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UNITED STATES NUCLEAR RECULATORY COMMISSION

NOTICE OF RENEWAL OF FACILITY OPERATING LICENSE

UNIVERSITY OF MICHIGAN

DOCKET NO. 50-2

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 29 to Facility Operating License No. R-28 for the University
of Michigan (the licensee) which renews the license for operation of the
training and research reactor located in Ann Arbor, Michigan. The facility
is a non-power reactor that has been operating at power levels not in
excess of two megawatts (thermal). The renewed Operating License No. R-28
will expire twenty years from the date of issuance.

The amended licerse complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's
rules and regulations. The Commission has made appropriate findings as
required by the Act and the Commission's rules and regulations in 10 CFR
Chapter I. Those findings are set forth in the license amendment. Oppor-
tunity for hearing was afforded in the notice of the proposed issuance of

this renewal in the Federal Register on January 15, 1985 at 50 FR 2115,

No request for a hearing or petition for leave to intervene was filed fol-
lowing notice of the proposed action.

The Commission has prepared a Safety Evaluation Report (NUREG-1138) for
the renewal of Facility Operating Liceise No. R-28 and has, based on that
report, concluded that the facility can continue to be operated by the licensee

without endangering the health and safety of the public.
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The Commission also has prepared an Environmental Assessment, dated
May 15, 1985, for the renewal of Facility Operating License No. R-28 and
has concluded that this action will not have a sianificant effect on the
quality of the human environment. The Notice of Finding of No Significant

Envirormental Impact w?s published in the Federal Register or July 26, 1985

at 50 FR 30547,

For further details with respect to this action, see (1) the apniication
for amendment dated November 30, 1984, as supplemented, (2) the Findinc of Mo
Significant Environmental Impact, (2) Amendment No. 29 to Operatinc License
R-28, (4) the Commission's related Safetyv Fvaluation Report (NUREG-1138),
and (5) the Environmental Assessment, These items are available for public
inspection at the Commission's Public Document Room, 1717 H Street, N.W.,
Washington, D.C, 20555,

Copies of NUREG-1138 may be purchased by calling (202) 275-20€0 or
(202) ?275-2171 or write the Superintendent of Documents, U.S. Government
Printina Office, Post Office Box 37082, Washington, D.C. 20013-7982,

Dated at Bethesda, Maryland, this day of

FOR THE NUCLEAR REGULATOPY COMMISSION

Cecil 0. Thomas, Chief

Standardization & Special
Projects Brarch

Division of Licersing



UNITED STATES
NUCLZAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ENVIRONMENTAL ASSESSMENT

FOR THE
TRATNING AND RESEARCH REACTOP OF THE

UNIVERSITY OF MICHIGAN

LICENSE NO, R-28

DOCKET NO, 50-2

Description nf Proposed Action

This Environmental Assessment is written in connection with the propnsed
renewal for 20 vears of the operating license of the research reactor at
the University of Michigan (UM) facility located on the North Campus of
the Universitv in Arn Arbor, Michigan, in response to a timely application
from the licensee dated November 30, 1984, as sunplemented. The proposed
action would authorize continued operation of the reactor in the manner
that it has been operated since facility license No., R-28 was issued in
'957, Currentlv, there are no plans to change any of the structures or
operating cheracteristics associated with the reactor during the renewal
period requested by the licensee.

Need €or the Proposed Action

The operating license for the facility was due to expire in January 1985,
The proposed action is required to authorize continued operation so that
the facility cen continue to be used in the licensee's mission of education
and research,

Alternatives to the Proposed Action

As required by Section 102(2)(E) of NEPA (42 U.S.C.A. §4332(2)(E)), the
staff hys corsidered possible alternatives to the proposed action. The
only reasonable alternative to the proposed action that was considered

was not renewing the nperating license., This alternative would have Ted
to cessation of operations, with a resulting change in status and a likely
small impact or the environment., From the standpoint of environmmental
impact, there are no appropriate alternatives to the propnsed action.

Environmental Impact of Continued Operation

The UM reactor operates in an existina shielded water tank inside an
existing single purpose buildina attached to a2 multi-purpose building.

No new construction is associated with continued operation of the reactor
and there is no change in reactor operatinn conditions or practices.
Therefore, this licensing action would lead to no change in the physical
environment,
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Based on the review of the specific facility operating characteristics that
are considered for potential impact on,the environment, as set forth in the
staff's Safety Evaluation Report (SER)* for this action, it is corcluded
+hat reneval of this operating license will have an insignificant envirer-
mental impact,

Argon-41, 2 product from neutron irradiation of air durirc operation, is
the principal airberne radioactive effluent from the UM reactor durina
routine operations. Conservative calculations by the staff, based on

the total amount of Ar-£1 released from the reactor during a year, predict
a maximum potential annual whole body dose of less thar 1 millirem in
unrestricted areac. Padiation exposure rates measured outside of the
reactor facility building are consistent with this computation.

The staff has concidered hypothetical credible accidents at the UM reactor
and has concluded that there is reasonable assurance that such accidents
will not release a sirnificant quantity of fission products from the fuel
cladding and, therefore, will not cause significart radioloaical hazard

to the environment or the public.

This conc'usior is based on the followino:

a) the excess reactivity available under the technical specifications is
insufficient to support a reactor *ransient generating ernuah enerqy
to cause overheating of the fue! nr loss of integrity of the cladding,

b) at a thermal power level of 2 Mw, the irventary of fission products
in the fuel cannot generate su“ficient radioactive decay heat to cause
fuel damage even in the hypothetical event of rapid total loss of
coolant, and

¢) the hypothetical loss of integrity cf the cladding of the maximum
irradiated encapsulated fueled experiment will not lead to radiation
exposures in the unrestricted envirormert that exceed quideline
vaiues of 10 CFR Part 20,

In addition to the ana'vses in the SER summarized above, the environmental
impact associated with operation of research reactors has been generically
evaluated by the staff and is discussed in the attached generic evaluation,
This evaluation concludes that there will be no significant environmental
impact associated with the operation of research reactors licensed to

nperate at power levels up to and including 2 MWt and that an Environmente]
Tmpact Statement is not required for the issuance of construction permits

or cperating licenses for such facilities. We have determined that this
oeneric evaluation is apnliceable to the continued operation nf the U'M reactor
and that there are nn special or unique features that would preclude reliance
on the aeneric evaluation,

1
NUREG-1138, "Safety Evaluation Peport Related to the Renewal of the Pperating
License for *he Training and Research Reactor at the University of Michiaan.



Agencies and Persons Consulted

The staff has obtained technical assistance from the Los Alamos National
Laboratory in performing the safety evaluation of continued operation of
the UM facility.

Conclusion and Basis for No Significant Impact Finding

Based on the foregoing considerations, the staff has concluded that there
will be no significant environmental impact attributable to this proposed
license renewal. Having reached this conclusion, the staff has further
concluded that no Environmental Impact Statement for the proposed action
need be prepared and that a No Significant Environmental Impact Finding
is appropriate.

Dated: May 15, 1985



ENVIRONMENTAL CONSIDERATIONS REGARDING THE LICENSING-OF
RESEARCH REACTORS AND CRITICAL FACILITIES

Introduction

This discussion deals with research reactors and critical facilities which
are designed to operate at low power levels, 2 MWt and lower, and are used
primarily for basic research in neutron physics, neutron radiography, isotope
production, experiments associated with nuclear engineering, training and as
a part of a 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 convenient access for students and faculty,

Sited most frequently on the campuses 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 in with
existing facilities. However, the environmental considerations discussed
herein are not 1imited to those which are part of universities. -

Facility

There are no exterior conduits, pipelines, electrical or mechanical structures
or transmission 1ines attached to or adjacent to the facility other than for
utility services, which are similar tc those required in other similar
facilities, specifically jaboratories. Heat dissipation is generally accom-
plished by use of a cooling tower located on the roof of the buildi~g. These
cuolin? towers typically are on the order of 10' x 10' x 10' and are comparavle
to cooling towers associated with the air-conditioning systems of large office
buildings.

‘Make-up for the cooling system is readily available and usually obtained
from the local water supply. Radiocactive gaseous effluents are limited to
Ar-4] and the release of radioactive liquid effluents can be carefully
monitored and controlled. Liquid wastes are collected in storage tanks

to allow for decay and monitoring prior to dilution and release to the sani-
tary 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.

Chemical and sanitary waste systems are similar to those existiro at other
similar laboratories and buildings.




Environmental Effects of Site Preparation and Facility Construction

Construction of such facilities invariably occurs in areas that have already
been disturbed by other building construction and, in some cases, solely
within an already existing building. Therefore, construction would not be
expe:ted to have any significant effect on the terrain, vegetation, wildlife
or nearby waters or aquatic life. The societal, economic and esthetic impacts
of construction would be no greater than those associated with the construction
of a large office building or similar research facility.

Environmental Effects of Facility Operation

Release of thermal effluents .‘rom a reactor of less that 2 MWt will not have
a significant effect on the environment. This small amount of waste heat is
generally rejected to the atmosphere by means of small cooling towers. Ex-
tensive drift and/or fog will not occur at this lTow power level.

Release of routine gaseous effluents can be limited to Ar-41, which is generated
by neutron activation of air. Even this will be kept as low as practicable by
using gases other than air for supporting experiments. Yearly doses to unre-
stricted areas will be at or below established guidelines in 10 CFR 20_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 require more than a few shipping cor.ainers
a year. Fo
Based on experience with other research reactors, specifically TRIGA reactors
operating in the 1 to 2 MWt range, the annual release of gaseous and liquid
effluente to unrestricted areas should be less than 30 curies and 0.01 curies,
respectively.

No release of potentially harmful chemical substances will occur during normai
.operation, Small amounts of chemicals and/or high-solid content water may be
released from the facility through the sanitary sewer during periodic blowdown
of the cooling tower or from laboratory experiments.

Other potential effects of the facility, such as esthetics noise, societal
or impact on local flora and fauna are expected to be too small to measure.

Environmental Effects of Accidents

Accidents ranging from the failure cf experiments up to the largest core
damage and fission product release considered possible result in doses that
are less than 10 CFR Part 20 guidelines and are considered negligible with
respect to the environment.



Unavoidable Effects of Facility Construction and Operation

The unavoidable effects of construction and operation involve the materials
used in construction that cannot be recovered and the fissionable material
used in the reactor. No adverse impact on the environment is expected from
either of these unavoidable effects.

Alternatives to Construction and Operation of the Facility

To accomplish the otjectives associated with research reactors, there are no
suitable alternatives, Some of these objectives are training of students in
the operation of reactors, production of radicisotopes, and use of neutron
and gamma ray beams to conduct experiments.

Long-Term Effects of Facility Construction and Operation

The long-term effects of research facilities are considered to be beneficial

as a result of the contribution to scientific knowleage and training. Because .

of the relatively small amount of capital resources involved and the small
impact on the environment, very little irreversible and irretrievable commit-

ment is associated with such facilities. -

Costs and Benefits of Facility Alternatives

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, cond'ct of
neutron radiography, training of operating personnel and education of students.
Some o these activities could be conducted using particle 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 activites.

Conclusion

The staff concludes that there will be no sig. "ficant environmental impact
associ>ted with the licensing of research reactors or critical facilities
designed to operate at power levels of 2 MWt or lTower and that no environmental
impact statements are required to be written for the issuance of construction
permits or operating licenses for such facilities.

-



APPENDIX A
TO FACILITY LICENSE R-28

TECHNICAL SPECIFICATIONS

DOCKET 50-2

MICHIGAN MEMORIAL PHOENIX PROJECT
THE UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

JULY 1985
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Docket S0-2, License R-28
November, 1984
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TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor
Docket S0-2, License R-28
November, 1984

1.0 DEFINITIONS

Channel Calibration - A channel calibration 1s an adiustment
of the channel such that its ocutput corresponds with acceptable
acCuracy LO rnuwn values gr the parameter wihichn the channe.
measures. Calibration shall encompass the entire channel,
irncluding equipment actuation, alarm, and trip, and shall be
deemed to include the channel test.

Channel Check - A chanrnel check 13 a gualitative
verification of acceptable performarce by observation of channel
behavior. This verification where possible shall include
comparison of the channel with other i1ndependent channels or
systems measuring the same variable,.

Channel Test - A channel test is the introduction of a
£1gnal i1ntoc the chs 1el to verify that 1t 1s operating.

Experimen. n e:periment, as used herein, 1s any of the
following:

(1) An activity utilizing the reactor system or i1ts
components or the neutrons or radiation generated
therein:

A evaluation or test of a reactor system operatioral,
surveillance, or maintenance technigue:

(J) An experimental or testing activity which is cornducted
within the confinement or containment svstem of the
reactor;

‘4) The material content of any of the foregoing. i1ncluding
structural components, encapsulation cor confining
boundaries, and contained fluids or solids.

Experimental Facility - An experimerntal facility is any
structure or device which 12 i1ntended to guide, orient, position,
manipul ate, or otherwise facilitate a multiplicity of euperiments
cf similar character.

Explosive Material ~ E:plosive materi1al 13 any solid or
liquid which 18 categorized as a severe, dangerous, or very
dangerous explosion hazard in DANGEROUS FROPERTIES OF INDUSTRIAL
MATERIALS by N.I. Sax, Third Ed. (1968), or is given an
Identification of Reactivity (Stability) Index of 2.7, or 4 by the
National Fire Frotection Association 1n 1ts publication 704-M,
176,

Limiting Conditions for Operation (LCO) - Lowest

functional capability or performance levels of equipment required
for safe operation of the reactor (10CFRSO,Z&).

Fage 1



TECHNICAL SFECIFICATIONS
Ford Nuclear Reactor
Docket S0O-2, License R-28
November, 1984

Limiting Safety System Setting (LSSS) - Settings for
automatic protective devices related to those variables having
significant safety functions, and chosen so that automatic
protective action will correct an abnormal situation before a

safely limit 13 € ceeded (LUCFRIOV. 25!,

Measured Value - The measured value of a process variable 1s
the value of the variable as indicated by a measuring channel.

Measuring Channel - A measuring channel 1s the combination
of sensor, amplifiers, and output devices which are used for the
purpose of measuring the value of & process variable.

Moveable Experiment - A moveable experiment 13 one which may
be 1nserted, removed, or manipulated while the reactor is
critical.

Operable - Operable means that a component or system 1s
capable of performing i1ts 1ntended function 1n 1ts normal manner.

Operating - Operating mears that a component or system 1s
performing i1ts i1ntended function 1n i1ts normal manner.

Potential Reactivity Wo~th of an Experiment - The potential
reactivity worth of an experiment 1s the masimum absolute value of
the reactivity change that would occur as a result of intended or
anticipated changes or credible malfunctions that alter equipment
pasition or configuration.

Reactivity Limits - The reactivity limits asre those limits
1mposed on reactor core excess reactivity. Ouantities are
referenced specifically to a cold core (nominally 90 F) with the
effect of xencn poisoning on core resactivity accourited for 1f
greater than or egual to 0,0%5% Delta K/K. The reference core
conditicn will be known as the cold, zencn free critical
condition.,

Reactor Operation - Reactor ocperation means that the contraol
rods installed in the core are not fully i1inserted or that the
control conscole key 18 1n the keyswitch. Reactor ocperation 18 not
considered possible when there are less than si1x fuel slements
loaded on the grid plate.

Reactor Safety System - The reactor safety system 1s that
comtination of safety channels and associated circuiltry which
forme the automatic protective system for the reactor or praovides
information which requires manual protective action to be
initizted.

Fage 2



TECHNICAL SPECIFICATION.

Ford Nuclear Reactor
Docket S0-2, License R-28
November, 1984

Reactor Scram - Shuto+¢f of electrical current to the rod
holding magnets and subsequent 1nsertion of the rods i1nto the core
by gravity.

Reactor Secured EaClur Secwred i3 defined as follows:

(1) The full insertion aof all control rods has been
verified;

(2) The control console key is removed; and

(Z) No operation i1s in progress which invcoclves moving fuel
elements to or from the core, moving reflector elements
to or from the core, the insertion or removal of secured
experiments from the core, or control rod maintenance.

Readily Available on Call - Readilv available on call shall
mean a licensed senior operator shall i1nsure that he zan be
contacted and 13 within a reasonable driving time (1/2 hour) from
the reactor building when the reactor 1s being operated by a
licensed operator.

Regulating Rod - The regulating rod 1s & control rod of low
reactivity worth fabricated from stainless steel and used to
control reactor power. The rod may be controlled by the coperator
with a marmual switch or by an automatic controller.

Removable Experiment - A removable e periment 18 any
experiment, experimental facility, or component of an experiment,
other than a permanently attached appurtenance to the reactor
system, which can reasonably be anticipated to be moved one or
more times during the life cf the reactor.

Reportable Occurrence - A reportable ogccurrernce 1s any of
the following:

(1) A safety system setting less conservative than the
limiting setting established in the Technical
Specificationss

(2) Qperation in violation of a limiting condition for
cperation established 1in the Technical Specifications;

iZ) A safety system compornent malfunction or other comporent
or system malfunction which could, or threatens to,
render the safety system incapable of performing 1ts
intended safety functions:

(4) Release cf fission products from a failed fuel element;




TECHNICAL SFECIFICATIONS
Ford Nuclear Reactor
Docket S0-2, License R-28
November, 1984

(S) An uncontrolled or unplanned release of radiocactive
material from the restricted area of the facility;

(6) An uncontrolled or unplarned release of radicactive
material which results 1n concentrations o redicactive
materials within the restricted area i1n excess of the
limits specified in Appendix B, Table 1| of 10CFR20;

(7) An uncontrolled or unanticipated change in reactivity in
excess of 0,005 delta K/K;

(8) Conditions arising from natural or man made events that
affect or threaten to affect the safe operation of the
facilitys

(9) An observed i1nadequacy in the implementation of
administrative or procedural controls such that the
inadequacy causes or threatens to cause the =xisternce or
development of an unsafe condition in connection with
the operation of the faciltiy.

Rundown - & rundown is the automatic insertion of the shim
safety rods.

Safety Channel -~ A safety channel 12 & measuring channel 1n
the reactor safety system.

Safety Limit (SL) - Limits upon important process variables
which are found to be necessary to reasconably protect the
integrity of certain of the physical barriers that guard agsainst
the uncontrolled release of radioactivity (10OCFRS0D.T68).

Secured Experiment - Any experiment, experimental facility,
or comnponent of an evperiment is deemed to be secured, or 1n a
secured position, i1f 1t is held in a stationary position relative
to the reactor by mechanical means. The restraint shall exert
sufficient force on the experiment to overcome the expected
effects of hydraulic, pneumatic, bucyant, or other forces which
are normal to the operating environment of the experiment, cor o+
forces which might arise as a result of credible mal functions.

Shim Safety Rod - A shim safety rod 1s a control rod
fabricated from borated stainless steel which 1s used %o
conpensate for fuel burnup. temperature, and poison effects. -
shim safety rod 1s magnetically coupled to its drive unit allowing
1t to perform the furiction of a safety rod when the magnet 1s
deenergized.



TECHNICAL SPECIFICATIONS

Ford Nuclear Reactor
Docket S0-2, License R-28
November, 1984

Static Reactivity Worth - The static reactivity worth of an
experiment 1s the absolute value of the reactivity change which 1s
measurable by calibrated control rod comparison methods between
two defined terminal positions or configurations of the
e Lehile For noveable s periments, the termirnai posibtions are
fully removed from the reactor and fully inserted or installed in
the normal functioning or intended position.

Time Intervals

Annually - 12 to 15 months.
Biannually - 24 to 70O months.
Daily - 24 to 22 hours.
Monthly - T0 to 40 days.
Quarterly - 7 to 4 months.
Semiannually - & to 8 months.

Weekly - 7 ta 10 days.

True Value - The true value of & process variable is 1ts
actual value at any i1nstant.

Unscheduled Shutdown - Ar unscheduled shutdown 1s defined as
arny unplanned shutdown of the reactor caused by actuation of the
reactcr safety system, operator error, eguipment malfunction. or =
manual shutdown 1n response to conditicons which could adversely
aftect safe operation, not to include shutdowns which occur during
testing or checkout cperations.




TECHNICAL SPECIFICATIONS
rord Nuclear Reactor
Docket S0-2, License R-28
November, 1984

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
- | Safety Limits
1.1 Safety Limits in the Forced Convection Mode

Applicabiliity:

This specification applies to the interrelated variables
associlated with core thermal and hydraulic performance 1n the
steady state with forced convection flow. These variables are:

Reactor Thermal Fower, P

Reactor Coolant Flow Through the Core, m

Reactor Ccoolant Inlet Temperature, Ti

Height of Water Above the Top of the Core, H

Objective:

To assure that the integrity of the fuel clad 1s maintairned.

Specification:

(1) The true value of reactor power (P) shall not e:ceed

4,68 Mw and the true value of flow (m) shall not be less
than 700 gpm.

(2) The true value of reactor coolant inlet temperature (Ty)
at 2 Mw shall not stceed 116 F.

) The true value of water height above the coare (H) shall
not be less than 12 feet while the reactor 1s operating.

Bases:

The basis for forced convection safety limits is that the
calculated maximum cladding temperature 1n the bottom of tha nct
channel of the most compact FNR core (2S5 elements) will nmot re:zch
the boiling point of the water coolant.

Z2.1.2 Safety Limits in the Natural Convection Mode

PFpplicability:

This specification applies to the interrelated variables
associated with core thermal and hydraulic performance in the
ratura’ convection mode of coperation, These variables are:

Reactor Thermal Fower, P

Reactor Coolant Inlet Temperature, Ti
Hei1ght of Water Above the Top of the Core, H

Page &
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Ford Nuclear Reactor
Docket S0-2, License R-28
November, 1984

Objective:

To assure that the integrity of the fuel clad 1s maintained.

-~ i e »
- -

-~ 4 .
rECLTLICS

(1) The true value of the reactor thermal power (P) shall
not exceed 280 kw.

(2) The true value of the reactor coclant i1nlet temperature
(Ty) shall not exceed 131 F.

(Z) The height of pool water above the core (H) shall
rnot be less than 18 feet.

Bases:

The basis for natural convection safety limits is that the
calcul ated maximum cladding temperature in the hot channel of the
most Zompact FNR core (25 elements) will not reach the boiling
point of the water coolant at a depth of 18 feet.

22 Limiting Safety System Settings (LSSS)
2.2.1 Limiting Safety System Setting in the Forced Convection Mode

Applicability:

This specification applies to the set points for the safety
chanrnels monitoring reactor thermal power (F), primary cooclant
flow ‘m), height of water atove the top of the core (H), and core
g1t temperature (Tg).

Cbhbiective:

To assure that automatic protective action 1s i1nitiated to
prevent a safety limit from being exceeded.

Specification:

(1) The limting safety system settings for reactor thermal
power (P), primary coolant flow through the core (m),
hei1ght of water above the top af the core (H), and
reactor coolant exit temperature (Tg4) shall be as

follows:
Variable L858
P (Max) 2.4 Mw
m (Min) 00 gpm
H (Min) 19 £t
Y.(M.:( ) 129 F

FPage 7
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Bases:

The limiting safety system settings for forced convection

assure that automatic protective action will correct the most
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exceeded.
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.

Limiting Safety System Settings in the Natural Convection
Flow Mode

Applicability:

These specifications apply to the setpoint for the safety

channels monitoring reactor thermal power (P), pool water level

() ,

and pool water temperature (T).
Objective:

To assure that automatic protective action 1s i1nitiated to

prevent a safety limit from beihg exceeded.

Specifications:

(1) The limiting safety system setting for reactor thermal
power (F), height of water above the top of the core
(H) , and pool water temperature (T) shall be as foliows:

Yariables L3SS
" Max) LO0O kw
B (Min) 19 ¢+
T {Ma) 129 F

BEases:

The limiting safety system settings for natural convection

assure that automatic protective action will correct the most
severe abrnormal situation anticipated before a safety limit 1is
erceeded.

Fage

e



TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor
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2.0 LIMITING CONDITIONS FOR OPERATION

33 Reactivity Limits

Applicability:

This specification applies to the reactivity of the reactor
core and to the reactivity worths of control rods and experiments.
When the reactor 1s operated with the heavy water reflector tank

in place,

the limits will not incluge the static reactivity worth

of the tank.

Objective:

To assure that tre resactor can be controlled and shutdown
at all times and that the safety limits will nmot be exceeded.

Specification:

(1)

(4)

(™)

The shutdowrn margin relative to the cold. zeron free
critical condition shall be at least .029 delta kK/K with
all three shim safety rods fully i1nserted and the
regulating rod fully withdrawn and 00,0045 delta kK/K with
the most reactive shim safety rod and the regulating rod
fully withdrawn.

The overall core eicess reactivity includi~g
moveable esperiments shall not e.ceed 0.078 delta F/F,

The total reactivity worth of all e:periments shal not
erceed 0,012 delta K/K,

The reactivity worth of each experiment shall be limited
as follows:

Ma» 1 mum
Eiperiment Foacti ity Worth
Moveable 0.0012 delta K/k
Secured Q.C12 delta KE/F
The reactor shall be subcritical by at least 0,07

delta K/ during fuel loading charnges.

Shim safety rods shall not be removed from the core for
inspection 1f the shutdown margin 1s [ess than 0,01
delta K/K with the most reactive remainirng shim safety
rod fully withdrawn.

The reactivity worth cf the regulating rod shall not
exceed 0,006 delta K/k.




Reactor Safety System
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Table J.1

REQUIRED SAFETY CHANNELS

ba i & dhissiie
Number

Channel Reguired Function

Log Count Rate 1 Rod wWithdrawal
Interlock

Log N Pericd 1 Wide range power
level and i1nput for
pericd scram

Feriod Safety S sec 1 Scram

Level Safety 120%4(2.4 Mw) s Scram

High Power /No (a) 900 gpm 3 Scram 100 kw
Water Flow () holdup tank

i1sclation valve
not fully cpen
() holdup tank
static pressure
1 psig below
full power value

High Fower /
Header Dawn 1 Scram _100 kw

Header Up/ F00 gpm 1 Scram
No Water Flaow

Building Exhaust 1| mr/hr 1 Scram
Radiation Level

Building Alarm 1 Scram
Manual Switch

Manual Scram Switch 1 Scram
Magnet Fower kKeyswitch 1 Scram

Reactor Coolant

Exi1t Temp. 129 F 1 Auta Rundown
Fool Level 1 foot below pool 1 Auto Fundown
over flow
Bridge Not Whern clamps 1 Scram
Clamped released
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Required Safety Related Instrumentation

Instrumentation

Linear Lsvel Channel

Fower Level Deviation
Interlaochk

Reactor Coolant Inlet
Temperature

Facility Radiation
Marnitor System (b)

1. Building Air E:haust

2. Reactor Bridge

. NW Column, Beamport
Floor

4. N Wall, Beamport
Floor

%« NE Columrn, Beamport
Floor

&, Primary Deminer~
alizer (Hot DD

Mirmlmam

Number

3etpgoint  EBeguired

As Required

RT% cf control
point setting

Not Applicable

2113 mr . hr

TE0)Y mr hr

L0480 mre B

=(50) mr/hr

2(50) mr./ hr

20(S0) mr 'hr

1

1(a)

1)

1ig)

Eanction

Linear power
level measurement
and 1nput for the
automatic control
mnode

Return reactor to
mariwal contral
mode 1f setpoint
1% reached

Provide
information for

the heat balance
determination

“larm, scram,
inttiate
canfinement
evacuation
Alarm

Al arm

mlarm

wlarm

Alarm

{a) Not required for natural convection operation,

(b)) The facility radiation mon.taring system consists of &
radiation detectors which alarm and read out locally, and are

recorded 1n the control room.

systen are shown,

The normal setpoints for this
The value in parentheses 18 the mat1mum

Fage 12
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Table 3.2
Fequired Safety Related Instrumentation (continued’

satooint which wil! Be used denendi~n fn 1acal carnditinne

Use of higher than normal setpoints will regquire approval of
the Reactor Manager or the Assistant Reactor Manager. Any
reactor staff member may adiust a zetpoint lower than the
narmal value.

‘) Of4 the detectors labelled T-6, any one urit may be out of
service for a pericd not to exceed 7 days without requiring
reactor shutdown cor replacement by & locally alarming monitor
wikth similar range. Should a second of these units require
repair, such repalr must be completed within 24 hours or the
reactor must be shutdown or replacement of the second unit
with a locally alarming monitor of similar range 1s required.

Fage 14
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The manuwal scram button and the magnet power keyswitch
provide two methods for the reactor operator to manually shutdown
the reactor 1f an unsafe or abrmaormal condition showld occur and
the automatic reactor protection does not function.

The use of the area radiation monitor system assures that
areas Of the facility 1n which a high radiation area could e:x1st
are monitored.

Specifications T.2.(2) and T.2.(7) assure that the safety
system response will te appropriate.

e FNR Confinement Building
Applicabilitve

This specification applies to the FNR confinement building
requirements,

Objective:

To minimize the release of airborre radicactive materials
fram the FNR,

Specificationt

(1) The vertilation i1ntale and e haust dampers, the 1ntale
and e haust ventilating fans, and the dampers 1n the
beanport e haust system and the room 107 ehaust hood
duct ehell automatically close when the radiation level
in the building ventilation e haust duct 18 1
millirem/hour or more.

(2) During reactor operation, the ¢allowing conditions will
be administratively controll ed:

&, Fersornrel access doors will be closed e«cept as
necessary for the passage of personnel and/or
equipment

b. The main equ.ipment saccess door ontc the beanport
floor will be operned only lang enough to permit
the passage of equipmenty

c+ The persannel door to the cooling tower area
will remain clamped e cept to permit the passage
of personnel and/or eguipment to the cooling
tower area. The door will remain closed but not
clamped until all persconnel have left the
cooling tower areat

Fage 1%
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d. The access hatch fraom grade level to the
beamport floor will be sealed closed;

€. Tho personnel exit door located in the north
... & f .,h'c{ _{.‘.‘:. Pl & ...‘"l o o s L-i--\.-\d Wi '.r't

beamport floor which cannoc's to the FML hot
cave operating area will be clamped closed.

The potential radiation exposure to persons at the
operations boundary following an accident releasing fission
products within the confinement building has heen evaluated. The
evaluation used &« leakage rate from the confinement building of
10% of the building volume per day, and concluded that the
sccident doses would be acceptable. Confermance to Specifications
TeT. 01 and T.7.02) will assure that the building leak rate will
not e ceed the leak rate used In the evaluatiocn,

The 1.0 ar/hr setpoint for the facility ehaust radiation
manitor provides & mechanism for 1sclating the building
ventilation syvstem 1n the event of & si1gnit+icant release of
radicective mater.al into the resctor building. This setpoint,
for the detector location involved, represents a gamma emitting
ruclide corcentration of 10~ tg 10" microcuries/cec of bullding
air,

By requiring that the access doors and equipment hatch
ramain closed, e cept for brief, attended pericds to permit
personnel or equipment passage, the i1ntegrity of the confirement
will b® maintained at or below the value assumed 1m the Hazards
Summar y FRepart, and the release of radiocsactive material will e
mirimized.

S § Primary Coolant Conditions

Applicabilitys

This specification applies to the limiting conditions ¢or
available pool water volume, primary coolanmt pH, resistivity,
radioactivity, and ¢low distribution,

Objecti ve:

To maintain the primary coclant 1n & condition o minimte
the corrosion of the primary coolant system, fuel clad, and other

reactor compornents, and to assure proper conditions of coolant
for normal and emergerncy requiremenrts,
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Specification:

(1) The primary coolant pH shall be maintained between 4.5
and 7.5,

(2) The primary coolant resistivity shall be maintained at a

value greater than 200,000 ohm=-cm e cept for periods of
time rnot toc exceed T days when the resistivity may not
Lbe less than T0,000 ghm=cm,

(Z) Far cperation at power levels 1n e:cess of 100 kw in the
forced convection mode, all grid positions shall contain
fuel elements, reflector elements, grid plugs or
e perimental facilities.

(4) For cperaticon at powers 1n e:cess of | Mw, the pool gate
must be 1n 1ts storage location,

Bases:

Experience at this and other facilities has shawn that the
maintenance of primary coolant system water quality in the ranges
specified 1n Specification 2.4,(1) and 7.4, () will control the
corrosion of the aluminum comporents of the primary coclant system
and the fusl element cladding.

The reguirement that all grid pasitions be occupied will
pgrevent the degradation of flow rates due to flow bypeassing Lthe
active fueled region thraough an uncccupied grid plate pasition,

The requirement that the gate be stored assures “hat the
full volume of the pool water 1s avatlable %o provide coeling of

the core during rnormal cperation and 1n the event of a loss of
conlant aciident,

29 Heavy Water Reflector Tank
Applicabilitys

This specification applies to the heavy water reflector tank
ueed in the reactar core.

Objective:

To assure that heavy water handling in the heavy water
reflectur tan) does rot Jjecpardize facility and personnel safety.

Fage 17
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Specificatian:

(1) The shutdown margin for the core shall rot be less than
Dol delta k/k whenever heavy water movements which can
res Y im pagitive Teecti it insertiore arg undartaken,

(2) The tritium content of the heavy water reflector tani
shall be no greater than S0 curies.

vases:

The largest positive reactivity 1ncrease that can be
produced by replacing light water with heavy water in the heavy
water reflector tank is 0,04 delta */F, Maintaining the reactor
shutdown margin at no less than 0,10 delta F/F during heavy water
transters provides adequate margin to assure that the reactor will
remain subcritical during heavy water transfers that could add
prsitive reactivity,

The S0 curie limit 1mposed on the tritium content of the
heavy water reflector tank i1n Specification J.%9,(2) assures that
cffsite concentrations of tritium in the event of & tark rupture
will not suceed the limit established 1n LOCFRIO for tritium
relesvses to uncontrolled areas,

T8 Airborne Effluents
mpplicabilitye

Thie specitication spplies to the nomitoring of airborne
aftfluents ¢from the FNR,

Obijective:

T assure that containment integrity 19 maintained during
reactor operatiaon and that the relesses OFf alrborne radiosctive
material fram the FNR 18 maintained below the Limits established
in 1O0CFR20,

Specificationt

(1) The concentration of radioactive materials 1n the
effluent released from the facility @ havet stacias shall
not siceed 400 times the concertrations specified in
LOCFR20, Appendi: B, Teble [1, when averaged cver tinme
periode permitted by 10OCFRIO,

(2) During operation of the reactor, the following
conditions shall be mnet:
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a. The particulate activity monitor and the gaseous
activity monitor ¢for the facility e haust stacks
shall be operating. 1f ei1ther unit 1s to he out
of service for more thar 24 hours, either the
rEseksr ghall SO shutldown oF Lh# vkt Bheill te
replaced by one of comparable monitoring
capability;

B. The particulate activity monitor and the gasecus
activity monitor for the reactor building shall
be operating. Temporary shutdown of these units
shall be limited as 1n specification T.8. D). a
abovel

€. The building e haust air radiation moniter shall
be cperating wherever the reactor 1s in
cperation as required by Table 7.2 of
specification T.2.

The limits established 1n specification T.6. (1) incorporate
@ dilution factor of 400 for effluents relessed through the
@ haust stachs., This dilution ¢factor was calculated ¢rom actual
FNE site metecralogicel data and represents the lowest disgersion
factor deternined and the highest frequenc, of wind 1n any sector.
Pecaune of the use aof the most coneervative measured values of
winid directional frequency and dispersion factars, this dilution
factaor will assure Shat concentrations of radioective material in
Whireastricted areas around the FNRE gite will be far below the
Limite &¢ LOCFR2G,

The requirsments of specitication T.&, (2) are considerad
Adequate LC sanure proper airborne effluent monitoring.

- P 4 Ligquid Effluents
Applicabilitye

This specification applies to the manitoring of radioactive
liquid effluents from the FNR,

Objecti ven

The objective 1s Lo assure that siposure to the public
resulting from the relesse 0f Liguid effluents will be minimized.
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Spacification:

1) The concentration of radioactiva materials i1n the
effluent released from the fac.l tyv ligquid waste svstem

b Lhiw Laly @f M s bor Saniblar » sewer @96, a0 SNaid ot

ficeed the concentraticons specified in 10CFRI0 for

relesses to sanitary sewer systens.

(2) The amount of liguid discharged shall be limited to the
equivalent of 7,000 gallons of liquid &t the
concentration limit specified 1n Z.7(1) each day.

(T Liguids from the facility's readicsctive liquid waste
system shall not be discharged into the storm drain
syatam,

Baseas

All radicactive liguid effluents are collected 1n a series
of three, 7,000 gallon, coated, steel retention tanks., The liguid
waste I1n the tanks 13 sampled and analyzed before discharge. When
the concentration is less than the limit of LOCFRJO, 1t 18
discharged o the sanitary sewer system,

Current s perience requires discharges of less than S0 tanks
par Jmar, During 1970, the North Canpus water released 1nte the
Ganitary sewer system averaged 944,000 gallone per day., Thina
provides: a deily dilution factor of T19 for a 2,000 gallon waste
Lank, which assuren that there will be no significent e posure to
the public from radicactive waste discharged to the sanitary sewer
dsotam,

.8 Limitations of Experiments
Applicabirlityve

o Thie specification spplies to siperiments i1nstalled in the

Objectiver

To prevent damage to the reactor or s cessive relesse of
radicactive materiale 1n the eavent of an erperiment failure,

Specification:

(1) Each wiperiment shall be designed 0 that the surface
temperature shall be below the temperature calculated
for the inception of nucleate boiling. PFrior to
INsertion 1n the reactor, any capsule which 18 evpected
to aperate with an internal pressure If sicess of une
atmosphere shall be tested at & pressure twice the
calecul ated ma imum pressure,
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(2) All experiments which are in contact with reactor
coolant shall be either corrosion resistant or
encapsulated within corrosion resistant containers,

- - ' a ‘ 2 § & - —— uh o 4 2 . bu "
8.6 gaet shae d BTG we wid mesASES ) & rasct

pool.
(4) Neutron radiography of e:plosives shall be conducted
with the e plosives contained i1n & blast proot
irradiation container, a prototype of which has been
successfully tested and demonstrated not to fail by

detonation of at least twice the amount of e plosive to
be 1rradiated.

(%) The radicactive material content, 1ncluding fission
products, of any singly encapsul ated experiment should
be limited sc that tro complete relesse of all geasecus,
particul ate, and voletile components from the
encapsulation could nat result 1n doses 1n escess o¢ 10Y%
of the equivalent annual doses stated 1n 1OCFR2C, This
dose limit applies to persons cccupying unrestricted
areas continuously for two hours starting at time of
relesse and restricted areas during the length of ti 4
required Lo evacuate the restricted area.

(8) The radicactive meterial content, including fissior
products, of any doubly encapsul ated speriment shaoo Lo
be limited 30 that the complete release of all gaseous,
particulate, or valstile conponents fraom the
encapsulation could not result (n doses 1N eicess of the
fquivalent annual doses stated 1n LOCFR 20, This dose
Limit applies L0 perscns OCCupvying unrestricted arwas
continuously for two hours starting at the time of
release and restricted areas during the length of time
rFequired to evacuate the restricted area,

Specifications 7.8, (1) through 7.8.(4) are intended to
reduce the litelihood of damage to reactor components and
radicactivity relesses resulting from e periment failure and serve
4% 4 guide for the review and spproval of new and untried
eperiments by faciltiy personnel end the Satety Review Committee.

Neutron radiography 18 conducted in a vertical beam tube and
at harizontal beamports that terminate at the heavy water
reflector tank adjacent Lo the reactor core. In the radiography of
eplosives, the s plosive devices will be contained, during



TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor
Doclet %0-2, License R-18
November, 17934

eiposure, 1nside a blast proof enclosure. The enclosure will not
be coupled to the beamtube or beamport and will be constructed to
fully contain #ny blast effects or missiles which might be
generated by an accidental detonation,

Specifications 7.8, (9 and T.8. (&) confarm to the regulatorv
pesition put forth 1n Regulatory Guide 2.2 i1ssued November, 19773,
The calculations for e:perinent radioactivity limits are provided
in section 14.7 of the SAFETY ANALYSIS.

7.9 Fission Density Limit
Applicabilitys

Tris specification applies to fission density limits 1n FNR
‘U.‘ .

Obiecti vet

To prevent fuel plate swelling which could result 1n clag
rupture and release of radicactive flssion products.

Specitications

(1) The FNR fiesion density limit shall be 1.9 108
fingion/ce.

The filesion density Limit 18 below operational fission
densities reschsed 1n other cperating reactors using the same hind
of fuml without faillures attributed to the fuel.

“ah soperimental dete Dase which supports the safe use of
UAly and UsQe fuel in the FNR up to the ¢ission density was
derived from irradietion tests performed in the Materials Test
Reactor (MTR), thre Engineering Test Reactor (ETR), and the Advance
Test Reactor ‘ATR) at the ldaho National Engineering Laboratory,
the Migh Flu: lsotope Reasctor (MFIR) st the Oal Ridge MNational
Laboratary, and the German Farlsruhe FRD reactor,
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SURVE ILLANCE REQUIREMENTS
Reactivity Limits

i b b L LSS

This specification applies to the surveilllance regquirements
reactivity limits.

Obrective:

Ta assure that the reactivity limits of Specification 2.1
not eiceeded.,

Specification:
(1Y Bhim safety rod reactivity worths shall be measured:
a, Not less than once each calendar veary

B: Whenever the fuel clements 1n more than three
‘nterior core locationa are replacedy

€. Whenever the replacement of a fuel element 1n an
interior core lccation results 1n an slement
fuel mass change of more tham 10% In that
locatiang

d. Wherever the addition of more tharn Lhree
standard fuel elements to an outer face of the
core (s made U achieave the desired e cees
reactivity for the cperation of the reactor,

(2 Bhim safety rode shall be visually inspected and put
through &« 119 to check for swelling at lesst annually.

(7)) The reactivity worth of those srperiments whose safety
review indicates a need for such a determination shall
be neassured prior to the speriment’'s Iinitial use, That
worth shall be verified 1§ core configuration changes
Gecur which could reascrably be @ pected Lo cause
LACreanes 10 experinent reactivity worth whersby the
wiperiment worth could eqceed the values speciLéimd Inm
Specification 2,1,

Specification 4,1, (1) will assure that shim=satety rod

reactivity worths are not degraded or changed by wore
arrangesments.,
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Shim safety rod inspections are the single, largest source
of radration e posure Lo facility persornnel. Futhermore, frequent
inspections of shim safety rods for swelling over the last ten
vears have produced no evidences of swelling or cracking. In order

. " s s o= ,‘.’.‘,,..a’ - -

=9 POriEe By TASL SN -1 ¢ < Fliewra @ & PR T <E- i

frequency that will detect early evidence of swelling and
crachking, an annual inspection interval was selected for
specification &4,1,.(2),

The specified surveillance relating to the reactivity worth
of @per.ments will assure that the reactor 1s not operated for
@ tended periods before determining the reactivity worth of
e periments, This specification alse provides assurance that
e periment reactivity worths do not increase beyvond the
established limits due to core configuration changes.

[ 9%- Reactor Safety System
Applicabiilitys

This specification applies to the survelllance of the
resctor safety system,

Objective:

To assure that the resctor sa‘ety svstem (o cperable »%
required by Specification T.2.

Specification:

(1" A cghanrel test of the neutrarn $lud level saftet
channels, pgeriod satety charnel, lag count rate
channeld, and power=4low coincidence scrams shall be
performed:

a: Prior to sach resctor startup following A period
when the resctor was secured)

B, Adter a channel has beern repaired or
deerergized,

(2) A chanrel calibration of the sefety channels listed n
Table T.1, which can be calibrated, shall be gariormed
At least once each calendar vear.,

(2) A channel chechk of the neutron flut level safety
chanrels during reasctor operaticon comparing the channel
OUtputs with & heat balance, shall be performed srortly
dftar resching cperating power level an’ weel |y
tharsattar ¢ the resaclor 18 Lo be operated at & thermal
power level asbove T00 bw,
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(4) The cperation of the radiation monitoring system
reqiired 1n Specification 7.2 shall be verified prior to
every reactor startup for which safety system channel
tests are required as 1n 4,.2,(1), 14 the svstem has

o an R « - . g* it w» -
- " F - R - &l -1 Ll afie BSepeld i smES Wl

uill be perftormed prior Lo use.

(9) The radiation moritor system required 1n Specification
- -

cee Shall be calibrated rot less than once every i
months.

(&) Shim safety rod release~drop tine shall be nessured rot
less than once each calendar year.,

7Y 8him safety rod release~drop time sha'l be measured
whenever the shim safety rod's core location 18 changed
or wherever maintenance 15 peréormed which could eféect
the rod's drop time,

Frestartup tests of the safety system channels assure their
operability. Annual calibration detects any long term drist that
1% not detected by normal intercomparisor of channels., The
channel chechk of the neutron flu: level channels assures that the
detectors are properly adiusted to accurately monitor the
parameter they are neasuring.

Radiation manitors are checled 4or proper operation in
Specification 4.2,.(4), Calibration and setpoint verification
invol e use of & calibration source and signiticant personnel
radiation spasure, [t 1w falt that overall calibration of
radiation monitore, which have displaved e cellent stability over
MaNy yRars of operation, every sl MQnthe 18 Adequate to verify
the setpoint unless instrumen’ repalrs have beern made.

The measured relesse~drop times of the shim safety rods have
beer corsistent since the (nstallation of the boron stainless
stewl shim safety rodes in L1962, Annuel check of these parameters
I8 considered adegquate to detect any deteriaration which zould
Change the relesse-drop time., Binding or rubbing caused by rad
misalignment could result from maintenance) thersfore,
relesce drop times will be chrecled after such malntenarce,

4.7 FNR Confinement Building
Appliceabil ity

This specification applies Lo the survelllarce of the
facility cpenings and dampers,
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Abjectives

To assure that the condition of the closure devices for the
buxldtnq aponans are 1n satisfactory condition to assure their
LR e g nte crrnébimgmmed =& g SN il el 5

rndtooctxvx' eleased 1nto the Duillding.
Speciftications

(1) The operation of the dampers described in Specification
T.3001) shall he tested for cperability whenever
complete checkout of the reactor control system . s
required prior to startup. This operability test will
be a portion cf the startup chechkout list for the
tacility,

(2) The condition of tre following geaskets shall be
inapected et intervals not to erceed 80 monthe, and the
gasiets shall be replaced whenaver any s idence cf
deterioration i1s found:

e Bulidirg ventilation system intake and shaust
dampers}

e Fersornel access doore)
to Equipment accevs doarsg
d. Canling tower scomes door,

Basen:

The prestart cheagh ot the maun damper function proyvides
AMturance Lhat Lthe sutomatic furction pravided By these dampers
will Do sctuated when condinement 1salation s regquired, "he
semiannual insgection af gasket materiale, since these naterials
Are not un A damaging Atmoshphere, will provide assurarce that the
ghtb ety will perform their function af Limting leabage “hrough
these apenifige In the event af a relesse of asirborne sctivity Inte
the buillding.

4,4 Primary Coolant System

Applicabilit v

™ie specification apulies to the surve.llarnce of the
primery coolant syatem,

Objecty e
To ssoure High quality poal water and Lo detect the release

af Fiseion products from fuel mlements,
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1fication:

The pH af the primary coolant shall be neasured weekly.
) & TSasihe v S - s @ . Bl g Lwbd B e BB e el ed

“.." 1 Ve

The radicactivity of the primarv coolant shall be
éralyled bDiweel v,

A record of pocl makeup water shall be maintained to
gdiscover significant leal age of primary coolant from the
facr1lity.

Regular surveillance of pocl water gquality and radiosctivity
provides assurance that pH and conductivity changes that could
sccelerate the corrosion of the primery coolant system would be
detected before significant corrosive damage would occcur, and that
the presence of leaking fuel elements 1n the resctor 1s detected.

Routine inspection of makeup water reeds over a period of
Lime provides sarl, warning of smail pocl water leabs.

1% MHeavy Water Reflector Tank

Applicabilityvy

This specification applies L0 sur/eillance reguiremnents
rFegarding the Neavy water reflector tanl used 17 the reactor core.

Ob1ect i ve

To assure that the Limites of Specificatian 2.9 are not

@ ceeded,

Specification:

(1)

The shutdown margin reguired by Specification 2.%. (1
will be veri1fied whenever Meavy water trarnsfers as
described in Lthat specification are o be made.

The tritium cantent of the Meavy water reflector “ank
shall be messured not Less than orce every three manths
pravided the reactor has cperated during that period,

Panes

Actual verification of the shutdowr margin reguired 1n
e 01 will assure the reactor stave subcritical under »ll
Possible circumst ances dur ing Mea.y water transfers,
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Reactor e:perience during the last twenrty years with the
tritium production rate 1n thne tank supports the conclusion that
Quarterly tritium analyses are sufficient to prevent vialation of
Specification 2.9.(2).,

4,5 Alrborne Effluents

Applicability:

This specification applies to the zurveillance of the
monitoring equipment used to measure airborne radicactivity.

Objective:

Trhe cbiective 1% to assure that accurate assessment of
airborrne effluents can be made.

Specification:

(1) The building ethaust air radiation monitor shall be
calibrated not Leess than orce ever, €1 months,.

(2) The particulate air monitors shall be calibrated not
less than once every 81 months,

(Z) The gaseous activity momitors shall be calibrated for
A%t not less than once every si: months,

‘47 The operation of all airborre activity monitors shall be

cheched daitly e cept when the reactor stafé 13 not
present 1n the facility,

Bases:

E perience with the electronic reliability and calibration
stability 0fF the units used the FNR demonstrates that the
above periods are reasonable surveillance frequencies.
4.7 Ligquid Effluents

Applicabilitye

™ie specification applies to “he survelllance of the
MONLEOriIng Squipment used to measure the activity in liguid
.“‘U.ﬂt‘c

Objective:

The cbiecti /@ 18 L0 sssure that accurate assessnent of
iguid effluents can be made,
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Specificationt

(1) The monitoring equipment used to measure the radioactive
cancentrations 1n the waste retention tank contents

- 5 i » L
- - ol n e = & - - . T T o - - s e®r FEIN UL

The contents of every Ltank released shall be sampled and
evaluated prior to 1ts release.

)

Bases:

E perierce with the counting equigment used 1n neasuring the
radigactivity in the waste retention tarbs suggests that the above
FEriod 18 & suitable calibration frequency.

4.8 Fission Density Limits
Fpplicabiiityvse

This specification applies to the surveillance requirements
for fission density limits.

Objective:

To assure that the f18s810n density limits of Specification
T are nct e ceeded.

Specification:s

(1) The fission density of all fuel elements which have
uranium 279 burnup shall be calculated at least
quarterl v,

Bases:

Catermirnation of fi1esi0n densities on & Quarterly Dasis will
ensure tnat the flession density limits of Specification 2.9 are
ot eiceesded., Fuel element swelling will be bept well below
levels which could result 1n clad rupture and release of
radicsctive fission products.
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- DESIGN FEATURES
91 Site Description

-y Bams qa Al "5" 9% - - 5 pe Lt Rld ' " 5 i a . . "
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Campus of the University of Michigan at Ann Artor, Michigan. The
North Campus area is under the administrative control of the
Regents of %“he University of Michigan.

The North Campus 1% & tract of nearl, %00 acres. about 1'%
miles northeast of the center of Ann Arber. [% 18 bounded on the
narth Ly Plymouth Road and on the south by CGlacier Way. Open 1and
and the Arborcrest Cemetery lie to %he sast. To the west are
University athletic fields, municipal parks and a wooded ridge.
The Huron River flows through land bordering the area on the west
#nd south and some marshland lies ad)acent to the river on the
south,

The resctor buillding 18 loceted near the center of the North
Campus area., Development of the North Campus area by the
University has been done using the following guidel inest

(1) Only leboratory and research buildings will be
congtructed within €0 feet 0 the reactor.

(27 No housing or cther buildings containing Rousing
facilitieos will bw erected within 1900 feet of the
reactor,

The University af Michigan controls all the land within 1900
feat of the reactor site, with the e ception of & small portion of
the Nighway right of wav alar j Glacier Way on the southesst and
the Arborcrest Cemetery located B00 feet Lo the sast 0F the site.

The reactor site consists of all the land 200 daet to the
sast, 1000 feet to Lthe west and north and L1200 feet to the south,
The boundery of this ares consistas of roadwass around the s1%e
whose traffic flow can be controlled should such contraol be
Jenirable,

The reactcer restricted area consists of the reactor bullding
and the contiguous Phoeni« Memorial Laboratory (FML), The reactor
Building 1s the operations boundery and the emergency planning
rone,

“.. Reactor Fuel
The ¢fuel sssentilies shall be of the MTE t.pe, conuisting of
plates cantaining wranium aluminide ‘UALL) or uwranium o ide Usle)

fuel enriched to less tham 20% 1n the 1sctope USTE clad with
alumimum,
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The authorized fuel assembly designs are:

Ma L mum Max 1 mum

Number Plate Loading Assembl v Loading
18 9.2822% 16722%
R4 ?.3822% 8422%

9.7 Reactor Building

The reactor building 1s a windowless, four story, reinforced
concrete bulldi g with 12 inch walls structurally integral with
the footings and foundation mats. The buillding i1s approvimately
69 feet wide « 60 feet long » TO feet high with approvimately 44
faet miposed above grade., The building has the following general
features:

(1) The reactor i1s housed in a closed room designed to
restrict leshage.

(2) The reactor room is eQuIpped with & ventilation system
designed to erhaust air or other Gases prasent in thae
buillding atmosphere 11t0 af @ haust Stagh which e Mausts
& minimum of T4 feet abcve ground level.

(3 The ventilation system provides ventilatian ¢or certain
tLorage and mperinental facilities and ¢ Haustes these &
minimum of %4 feet above ground level.,

4y The cpenings 1nte the resctor Bullding are an equipment
sCcens duor, three persornel doores, an eguiphent Actess
Fateh, air intake and erhaust duets, reoom TLOT fume hood
Sheust duet, beamport ventilation duct, & sealed rarth
wall door, & door between the Mot cave cperating face
and the beamport floor, and & prneumatic tube s/stem for
sample transter between the FNR and several laboratories
i the Proeni Memorial Leborator ..

T d Fuel Storage

1) Trradiated fuel slements and ¢fueled devices shall be
stored in an array which will permit sufficrent ratural :
convection coaling By water or alr such that the fuel
slement or fueled device temperature will fet & ceed
190 €,
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All reactor fuel elements and fueled devices shall te
stored i1n a gecmetric array which assures
subcriticality, The array spacings will be based on the
evperime~tal results reported in CANL-CF-%98-9-40 for

. . Pag— T » - b P - - w - o Land ol
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9.  ADMINISTRATIVE CONTROLS
6.1 Organization

4

Ty

(&3

- . N ' . + 5
- g7 A RNawiiwma el wie v @ Wt vl Wi, oW Bk ey ’

Michigan relating to the Ford Nuclear Resctor (FNR)
shall be as shown 1n Figure o.1,

The FNR Reactor Marnager shall be ~esponsible for the
safe operation of the FNR, Me shall be responsible for
assuring that all cperations are conducted in & safe
manner and within the limits prescribed by the facility
license, including the technical specifications and
operating procedures. During periods of his absence,
his responsibilities are delegated to the Assiatant
Resctor Manager,

In all matters pertaining Lo the cperation of the plant
and these technical specifications, the FNR Regactor
Mariager ashall report to ard be directly responsible to
the Dirsctor, Michigen Memorial ~Fhoeni Frgiect.

Qualiftications, FNR Reactor Manageri Minimum
qualifications for the FUR Repactor Manager shall be »
bachelor s degree and at lesst four yeers of resctor
Cperating siperience 1n Lncreasingl s responsible
POsitione, Yaars spent 1A graduate study ma, be
SUbstituted for Opersting SpEriIencE ONn A& one for ane
BASIS UR O & Maimum oF two yeAre.  WITRLIA 81 manthe
After DLl RBIgned thie pasition, the Resctor Manager
shall apply for an NRC senior cperator icenss / he
does net alresdy hola one,

A health physicint who 18 arganizatianslly irdepesnaent
af the FNR ogperatiaons group shall be resgonsible for
radiciogical satety &t *he dacil by,

A lLicensed aperator or licensed senior operator pursuant
to 1OLTREY ahall be precent 1A the contral ream whenever
Lhe “eactor 1e in SperaLian 8 defined In these
specificationg, The minimum cperating crew will Le
Compoaed of twe Individuale, 2% least one of which will
B¢ s& | icensed,

A licensed serior cperateor shall be pressnrt or resdiily
avaiiable on call 2t ary Lime Lhe resctor 18 N
Gperat jon,

The (dent ity of and methad for rapialy tontact . fg the
Lidensed seniar operator on duty shell Be rrown o “he
FeaEter Gperatar At sny Lime that the reactor 18 A
wperation,
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Licensed senior cperators or operators are not reguired
to be present 1n the facility when the reactor 1s
secured,

= TiSunsnd LT aiere A% Yve Cfecilifts mhall
participate 1n an approved cperator requalification
Program as & condition of thelr continued assignment of
aperator duties.

6.2 Review and Audit

(1

(&)

(7

Page 74

A Satety Feview Committes (SRC) shall review reactor
eperations and advise the Director, Michigan
Memorial ~Fhoenix Project, 1n matters relating to the
health and safety of the pubtlic and the safety of
facility operations.

The Safety Feview Committee shall have ot least eight
meanbera of whom no more Lthan the minority shell be from
the line organitzation shown 1n Figure &.1 or
adminiatratively report to anyone in that line
arganization below the Vice Freeident ¢for Fesearch.

The Comnmittes shall De made up of University stafé and
faculty whe shall collectively provide e perience in
resctor engineering, 1nstrunertation and central
dootame, radiclogical saftety, and mechamical and
wlectricel syntems,

The Committee shall neet at lesst semiarrunll v,

The quarum shall coneist of not Lewe thear & majarity of
the dull committe and shall include the chalrman ar FMie
designeted alternate,

Filve votes are reagquired to approve thase changes,

Speriments, and tests which regquire speciftic SKRC

sppravel. Votes may be cast at SRC meetings or via
individual poalling of menbers,

Minutes of sach Committes mesting shall be distributed

to the Director, Michigan Memorial ~Fhoeni Froject, all
Satety Raviow Committees menbera, and such others a8 the
Chairman may designate,

The Satet, fgview Committee shall

4. Raview ard approve proposed e perinents and tests
vEiliaing the reactor facility whiah are
significant]ly didferent from tests and
Sperinents previcousl sy perforaed &t the FNR, In
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.6 Reporting Requirements

The following i1nformation shall be submitted to the USNRC 1in
addition to the reports required by Title 10, Code of Federal

=T . - Avy ey e mpe g A L = P et [ S 0 o 1 ~
. - S e -t

Nuclear Regulatory Commission, Attn: Document Contral Desk,

Washington, D. C. 20SSS with a copy to the Administrator, Region
L & &%

(1) Annual Operating Reports

A report coverirg the previcus yvear shall be submitted by
March J1 of =ach year. It shall 1nclude the follawing
information.

3. Operations Summary

A summary of operating esperience having safety
significance occurring during tr: reporting
pericd.

1) Changes in facility design.

2)

2) Performance characterisztics &£.3., equipment
arnd fuel performance).

o

) Changes 1n cperating procedures which relate
to the safetv of facility operaticns.

4) Results of survelllance tests ard
inspections required by these technical
specifications.

(L]
¥

~ briet summary of those changes, tests, and
g:periments which requirad authorization from
the commisszion pursuant to 1OCFRSE0.S9(a).

&) Changes 1n the plant operating stafé servaing
in the following positions:

ta) FNF Reactor Manager:
(b)) Health Fhysicist;
(c) Safety Review Committee members.

b. Fower Generation

A monthly tabulation of the thermal cutput of
the facility during the reporting seri1od.
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Shutdowns

A listing of unscheduled shutdowns which have
occurred during the reporting periocd. tabulated
ACLIrding Lo Caus®. and « Orisr QlsCusEsiun OF

the actions talen to prevent recurrencsa.
Maintenance

A discussion of carrective maintenance,
excluding preventive maintenance, performed
during the reporting period on safety related
zystems and comporents.

Changee, Tests, and Experiments

A brief descripticon and & summary of the safety
evaluation for those changes, tests, and
experiments which were carried ocut without prior
commission approval. purzuant to the
requirements of 10CFRSO.3%9(a).

Radicactive Effluent Relszases

ztatement of the guantities of radicactive
ffluents reieased from the plant.

-
=
1) Gasecus Effluents
&' Grose Radioactivity Releases
€1) Tctal gross radigactivity in curies,

primarily noble and activation
SJAases.

Average concentration of gasesous
effluents releacsea during normal
steady state operation averaged over
the period of resactor operation.

7)) Maximum instantanecus ceorncentration
of noble gas radiocruclides released
during special opersations., tasts, or
e periments.

{4) Percent of technical specification
Iimit.,
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lodine Releases

(Required i1f 10dine 12 1dentified 1n
primary coclant samples. or 1f fu=led

. - ] - , [ -
il s - == . R L Ae W=

facility.)

1) Total 1c0dine radicactivity 1n curies
by nuclide released. based on
representative 1sotopic analyses
performed.

(2) Fercent af MFC,
Farticulate Releases

(1) Total gross beta and gamma
radigactivity relesazed 1n curies
excluding background radicactiaty.

(2) Grose alpha radicactivity releassd
in curies excluding background
radicectivitv. (Required 1f the
cperational or experimental program
could result in the release of alpha
emitters.)

i
-

Total gross radicactivity in curies
of nuclides with half lives greater
than eight days.

{4) Percent of MFC for particulate
radicactivity with hal+ lives
greater *than esi1ght davs.

2) Liguid Effluents

(&)

(b))

Total gross beta and gamma radioactivity
released 1n curies excluding tratium and
average concentration released to the
unrestricted arsa or sanitary sewer
averaged over period of release.

The maximum concentration cf beta and

gamma radicactivity released to the
urirestricted area.
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{(c) Tetal alpha radiocactivity in zuries
released and average concentration
released to the unrestricted area
averaged over the pericd of rzlzase.
Fequirsg 1f the operational or
evperimental program could result 1 the
releasse of alpha emitters.)

td) Total volume in ml of ligquid waste
released.

‘e) Total volume 1n ml of water used to
dilute the liquid waste during the period
of release prior to release from the
building to the sanitary sewer systen.

(f) Total radicactivity in curies, and
concentration averaged over the pericd of
release by nuclide released., based on
representative 1sotopic anal vyses
performed ftor any release from a waste
storage tank whose contents have a
concentration 1n eicess of Fxin—+
microcuries’/cc.

{g) Percent of technical specification limit
for total radicactivity from the site.

Environmental Monitoring

For

)

4)

=ach medium sampled:

Number of sampling locations and =z
description of their location re=lative to the
reactor.

Total number of samples.

Number of locations at which levels ars
tound to be significantly higher tharm the
remaining locations.

Highes, lowest, and the annual average
concen ~ations or levels of radiaticon for
the sampling point with the highest average
and the location of that point with respect
to the site.
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S) The maximum cumulative radiation dose which
could have been received by an 1ndividual
continucusly present 1n an unrestricted area
during reactaor operation from:

(a) Direct radiation and gaseous eftfluent;
(b) Liguid effluent.

&) If levels of radicactive materi1als 1n
environmental media, &s determined by an
environmental monitoring program, indicate
the likelihoocd aof public intakes 1in excess
cf 1% of those that could result from
continuous e posure to the concentration
values listed in Appendix B, Table II,
10CFR20, estimates of the likely resultant
e posures to individuals and to population
groups and assumptions upon which estimates
are based.

7) I+ =ignificant variations of offsite
environmental concentrations with time are
cbserved, correlation of these results with
effluent release shall bhe provided.

Occupational Fersornnel FRadiation Exposure

& zummary of annual radiation e posures greater
than SU0 mrem (S0 mrem for persons under 13
vears of age) received during the rsporting
period by facility persconnel including faculty,
students, or sxperimenters.

(2) Nonmn-Routine Reports

a.

Reportable QOccurrence Reports

Notification shall be made within 24 hours by
telephcone and telegraph to the Director of the
appropriate Fegional Inspection and Enforcesment
Jffice followed by a written report within 14
davs to the U. S. Nuclear Regulatory Commission.
Aattn: Document Control Desk, Waskirngton, D. C.
20585, with a copy to the Director of the
Regional Inspection and Enforcement Cffice 1n
the event of a reportable cccurrence. as defined
in Section 1.0, Telegraph notification mav be
sent on the nexst working day i1n the 2vent of a
repartable occcurrernce during a weekend or
holiday period. The written report of a
reportable occurrence, and, to the extent
possible, the preliminary telephone and
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telegraph notification shall:

1) Describe. analyze, and evaluatz safety
implications:

2) COutline the measures taken to assure that the
cauvse of the condition 1 determined:

7)) Indicate the corrective acticn i1ncluding any
changes made to the procedures and %o the
gquality assurance program taken to prevent
repetition of the occurrence and of similar
occurrences i1nvolving similar components or
svetems:

4 Evaluate the safety implications of the
incident 1n light of the cumulative
eperi1ence cbtained from the record of
previcug failure and malfunctione of similar
systems and components.

Unusual Events

A written repaort shall be forwarded within 10
davs to the U. 3. Nuclear Regulatory Comnission,
Attn: Document Control Pesk, Washington D. C,
20985, with a copy to the Director of the
Fegional Inspection and Enforcement Offi1ce in
the evernt of:

1) Discovery aof any substanmntial srrors in the
transient or accident analyses or 1n the
methods wused for such analyses, &3 described
1in the safety analysis or 1n the bases
for the technical specifications:

Discovery of any substantial variance from
performance specifications contained 1n the
technical specifications and safzty
anaylysis.

Z) Discovery of any caondition involving a
possible single failure which, for a zvstem
designed against assumed failures, could
result in a loss of the capability of the
system toc perform 1ts safety function.



