AEROTEST OPERATIONS, INC.

3455 FOSTORIA WAY » SAN RAMON, CA 945683 « (925) 866-1212 « FAX(925) 866-1716

March 21, 2019

AEROTEST RADIOGRAPHY AND RESEARCH REACTOR
DOCKET NO. 50-228/LICENSE NO. R-98.

ATTENTION: Document Control Desk
U.S. Nuclear Regulatory Commission
White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

Subject: License and TS Amendments

Ladies and Gentlemen:

This letter and attachments are a follow up from the December 6, 2018 communication that declared the
permanent cessation of operation for the ARRR (R-98).

This document presents relevant changes to the License and Technical Specifications needed to prepare
for fuel storage and decommissioning activities. The Licensee proposes a small number of relevant text
alterations and omissions that are needed to ensure the cessation and prevention of operation. The current
ARRR license and Technical Specifications of record are provided in Enclosure 1. (Document
Organization, format, and pagination will be preserved with only identified changes included.)

The proposed changes are listed in Enclosure 2; included with a proposed change is its location in the
document and basis for the altered text. Clearly reactor operation is not permitted in the proposed license
changes, Page 3. “C.(1) The Licensee is not authorized to operate the reactor at any power.” The current
circumstance at ARRR has no fuel in the core lattice and control rods fully inserted with rod withdrawal
capabilities disabled. The proposed Technical Specifications include fuel movement and storage
restrictions. The most significant of these is that fuel cannot be placed or stored in the core lattice, Page
12 “11.4. ...Under no circumstance is fuel to be transferred to or stored in the core lattice.”

The third enclosure is the ARRR license and technical specification with the proposed changes included.

The license Operator’s capabilities as defined by NRC regulations (i.e., 10 CFR 55) are no longer needed
or relevant to the Licensee’s mission. The SRO/RO operators will be replaced with Certified Fuel
Handlers (CFH). The training and requalification program for the CFH are provided as Enclosure 4.
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Should you have any questions or require additional information regarding this submission, please contact

AO President David M. Slaughter, Ph.D. at (801) 631 5919 or dmsraven@gmail.com.

I declare under penalty of perjury that the statements above are correct and truthful.

Sincerely yours,

o

David M. Slaughter, Ph.D.
President, Reactor Administrator, Manager
Aerotest Operations, Inc.

Enclosures: 1. License and TS of Record
2. List of Changes
3. Amended License-TS
4. CFH Training/Requalification Program



Enclosure 1

AEROTEST OPERATIONS, INC.

DOCKET NO. 50-228

~ AEROTEST RADIOGRAPHY AND RESEARCH REACTOR (ARRR)

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 5
License No. R-98

The Nuclear Regulatory Commission (NRC or the Commission), having previously rnade
the findings set forth in Amended Facility Operating License No. R-98 issued on January
28, 1981, has now found that; -

A. The application for indirect transfer of license and conformlng amendments to

Amended Facility Operating License No. R-98, filed by Aerotest Operations, Inc.,
and Nuclear Labyrinth, LLC, dated May 30, 2012 and supplemented on July 19
and October 15, 2012; January 10, 2013; and April 21; June 16, August 22, and
October 10, 2016 complies with the standards and reqwrements of the Atomic
Energy Act of 1954 (the Act), as amended, and the rules and regulations of the
Commission as stated in Title 10, Chapter |, “Nuclear Regulatory Commiission,”
of the Code of Federal Regulations (10 CFR Chapter I).

B. Construction of the facility has been substantially completed in conformity with
Construction Permit No. CPRR-86, and the application, as amended, the
provisions of the Act and the rules and regulations of the Commlssmn

C. The facility will operate in conformity with the application, as amended, the
- provisions of the Act, and the rules and regulations of the Commission;

D. There is reasonable assurance: (i) that the activities authorized by this operating
license can be conducted without endangering the health and safety of the
public, and (i) that such activities will be conducted in compliance with the rules -
and regulations of the Commission;

E. Aerotest Operations, Inc. is technically and financially qualified to possess, use,

and operate the facility in accordance with the rules and regulations of the
Commission;

Amendment No. 5
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The issuance of this operating license will not be inimical to the common defense
and security or to the health and safety of the public, and does not involve a
significant hazards consideration; A

The receipt, possession, and use of byproduct and special nuclear material as
authorized by this license will be in accordance with the Commission’s
regulations in 10 CFR Parts 30 and 70, including Sections 30.33, 70.23, and
70.31;

The licensee is qualified to be the holder of the license; and

The transfer of the license is otherwise consistent with applicable provisions of
law, regulatjons, and orders issued by the Commission. pursuant thereto.

Facility Operating License No. R-98, issued to Aerotest Operations, inc., is hereby

indirectly transferred to Nuclear Labyrinth, LLC, and the license is amended to read as -

follows:

A.

This license applies to the Aefotest Radiography and Research Reactor (ARRR),

- a pool-type nuclear reactor owned by Aerotest Operations, Inc. The facility is

located at the Aerotest Operations site near San Ramon, California, and is
described in the application dated September 14, 1964 (the application), and in
supplements thereto, including the application for transfer of license dated April
24, 1974, and the application for indirect transfer dated May 30, 2012.

Subject to the conditions and requirements incorporatéd herein, the Commission
hereby licenses Aerotest Operations, Inc.:

(1) Pursuant to Section 104c of the Act and 10 CFR Part 50, "Licensing of
Production and Utilization Facilities,” to possess, use, and operate the
reactor at the designated location in San Ramon, California, in
accordance with the procedures and limitations set forth in this license:

(2) Pursuant to the Act and 10 CFR Part 70, "Special Nuclear Material," to
receive, possess, and use up to 5.0 kilograms of contained uranium 235
in connection with operation of the reactor; and

(3) Pursuant to the Act and 10 CFR Part 30, “Licensing of Byproduct
Material," (1) to receive, possess, and use a 2 curie americium-beryllium
neutron startup source, and (2) to possess, but not to separate, such
byproduct material as may be produced by operation of the reactor.

Amendment No. 5
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C. This license shall be deemed to contaln and is subject to the conditions specified
in the following Commission regulations in 10 CFR Chapter I: Part 20,
Section 30.34 of Part 30, Sections 50.54 and 50.59 of Part 50, and Section 70.32
of Part 70; is subject to all applicable provisions of the Act and to the rules,
regulations, and orders of the Commission now or hereafter in effect; and is
subject to the additional conditions specified or incorporated below:

(1) Maximum Power Level

The licensee is authorized to operate the facility at steady state power
levels not in excess of 250 kilowatts (thermal).

(2) Technical Specifications

The Technical Specifications contained in Appendix A, as rewsed through
Amendment No. 5, are hereby incorporated in the license. The licensee
shall operate the facmty in accordance with the Technical Specifications.

3) Physical Security Plan

The licensee shall maintain in effect and fully implement all provisions of
the NRC-approved physical security plan, including amendments and
changes made pursuant to the authority of 10 CFR Section-50.54(p). The
approved security plan consists of the document withheld from public
disclosure pursuant to 10 CFR 2.790(d), entitled “Aerotest Operations,

Inc. Security Plan” dated August 10, 1976, submitted by letter dated
October 4, 1976, as revised January 16, 1979.

D. Reports

In addition to reports otherwise requnred under the license and applicable
regulations: ‘

1 The licensee shall report in writing to the Commission within 10 days of its
observed occurrence any incident or condition relating to the operation of
the facility which prevented or could have prevented a nuclear system
from performing its safety function as described in the Technical
Specifications or in the Hazards Summary Report.

(2) The licensee shall report to the Commission in writing within 30 days of its -
observed occurrence any substantial variance disclosed by operation of
the facility from performance specifications contained in the Hazards
Suinmary Report or the Technical Specifications.

(3) The licensee shall report to the Commission in writing within 30 days of its

occurrence any significant change in transient or accident analysis, as
described in the Hazards Summary Report. '

Amendment No. 5
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E. Records

In addition to those otherwise required under this license and appli-
cable regulations, the licensee shall keep the following:

a7 o oGNS
. i . e on g i v

(1) Reactor operating records, ﬁncluding power 1evels..
(2) Records of in-pile irradiatioms.

(3) Records showing radicactivity released or discharged dinto
the .air or water beyond the effective control of the
licensee as measured at«the point of such release or
discharge..

(4) Records-of emergency reactor scrams,. including reasons
for emergency shutdowns. :

—

F. This amended 11cense is effectlve as of the date of 1ssuance and
shall expire at mldnlght April 16, 2005.

FOR THE' ATOTIC EWERGY coM{ISsion

- AR

Karl R. Coller, Assistant Director
-for Operating Reactors
_ Directorate of Licensing
Attachment:

‘Change No. 8 to the Technical -
Specifications

N

Date of Issuance: October 22, 1974

-
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. LICENSE NO. R-98

s TECHNICAL SPECIFICATIONS FOR THE
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Name Changed to: Aerotest Radiography and Research Reactor (ARRR) 10-22~ 74

1.0 Definitions
1.1 Shutdown

_The reactor, with fixed experiments in.place, shall be con-
.gidered to be shut down (not in operation) whenever all of
the following conditions have been met: (a) the console

. key is in the "off" p081tion and the key is removed from
“the console and under the control of a licénsed operator
‘(or stored in a locked storage area); (b) sufficient control
rods are inserted so as to assure the .reactor is subcritical
by a margin greater than 0.7% delta k/k cold, clean critical
condition; (¢) no work:is4in-progress'involving refueling
-operations or maintenance of its control rod.mechanisms.

1.2 - Reactor Operation

. Reactor operation shall mean any conditlon ‘wherein the reactor
is not shut down.

1.3 Operable

A system or component shall be considered operable when it
is capable of performing its required function in its normal
manner., ' .

1.4 ggerating

A component or system is eperating if it is performing 1ts
required function in its normal manner.

1.5 ' Experiment
Experiment shall mean any apbaratus, device, or material
installed in the core or experimental facilities (except
for underwater lights, fuel storage racks and the like)
which is mot a normal part of these ‘facilities.
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2.0

2.2 A steel 1ocked-pqumeter fence shall surround the

3.0

pe

1.6 Expérimehtal Facilities

- Experimental facilities shall mean Glory Hole,; vertical, tubes,
pneumatic transfer systems, central thimblé, beam tubes,
thermal column, and in-pool irradiation facilities,

1.7 Reactor Safety Circuits

.Reactox- safety.circuits shall mean those circuits, ircluding
their associated input c1rcu1ts, which are designed to initiate
. @ reactor scram.

Reactor Site

2.1 The reactor .and associated equipment is- located withln an

exclusion area.a

E%:E;: (_,Ly“ 8, (0 &&*74;{
facxlity, forming an exclusion area. The minimum distance
from the center of the reactor pool to the boundary of the
exclusion area fencing shall be 50 feet, The restricted area,
- as defined in 10 CFR 20, shall comsist of the entire exclusion
area.

2.3 The.principal activities carried on within the exclusion area -X
shall be those associated with the operation of the %EER-‘—ARR S
reactor and the use of a hot cell and chemistry laboratory.

Reactor Building

3.1 The reactor shall be housed in a steel building capable of
meeting the following functional requirements:

3.1.1 all circulating fans and air conditioning systems except
‘the system which supplies air to the control room _
shall have the capability to be shut off from a single
control in the control room,

AN

3.1.2 ventilation shall be achieved by gravity ventilators
" located on the roof of the building, and

3.1.3 a positive air pressure shall be maintained in the
control room with respect to the reactor room.

ll3.2

An alarm system shall be installed to detect ynau- (:,Jawra
thorized entry into the reactor building. The alarm Léz?z §/=20 70-
.system shall be monitored constantly and its annun- '

ciation shall be tested monthly." , 4

'} .
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5.0

. 4.2

Reactor Core

5.1

5.2

5.3

.Reflector Elements

‘.4.0 Reactor Pool (Primary Szétem}~
4.1

The minimum depth. of water above the top of the’ active core

-shall be 16 £t., The maximum Bulk water temperature shall

be 130°F and the minimum 60°F,
The. pH and conductivity of the primery coolant shall be measured

at- least once*gach month. Corrective action shall be taken
to avoid exceeding a pH of 7. 5 or a conductivity of 5 umho/cm.

vaveam, i

. Fuel Elementé“ T i

5.1.1 The réactor shall contain:mo.méxexthan: = 90 TRIGA

type ‘fuel elements. The core shall be loaded with
not morefthan 3.30 kg of 'U-235, .

5.1.2' The magitum excess reactivity above cold, clean ecritical,
with. ox without experiments 4n place, ehall be 3 dollars.

5.1.3 The bath’ temperature coefficlent and the prompt fuel
: temperature coefficient shall be negative at all
" . operating temperatures:and the minimum reactivity
- decrement at full power shall -be 80 cents when measured
with resPect to source power 1eve1

5.1.4 The coolidnt void coefficiént shall'be negative across
the -active core, Maximum in-core operating void'shall
be 10% of the coolant core volumes as defined by a
cyllnder bounded by the grid platesa

e

5.2.1 The overall reflector élements' dimensions shall be
the same as the fuel elements :

Control Elements
Tt ¢
5. 3 1 The reactor shall be subcritical by a minimum margin
of 0.50 dollar.: when the maximum worth rod is fully
withdrawn from the core.

5.3.2 The maximum rate of reactiﬁity‘addition for the control
rods shall be 1l cents/second. There shall be a mini-
mum of three operable control elements.




.5.3.3 The total time for insertion of the contxol rods fol-

lowing receipt of a.scram signal by the safety -system
shall be a maximum of ‘600 milligeconds.

6.0 Reactor Safety'Systems

6.1

6.2
6.3
6.4

6.5

The reactor safety system shall include sensing devices
and associated circuits which automatically actuate visual
and audible alarms and, when certain pre-set limits are ex-

.ceeded, scram the reactor. The systems shall be fail-safe

(de-energlzlng shall cause a.scram). Table 1 describes .the

minimum requirements of- the safety system,

The nuclear, process and radiatien monitoring instrumentation

shall provide the functions and have the set point ranges
and associated annunciations listed in Table 2 of these

,specifications.

'The,safety systeﬁ shall be designed such that no single

component ‘failure or circuit fault shall simultaneously

~disable both the automatic.and manual seram circuits.

Reactor sequences, interlocks and safety circuits shall
remain operable while fuel is in the core. except that one
channel may be removed for maintenance purposes when the
reactor is shut down.

Interlocks shall prevent safety rod withdrawal unless all
of the following conditions exist:

6.5.1 The master switch is in ‘the ON position;

6.5.2 The safety system has been reset{ ¢ :..: .-

; .'.. "l".","
PER TR et . LN L. e,

6,5.3 All four nuclear instruments chamnels are in the

OPERATE mode;
6.5.4 The startup channel count'rate is greater than 2 cps.

It shall not be possible to thhdraw more than the. safety
rod until it has reached the upper limit interlock, at which
time either the shim or regulating rod may be moved, but
only one at a time.




. 6.6

6.7

7.0 Radiation Mbnitoring T = Tt

During a critical experiment, suberitical multiplication
plots shall be obtained from at least three instrumentation
channels. These channels may be used in addition to the

‘normal operating instrumentation in Table 1.

Process instrumentation with readout in the control room
shall be operdting to permit continuous indication of pool
water temperature and conductivity. Alarms shall be oper-

aBIed”to indicate low water flow, low pool water and impropexr
location of the crame bridge. . :

——— ——— =

"7.1

A fixed gamma monltor employing Geiger tube detectors
shall be located on the wall comnecting the control
room and the reactor room. This monitor shall serve .
as both an area radiation monitor and a criticality-
alarm and will annunciate through an automatic
mpnitoring'system to the San Ramon, GCalifornia, Fire
Department and actuate a siren within the reactor
building on high radiation level. The monitor shall
have a minimum range of 0 to 20 mr/hr. ‘The annun-

ciation dnd the siren actuation shall be tested ; . nCha:
" (“%"' 'Ja'l‘d 3 "

monthly."

gee 2

i

buring reactor operation, a gas sample shall be continuously

" withdrawn from the roof vent above the reactor, or from the

vicinity of the reactor bridge and glory hole over the reactor

. core, and pumped ‘through a radioactive gas detection chamber.

The gas chamber shall be monitored by a beta-gamma detector
which shall have a continuous readout in the contrel room.

. An annunciator shall indicate when the gas exceeds 2 mr/hr.

7.3

7.4

7.5

A fission product water monitor shall be attached to the
process water cleanup system loop adjacent to the deminer-
alizer and shall provide continuous indication in the control
room, High radiation levels within the demineralizer or.

‘pool water shall annunciate an audible alarm on the reactor

console.

The range of the monitor shall be from 0.l to 100
mr/hr. ' :

Portable survey instruments foxr measuring beﬁa-gamma dose
rates ‘in' the range of 0.0l mr/hr to 50 r/hr. shall he. -
available at the facility. ' o o

Portable inétruments for measuring fast and thermal neutron
dose rates from 0.1 mrem/hr to 1.0 rem/hr ‘shall bes.: =2 o
available.at the facility. o

AT
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7.6

Radiation detector packets ‘contairiing a series of threshold
detectors shall be placed at several locations within the

. reactor building for post-accident radiation analyses.

8.0 Expetimental Facilities

'8.1 Large-Component Irradiation Box -

8.2

8.1.1

8.1.2

8.1.3

A large-component irradiation box shall have a maximum
volume of 20 cu. feet.. The box shall encompass mot
more than 120° arc of the core and shall be degigned -
so that it can be placed no closer than 5 cm to the
outer .row- of active fuel: elements.,

. The platform shall be positioned remotely'relative

to ‘the reactor core by a pesitive drive und shall be
captive to the stand which is bolted to the floor of
the tank, Positive mechanical stops shall prevent
moving the experiment box inte the active reactor
core. 6 €0y shall be used for purging and to maintain

‘a slxght positlve pressure in :the box relative to the
‘pool water: pressure.

To remove or install the experiment box, the platform
shall be moved two or more feet away.from the reactor
core, . The box shall then be lowered onto the platform
and bolted in place with remote handling equipment.

The voided box shall be purged of air prior to exposure
to neutrons.

Pneumatic Transfer Facility

8.2.1

8.2.2

A pneumatic transfer facility may be located in any
reactor core position., Thé facility shall be operated
with dry €Oy and exhausted through a filter:-..: 7' .
ventilation system, which is monltored for radioactivity,

The in-core -portion of the transfer facility shall .
have a maximum void volume of 34 cu. in. in the active )
fuel region, A manual centrol shall be provided which .
is capable of overriding the automatic timer comntrol,
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8.3 Gloxry Hole Facility

8.3.1

8.3.2

A dry glory hole faclllty may be located-in any reactor
core position. The glory hole shall accept capsules
to a maximum of 1.35 in, in diameter,

. The glory hole shall be purged with CO, to prevent

formation of excessive.amounts of argon-41. Gas samples
shall be taken near the pool when the glory hole facility
is operated without a shield plug to insure: adequate

-monitoring of radioactive gases,

8.4 Neutron.Radiog;aghyc Facili;y ) -

8.4.1

The beam tube shall consist of a two-section tapered
tube having a rectangular cross section., The upper
and lower sections of the tube shall be equipped with
a fill and drain line.

. All .components contacting the pool water shall be

fabricated from aluminum or stainless steel.

8.6

Thermal Column

——— b
Tlie bgam catcher shield shall consist of a movable @h$1j;o
radiation shield.” L 1,1'

8. 5 1

8.5.2

The thermal column shall be positioned remotely on
steel locating pins immediately adjacent to the reactor

- core, P

Thé thermal column shall be composed of a three-foot

cube of graphite encased in aluminum containing five

rows of 1.5 in, diameter irradiation holes. The rows shall
be placed 6 inches apart and contain seven holes per row,
Slotted beams shall vbe provided to allow experiments

to be attached directly to the thermal column.,

Vertical Tube ' I R

8,6.1

8.6.2

Vertical irradiation tubes, having diameters up to 6 in.,
may be attached to the thermal column°

The vertical tube shall be'purged with €O, to prevent-
the formation of excess amounts of argon~4l. ) !




8.7

Other Irradiatibn Facilities

8.7.1 The central .7 fuel elements of the reactor‘may be

removed from the core and a central irradiation fécility

installed provided the cross-sgctlonal area -of the
facillty does not exceed 16 in”®.

8,7.2 Two triangular exposure faczlities are available which
shall allow the insertion of circular experiments to

‘a maximum of 2,35 in, diameter or triangular experiments

to a maximum of 3.0 in. on a-side.

8.7.3 Irradiation capsules in the shape 6f dummy fuel elements

shall have a maximum inner void volume of 34 cu, in.-
in the active fuel region,

9.0 Experiﬁent Limitations

9.1

: 902

9.3

9.4

Experiments ‘'shall be evaluated in the most reactive condition.
The documentation of experimenfs, which shall be reviewed aﬁd
approved prior to 1nsertion in the reactor, shall include
at- least:

9.2.1 The‘puipose of the experiment;

9.2,2 A description of the éxperiment; and .

" 9.2.3 An analysis of the ‘possible hazards assqciated_with

the performance of the experiment.

The value cf the. reactlvity worth of any single independent
experiment shall not exceed 2 dollars. .If such experiments
are connected or otherwise related so that their combined

‘reactivity could be added to the core simultaneously, their
. combined reactivity shall not exceed 2 dollars,

The reactivity worth of any single independent experiment
not rigidly fixed in place shall not exceed 1 dollar, If
such experiments are comnected or otherwise related so that
their combined reactivity could be added to the core simul-
taneously, their combined reactivity worth shall not exceed
1 dollar,




. 9.5
9.6

) 917

- 9.8

9'.9

. could:

No experiment shall be installed in the reactor in such a
manner that it could shadow the nuclear instrumentation-
system monitors,

No experiment shall be installed in the reactor in such a
manner that a failure could interfere with the insertion -

-of a reactor control element,

No experiment shall be performed involving materials Which

4

‘9,7.1 Contaminate the reactor pool causing corrosive action

on the reactor components or experiments;

9.7.2 Cause excessive production of airborne radiocactivity; or

9.7.3 Produce an uncontained violent chemical reaction.
Experiments shall not be performed involving equipment whose
failure could result in fuel element damage.

The amount of spec1a1 nuclear material contained in an experi-
ment shall be limited to 5 grams in the form of solid samples

or 3 grams in the form of liquid, ' Liquid spec1al ‘nuclear
" materi:1ls shall be doubly encapsulated,

9.10

‘Experinnts having moving parts shall be designed to have’

reactiv’ ty insertion rates less ‘than 10 cents/sec except
that mor ing parts- worth less than 5 cents may be oscillated
or removed at higher frequencies.

"9, 11;

Solid exnplosive materials may. be brought into- the
facility for the.purpose of being radiograplied in
the neutron radiegraphy facilities located above

the .pool, provided that the following conditions {kf\

‘are met: - . . N ,1
- R,

9;1151 Individual explosive devices shall be limited
© - .to 1000 grains equivalent INT encased in
metallic sheathing. .

9.11.2 . The maximum quantity of explosive material
that ‘may be posgsessad at one time shall be
limited to 50 pounds equivalent TNT.

9.11:9' Bxplosive material shall be stored in
" esignated areas within the reactor facility.

e —— e Ao
e .
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" ~10-

9.11.3.1 Only the explosive devices to be'ﬁ

radiographed within 4 hrs, not to-
exceed a maximum of temn pounds : .
equivalent TNT, may -be removed from - .Lqﬂ ‘ 4}4J
the storage area at one time for '_l?
radiographing, including preparation 7

but excluding packaged shipments.

~N
i

9.11.3.2 An -accountability log shall ba

maintained to show the amount of
explosive materdal in the reactor
facility &t all times, aiid. shall contain .
a description of the explosive, and

the location within the facility

(e.g., storage, radiographing facility,
or shipping- dock).

-

9,11.4 - The maximum amount of explosive material

contained in devices that may be placed in
 the radiography facilities at a time shall
. be limited to five pounds equLvalent TNT.

" 9. ll 4,1 Exp1051ve material in the radlation
.fleld at one time shall be limited~
‘te 1 pound equivalent TNT.

9;11,4.2 Explosive material cor tained im -
: long device(s) shall b3 limited
to 0.5 pound. equivalen TINT per.

Pvm e .. foot.M o . .
R i

"9.12

Personnel handling thé explosive devices shall be trained

9.12.1

9.12.2

‘and familiar with the devices being radlographed. - *1-

Personnel handling the explosive devices shall CW[
use ‘special equipment, such as nopsparking tools.

and shoes,- protective clothing, safety shields . Jﬁ}
and .grounded benches as required for . the B L
explosives being handled.

4”‘

Unshielded high frequency geﬁerating.equipment shall

" not be operated within 50 feet of any esplosive

device. P

|-
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9.12.3 The explosive dev:icas shall be subjected to a
total exposure no: to exceed 3 x 10 neutrons/cm
and 3 x 10° roent;ens of gammas . :

. . -

9.12.4 Explogive devices that, upon ignition, have or

provide a thrust in a definite direction shall be

" positioned so as o be aimed away from the reactor .
and components.™’ - 1

| 4

i

10.0- General Operating Limitations

10,1
10,2
_{j‘ . 10,3

. 11.0 ‘Fuel

Reactor operation shall be permitted only when two or more
personnel are in the reacter tuilding, at least one of whom
is a licensed Operator. : '

The reactor shall not be oper::ed wherever there are significant
defects in fuel elements, conirol rods or control circuitry,

Uponr occurrence of abnormal or=ration of the reactor, including
its controls, safery systems sad auxiliary systems, action .
shall be taken immediately to secure the safety of the facilicy
and determine the cause of ‘th. abnormal behavior. -

Storage and Transfer

11.1

The fuel storage pits located 'n the floor of the reactor
room shall accommodate a maxir. 'm of 19 fuel elements (700
gm U-235) in storage racks dry or flooded with water. The
fuel storage pits shall be scc:red with a lock and chain

except during fuel transfer ofirations.

11.3

)
Y

D

Additional fuel storage racks may be located in the reactor

tank. Each of these storage facilities shall be so designed

that _for .a11 conditions of moderation keff‘sh511 not exceed a
value of 0.8.

1
A fuel .handling tool shall be used in transferring fuel ele-
ments, of low radioactivity between the storage .pits and the
teactor; a shielded fuel transier cask shall be used for the ’
transfer of highly radicactivc fuel elements., The fuelvhandling}
tool shall remain in a locked cabinet under the cognizance of )
the Reactor Supervisor when nc: authorized for use,-

L4

Amendment. No. 4
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11.4 All fuel transfers in the reactor tank shall be conducted by a
minimum staff of three men, and shall include a licensed Senior
Operator and a licensed Operator. The staff members shall
monitor the operation using appropriate radiation monitoring
instrumentation. Fuel transfers outside the reactor tank but within
the facility shall be supervised by a licensed Operator.

“11.5 Not more than one fuel element shall Be allowed in the facility
which is not in storage or in the core lattice. :

12.0 Administrative Requirements

12.1 Organization

12.1.1 The Reactor Supervisor shall have responsibility of the reactor
facility. In all matters pertaining to reactor operations and to
these Technical Specifications, the Reactor Supervisor shall be
responsible to the President, Aerotest Operations, Inc. The
President, Aerotest Operations, Inc. shall report to the Board of
Directors of Aerotest Operations, Inc.

12.1.2 The Radiological Safety Officer shall review and approve all
procedures and experiments involving radiological safety. He
shall enforce rules, regulations and procedures relating to
radiological safety, conduct routine radiation surveys and is
responsible to the Manager, Aerotest Operations.

12.1.3 The Reactor Safeguards Committee shall be composed of not
less than five members, of whom no more than three are
members of the operating organization. The committee shall
meet on call of the chairman and they shall meet at least
annually. The committee shall be responsible for, but not limited
to the following:

12.1.3.1 Reviewing and approving nuclear safety standards
associated with the use of the facility;

12.1.3.2 Reviewing and approving all proposed experiments and

procedures and changes thereto, and modifications to
the reactor and its associated components;

Amendment No. 5
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12.1.3.3 Determining whether proposed experiments,
procedures or modifications involve unreviewed
safety questions, as defined in ‘10 CFR 50,
Part 50.59(c), and are in accoxrdance with
these Technical Specificatioms;

12.1.3.4 Conducting periodic audits of procedures,

reactor operations and maintenance, equipment -

performance, and records,

©12,1.3.5 Reviewing all reported abnormal occurrences

12.1.4

12.1.5

12.2.1

and violations of these Technical Specifications, A 3'f

'4" '
evaluating the causes of such events and the A Jg*
corrective action taken and recommending '@@‘ﬁwd 4
measures to prevent reoccurrence and; /5 %“'

12.1.3.6 Reporting their findings and recommendations

concerning the above to the Manager, Aerotest ;ﬂii“__g,ojo

Operations.'

&

The Reactor Supervisor shall have a Bachelor's degree
in Engineering or Physical Science and shall have a
minimum of 4 years experience in the operation of a
nuclear facility during which he shall have demonstrated
competence :in supervision and reactor operations. He
shall-hold a Senior Reactor Operator license for the
facility.

The Radiological Safety Officer shall have a Bachelor's
degree in ‘Biological or Physical Science and shall

have a minimum of 2 years experience in personnel and
environmental radiation monitoring programs at a _
nuclear facility. Certification as a Health Physicist
by the Health Physics Sociéty is acceptable in lieu

of the education and experience requirements given above,

12,2 Procedures

Detailed writtem procedures shall be provided and

followed for the following reactor operations:

12.2.1.1 Normal startup, operation and shutdown of
. the complete facility and of all systems and
components involving nuclear safety of the .
facility. :
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- 12.2.1.2 Refueling operations,

12.2.1.3 Actions to be taken to correct specific and -
foreseen potential malfunctions of systems
or components, including résponses to alarms, .
suspected primary system leaks and abnormal
reactivity changes.

12.2,1.5 Preventive or corrective maintenance opera-
: tions which could have an effect on the safety
of the reactor.

12,2.2 Temporary procedures which do mot change the intent
. of previously approved procedures may be utilized’
on .approval by a licensed Senior Reactor Operatot
and one other qualified individual. Such procedures
shall be. subsequently reviewed by the Reactor Safe-
guards Committee, :

Records

In addition to those records required under the facility
license and applicablé regulations, the following records
shall be kept when explosive materials are to be irradiated

_ or radiographed:

12.3.1_Ihe type aqd quantity of material irradiated.

12.3.2 Date, time of day, and length of exposure,

12.3.3 Total neutron and gamma exposure level,
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TABLE .1

NUCLEAR INSTRUMENTATION

Detector

L;

Channel Minimum Information Minimum Rénge Tnfotrmatiou to
(No.) Sensitivity - : Logic Element
: . { . (scram).
Startup BF3 4.5 counts/sec per | Neutron flux, source level to Périqg scram;(ay
(1) Proportional nfcm“-sec - period: . 11 watt " low counf rate
Counter o gcram

Log N Compensated 4 x 10-14 amp/n/ Power level, 10-2 watts to Period scram .
" {2) ion chamber © em“-sec _period- 120% full power ’

‘Linear Uncompensated 4.4'5,10'14 gmp/- | Power level 30 'watts to High %gd low
Level ion chamber n/cn“-sec : 1207, full power level ) scrams
Safety ’

3) )

Linear Cohpensated 4.4 x 10°14 amp/ Power - level 10-} watts - to High and low
Level ion chamber n/cm“-sec - 120% -full power level ‘scram
Safety '

(4)

(a) Scrams on Channel 1 are by-passed when signal
high voltage is removed from the detector and’

(b) Low level scram is bypassed on Chdnnel 3 and 4 when Channel 2 is balow-d Fixed setting.

S o et

on Channe1.2-gxéeeds a fixed.setting similarly the *
the detector 1is shorted. - - . .

e

~

-~

-

<

- ST -




PN

[

- #

© Low Neutron Flux; Ch, 3 |

t

]

Sensor or Trip Device X

=16 & !
{

TABLE 2 ¥

SAFETY SYSTEM FUNCTIONS. |,

- No. of Switches

-_or Sensors

Annunciator agd

. " Annuneiator and

_Alarm Set Point .-

Short Period; Chs., 1, 2
~}iigh Neutron Flux
Level; Chs. 3, 4

" Bigh Temperature of

.Coolant Water
Low Pool Water Level ._

Seismic Disturbance

! c .
* Bridge -Crane Location

Lov Jeutron Detector
. Voltage; Chs. 2, 3, 4

Low Source Level; Ch. 1.

Loss of Instrument Power;
Ch. 2,

& 4
L,
Area Radiation Monitor
Water Radioactivity

.Demiperalizer Water 'Flow

Building Gas Effluent
Monitor

Master Key Switch

Manual Scram Button

N e P

-2

o]

RS NONMEVINE SIC PR sus e §12%

oo 5

Scram Set Eo;#t

. 2 3 sac.

< 987 of full
.scale and not
greater than.120%
full power -

4130°F -

- IV on modified
- Mercalll Scale-

max.

2 500 volts’

= 2 cps

X

25% of full
“gcale

Not on "ON" .
position

Button Depressed

PR UL, 1S 9K

PRTLY)

it

| When located off
' storage position

. -7
410 mre/hr
" <20 mr/hr

24 gpm

£ 2 mr/he

St e -

o vt v e

41 ft max decrease ;.




Enclosure 2

AE}ROTEST OPERATIONS, INC.

3455 FOSTORIA WAY « SAN RAMON, CA 194583 « (925) 866-1212 - FAX (925) 866-1716

March 21, 2019

t

AEROTEST RADIOGRAPHY AND RESEARCH REACTOR
DOCKET NO. 50-228/LICENSE NO. R-98.

Changes to the operating license R-98:
Page 2. B (1) * Omit“, use and operate”.
(Basis: no longer allowed in permanent shutdown)

Page 3. C.(1) The Licensee is not authorized to operate the reactor at any power
(Basis: no longer allowed in permanent shutdown)

Page 3. C.(1)  Replace with “The Licensee is not authorized to operate the reactor at any power.”
- (Basis permanent cessation)

Pagé 3.C.(2)  Change Technical Specifications amendment no. from 5 to 6

Change from “operate” to “maintain”
(Basis: Fuel possession only)

Changes to Appendix A:
Page 3.4.1 Change minimum temperature from “60 F” to “40 F”
(Basis: variation in seasonal water temperature is approximately around 50 F)

Page 3. 4.2 Omit “pH and” and “a pH of 7.5 or”
(Basis: pH is correlated with water conductivity; limiting conductivity to 5
Hmho/cm ensures acceptable range of pH.)

Change “at least once a month “ to “quarterly”:
(Basis: reasonable measurement frequency given storage strategy.)

Page 12.11.5 Omit “orin the core lattice”
(Basis: No fuel to be stored in core lattice.)

Page 12. 12.1.1 Change from “Reactor Supervisor” to “Certified Fuel Handler Supervisor”
Change from “reactor operations” to “fuel handling operations”

Page 12. 12.1.2 Change from “Manager” to “President”
Page 13. 12.1.3.6 Change from “Manager” to “President”
(Basis: Current administrative officer)
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Page 14 12.2.1.2 Change from ”Reﬂjeling" to “Fuel Handling”
{Basis: No fuel to be loaded in the core lattice.)

12.2.2 Omit “licensed Senior Reactor Operator and one other”
(Basis: SRO/ROs not needed.)

Replace in its entirety:

Page 12. 11.4 Transfer of irradiated fuel in the reactor tank shall be conducted by a minimum staff of
two, a Certified Fuel Handler (CFH) and an additional person trained in radiation safety.
The staff shall monitor the operation using the appropriate radiation monitoring
instrument. A RSO or designee shall be present for irradiated fuel transfers outside of
the reactor tank but within the facility. Under no circumstance is fuel to be transferred
to or stored in the core lattice.
(Basis: limited activities to Fuel storage and transfer only.)

Page 13. 12.1.4 The CFH Supervisor shall have at least 5 years of experience in irradiated fuel
movements and demonstrated knowledge of the relevant NRC regulations and ALARA
principles. Classroom education in the nuclear and radiation related fields of study may
be considered in lieu of the experience requirement. .
(Basis: limited activities to Fuel storage and transfer only.)

Page 13. 12.1.5 The Radiation Safety Officer shall have a minimum of 2 years of experiehce in personnel
and environmental radiation monitoring programs. Classroom education in the nuclear
and radiation related fields of study may be considered in lieu of the experience
requirement. . .

(Basis: limited activities to Fuel storage and transfer only.)



Enclosure 3

AEROTEST OPERATIONS, INC.

DOCKET NO: 50-228

AEROTEST RADIOGRAPHY AND RESEARCH REACTOR (ARRR)

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 6
License No. R-98

" The Nuclear Regulatory Commission (NRC or the Commission), having previously made
the findings set forth in Amended Facility Operating License No. R-98 issued on January
28, 1981, has now found that:

A. The application for indirect transfer of license and conforming amendments to
Amended Facility Operating License No. R-98, filed by Aerotest Operations, Inc.,
and Nuclear Labyrinth, LLC, dated May 30, 2012, and supplemented on July 19
and October 15, 2012; January 10, 2013; and April 21, June 16, August 22, and
October 10, 2016, complies with the standards and requirements of the Atomic
Energy Act of 1954 (the Act), as amended, and the rules and regulations of the
Commission as stated in Title 10, Chapter I, “Nuclear Regulatory Commission,”

of the Code of Federal Regulations (10 CFR Chapter I). . -

B. Construction of the facility has been substantially completed in conformity with
Construction Permit No. CPRR-86, and the application, as amended, the
provisions of the Act and the rules and regulations of the Commission:

C. The facility will operate in conformity with the application, as amended, the
provisions of the Act, and the rules and regulations of the Commission;

D. There is reasonable assurance: (i) that the activities authorized by this operating
license can be conducted without endangering the health and safety of the '
public, and (i) that such activities will be conducted in compliance with the rules
and regulations of the Commission; .

E. Aerotest Operations, Inc. is technically and financially qualified to possess, use,

and operate the facility in accordance with the rules and regulations of the
Commission;

Amendment No. 6



-2_
F. - The issuance of this operating license will not be inimical to the common defense

and security or to the health and safety of the publlc and does not involve a
significant hazards consideration; :

G. The receipt, possession, and use of byproduct and special nuclear material as
authorized by this license will be in accordance with the Commission’s
regulations in 10 CFR Parts 30 and 70, including Sections 30.33, 70.23, and
70.31;

H. The licensee is qualified to be the holder of the license; and

1. The transfer of the license is otherwise consistent with applicable provisions of
law, regulations, and orders issued by the Commission pursuant thereto.

Facility Operating License No. R-98, issued to Aerotest Operations, Inc., is hereby
indirectly transferred to Nuclear Labyrinth, LLC, and the license is amended to read as
follows:

A. This license applies to the Aerotest Radiography and Research Reactor (ARRR),
a pool-type nuclear reactor owned by Aerotest Operations, Inc. The facility is
located at the Aerotest Operations site near San Ramon, California, and is
described in the application dated September 14, 1964 (the application), and in
supplements thereto, including the application for transfer of license dated April
24, 1974, and the application for lndlrect transfer dated May 30, 2012.

B. Subject to the conditions and requirements incorporated hereln the Commlssmn
hereby licenses Aerotest Operations, Inc.:

(1) Pursuant to Section 104c of the Act and 10 CFR Part 50, "Licensing of
Production and Utilization Facilities,” to possess the
reactor at the designated location in San Ramon, California, in
accordance with the procedures and limitations set forth in this license;

(2) Pursuant to the Act and 10 CFR Part 70, "Special Nuclear Material," to
' recaive, possess, and use up to 5.0 kilograms of contained uranium 235
in connection with operation of the reactor; and

3) Pursuant to the Act and 10 CFR Part 30, “Licensing of Byproduct
Material," (1) to receive, possess, and use a 2 curie americium-beryllium
neutron startup source, and (2) to possess, but not to separate, such
byproduct material as may be produced by operation of the reactor.

Amendment No.6
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This license shall be deemed to contain and is subject to the conditions specified
in the following Commission regulations in 10 CFR Chapter I: Part 20,

Section 30.34 of Part 30, Sections 50.54 and 50.59 of Part 50, and Section 70.32
of Part 70; is subject to all applicable provisions of the Act and to the rules,
regulations, and orders of the Commission now or hereafter in effect; and is
subject to the additional conditions specified or incorporated below:

(N Maximum Power Level

The licensee is not authorized to operate the reactor at any power.

2) Technical Specifications

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 6, are hereby incorporated in the license. The licensee
shall maintain the facility in accordance with the Technical Specifications.

3) Physical Security Plan

The licensee shall maintain in effect and fully implement all provisions of
the NRC-approved physical security plan, including amendments and ]
changes made pursuant to the authority of 10 CFR Section 50.54(p). The
approved security plan consists of the document withheld from public
disclosure pursuant to 10 CFR 2.790(d), entitled “Aerotest Operations,
Inc. Security Plan” dated August 10, 1976, submitted by letter dated
October 4, 1976, as revised January 16, 1979.

Reports -

In addition to reports otherwise required undef the license and applicable
regulations:

(1 The licensee shall report in writing to the Commission within 10 days of its
observed occurrence any incident or condition relating to the operation of
the facility which prevented or could have prevented a nuclear system
from performing its safety function as described in the Technical
Specifications or in the Hazards Summary Report.

(2) The licensee shall report to the Commission in writing within 30 days of its
observed occurrence any substantial variance disclosed by operation of
the facility from performance specifications contained in the Hazards
Summary Report or the Technical Specifications.

(3) The licensee shall report to the Commission in writing within 30 days of its

occurrence any significant change in transient or accident analysis, as
described in the Hazards Summary Report. .

Amendment No. 6
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‘Change No. 9 to the Technical

E. Records

In addition to those othervise required under this license and appli-
cable regulations, the licensee shall keep the following:

{1} Reactor operating records, }nclpding power 1evels..
(2) Records of in-pile irradiations.

(3) Records showing radioactivity released or discharged into
the .air or water beyond the effective control of the
licensee as measured at«the point of spch release or
discharge..

(4) Records-of emergency reactor scrams,. including reasons
for emergency shutdowns.

——

¥, This amended license is

effective as of the d
shall expire at midnight

ate of issuance énd
April 16, 2005.

FOR THE' ATOMIC ENERGY COMMISSION .. .-

SfelR

Karl R. Goller, Assistant Director
.fqr Operating Reactors
Directorate of Licensing

Attachment:

N

Specifications

Date of Issuance: October 22, 1974

-
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Trans. W/ Change No. 4 Dated 8-15-68
Do ot R@mm

APrENDIX 4  AUTHORITY £y g ey

- LICENSE NO. R-98

TECHNICAL SPECIFICATIONS FOR THE

IMJGE’WM AYORONIGY Jatvtustuaty /ool e g .
Name Changed to: Aerotest Radiography and Research Reactor (ARRR) 10-22-74

1,0‘ Definitions
1.1 Shutdown

The reactor, with fixed experiments in. place, ‘shall be con-
.sidered to be shut down (not in operat;on) whenever all of
the following conditions have been met: ~ (a) the ¢onsole

. key is in the "off" position and the key is removed from
“the console and under the’ control of a licénsed operator
‘(or stored in a locked storage area); (b) sufficient control
rods are ‘inserted so as to assure the .reattor is subcritical
by a margin greater than 0.7% delta k/k cold, clean critical
condition; (c) no work is in-progress involving refueling
-operations or maintenance of its control rod.mechanisms.

1.2 - Reactor Qperatlon

. Reactor operation shall mean any conditlon wherein the reactor
is not shut down.

1.3 ggerable - s . T

A system or component shall be considered operable when it
1is capable .of performing its required function in dits normal
manner., )

1.4 ggerating

A component or system is operating if it 1s performing its
required function in its normal manner.

1.5 'Exgerlment

Experiment shall mean any apparatus, device, or material
“installed in the core or experimental facilities (except
for underwater lights, fuel storage racks and the likeg

which is not a normal part of these 'facilities.
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1.6 Experimental Facilities

.Expepiméntai facilities shall mean Glory Hole, vertical, tubes,
pneumatic transfer systems, central thimblé, beam tubes,
thermal column, and in-pool irradiation facilities.

1.7 Reactor Safety Circuits

Reactor- sdfety.circuits shall mean those circuits, including e

their associated input cireuits, which are designed to initiate
4 reactor scram, : ’ '

Reactor Site

2.1 The reactor and associated equipment is- located within an
exclusion area, at=the=fejet-UeneralGerporati-oiSal —Ramon—
-PrERE a/kyﬂ 8, 10-aR~THx

3
| - ARRR ek i¥
2.2 A steel, locked perimeter fence shall surround the AGNTE—

3.0

paa

faeility, forming an exclusion area, The minimum distance
from the center of the reactoxr pool to the bouadary of the
exclusion area fencing shall be 50 feet. The restricted area,

- as defined in 10 CFR 20, shall consist of the entire exclusion
area. : '

2,3 The.principal activities carried on within the exclusion area X
- shall be those associated with the operation of the zeER=ARRR
~ reactor and the use of a hot cell and chemistry laboratory.

Reactor Building

3.1 The reactor shall be housed in a steel building capable of
meeting the following functional requirements:

3.1.1 all circulating fans and air conditioning systems -except
the system which supplies air to the control room .
- shall have the capability to be shut off from a single
control in the control room,

A

ﬁ.l.2 ventilation shall be achieved by gravity ventilators
" located on tlie roof of the building, and

3.1.3 a positive air pressure shall be maintained in the
control room with respect to the reactor room.

II3-2

An alarm system shall be installed to detect ynau- (3'43W?a#ﬁ5f
thorized entry -into the reactor building. The alarm céiyz.§/~20770'
.system shall be monitored constantly and its annun-— : C
ciation shall be tested monthly."




- 4.0 Reactor Pool (Primary Systeg)~

4.1

4.2

The minimum depth of water above the top of the active core
shall be 16 f£t, The maximum bulk water temperature shall
be 130°F and the minimum 40°F.

The, conductivity of the primery coolant shall be measured
at- least quarterly. Corrective action shall be taken

to avoid exceeding : a conductivity of 5 umho/cm,

5 0 Reactor Core

5.~1

5.2

5.3

.Fuel Elementél e

5.1.1 The réaétor shall contain:no.mérexthans =7 90 -TRIGA

type ‘fuel elements. The core shall be loaded with
not morefthan 3.30 kg of ‘U=-235,

5.1.2' The maxxmum excess reactlvity above cold, clean critical,
with.-or without experiments An place, shall be 3 dollars.

'5.1.3_ The bath' temperature coeffic1ent and the prompt fuel

temperature coefficient shall be negative at all
" . operating temperatures“and the minimum reactivity
- decrement at full power shall -be 80 cents when measured
with IESPECC to source power 1evel

5.1.4 The cooldnt void coefficient shall‘be negative across
the -active core, Maximum in-coere operating void'shall
be 10% of the coolant core volumes as defined by a
cylinder..bounded by the grid plates.

s

Reflector“Elements

5.2,1° The overall reflector elements' dimensions shall be
the same as the fuel elements.

Control Elements

I=‘

5.3.1 The reactor shall be suberitical by a minimum margin
of 0.50 dollar.: when the maximum worth rod is fully
withdrawn from the core.

5.3.2 The maximum rate of reactiﬁity additioh for the control
rods shall be 1l cents/second. There shall be a mini-
mum of three operable control elements.




-5.3.3 The total time for insertion of the control rods fol-

lowing receipt of a.scram signal by the safety ‘system
shall be a maximum of 600 milliseconds.

6.0 Reactor Safety Systems

6.1

6.2
6.3
6.4

6.5

The reactor safety system shall include sensing devices
and associated circuits which automatically actuate visual
and audible alarms and, when certain pre-set limits are ex-

ceeded, scram the reactor. The systems shall be fail-safe

(de-energlzlng shall cause a.scram). Table 1 describes .the

minimum reaulrements of" the safety system,

The nuclear, process and radiation monitoring instrumentation

shall provide the functions and have ‘the set point ranges
and associated annunciations listed in Table 2 of these

.speeificatlons.

'The .safety system shall be designed such that no single

component ‘failure or circuit fault shall simultaneously

- disable both the automatic. and manual scram circuits.

Reactor sequences, interlecks and safety circuits sha11
remain operable while fuel is in the core except that one
channel may be removed for maintenance purposes when the
reactor is shut down.

Interlocks shall prevent safety rod withdrawal unless all
of the following conditions exist:

6.5.1 The master switch is in -the ON position;

6.5.2 The safety system has been resetj : :..:.

.. . - . '.-!'- . .
FAR YN RITURI SEE S

6.5.3 All four nuclear imstruments channels are in the

OPERATE mode; -
6.5.4 The startup channel count rate is gréater than 2 cps,

It shall not be possible to withdraw more than the- safety
rod until it has reached the upper limit interlock, at which
time either the shim or regulating rod may be moved, but
only one at a time,




6.6. During a critical experiment, subcritical multiplication

6.7

7.0 Radiation Monitoriﬁg e

plots shall be obtained from at least three instrumentation .
channels. These channels may be used in addftion to the
normal operating instrumentation in Table 1.

Process instrumentation with readout in the control room
shall be operating to permit continuous indication of pool
water temperature and conductivity. .Alarms shall be oper-

ahtedsto indicate low water flow, low pool water and improper
location of the crane bridge.

- ——— . —— -

"7.1

N

i

i Department and actuate a siren within the reactor

i building on high radiation level. The monitor shall
8 hayg a minimum range of 0 to 20 mr/hr. The annun-

| ciation and the siren actuation shall be tested ) GhﬁﬁyyésJ
¢ monthly." “r%wrafa 3

| A fixed gamma monitor employing Geiger tube detectors
i shall be located on the wall connecting the control

|
room and the reactor room. This monitor shall serve. ;# 5
as both an area radiation monitor and a criticality- oY 0
: T -on , L
alarm and will annunciate through an automatic ka 0
monitoring system to the San Ramon, California, Fire C’}4/¢

cee 3

7.2 buring reactor operation, a gas sample shall be continuously il

7.3

7.4

7.5

withdrawn from the roof vent above the reactor, or from the
vicinity of the reactor bridge and glory hole over the reactor

. core, and pumped ‘through a radioactive gas detection chamber.

The gas chamber shall be monitored by a beta-gamma detector
which shall have a continuous readout in the control room.

. An annunciator shall indicate when. the gas exceeds 2 mr/hr.

A fission product water monitor shall be attached to the
process water cleanup system loop adjacent to the deminer-
alizer and shall provide continuous indication in the control
room, High radiation levels within the demineralizer or

‘pool water shall annunciate an audible alarm on the reactor:

console. The range of the monitor shall be from 0.l to 100
mr/hr. '

Portable survey instruments for measuring beéa-gamma dose
rates -in- the range of 0.0l mr/hr to 50 r/hr.shall he. -
available at the facility. _ "

Portable instruments for measuring fast and thermal neutron
dose rates from 0.1 mrem/hr to 1.0 rem/hr ‘shall beda. e
available.at the facility. )

s o= ___ﬂl .

JERS




7.6

Radiation detector packets contairing a series of threshold °
detectors shall be placed at several locations within the

. teactor building for post-accident radiation analyses.

v’

8.0 Expetimental Facilities

" 8.1

8~.2

Laxge-Component Irradiation Box -

8 1 1

8.1.2

8.1.3

A large-component irradiation box shall have a maximum
volume of 20 cu. feet.. The box shall encompass 7ot
more than 120° arc of the core and shall be desgigned -
so that it can be placed no cleser than 5 cm to the
outer .row- of active fuel elements.

. The platform shall be positioned remotely relative

to ‘the reactor core by a pesitive drive and shall be
captive to .the stand which is bolted to thefloor .of
the tank., Positive mechanical stops shall -prevent
moving the experiment box inte the active reactor
core. A6 €O, shall be used for purging and to maintain

¥ slzght positive pressure in :the box relative to' the

pool water- pressure.

To remove or install the experiment box, the platform
shall be moved two or more feet away.from the .reactor
core. . The box shall then be lowered onto the platform
and bolted in place with remote handling equipment.

The voided box shall be purged of air prior to exposure
to neutrons,

Pneumatic Transfer Facility

8.2.1

8.2.2

A pneumatic transfer facility may be located in any
reactor core position, The facility shall be operated
with dry €Oy and exhausted through a filter..: "/ ...
ventilation system, which is monltored for radioactivity,

The in-core -portion of the transfer facility shall .
have a maximum void volume of 34 cu. in. in the active
fuel region., A manual control shall be provided which
is capable of overrlding the automatic timer control,
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8.3 Glory Hole Facility

8.3.1 A dry glory hole facility.may be located-in any reactor
core position. The glory hole shall accept capsules
to a maximum of 1.35 in. in diameter,

8.3.2  The glory hole shall be purged with CO, to prevent
formation of excessive.amounts of argon=41. Gas samples
shall be taken near the pool when the glory hole facility
is operated without a shield plug to insure adequate

-monitoring of radioactive gases,

8.4 Neutron .Radliography-: Facili;y ) -

8.4.1 The beam tube shall consist of a two-section tapered
tube having a rectangular cross sectioen. The upper
and lower sections of the tube shall be equipped with
a fill and drain line. ‘

8.4.2  All .components contacting the pool water shall be
fabricated from aluminum or stainless steel.

t
o
"8.4.3 The. beam catche* shleld shall consist -of a movable ah$,)?o
. radiation shield.”

1,1

-8.5 Thermal Column

8. 5 1 The thermal column shall be positioned remotely onm
steel locating pins immediately adjacent to the reactor
- core, B

8.5.2 Thé thermal column shall be composed of a three-foot
cube of graphite encased in aluminum containing five
rows of 1.5 in., diameter irradiation holes. The rows shall
be ‘placed 6 inches apart and contain seven holes per row.
Slotted beams shall ~be provided to allow experiments
to be attached directly to the thermal column,

8.6 Vertical Tube ; ' . e et ame

8 6.1 Vertical irradiation tubes, having diameters up to 6 in,,
may be attached to the thermal column.

8.6.2 The vertical tube shall be'purged with €O, to prevent-
the formation of excess amounts of argon-4l. ) %
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8.7

Other Irradiatien Facilities

8.7.1 The central 7 fuel elements of the reactor may be
removed from the core and a central irradiation fecility

installed provided the cross-sgctional area -of the
facility does not exceed 16 in“.

8.7.2 Two triangular exposure facilities are available which
shall allow the insertion of circular experiments to

‘a maximum of 2,35 in, diameter or triangular experiments

to a maximum of 3.0 in. on a-side.

8.7.3 Irradiation cdpsules in the shape of dummy fuel elements

shall have a maximum inner void volume of 34 cu, in. .
in the active fuel region,

9.0 Experiﬁent'Limitations

9.1

: 9o2

9.3

9“4

Experiments ‘shall be evaluated in the most reactive condition.

The documentation of experiments, which shall be reviewed eﬁd
approved prior to imsertion in the reactor, shall include
at-least:

9.2.1 The purpose of the experiment;

9.2,2 A description of the expeniment; and .

9.2,3 An analysis of the ‘possible hazards assqciated;with
' the performance of the experiment.

The value of the reactivity worth of any s1ng1e 1ndependent
experiment shall not exceed 2 dollars. If such experiments
are connected or otherwise related so that their combined

'reactivity could be added to the core simultaneously, their -
. combined reactivity shall not exceed 2 dollarse'

The reactivity worth of any single independent experiment

not rigidly fixed in place shall not exceed 1 dollar. If

such experiments are connected or otherwise related so that
their combined reactivity could be added to the core simul-
taneously, their combined reactivity worth shall not exceed
1 dollar.




. 9.5
9.6

. 9.7

9.8

e 9.9

9.10

' could:

No experiment shall be installed In the reactor in such a
manner that it could shadow the nuclear instrumentation.
system monitors,

No experiment shall be installed in the reactor in such a
manner that a failure could 1nterfere with the insertion -

-of a reactor control element,

No experiment shall be performed involving materials which

+

*9.7.1 Contaminate the reactor pool causing corrosive action

on ghe reactor components or experiments;
9.7.2 Cause excessive éfoduction of airborne radioactivity; or

9.7.3 Produce an uncontained violent chemical'reaotion.
Experiments shall not be performed 1nvolving equipment whose
failure could result in fuel element damage.

The amount of special nuclear material contained in an experi-

ment shall be limited to 5 grams in the form of solid samples

' or 3 grams in the form of liquid, ' Liquid special ‘nuclear

materi: 1s shall be doubly encapsulated.

‘Experin:nts having moving parts shall be designed to have

reactiv’'ty insertion rates less than 10 cents/sec except
that mo: ing parts worth less than 5 cents may be oscillated
or removed at higher frequencies.

"9, 11}

Solid enplosive materials may be brought into- the
facility for the.purpose of being radiograplied in
the neutron radiography facilities located above
the .pool, provided that the following conditions
‘are met:

. \\ 1
9211.1 Individual explosive devices shall be limited C; h
* - to 1000 grains equivalent TNT encased in
metallic sheathing.

9.11,2 .The maximum quantity of explosive material
that ‘may be possassed at .one time shall be
limlited to 50 pounds' equivalent TNT.

é.ll{§ Zxplosive material ghall be stored in
/egignated areas within the reactor facility.

———— e av7 e
-
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9.11.3.1 Only the explosive devices to be

: radiographed within 4 hrs, not to-.
exceed a maximum of ten pounds
equivalent TNT, may.be removed from
the storage area at one time for-
radiographing, including preparation
but excluding packaged shipments.
9.11.3.2 An-accountability log shall be
maintained to show the amount of
explosive material in the reactor
facility &t all times, aiid. shall contain
‘a description of the explosive, and
the location within the facility
(e.g., storage, radiographing facility,
or shipping dock).

-

9.11.4 - The maximum amount of explosive material
contained in devices that may be placed in .
the radiography facilities at a time shall
be limited to five pounds equlvalent TNT.

" 9. 11 4,1 Exp1051ve material in the radlation
field at one time shall be limited~”
to 1 pound equivalent TNT,

9.11.4.2 Ezplosive material cor tained in -
: long device(s) shall b3 limited
to 0.5 pound equivalen TNT per.
boe ... FoOEI

- —_— - -

LI
M{"i/y”ﬂl :

"9, 12 Personnel handling the explosive devices shall be trained
and familiar with the devices being radiographed

9.12.1 Pergonnel handllng the explosive devices shall
use ‘special equipment, such as nonsparking tools .
and shoes,- protective clothing, 8 afety shilelds
and .grounded benches as required for . the
explosives being handled.

| Ch
g

Unshielded high frequency generating ecuipment shall
" not be operated within 50 feet of any eiplosive
device. .

9.12.2

-

o

¢l
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9.12.3 The explosive devices shall be subjected to a
total expogsure no: to exceed 3 x 10% neutrons/cm
and 3 x 10° roent;ens of gammas. .

. N

9.12.4 Explosive devices that, upon ignition, have or
provide a thrust in a definite direction shall be

* positioned so as uo be aimed away from the reactor
and components.'” -

OMPJﬂf-—.

10.0  General Operating Limitations

10,1

10.2

10.3

. 11.0 Fuel

Reactor opération shall be peramitted only when two or more
personnel are in the reactor ltuilding, at least one of whom

is a licensed Operator.

The reaccof.shall not be oper:ied wherever there are significant
defects in fuel elements, conirol rods or control circuitry,

Uponr occurrence of abnormal oreration of the reactor, including
its controls, safery systems aind auxiliary systems, action
shall be taken immediately ‘to secure ‘the safety of the facilicy
and determine the cause of ‘th. abnormal behavior.

Storage and Transfer

11.1

11.2

11.3

The fuel storage pits located 'n the floor of the reactor
room shall accommodate a maxir. 'm of 19 fuel elements (700
gm U~235) in storage racks dry or flooded with water, The
fuel storage pits shall be sccired with a lock and chain

except during fuel transfer of :ratioms.

Additional fuel storage racks may be located in the reactor

tank. Each of these storage facilities shall be so designed

that for .all conditions of moderation k sha11 not exceed a
value of 0.8.

1
A fuel. ‘handling tool shall be used in transferring fuel ele=
ments of low radioactivity betwzen the storage .pits and the
teactor; a shielded fuel tranrier cask shall be used for the -
transfer of highly radiocactivc fuel elements.. The fuel handling.
tool shall remain in a locked cabinet under the cognizance of
the Reactor Supervisor when nc: authorized for use,’

L 4

Ameﬁdment.No. 4
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11.4 Transfer of irradiated fuel in the reactor tank shall be conducted by a
minimum staff of two, a Certified Fuel Handler (CFH) and an additional
person-trained in radiation safety. The staff shall monitor the operation using
the appropriate radiation monitoring instrument. A RSO or designee shall be
present for irradiated fuel fransfers outside of the reactor tank but within the
facility. Under no circumstances is fuel to be transferred to or stored in the
core lattice. T

11.5 Not more than one fuel element shall be allowed in the facility
which is not in storage.

12.0 Administrative Requirements
12.1 QOrganization

12.1.1 The CFH Supervisor shall have responsibility of the reactor
facility. In all matters pertaining to weitenaing operations and to-
these Technical Specifications, the ~ CFH' Supervisor shall be
responsible to the President, Aerotest Operations, Inc. The
President, Aerotest Operations, Inc. shall report to the Board of
Directors of Aerotest Operations, Inc. -

12.1.2 The Radiological Safety Officer shall review and approve all
procedures and experiments involving radiological safety. He
shall enforce rules, regulations and procedures relating to
radiological safety, conduct routine radiation surveys and is
responsible to the President, Aerotest Operations.

12.1.3 The Reactor Safeguards Committee shall be composed of not
less than five members, of whom no more than three are
members of the operating organization. The committee shall
meet on call of the chairman and they shall meet at least
annually. The committee shall be responsible for, but not limited
to the following:

12.1.3.1 Reviewing and approving nuclear safety standards
associated with the use of the facility;

12.1.3.2 Reviewing and approving all proposed experiments and

procedures and changes thereto, and modifications to
the reactor and its associated components;

Amendment No. 6
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12.1.3.3 Determining whether proposed experiments,
. procedures or modifications involve unreviewed
safety questions, as defined in ‘10 GFR 50,
Part 50.59(c), and are in accordance. with
these Technical Specifications;

12.1.3.4 Conducting periodic audits of procedures,
* reactor operations and maintenance, equipment
performance, and records,

12.1.3,5 Rev1ew1ng all reported abnormal occurrences

. ¢ . 3 . ’1-{":
and violations of these Technical Specifications, }l};‘ &
i

evaluating the causes of such events and the
corrective action taken and recommending
measures to prevent reoccurrence and;

12.1.3.6} Reporting their findings and recommendations

concerning the above to the President, Aerotest ﬂ‘f"gp/f&

Operations.'

.

The Certified Fuel Hander Supervisor shall have at least 5 years of

experience in irradiated fuel movements and demonstrated knowledge of the
relevant NRC regulations and ALARA principles. Classroom education in the
nuclear and radiation related fields of study may be considered in lieu of the

experience requirement.

The Radiation Safety Officer shall have a minimum of 2 years of experience

in personnel and environmental radiation monitoring programs. Classroom
- education in the nuclear and radiation related fields of study may be

considered in lieu of the experience requirement.

12,2 Procedures

12.2.1 Detailed written procedures shall be provided and
followed for the following reactor operations:

12.2.1,1 Normal startup, operation and shutdown of
- the complete facility and of all systems and
components involving nuclear safety of the
facility.

4
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- 12.2.1,2 FuelHandling operations.

12.2.1.3 Actiong to be taken to correct specific and
foreseen potential malfunctions of systems
or components, including reésponses to alarms,
suspected primary system leaks and abnormal
reactivity changes,

12.2,1.5 Preventive or corrective maintenance opera=-
tions which could have an effect on the safety
of the reactor.

12.2.2 Temporary procedures which do not change the intent

of previously approved procedures may be utilized'
on.approval by a

qualifled individual. Such procedures
shall be. subsequently reviewed by the Reactor Safe-
guards Committee. -

Records

In addition to those records required under the facility
license and applicable regulations, the following records
shall be kept when explosive materials are to be irradiated
or radiographed:

12.3.1 The type and quantity of material irradiated.

12.3.2 Date, time of day, and length of exposure,

12.3.3 Total neutron and gamma' exposure level,

ek .
LI



TABLE .1

NUCLEAR INSTRUMENTATION

Detector

Channal Minimum Information Minimum Raﬁge "Infoi‘mat;iou to
t {No.) Sensitivity - . Logic Element
, S { . (scram).
Startup BF3 4.5 counts/sec per | Neutron flux, source lavel to - Penod scram-(a)
1} Proportional n/cm*-sec - period 11 watt " low count rate
Counter - screm

Log N Compensated 4 x 10714 amp/n/ Power level, 10~2 watts to Period scram .
" (2) ion chamber " em“-sec _period- 1207 full power o
‘Linear Uncompensated ;Zc 1074 amp/- | Power ‘kevel 30 -watts.to High ?nd low
Level ion chamber n/cm -sec . - 1207 full power level scrams
Safety '

3) -

Linear Compensated 4.6 x 10714 amp/ Power- level 10~ watts . to High and low
Level ion chamber n/cm“-see B 120% .full power level ‘scram
Safety ’ '

)

(a) Scrams on Channel 1 are by~passed wheri' signal on Channel 2. exceeds a fixed setting similarly the
high voltage is removed from the detector and the detector 1s shorted.

(b) Low level scram :I.s bypassed on Chdnnel 3 and 4 when Channel 2 i3 below-a fixed setting. -

BN &
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Short Period; Chs. 1, 2 2
}iigh Neutron Flux -
Level; Chs. 3, 4 2
Righ Temperature of
.Coolant Water 1
Low Pool Water Level ._ 1
Seismic Disturbance 1
Bf'idga ‘Crane Locat;'ion 1
Lot Xeutron Detector
. Voltage; Chs. 2, 3, & 3
Low Source Level; Ch., 1./ -1 f!
Loss of Iastrument Power; )
. Ch. 2, I
* Low Neutron Flux; Ch, 3
& 4 2
Area Radiation Monitor 1
Water Rad.:‘.oaccivity' 1
.Demineralizer Water Flow 1 ;
Building Gas Efflient _
Mounitor 1
Master Key Switch 1
Manual Scram Button 1.
et FEEC EX PO ~'-.“';,..:.-...'.,.. Hrgh,

]

Sengor or Trip Device

.- 164

TABLE 2

SAFETY SYSTEM FUNCTIONS. . -. °

Tt et ‘

e =LA LA B A

- No. of éwitches

- Or_Sensors

Amunciator and

. Annunciator and

Scram Set Ijoip‘ t - Alarm Set Point .- I

. 2 3 sac.

< 98% of ‘full
scale and not -
greater than.1207
full power -

£130%

IV on modified

- Mercalli Scale-

max,

2 500 volts -

= 2 cps

X

5% of full
“gcale

Not on "ON" .
position

Button Depressed

il

{'

<1 £t max decrease

When located off

* gtorage poasition

. .-.’
<10 wr/hr-
"£20 me/hr

24 gpm

4 2 mr/hr

2L, [ v

s B b A"-’.‘ﬂ%"b';




Enclosure 4.

ARRR CFH TRAINING/REQUALIFICATION PROGRAM
Revision 3/6/ 2019

PURPOSE

A CFH training/requalification program approved by the Nuclear Regulatory
Commission is required. After Initial CFH training, a reoccurring qualification program
shall be conducted covering a period not to exceed 24 months. (Preference will be
given to CFH candidates which maintained successfully a SRO license from a NRC
Licensed research reactor or had extenswe fuel handling experience at Aerotest
Operations Inc.)

LECTURES

A preplanned lecture will be given to Certified Fuel Handlers (CFH) on an annual
basis; lecture topics to be covered include:

facility design and restrictive practices for fuel storage and movement
instrumentation and contrals for fuel storage and protection
engineered air and water sampling systems for radiation detection
normal, abnormal, and emergency procedures

radiation control and safety

®op oo

ON-THE-JOB CFH TRAINING

Each CFH candidate shall perform at least ten fuel (or graphite) movements. Each
CFH shall demonstrate a satisfactory understanding of the fuel handling equipment
and procedures.

Each CFH candidate shall be cognizant of any changes to any part of the
requirements and obligations for safe and secure fuel handling. Changes made in
procedures and the facility and shall be reviewed before any scheduled activity that

fuel is to be handled.

Each CFH candidate shall review the contents of all abhormal, security, and
emergency procedures.

Each CFH.candidate shall undertake a medical examination by a qualified medical
practitioner.
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VI. ACTIVE/INACTIVE STATUS

To maintain active status, each CFH shall “actively” performs at least ten fuel (or
graphite) movements annually to maintain/demonstrate fuel-handling proficiency.
Each CFH shali demonstrate a satisfactory understanding of the fuel handling
equipment and procedures, radiation protection, emergency, and security programs.

Each CFH shall be cognizant of any changes to any part of the requirements and
obligations for safe and secure fuel handling. Changes made in procedures and the
facility and shall be reviewed before any scheduled activity that fuel is to be handled.

Each CFH shall participate in the biennial emergency drill. The drill and applicable
alterations to emergency procedures shall be reviewed with all CFH within 30 days of
the completed drill.

V. CFH EVALUATION / EXAM-ADMINISTRATION

Biennial written examinations will be given to all CFHs. The biennial written exam
shall include questions formulated from the lecture material presented in Section I
specifically to reinforce the phenomena, equipment, and processes associated with
“the facility licensee.

CFH, who score less than 80% overall on the written examination will be required to
participate in a remedial course; the remedial activity, content and duration, will
depend upon the individual’s deficiencies.

The Aerotest Operations President shall be responsible for the preparation,
administration and grading of the written examination. '

VI.MEDICAL EXAMINATION

A medical examination shall be required biennially similar to that required for
SRO/RO.

VIl. RECORDS

Records of the training requalification program will be maintained to document each
CFH in the program. A summary document (log) will be maintained for each CFH
that includes entries to support the CFH active duty status, attendance dates for
annual lecture, and references for any on-the-job training activities. Records will also
include copies of the written examination with the answers given by each CFH. Also,
any additional training given in areas where CFH exhibited deficiencies.
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CHECKIIST for CFH TRAINING/ REQUALIFICATION PROGRAM
Period fo

The CFH program shall be conducted for a period not to' exceed 24 months and will
be followed by consecutive 24 month programs.

Name: )
CFHNo.___ (Retred SRONo. )
LECTURES
Preplanned lecture will be given to CFH on annually; lecture topics to be covered
include:
Date
a. facility design and procedures for fuel storage and movement
b. instrumentation and controls for fuel storage and protection
c. engineered air and water sampling system for radiation detection
d. normal, abnormal, and emergency procedures
e. radiation control and safety

ON-THE-JOB TRAINING

Each CFH candidate shall perform at least ten fuel (or graphite) movements.
Each CFH shall demonstrate a satisfactory understanding of the fuel handling
equipment and procedures.

Each CFH candidate will be cognizant of any changes to any part of the
requirements and obligations for safe and secure fuel handling. Changes made in
procedures and the facility and shall be reviewed before any scheduled activity that
fuel is to be handled.

Each CFH candidate will review the contents of all abnormal, security, and
emergency procedures on a regularly scheduled basis.

Each CFH candidate will undertake a medical examination by a quahfed
medical practltloner
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ACTIVE/INACTIVE STATUS

To maintain active status, each CFH shall “actively” perform at least ten fuel
(or graphite) movements annually to maintain/demonstrate fuel-handling proficiency.
Each CFH shall demonstrate a satisfactory understanding of the fuel handling
equipment and procedures, radiation protection, emergency, and security programs.

Each CFH shall be cognizant of any changes to any part of the requirements
and obligations for safe and secure fuel handling. Changes made in procedures and

the facility and shall be reviewed before any scheduled activity that fuel is to be
handled.

Each CFH shall participate in the biennial emergency drill. The drill and

applicable alterations to emergency procedures shall be reviewed with all CFH within
30 days of the completed drill.

Each CFH shall attend the annual lecture and pass a biannual exam with an
80 percent proficiency.

CFH EVALUATION/ EXAM-ADMINISTRATI'ON
Biennial written examihation‘s: Instr. Score: Date

Medical Exam Dates: Exam date Due date





