

1978, January 19, 1979, September 18,1979, July 15,1980, February 12, 1981,

August 19,1981, March 11,1982, March 19,1982, May 18,1982, June 7,1982 and<

August 27,1982;(2) A.mendment No.15 to License No. R. 66; and (3) The Comission's.
,

related-Saf ety Evaluation Report and Environmental Impact App ^raisal. All of

these items are available,for public inspection at the Commission's Publjc
'

Document Room,1717 H Street, N.W., Washington, D.C., , , _ .

<

: A copy of items (2) and (3) may be obtained upon requ.est from the U. S. -
.

.

). Nuclear Regulatory Comission, Washington, D.C. 20555, Attention: Director,

Division of Licensing. !
,

4

Dated at Bethesda, Maryland, this 30th day of September 1982.'
.

.

FOR THE NUCLEAR REGULATORY COMMI'SSION

20 W*
-

*

; Cecil 0. Thomas, Acting Chief
Standardization & Special.

Projects Branch-

Division of Licensing -

|

. .
.
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DEC 311980
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ITiMOP.AliDUM FOR: Darrell G. Eisenhut, Director '
-

,

. .
- - ,- Division of Licensing . .

' . ,*
.

FROM: '
. .

Richard H. Vollmer, Director .'.

,

Division of Engineering "
-

..
.

SUBJECT: ElfVIR0!SiEt!TAL C0l!SIDERAT10ll5 REGARDIllG THE
REllEWAL OF LICEllSES FOR' RESEARCH REACTORS -

. . .- : .- . .. .

In. response to your memorandum of Ifovember: 24, 1980, subject as above, we '

have reviewed t!)e Muller to.5kovolt memorandum dated January 28, .1974..

'

Based on thEt review, we have prepared the enclosed evaluatitn, and suggest
:. that you utilize it for all future research reactor reviews...' ,,- %.7-

.. . -

. . . . . . . . .
..

. , . .. . . ..-. : , , ..,

. ..
. m e.a W:* ' . ...

.- ,- asaard 3E. vothnse .- .
.

- - ,
: : -

. . .. .
. .-. . . -..

. - Richard H. Vollmer. Director .

.

'.

Division of. Engineering ."- - *
,

-. .

_ Office..of Nuclear Reactor Regulation-
,

.

~ .

Enclosure: '

As stated .. . ..
*

.
. ,. .

. . . . , , ~ . -

.
.

.

.

' ..

. . .
'

.~ ~
.

. *

*
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ENVIRONMENTAL' CONSIDERATIONS REGARDING THE LICENSING OF
*

-

- RESEARCH REACTORS AND CRITICAL FACILITIES
-

.

.

Introduction .

., This dis _cussion deals with research reactors and cri.tical facilities which are '

-designed 'to operate at low power levels, 2 MWt and lower, and are used primari'ly- -

for basic research in neutron physics, neutron radiography, isotope production,
experiments associated with nuclear engineering, training and as a part of the
nuclear physics curriculum. Operation of such facilities will generally not
exceed a 5 day week, 8 hour day or about 2000 hours per year'' Such reactors are
located adjacent to technical service support facilities with convenii;nt' access

~

for students and faculty. ..-
. .-

' Sited most frequently on the campus of large universities, the reactors are
usually housed in already existing structures, appropriately modified..or placed .

in new buildings that are designed and constructed to blend iuith existing
,

facilities.
-

, ,
' *.. ..

Fa cili ty ___ . e_|. . .
-

. . . . . . . . , ,

' -
- .,,._ _ .

.

_

.
, .-

. .
. .

. . .,..
,

Th'ere are no exterior conduits, pipelines, electrical or mechanical structures.
or transmission lines attached to or adjacent to the facility other than utility
service ~ facilities which are.similar to thos'e required.in other campus facil.ities,*

specifically laboratories. Heat dissipation is generally accomplished by use of
a cooling tower located on the roof of the building. These cooling towers are on-

the order of 10' x' 10' x 10' and are comparable to cooling towers associated with -

the air-conditioning system of large office buildin,gs. -

.

M'ake up for this cooling system is readily available.and usually ohtained from
the local water supply. Radioactive gaseous effluents are limited to Ar.41 and

.

' the release of' radioactive liquid effluents can;.be carefully monitored and
| controlled. These liquid wastes are collected 'in storage tanks to allow for

.

! decay and monitoring prior to dilution and release to the sanitary sewer system.
Solid radioactive wastes are packaged.and shipped off-site for storage at NRC'

approved sites. The transportation of such waste is done' in accordance with
. '

existing NRC-DOT regulations in approved shipping containers. -
.c .

u.
Chemical and sanitary waste systems'are similar to those existing at other

,

: university laboratories and buildings.
~> -- , .

! Envirenmental Effects of Site Preogration and Facility Construction
' *

'

..

.

! Construction of such f acilities invariably occurs in areas that have already been
| disturbed by other university building construction and in some cases solely

within an already existing building. Therefore, construction would not be
expected to have any significant affect on the terrain, vegetation, wildlife or
nearby wa.ters or aquatic life. The societal, economic and esthetic impacts of'

constru'ction would be no greater than that associated sith the construction of
a larce effice building or similar university facility.

.
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Environmental Effects of Facility Doeration,

Release of thermal effluents from a reactor of less than 2 MWt will'not have
. a significant effect on the environment. This small amount of waste heat.is

"' 0 'generaliy rejected to the atmosphere by means of sniali cooling towers. Ext &n! -

Lsive drift and/or fog will not occur at this low power level. ,.

Release of routine gaseous effluent can be limited to Ar 41 which is generated
by neutron activation of air. This will be kept as low as practicable.by-

minimum air ventilation of the tubes.. Yearly doses to unrestricted areas
will be at or below established -limits. Routine releases of radioactive
liquid effluents can-be carefully monitored and controlled in a manner that-

will ensure compliance with current standards. Solid radioactive wastes will
be shipped to an authorized disposal site in approved containers. These "

. wastes should not amount to more than a few shipping contaigrs a year.

Based,onexperiencewithotherresea'rchreactors,sp6cifica11hTRIGAreactory,
"

.

. . . _ - operating in the l'to 2 MWt range, the annual release of gaseous arid liquid,. -
'

, effluents to unrestricted areas shoul,d be less than 30 curies and 0.01 curies
( respectively.

.

- - -

:,.

,
. -.

.

No release #of potentially harmful cheinicar substances will occur during. normal
'

-

operation. Small amounts of chemicals and/or high-solid content water may be
1 released from the facility through the sani.tary sewer during periodic blowdown .

of the cooling tower or from laboratory experiments.
,

,
-

.,

.

Other potential ' effects of the facility, such ps esthetics, noise.. societal
or idpact on local flora and fauna are expected.,to,.be too small to meas 0re.

.
-

Envircr. mental Effects of Accidents
.

-
-

.

Accidents rancing from the failure of experiments up to the larcest core %damace
-

and fission product release considered possible result in dos ~es of.only'a smail
fracticn of 10 CFR Part 100 guidelines and are consider'ed negligible with

: respect to the environment.. ..
.

. :.
.Ur: avoidable Effects of Facility Construction and Operation.

? .

The una.cidable effects of construction and operatio.n involves the materials
used it-ccns .ruction that cannot be recovered and the fissionable material used.
in the reac ar. No adverse impact on the envircnment is expecte~d rom either
of these unavcidable effects.

'

Alternatives to Construction and Operation of the Facili -

|. To acccmplish the objectives associated with research reactors, there'are no
j suitatie alternatives. Some of these objectives are training of students in

the c sra-icr. of reactors, production of radioisotopes, and use cf neutron
a.c ;a:.a ray beams to concuct experiments.

. .
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Long-Term Effects of Facility Constr'uction and Operation
'

The long-term effects of research facilities are considertd to be beneficial
s _- - as a result of the contribution' to scientific knowledge and training. |

-
.

Because of the relatively low amount of capital resources involved and the
small impact on the environment very little irreversible and irretrievable
commitment is ' associated with such facilities. j

.

,,

.

Costs and Benefits of Facility and Alterhatives_ !,

''The costs are on the order of several millions of dollars with very little
environmental impact. The benefits include, but are not limited to, some

-
'

combination of the following: conduct of activation analyses, conduct of
neutron radiography, training of operating personnel and education of students.
Some of these activities could be co.nducted using p. article accelerators'or
radioactive sources which would be more costly and less efficient, There is *
no reasonable alternative to a nuclear research. reactor for conducting this. -.

spectrum of activities. .

- -

- .. .
,

. Conclusion _ . .
'

,
,

, .
. . .c. .. .,

The staff concludes that there will be no significant environmenta1 impact
associated with the licensing of research reactors or critical facilities" .

designed to operate at power levels of 2 MWt or lower and that no environmental
impact statements are required to be written for the issuance of construction'

permits or operating ' licenses for such facilities. -
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