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This' document constitutes the Technical Specifications for Facility License No. R-76 and
supersedes all prior Technical Specifications. Included in these Technical Specifications are the
“Bases” to support the selection and significance of the specification. These bases are included .
for informational purposes only and are not part of the Technical Specifications. The bases do |
not constitute limitations or requirements to which the licensee shall adhere.
1 DEFINITIONS | o o : ii
~The following frequently used terms are listed: to provide unlform 1nterpretatron of terms and ‘
phrases used in the Technical Specifications. - : : :

30/20 Fuel: 30/20 fuel is TRIGA fuel that contains a nominal 30 weight percent of uramum w1th
a2’U enrichment of less than 20% and erbrum a burnable poison.

IR

Annual Annual shall mean a trme 1nterval of 12 months not to exceed 15 months

‘Audit: . An‘audit i$ a;quantitative:examination of-records, procedures or. other documents after i
‘implementation from which appropiiate recommendations are made. .. . . . o \}

B1enn1al B1enn1a1 shall mean a t1me 1nterval of 24 months not to exceed 30 months v

BNC De51gn Modrﬁcatlon The term BNC De51gn Modlﬁcatlon as apphed to the BNC Fac111ty
beam refers

(1) to a change that is shown to alter the dose vs. depth profile of the fast neutron, thermal

neutron or gamma rays in the beam as sensed by the cahbratlon check and

(2) to a change that has. the potentral to increase: the amount of actlvatlon products in the
BNC Facility. oo -

.BNC Experiment: .BNC experiment shall. be deﬁned as a boron neutron -capture experiment |
~which utilizes the BNC facility, including neutron- 1rrad1at10n of b1010g1ca1 cells that have ‘been |
~enriched with boron:. . .. - R Lo T

BNC Facility: BNC facil_ity shall mean the boron neutron capture facility that includes the BNC
neutron beam, bridge moving system, beam monitoring equipment, beam shielding room, access °
door and experimental area viewing equipment. Experimental bench(s), experiment positioning
equipment and other equipment used for neutron beam targets shall not be considered part of the. .
BNC Facility for purposes of this definition except 1nsofar as radlatlon safety (i.e., activation -
and/or contamrnatlon) is concerned. - : 3N ‘ A -

1

vBNC Neutron Beam Calibration: The term BNC neutron heam calibration shall be defined as |
the process of measuring. the intensity and energy spectrum of a BNC neutron beam for the |

-purpose of conducting a BNC Experlment

BNC Radlatron Fluence: The term “radiation fluence” means the total fluence of neutrons and
gamma radiation that is emitted by. the BNC facility beam. The determination of the ratio of
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gamma, fast neutron and thermal neutron fluénces is part of the beam characterization, allowing
the total radiation fluence to be monitored by the.online detectors, which are neutron sensitive.
Compliance with the limits specified for the radiation ﬂuence is determlned by reference to the
ﬂuence monitored by these detectors.

BNC Retracted Position: The retracted position is any position of the research reactor greater
than 4 feet from the BNC beam port.

Channel: - A.channel is a combination of sensor;:line, amplifier and ~output deV1ces that are
connected for the purpose of measuring the value of a parameter. -

.Channel :Calibration: . A channel calibration is an adjustrment :‘of'a channel such that its output
corresponds with acceptable accuracy -to -known :values-of the parameter  that the channel
measures. Calibration shall encompass the entire channel, mcludlng equlpment actuation, alarm,
or trip setpoints, and shall mcludeachannel test. : i s o L B

Channel Check:: ~A- channel check is a qualitative verification: .of' ‘ac‘ceptable performance: by
observation of channel behavior, -or. by :comparison : of. the : channel:-with other mdependent
* channels or systems measurmg the same parameter :

Channel Test A channel test is the mtroduotron of a s1gnal 1nto the channel to Verlfy that 1t is
Operable . - . L LY e e _ ) .

Cold Critical: The reactor is in the cold critical condrtlon when it is crrtrcal (keff = 1) w1th the

“fuel and pool water temperature both at ambrent temperature SR 2
Conﬁnement Conﬁnement is an enclosure of the facrhty that is desrgned to 11m1t the release of
effluents between the enclosed area and its. external énvironment through controlled or defined
pathways Y

Control Rod::- A control rod is a device fabricated from neutron-absorbing material that is-used'to
initiate neutron flux- changes-and to compensate for reactivity. changes. “A control:rod can be
-coupled to its drive unit allowing it to perform a safety function when' the .coupling is
disengaged. All such reactor control devices for the WSU reactor are referred to as control rods,
irrespective of the specific geometry. of the devices. - The following:types of control:rods are in
use: T T TR _ L

(1) Regulating Rod:  The regulating rod is-a low-worth (low reactivity) control rod: fabricated
: from stainless steel;-and is used primarily to maintain an intended power level and does
not have scram capability. Its position is varied by means of an electric motor-operated
positioning system. The electric motor-operated positioning system moves the. control

- rod into .or out of the reactor core in response to a signal initiated by the reactor operator
when the console mode selector switch is set in the manual.or auto position or in response

to a signal generated within the control console when thé console mode swrtch is set-to

the auto pOSlthIl -
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(2). - Transient Rod: The transient rod is a control rod that has a scram capability and is
capable of providing rapid reactivity insertion to produce a pulse. The transient rod is

|

positioned by controlled movement of a pneumatic cylinder that moves the cylinder and -

control rod. together when the console mode selector switch is in the manual or auto
‘position and air pressure is applied, or the control rod can be rapidly: moved by

application of air pressure to move the control rod drive within the pneumatic cyllnder ’

when the console mode selector switch is in the pulse mode

(3)‘ ‘Standard Control Rod: Standard control rod shall mean any control rod which has a

scram capability, which is utilized to vary the reactivity of the core, and which is

- positioned by -means of- an electric motor-operated positioning system. The electric
motor-operated positioning system moves the control rod into or out of the reactor core in

response to a signal initiated by the reactor operator when the console mode selector .

SW1tch is set to'the manual or auto posmon
! e 2

Core Conﬁgurationt T.he,core conﬁguration includes the number, type, or arrangement of fuel -

rods, reflector elements and regulating, transient, or standard control rods occupying the core
grld :

‘Core Latt1ce Posmon Core lattlce posmon refers to spec1ﬁc locatrons in the WSU reactor core. ?‘ :

The core lattice positions are denoted by a letter-number sequence with the letters ‘A through G

i
i
&

|

l

and the numbers one through nine, where the letters denote rows and the numbers denote | ‘l
.columns. . Each letter-nuimber sequence may be followed:by. a directional indicator, NE, SE, SW

or NW, which are compass directional: indicators denotmg a partlcular quadrant in a core lattice
pos1tron

e

Excess Reactivitv_: Excess reactivity is.the amount of reactivity which would be added if all |
reactivity control devices were moved to the maximum reactive condition from the point at !

which the reactor.is exactly critical (Keg = 1) at reference core cond1t10ns or at a specrﬁed set of |
conditions. : : : :

Experiment; Any operation, hardware, or target (excluding devices such as detectors, foils, etc.)
which is designed to investigate non-routine reactor characteristics or is intended for irradiation
-within the pool,.on or in a beam port or irradiation facility: Hardware rigidly secured to a core or

shield structure which is part of the design to carry out experiments is not normally considered to |

be an experiment. Expenments are’ class1ﬁed as movable or secured as follows

(1) Movable experlment A movable experiment is one in Wthh 1t is intended that all or part

of the expenment can be moved in or near the core or into-and out of the reactor while

the reactor is operatlng

(2) Secured Experiment: A secnred experiment is any experiment, experimental apparatus,

|
i
I
|

l

or component of an experiment that is held in a stationary position relative to the reactor

by mechanical means.or by gravity.and is not readily removable from the reactor. . The

restraining forces shall be substantially greater than those to which the experiment might -

be subjected by hydraulic, pneumatic, buoyant,. or other. forces which are normal to the
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operating environment of the experlment or by forces that can arise as a result of credible
malfunctions. ,

Fuel Assembly: A fuel assembly is a cluster of three or four fuel rods fastened together in a
square array by a top handle and bottom grid plate adapter. A fuel assembly is also sometimes
referred to as a fuel bundle

Fuel Rod: A fuel rod is a s1ngle TRIGA- type fuel rod of either Standard TRIGA or 30/20
TRIGA fuel. - : N . S . :

Irrad1at1on Facﬂltres Any in- pool experlmental facﬂlty whrch is not a normal part of the core
and which is used to irradiate devices and materlals :

Instrumented Fuel Rod: An instrumented fuela tod .is;a:fuel» rod in which' thermocouples have
- been embedded for the purpose of measuring the fuel temperature during reactor operation. The
Instrumented Fuel Rod or Instrumented Fuel Element.is isometimes: referred to by the acronyms
CCIFR9’ Or CGIFE 97 . _.‘- . . ) R Pl _:.»..“._ e ‘_‘5‘\: . .:'15_ . s .

License: The written authorization, by the responsible authority, for an individual or
organization to. carry out-the duties and responsrbllltles assocrated wrth a personnel pos1t1on
mater1al or fac111ty requ1r1ng hcensmg RELLE RSO LTRSS ATLER R .
chensed Area The l1censed area is the part of the Dodgen Research Facﬂlty bulldmg Wl’llCh 18
subject to the requirements of the- WSU license R-76. Thrs area includes:. S -

(1) the reactor pool room (also known as Room 201) and adjacent rooms that allow
o - direct unrestncted access to the pool room’ Lo - '

(2) the beam room (also known as: Room 2) and adjacent rooms that allow dlrect
unrestricted access to the beam room. - o :

~Licensee' An individual or organiZation holding ‘a.lic’ense T

L1m1t1ng Safetv Svstems Settlng L1m1t1ng safety systems sett1ngs are- the settmgs for automatlc
protective devices related to.those varlables hav1ng s1gn1ﬁcant safety functions:. SR

Measured Value: The measured Value is the value of a parameter as it appears on the output of a
measuring channel. : Co e N i

Measuring Channel A measuring channel is the combination of sensor, interconnecting cables’
or lines, amplifiers, and output deV1ces that are connected for the purpose of measurmg the value
ofaparameter S D

M1xed Core A leCd core is a core arrangement contammg Standard and 30/20 TRIGA fuels.

i

Monthly Monthly shall mean a t1me 1nterval of 30 days not to exceed 45 days
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Off-site: Off-site shall mean any location which is outside the site boundary. ‘
Onssite: On-site shall mean any loc_ation yvhich is within the site boundary.

Operable: Operable means a component or system is capable of performing its intended
function. ‘

‘Operability Test: An operability test is a test to determine whether a component or system is |
_capable of performing its intended function. . :

Operating: Operating means a component:or system is performing its intended function. -

Operational Core: *An operational .core is any arrangement of TRIGA fuel that is capable of
operating within the maximum licensed power level and that satisfies all the requlrements of the
Technical Specrﬁcatrons :

Pool Room Ventilat1on System The pool room ventrlatron system is the combmation of fans,
dampers, filters, ductwork and controls that provides controlled movement of air into and out of s
the reactor pool room.. - | .« v e e l ‘

Protective Action: Protective action is the initiation of a signal or the operation of equipment '
‘within the reactor. safety system in response to a parameter or condition ofthe reactor fac111ty
“having reached a specified limit. ... . 0. o Ln L e e

Pulse Mode: Pulse mode. operation shall mean operat1on of the reactor with the mode selector “
switch in the pulse position. : fo : S ‘

Quarterly: Quarterly shall mean a time interval of three months, not to exceed four months.

Reactor Bridge: The bridge is the structure that spans the research reactor pool to provide: af
support structure from which the research reactor is suspended

Reactivity Worth of an Experiment: The reactivity WOI'th. of an experiment is the value of the
- reactivity change which results from the experiment being mserted .into..or removed from its
position. S

Reactor Operating: The reactor is operating whenever it is not secured.or shut down.

Reactor Operator: An individual who is licensed to manipulate the controls of the reactor.

Reactor Safety Systems: Reactor safety systems are those systems, including their associated ‘
input channels, which are designed to initiate automatic reactor protection. or to prov1de H
information for initiation of manual protective action. :

Reactor Secured: The reactor is secured When:

Either

Page 8:0f 70



&)

2

There is insufficient moderator available in the reactor to attain criticality or there is
insufficient fissile material present in the reactor to attain cr1t1callty under optimum
available conditions of moderation and reflection; :

The following conditions exist:

(a) The reactor is shut down;

(b) - = All of the control rods are fully inserted; "+ °

() The console key sw1tch is i’ the “off” posrtlon and the key is removed from the

* console lock;

(d  No work is in progress involving core fuel core structure, installed control rods

il or control rod dr1ves unless they are phys1¢ally decoupled from the control rods

(e) No experlments are be1ng moved or servrced that have a reactivity worth equal to
‘ or greater than $l OO :

R ,T%Ul- N

Reactor Shutdown The reactor is shut- down 1f it'is subcrrtrcal by at least $1. 00 in the reference
core condition with the reactivity worth of all installed experrments 1ncluded AR

Reference Core Condltron - The condition of: theé:cote when it is at’ amblent temperature (cold)

and the reactivity worth of xenon is less than $0.30.

Reportable Occurrence: Any- of the following events is'a reportable occurrence: = =~ it

OR

@

@)

)

©)
©

(o)

violation of a saféty limit;

release of ﬁss1on products 1nto the envrronment

E release radioactivity: from the site- above lrmlts established by 10 CFR 20 or specrﬁed

within these Technical Specifications;

operation with actual safety system settirigs for required systems less conservatrve than
specrﬁed in the Technrcal Spe01ﬁcat10ns

operatlon in Vlolatron of a L1m1t1ng Condrtron of Operat1on l1sted in Sect1on 3

operatron with-.a requ1red reactor ' or experlment safety 'system component in ‘an
inoperative or failed condition which renders or -could render the system incapable of

- performing its intended safety function;

an unanticipated or uncontrolled change in reactivity greater than $1.00;
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(8) abnormal and significant degradation in reactor fuel or cladding, or both, coolant ‘

boundary, or confinement boundary where appropriate; :

€)) an observed inadequacy in the implementation of either administrative or procedural
controls, such that the inadequacy causes or could have caused the existence or
development of an unsafe condition with regard to reactor operations.

Research Reactor: A research reactor is deﬁned as a dev1ce des1gned to support a self-sustalmng |
neutron. chain react1on for research, development, education; training, or experimental purposes ”
and that may have provisions for the production of radioisotopes. : N

Research Reactor. Facility: - The research reactor facility includes all areas:within which the
owner or operator directs ,authoriZed activities associated with the reactor.-

Review: A review is a qualrtatrve examination and -evaluation of records, procedures or other ! |
documents prior to 1mplementat1on from whrch approprlate recommendat1ons are made 11
e i . . : : : ll

l

e Py

.Safety Channel: A safety channel isa measurmg channel in the reactor safety system

i
|

Safety Limits: Safety limits are limits upon 1mportant process varlables that are found to be
necessary to reasonably. protect the integrity.of certain ofthe. physical barriers that guard agamst
the uncontrolled release of radroactrvrty
. . . ' f ' . 'A . L l
_Scram tlme' Scram tlme is the elapsed t1me between the 1n1t1at10n of a scram 51gnal and |
complete 1nsert10n of the slowest control rod.

Semi-Annual: Semi-annual shall mean a time interval of six months, not to exceed 7.5 months. ,

Senior Reactor Operator: A senior reactor operator is an individual who is licensed to direct the |
“activities of reactor operators. Such an individual is also a reactor operator.

Shall, Should, and May: The word “shall” is used to denote a requirement; the word “should” is
used to denote a recommendation; and the word “may” is used to denote permission, neither a -
requirement nor a recommendation., f - ‘

Shutdown Margm Shutdown margln shall mean the rmmmum shutdown reactivity necessary to
provrde confidence that the reactor can be made subcritical by means. of the control and safety | l
systems, starting from any, perm1ss1ble operating conditions with the most reactive control rod | l
and the non-scrammable rod in the most reactive position and that the reactor will remain l
subcritical without further reactor operator action.”.

SRO: The term “SRO” is an acronym for Senior Reactor Operator .

.Standard Fuel: Standard fuel is TRIGA fuel that contains a nommal 8. 5 welght percent of
uranium with a *»U enrichment of less than 20%... © . o _ , o

Steady-State Mode: Steady-state mode shall mean any' operation of the reactor with the mode
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selector switch in the manual or auto position. -

True Value: The true value is the actual value of a.parameter.

Unrestricted Area:  Unrestricted area shall mean any location that is off-site.

Unscheduled Shutdown: An unscheduled shutdown is defined as any unplanned shutdown of the
reactor caused by actuation of the reactor safety system, operator érror, equipment malfunction,
or a manual shutdown in response to conditions that could adversely affect safe operations not
including shutdowns that occur during testing or checkout operatlons :

)

Vacant Core Position: "A vacant core position‘is a core grld posmon which does not have a fuel
assembly, reflector, or experimental apparatus 1nsta11ed in-the gr1d position. ' :

.Weekly Weekly shall mean a t1me 1nterval of 7 days not to exceed 10 days ‘

1.

2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS ‘

-!r.'

2.1 Safety lelt Fuel Rod Temperature o , |

L . RN

Apphcablhty ThlS spe01ﬁcat10n applles to the temperature of the reactor fuel

Objective: The objective is to define the maximum fuel temperature that can be perm1tted w1th
confidence that a fiiel cladding failure will not occur. o S

Speciﬁcation :

(1) The maximum temperature in 12 Standard TRIGA fuel rod shall not exceed 1000 °C under
" any condition of operation o S PRI SRR e

(2)  The maximum temperature in a 30/20 TRIGA fuel rod shall not exceed 1150 °C under
~* any condition of operation ‘ , ’ _ :

Basis: The important parameter for a TRIGA reactor is the fuel rod temperature. - This parameter
is well-suited as a single spec1ﬁcation especially since it can be measured. A loss in the
integrity of the fuel rod cladding could: arise from a buildup of éxcessive pressure between: fhie
fuel moderator and the 'cladding if the fuel temperature -exceeds the safety limit. The pressure is
caused by the presence of air, fission product gases and hydrogen from the dissociation of the
hydrogen and zirconium in the fuel moderator. “The magnitude of this pressure is determined by
the fuel-moderator temperature and the ratio of hydrogen to zirconium in the alloy.

Specification (1) provides a safety limit for the Standard TRIGA fuel based on data, including
the large mass of experimental evidence obtained during high performance reactor tests on this
fuel. These data indicate that the stress in the claddlng because of hydrogen pressure from- the
disassociation of zirconium hydride will remain’ below the ultimate stress, provided that-thé
temperature of the fuel does not exceed 1000 °C and the fuel cladding is water cooled. = |
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Specification (2) provides a safety limit for the 30/20 LEU fuel based on data that indicate the
stress in the cladding due to the hydrogen pressure from the disassociation of zirconium hydride

-will remain below the ultimate stress, provided the temperature of the fuel does not exceed °

1150 °C and the fuel cladding is water cooled.

2.2 | leltlng Safety System Settings

Apphcablhty This spe01ﬁcat10n applres to the settmgs which prevent the safety 11m1t from bemg ‘

reached or.exceeded..

Ob]ectlv The ob] ectrve is to prevent the safety 11m1ts from be1ng reached or exceeded

Spemﬁcatrons The 11m1t1ng safety vsystem settmgs shall be 500 °C or less, as measured inan

instrumented fuel rod located in‘the, central region of the core: The instrumented fuel rod shall |

be located in one of the following core‘lattice positions in the region of the core containing the
30/20 fuel rods: D2NE, D2SE, C3 (except for C3NE), D3, E3 (except for E3SE) C4 E4NE,
E4NW, C5 (except for C5SW), DSSE, ESNE, ESNW, CONW, or D6.-. .- % i

Basis: The limiting safety system setting is the measured instrumented fue] -rod temperature that, -

if exceeded, shall initiate a scram to prevent the fuel temperature -safety limits from being

exceeded. For both the hottest and coldest thermocouples, an IFE located in core positions |
D2NE, D2SE, C3 (except for C3NE),:D3, E3 (except for E3SE),; C4; EANE, E4NW, C5 (except

for C5SW), D5SE, ESNE, ESNW, C6NW, or D6 would protect the fuel temperature safety limit |
of 1150 °C for 30/20 LEU fuel at reactor power levels that are less than 1.7 MW and limit the ' .

maximum steady-state temperature- in the :30/20 fuel region to-less than 800 °C. . This setting ‘i
provides at least a 350 °C margin for 30/20 fuel-and at least a 200 °C margin for Standard fuel. -

The analysis of acceptable locations for the Instrumented Fuel Rod can be found in the WSU

Response to Request for Additional Information submitted to the U.S. NRC-on August 22, 2008 :

under RAI 40 pages. 3 9 U.S.NRC ADAMS Accessmn number ML082400522

The same. hmltmg safety system settmg w1ll apply in the pulse mode of operat1on However the
temperature channel will' not limit the peak power generated during.the pulse because of the

relatively. long response time of the temperature channel as compared with the duration of a

pulse. . The temperature scram would limit-the.total -amount of energy generated in a'pulse by

cutting off the "tail" of ‘the energy transient.in the event that the fuel temperature limit is |

exceeded.. Thus, the fuel temperature scram provides an additional degree of safety in the pulse |

mode of operation.to protect the fuel in the event of such condltlons as stlcklng of the transrent
control rod in the withdrawn position after a pulse. - ' oo

3 LIMITING CONDITIONS OF OPERATION et

3.1 Reacto’r Core Paramete’rs

3. 1 1 Steady-State Operatlon

Apphcablhty This spe01ﬁcat1on apphes to the power generated inthe reactor durmg steady- :

state operation.
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Objective: The objectlve is to ensure that -the fuel rod temperature safety limit will not be
exceeded durlng steady-state operation. ’ :

Specrﬁcatlon The reactor power level shall not exceed 1.0 MW durmg steady-state operatlon

Basis: Thermal hydraulic calculatlons were carried out durmg the course of preparation for
conversion- of the-WSU reactor from high enriched uranium to low enriched uranium fuel.
Calculations demonstrate that the reactor will be adequately cooled  with -coolant: inlet
temperatures as high as 50 °C with reactor power as high as 1.3 MW. The minimum departure
from nucleate boiling ratio is 1.69, the peak fuel temperature is 540 °C, and the maximum fuel
rod wall temperature is 165 °C at 1.3 MW reactor power with a coolant inlet temperature of
50.°C. Documentation of the calculations can be found-in ‘the WSU Response to Request for
‘Additional Information submitted to the U:S. NRC on’ August 22 2008 under RAI 40, pages 1-
2, US. NRC ADAMS Access1on number ML082400522

FRE

3.1.2 Pulse Mode Operatlon L ‘.‘_”-' o :"f‘f R I AR S

Applicability: This specrﬁcanon apphes to the peak fuel temperature in the reactor as a result of
a pulse insertion of react1v1ty S SR N O o W
Ob]ectw The obJectrve 1s to ensure that fuel rod damage does not occur in any fuel rod durmg
_pulsmg ST, R AT D o
Spemﬁcatlon The maximum. react1v1ty mserted durmg pulse mode operatlon shall be such that
the peak fuel temperature in any fuel rod in the coré does not exceed 830 °C. : -

Ba51s TRIGA fuel is fabr1cated w1th a nommal hydrogen to zirconium ratlo of L. 6 for 30/20 ﬁ,lel
and 1.65 for standard fuel. This yields-delta phase zirconium: hydride which has‘a high creep
strength and undergoes no phase changes at temperatures over 1000 °C. However, after
extensive steady-state operation at 1. MW, the hydrogen will redistribute due to migration frotn
the central high temperature regions of the fuel to 'the cooler outer regions. . When the fuel is
pulsed, the instantaneous. temperature distribution-is:such that-the highest values occur at the
surface of the fuel rod and the lowest values occur at the center. The higher temperatures in ‘the
outer regions occur-in fuel with a hydrogen to.zirconium ratio .that has substantially increased
above the nominal value.- This produces hydrogen :gas pressures considerably in excess of that
expected for ZrH6. If the pulse insertion is such.that the temperature of the:fuel exceeds
874 °C, then the pressure will be sufficient to ‘cause expansion of microscopic holes in the fuel
that grow larger with each pulse. This expansion of the fuel stresses and distorts the fuel rod
material which, in turn, can cause overall swelling'and distortion: of the cladding and entire fuel
rod. The pulsing limit of 830 °C is obtained by examining the equilibrium hydrogen pressure of
zirconium hydride as a function of temperature. The decrease in temperature from 874 °C to
830 °C reduces hydrogen pressure by a factor of two, which provides an acceptable margin.
This phenomenon does not alter the steady-state safety limit since the total hydrogen in a fuel rod
does not change. Thus, the pressure exerted on the clad will not be significantly affected by the
distribution of hydrogen within the fuel rod during steady state operation. AR
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3.1.3 Shutdown Margin

Applicability: These specrﬁcat1ons apply to the reactivity condition of the reactor and the -

reactivity worth of control rods and experiments for all modes of operation.

Objective: The objectrve is to ensure that the reactor can be shut down from any condition- of
operatlon and to ensure that the fuel temperature safety hm1t will not be exceeded.,

Spemﬁcauon The reactor shall not be operated unless the shutdown margm prov1ded by

" control rods is $0.25 or greater with:
(1) all experi.ments with positive reaetivity in the most reactive state;

2) the value of all experrments w1th negat1ve react1v1ty not used in the shutdown margin |
determination; . .oy nne v ‘ i

(3)- - - the highest: worth- scrammable control rod and' the non-scrammable control rod ﬁllly
withdrawn; : . R -

@ - ,the,reactor;m the referencecore condition..~: - .-

Basis: The value of the shutdown margin ensures that the reactor can.be shut down: from -any ‘

permissible operating condition with the highest worth scrammable control rod in the fully .

withdrawn posmon Control rods: that .are; not- scrammable are not used to determine the |

shutdown margin. The WSU HEU to LEU startup report documents a total rod worth of $12.48
with a shutdown margin of $0.91 with the highest reactivity. control rod, Number 4, and the
regulating rod fully withdrawn. The startup report was submitted to the U.S. NRC on April 17,
2009, and may be found at the U.S. NRC ADAMS Access1on number MLO92290631

3.1. 4 Maximum Excess Reactwnty

Applicability: Th1s spec1ﬁcat1on appl1es to the maximum excess react1v1ty wh1ch may be loaded
into.the reactor core.. S . ; .

Ob]ectlve The objectlve is to ensure that the core analyzed in the safety analys1s report closely
. approximates the operat1onal core. :

Spec1ﬁcat10ns The maximum excess reactlvrty based on the reference core condrtlon shall not

exceed 5.6% Ak/k.

l'
|
|

l
ll
ll

Basis: Although maintaining a minimum shutdown margin at all times ensures that the reactor |
can be shut down, specification 3.1.3 does not address the total react1v1ty available within the
core. Specification 3.1.4 ensures that fuel temperatures are maintained within the safety limits. |

The specified excess reactivity allows for power coefficients of reactivity, xenon poisoning, most |

experiments, and operatlonal flexibility. The core excess reactivity was reported.in the WSU
HEU to LEU conversion startup report as $7 44 usmg the dollar convention. The startup report.

Loy i -
vl

|
H

'



was submltted to the U.S. NRC on Aprll 17, 2009 and may be found at the U.S. NRC ADAMS
Accessmn number ML092290631

3.1.5 Core Configuration Limitation
Applicability: This specrﬁcatlon apphes to a core of standard fuel and 30/20 fuel.

Ob]ectrv The objectrve is to ensure that the fuel temperature safety limit wrll not be exceeded
as a result of power peaking effects. = v : . Cas

Specifications:

(D The 30/20 fueled region in a mixed core shall contain at least 51 30/20 fuel rods in a
- contrguous block ‘of fuel in the central ‘region:0f thé reactor core. Water: holes in the
- 30/20 region shall be limited to nonadjacent single fuel rod holes. S

(2). Instrumented’fuel elements shall be placed iin‘the core grid: posrtlons specrﬁed in Sectron
2.2, Limiting Safety System Settmgs LR

Basis: The limitation on the allowable core configiiration of the 30720 fuel limits power peaking
effects. The limitation on power peaking effects ensures that the fuel temperature safety l1m1t
w1ll not be exceeded 1nam1xed core. L AL ST e '

DTN PEDEE S
v L TR

A 500 °C: lrmrtmg safety system settmg and thefallowed locatrons for the IFE hmrt the peak fuel
temperature to'less than 800 °C ' : - .

3.1.6 Fuel Parameters ' |
p_p_lrcab1llty Th1s spe01ﬁcat10n apphes to all fuel rods

Ob] ectrv The Ob_] ectrve is to mamtam the 1ntegr1ty of the fuel element claddmg

Spec1ﬁcat1on The reactor shall not be operated with damaged fuel rods except for the purpose

of 1dent1fylng damaged fuel rods. A fuel rod shall be consrdered damaged if any of the followmg -
occur:

(1) the sagrtta of transverse bend exceeds 0 125 in. over the length of the claddmg, B

| 2) | the length exceeds the or1g1nal length by O 125 in.; -

(3)  acladding defect exists vas indicated by release of fission products; e

(4) : Vrsual 1nspect10n reveals bulges, gross p1tt1ng, or corrosron |

Basrs Gross. fa1lure or obvrous visual "deterioration: of a fuel rod is .sufﬁcrent to warrant

declaration- of the fuel as damaged. ~The elongation and bend limits are the values’ found -
acceptable to the U.S. NRC in NUREG-1537 Part 1, Rev. 0, 2/96, Guidelines for Preparing and
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Reviewing Applications for the Licensing of Non-Power Reactors, Appendix 14.1, Format and

Content of Technical Specifications for Non-Power Reactors, Section 3.1(6).
3.2 Reactor Control and Safety System
3.‘2.1 . Control Rods

pplicability‘ This; specification applies to the function of the control rods and to the time
required- for the scrammable control rods to be fully 1nserted from the t1me that a scram s1gna1 is
1n1t1ated
Objective: The objective is to ensure that the control rods are operable and can perform rapid
shutdown of the reactor., : .

Speciﬁcations:

Py tew

1. - The reactor shall not be operated unless the control’ rods are operable Control rods shall

‘not be considered operable:if damage is apparent to the rod or- rod dr1ve assembhes or

the scram tlme exceeds 2 seconds i

2y The scram time from the time that & scram srgnal is initiated' to the time that the slowest
scrammable control rod reaches its fully inserted position shall not exceed 2 seconds.

.

Basis: This specification ensures that the reactor can be rapidly shut down when a scram signal

is initiated. Experience and analysis have indicated that the specified scram time is adequate to .

ensure the safety. of the reactor for the range of transients anticipated for a- TRIGA redctor.
3.2.2. 'Reactor Measurmg Channels : = '

, Apphcablhty This specification apphes to the 1nformat10n that shall be avallable to the reactor
‘operator durlng reactor operation. ~ : : : S

Objective: The objective is to require that sufﬁcrent information is avallable to the reactor

operator to ensure safe operation of the reactor.

Speciﬁcations: The reactor shall not be operated in the specified mode of operation unless the
channels listed in Table 3.1 are operable.
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‘Table 3.1 Required Operable Measuring Channels -

Minimum Number Operating Mode. - .
Channel ‘ ‘Operable -
- . , Steady State | - Pulse
Fuel rod temperature | 1 ' X | X .
: :'Linea,rpoyv‘erlevel C - 1 SI X N
Log power level : 1 X -
Nntegrated pulse power” | T 1 AR R 4’ X

Basis: Fuel temperature displayed at the control console gives continuous information on this
parameter,.which has a specified safety limit. ., The power level monitors-ensure that the reactor
power level is adequately. monitored for both : steady state and’ pulsing modes.of operation. The
specifications on reactor power level indication are included in this section since the power level
is related to the fuel temperature. The power level scram is initiated by either the log power or
linear power measuring channel; operation is only ; perrmtted if the log and any one. linear power
level channel is.operable, as.stipulated in Tables 3.1'and 3.2.- - SRR

3.2.3. Reactor Safety System - .

.....

p_phcablllty Th1s spe(:1ﬁcat10n apphes to the reactor safety system channels and 1nterlocks

Objective: The objective is to specify the minimum number of reactor safety system.channels
and'interlocks-that shall be operable for safe operation

Spemﬁcaﬂons The reactor shall not be operated unless the safety channels descr1bed in Table
3.2 and interlocks descr1bed in Table 3. 3 are operable
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“Table 3.2 Minimum Reactor Safety Channels |

Number operable
~ in specified mode

Safety Channel Function Steady State Pulse
Fuel temperature . | Scram if fuel temperature exceeds 500 °C - 1 1
PoWer level' Scram if power level exceeds 125% of |- 2 - -

' full licensed power . L :
Manual scram Manually initiated scram I 1
High-voltage monitor:| Scram on loss of hlgh voltage to power 1 : 1
SRR ' | channels:: et
| P_reset timer l‘_ 'Transrent rod scram 15 seconds or less - 1
after pulse Cniehe e g
”Pool“l"ei}'el alarm’ B "Alarm if ] pr1mary coolant level drops more: 1 1

o o than81nches below normal | ' '
Bulk primary coolant Manualf seram - if prlmary ~*coolant 1 1
temperature temperature reaches 50 °C

"Tablé 3.3 Minirhum Interlocks
" - . Number operable
in specified mode
Interlock - Function - - Steady State Pulse
1 kW pulse interlock ."Prfevent initiation\of a, pulseaboye 1 kW - 1 )
Startup count rate | Prevent control rod withdrawal when .
inhibit- on “the ‘log | neutron count rate is. less than 2 ‘counts 1 -
- power level channel | per second S 1
Pulse-mode switch Prevent withdrawal' of standard control ) 1
and regulation rods in pulse mode
Il Transient rod control" | Prevent application of air pressure unless 1 " i
' fully inserted o
Control element Prevent withdrawal of more than one 1 1
selector control rod at a time *
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Basis: The fuel temperature and power level scrams provide protection to ensure that the reactor
~ can be shut down before the safety limit on the fuel rod temperature will be reached. The
‘manual scram allows the operator to shut down the reactor if an unsafe or abnormal condition
occurs. In the event of failure of the high voltage power supply for the power measuring
channels, operation of the reactor without adequate instrumentation is prevented. The preset
timer ensures that the reactor power level will return to a low level after pulsing. ‘A primary
coolant drop of 8 inches, which triggers the pool level alarm at the control console, would leave
- more than 16 feet of water above the reactor. The alarm provides a notification to the reactor
" operator .to take appropriate action. Thermal hydraulic _analyses were carried out with a
‘maximum bulk primary coolant temperature of 50 °C, and demonstrated that the reactor can be
, safely operated with temperatures up to 50 °C. S
{The 1nterlock to prevent startup -of the reactor w1th heutron count rate of less than:2 counts per
'second on the log power level channel ensures that sufficient neutrons are available for
- monitored and controlled startup. The interlock to prevent the initiation‘of a pulse above 1 kW is
“to ensure that the magnitude of the pulse will not catisé the fuel rod’ ‘temperature safety limits to
. be exceeded. The 1nterlock to prevent withdrawal of the standard and regulatmg control rods in

- -the pulse mode is to prevent the reactor from bemg pulsed. wh1le on a posrtlve period. The

Jinterlock to’ prevent w1thdrawal of more, than one ; control. rod at a time is to prevent an
'1nadvertently large react1v1ty insertion. . The transient.rod control 1nterlock is- to. prevent rap1d
“insertion of react1v1ty when the reactor is .in the steady statemode..- . e - e

'3.2.4 Pool Level Alarm e s

Applicability: This specification appl1es to the pool water level at which the pool level alarm
activates. 00

_ Ob]ect1v The pool level alarm is 1ntended to alert the operator to a s1gn1ﬁcant decrease in the
pool water level

Spec1ﬁcat1on “The pool level sensor shall initiate an alarm signal if the reactor pool level falls 8
inches or more below the normal level. The pool alarm sensor shall 1n1t1ate a signal at the
reactor control console and at a monitored rémote locatron

Basis: The water in the reactor pool prov1des shleldmg from rad1at1on generated by the reactor
A coolant level drop of 8 inches below the normal level will not adversely 1mpact sh1e1d1ng, but
is indicative of a loss of pool water due to evaporatlon ora leak i B

33 Primary Coolant COnditions P

.Applicability’ This specification apphes to the quality and quantlty of the pr1mary coolant in
“contact with' the fuel cladding. . :

"Objectives: The objectives of this speciﬁcation are t0:. _' |
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(I)  minimize the possibility for corrosion of the cladding on the fuel rods and to minimize

neutron activation of dissolved materials; -
) limit the upper temperature of the primary coolant for operation of the reactor;
3) limit the radionuclide content of the prrmarp coolant; | |
() maintain the appropriate pressure of the reactor coolant.
Specrﬁcatron - | -
(1) : | Conduct1v1ty of the prrmary coolant shall be no. hlgher than 5 x 107 mhos/cm _
2) The pH of the primary coolant shall be between 5.0 and 7.5.
3) o The bulk primary; coolant temperature shall not exceed 50°C..
- (4) ‘The radlonuchde content of the pr1mary coolant shall not exceed 10 CFR 20 effluent |

Vo .release rlmltS O R St [e U T R AT

STy S e

(5) The reactor shall not be operated with less than 16 feet of water above the top of the core.

(R f"-‘ii'zr.if.'i:‘ '.n.~‘ B S T R

_Basis: B VLT P Iy I

Specification (1) limits the primary coolant conductivity to limit the rate of corrosion that occurs
in a water-metal system and to control the - neutron..activation of dissolved minerals in the
primary coolant. A water purification system is used to control primary coolant conductivity to
limit the corrosion rate and thereby extend the longevity and integrity of‘the fuel cladding and to
fmrmrmze the radloactrvrty of neutron: activation products, which is consistent with the ALARA
: prrnc1p1e and tends to decrease the inventory of radionuclides in the entire coolant system,

which will decrease personnel exposures during maintenance and operations. Experience with -
water quality control at many reactor facilities has shown that maintenance. of water conductivity

w1th1n the specrﬁed limits prov1des acceptable control.

~.Specification (2) limits the acceptable value for primary coolant pH to.minimize corrosion rates .

of metal components. The water purification system will maintain the primary coolant pHina "
near neutral range, although the coolant pH will tend to be slightly more acidic than neutral due

to dissolution of atmospheric carbon dioxide in the primary coolant water. Experience with

water quality control at many reactor fac111t1es has shown that maintenance of water pH within

the specified limits provides acceptable control

Spec1ﬁcat10n (3) 11m1ts the prlmary coolant temperature to 50 °C because safety analy51s for

conversion of the WSU reactor from HEU to LEU fuel was carried out for a maximum pool

water temperature of 50 °.C and found to prov1de, an acceptable level of cooling for the reactor..

Specrﬁcatlon (4) strpulates that the radroactrve content of the reactor pool Water shall remain -

below 10 CFR 20 release limits, whrch ensures that a pool water leak cannot under any condition
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exceed 10 CFR 20 effluent release limits. At this limit the entire pool could be emptied into the
WSU sewage system without taking advantage of the dilution- factor associated with the
discharge volume of the WSU sewage system. :

Specification (5) ensures that the appropriate pressure exi_sts for the reactor coolant.

3.4  Ventilation System

;o

Applicability: This specification applies to the operation of the facility'ventilation system.

Objectiy The objective is to ensure that the ventilation system is operable to mltlgate the
consequences of the possible release of radioactivé rhaterials resultrng from reactor operation.

Specifications: L R S N S TR N

(D The reactor shall not be operated -unless-the facility -ventilation system is operable and
operating, except for periods of time not to exceed 48 hours to permit repair or testing of
- the ventilation'system. - The ventilation systein is operable when' flow tates, dampers and
fans are functioning normally. The normal, dilute and isolation modes ‘shall be operable
for the Vent1lat10n system to be con51dered operable

(a - The exhaust ﬂow rate of the ventllatlon system in the normal mode, from the

reactor pool room, shall be not less than 4000 cfm. . -

(b) - The exhaust flow rate of thé" vent1lat10n system 1n the drlute mode from the

- 'reactor pool room, shall be 300 cfm SR e o

(2)  The reactor. p‘ool room atmospherrc pressure shall ‘bé maintained: n'é'gative’ W;ith"respect’ to

© ‘the-areas outside the pool room when the ventllatlon system is in- the normal or drlute
mode ' S S = Cov o S -

3) - The Ventrlatron system -shall automatlcally swrtch to drlute mode upon a high’ actrvrty
alarm from the Continuous Air Monltor :

(4) ~ The Vent1lat10n system shall be sw1tched to the 1solate mode upon 1n1t1at1on of a reactor
scram. o e - : ' -

(5)- The dilute mode air filter shall be changed whenever the pressure drop across the ﬁlter
' increases by 1 in. of water-above the initial level -

. Basis: The M Ar gaseous radioactive effluent release under normal operations of the reactor
facility is limited to 20 Ci of “'Ar per year:- The environmental monitoring program ‘as reported
in annual reports to the U.S. NRC shows that there are no measurable ‘exposures in the
environment. arrsmg from operation -of the reactor. Therefore, operatmg the reactor with the
ventilation system in the dilute or isolate mode presents no increased risk to the public or the
environment since, when in the dilite or isolate mode, the amount of effluent air released from
the reactor pool room is less than' when the ventilation system is operating normally Operatlon
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of the reactor with the ventilation system shut down or in isolate mode for short periods of time
to make system repairs or tests does not compromise the control over the release of airborne
radioactive materials. - Moreover, radiation monitors within the building, independent of the
ventilation system, can give warning of high levels of radiation when the ventilation system is '
shut down or in isolate mode. :

A high activity alarm from the Continuous Air Monitor would be the first indication of a loss of
cladding integrity of a fuel rod. The high activity alarm from the Continuous Air Monitor causes .
the ventilation system to automatically switch into the dilute mode. : A i

All reactor scrams trigger the ventilation system controls to shift the ventilation system 1nto the
isolate mode, 1rrespect1ve of’ the cause of the reactor scram. : s

35 Radlatlon Momtormg System and Efﬂuents ' | : o .' e
3.5.1 .Radiation Monitoring Systems

Apphcabrhty This specification apphes to the rad1at1on monrtorrng 1nformat10n Wthh shall be “
available to the reactor- operator durlng reactor operatlon B R \

Ob]ectw The Ob_] ectlve is to ensure that sufﬁcrent radlatlon momtorrng 1nformat10n is avallable
to the reactor operator to ensure safe operat1on of the reactor. :

i
i
X,

.
Sp_emﬁcatlon The reactor shall not be operated unless the radratron monltormg channels listed ‘
~ in Table 3.4 are operable. .Each channel shall-have a.readout in the reactor control room and be
capable of sounding an audible alarm that can be -heard in the reactor control room.

Basis ' The radiation monitors inform the' reactor operator about danger from radiation so that h
there will be sufficient time to evacuate the facility-and take the necessary steps to prevent the |
spread of radioactivity to.the surroundings. -

Tahle 3.4 Minimum Radijation Monitoring Channels - . w}

Channel* Number
Reactor bridge radiation monitor 1 : o , ‘\
Beam room radlatlon momtor 1 1 - |
Continuous air r}non_itor_ ‘ A 1
Exhaust gas monitor’ R S |

“*During maintenance to the radiation monitoring channels, the intent of this spéciﬁcation will be '

satisfied if they are replaced with portable gamma radiation sensitive instruments with alarms or
that shall be kept under visual observation. - -
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3 5.2 Effluents *

Applicability: - This spe01ﬁcat10n apphes to-the concentratron of 'Ar in air efﬂuent and to 11qu1d
effluents that may be d1scharged from the WSU TRIGA reactor facﬂlty

Objective: The obJectlve of this specification is to protect the health and safety of the pubhc by
limiting discharge of *'Ar from the WSU research reactor facility and to 11m1t the annual
population radiation exposure due to operatlon of the WSU reactor b :

Spemﬁcatlon 4
(H) The concentratlon of 1Ar in the efﬂuent gas d1scharged from the facility into the
unrestricted area, after envrronmental drlutlon shall not exceed 1 X 10 uC1/mL averaged
OVer one year. S SRR EE e -

2) An env1ronmenta1 radratlon monitoring programshall bé conducted to" measure ‘the
1ntegrated radratron exposure in and around the facﬂlty

(3) The annual radlatron exposure due to ‘reactor: opera‘uon ‘at the closest off—31te pomt of‘
extended occupancy, shall not, on an annual ba51s exceed the average local off-s1te ,
-background radiation by more than 20% T T A T S

N The total annual drscharge of 41Ar 1nto the env1ronment shall not exceed 20 C1 per year

) The reactor shall be shut down: 1f a ﬁssmn product leak from a: fuel rod or-an a1rborne
radioactive release' from an irradiated sample is-detected by the continuous:air ‘monitor,
and the reactor shall remain shut down until the source of the leak is located and
eliminated. However, the reactor may-continué to be operated on a short-term basis as

" needed to assist with-identification of the source of the leak provided that occupational
values listed in Table 1 of 10 CFR 20 Appendix B are not: exceeded -and effluent
concentrations listed in Table 2 of 10 CFR 20 are not exceeded.

(6) The quantity of radioactivity in liquid effluents released-to the sewer system shall not
exceed the limits stipulated in 10 CFR 20 Appendix B, Table 3.

Basis:
The maximum allowable concentration of Ar in air released to unrestrlcted areas as specified in
Appendix B, Table II of 10 CFR 20 is 1 x 10 uCl/mL -

~ The environmental monitoring program requirement is intended to prov1de data to measure the
1mpact of reactor operations on the surrounding environment.

The' ‘maximum: allowable annual radiation exposure ‘to the p'ublic as stipulated in 10 CFR 20,
Subpart D, 20.1301 dué to reactor operations is 0.1 rem in ‘one year. - An increase of 20% over .
background radiation levels is less than the 0.1 rem per year limit. The environmental radiation
monitoring program is used to determine average background radiation by monitoring
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background radiation levels in locations distant from the WSU reactor. The monitoring program
is also used to measure radiation levels in close proximity to the nearest occupied dwelling. The
closest off-site point of extended occupancy is used as a conservative baseline because it would
be the point of greatest exposure. ' '

Section 65 of the safety-'¢analysis report for conversion of the WSU TRIGA reactor to FLIP fuel

establishes a 3.4 x 10 atmospheric dilution factor for an-average 4.4 mph wind speed. Givena '

ventllatlon system exhaust discharge rate of 4000 cubic feet per minute; a dilution factor of 3.4 x

10 and a maximum discharge of 20 C1/year ‘the maximum concentratlon of 41Ar released into

the unrestricted area would be 1.1 x 10 " uCi/mL.

A fission product leak would first: be detected by the continuous air monitor. - The reactor may

only be operated for purposes of finding the leak as long as 10 CFR 20 limits for occupational

exposure and effluent concentrations are not exceeded. -

Monthly average release limits for; r’adio‘a’ctiv’e materials are provided.in 10' CFR 20 Appendix B,
Table 3. These Values w1ll be used for purposes of determlnmg liquid efﬂuent release hmrts

3.‘6‘, , leltatlons on Experlments '

pphcablhty Th1s spec1ﬁcat10n apphes to experlments 1nstalled in the research reactor and its ;

experimental facrhtles (deﬁned in Sectlon 1).

Ob]ectlv The Ob_]CCthe is to prevent damage to the reactor or. excesswe release of rad1oact1ve
materials in the event of an experlment fallure :

I

,Spec1ﬁcatlons The reactor shall not be operated unless the followmg condrtlons governing

experiments exist:

(1) . The reactivity worth of a moveable experiment shall be less than $1.00. = -

(2) . The reactivity worth of a secured experiment shall not exceed $2.00.

(3) * The sum of the absolute values of all individual experiments shall not exceed $5.00.

(4) - . Explosive mater_ials; such as TNT, or its equivalent, shall be limited to 25 mg, for
irradiation in the.reactor or experimental facilities. . Explosive materials in quantities less
than 25 mg may be irradiated in the reactor or experimental facilities, provided prior
testing of explosive material encapsulation is shown to ensure no reactor damage in the
event of a detonation and- that the pressure produced upon detonation of the explosive has

been demonstrated to be less than half the design pressure of the container.

‘(5)_ Experlmental materlals except fuel materlals whlch could off-gas subhme Volatlhze or |
' produce aerosols under: : : .

- (a) nonnal operating conditions of the experiment or reactor;- . -

1
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(b credible accident conditions in the reactor;
(c¢)  possible accident conditions in the e'f(periment;

shall be limited in radioactivity so that if 100% of the gaseous radioactivity or radioactive
aerosols produced escaped to the reactor room or'the atmosphere of the unrestricted area
outside the facility, the airborne ‘concentration of radioactivity would not exceed the
limits of 10: CFR 20, Appendix B, Table 1 or Table 2 averaged over one yeat. - An
: _atmospherrc dilution factor of 3.4 x- 107 for gasecus discharges from the fac111ty shall be
used in calculations of unrestricted area effluent discharges. - -

(6) Pursuant to spec1ﬁcat1on &) above the followmg condmons shall be shown to ex1st

(a) at least 90% of the particles w1ll be retamed 1f the effluent from an experlment is
designed to exhaust through a filter installation des1gned for greater than 99%
ﬁltratlon efﬁcrency for 0.3 mlcrometer partlcles -

(b) at least 90% of the vapors wrll be retalned in the experiment or in the reactor pool
for materials whose boiling point is above 60 °C and the matérials are-exposed to
conditions in which' the material can boil, and vapors formed by boiling th1s

. material can escape only throtigh-an undrsturbed column of water above the core

@) Each fueled exper1ment shall be controlled SO that the total rad10act1ve 1nventory of
©+ iodine 1sotopes 131 through 135 in the expenment is less than l 5 C1 “

(8) The experlmental material and potent1ally damaged components shall be 1nspected to
a determine the consequences and need for corrective action if a capsule fails and releases
material that could damage the reactor fuel or structure by corrosion or other meatis.

(9)  Corrosive materials shall be doubly encapsulated. All llquld and gas samples shall be
analyzed to determme whether they requrre double encapsulatlon ‘

Basis: -

Specification (1) 11m1ts the worth of moveable expenments to less than $1 00 to provide
assurance that the worth of a single moveable experiment will be- limited to such a value that the
reactor will not reach a state of prompt cr1t1cal1ty if the posmve worth of the experrment were to
be suddenly 1nserted L - - SRR

Specification (2) limits the _maximum‘WOrth of a secured experiment to $2.00 so that the sudden
addition of $2.00 of positive reactivity-to ‘the reference core will not result in the reactor
achrevmg a power level high enough to exceed the core temperature safety limit. It was shown
_in the WSU HEU o LEU conversion Safety Analysis Report that a’ $2.00 pulse ‘from any
permissible power level will not exceed the fuel temperature safety limit. =~

Specification (3) limits the: sum of the absolute values of reactivity worth of all expenments to
ensure that the reactor w1ll remain subcritical when in a shutdown condition in the event of a
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simultaneous removal of all of the experiments. with one control rod and the regulatory rod .
withdrawn. The minimum required shutdown margin is $0.25 with all experiments with positive

reactivity in the most reactive state, and the value of all experiments with negative reactivity not

used in the shutdown margin determination and the non-scrammable regulating rod and the

highest worth centrol rod in the fully withdraw position. The value of experiments with positive

reactivity is included in the shutdown margin calculation to ensure that insertion of experiments
with positive reactivity cannot cause the reactor to become critical. Excluding the value of :

. experiments with negative reactivity assures that the reactor cannot become crrtrcal w1th
simultaneous withdrawal of all experiments with. negatrve reactivity. . i

Speci-ﬁcation (4) limiting the use of explosive materials is intended to prevent damage to reactor ‘
components resulting- from failure of an experiment involving explosive materials.- NUREG °

1537 Part 1, Guidelines for Preparing and Reviewing Applications for the Licensing of Non-

|  Power Reactors, Appendix 14.1, Fermat and Content.of Technical Specifications for Non-Power

~ Reactors, Section 3.8.2 describes a limiting condition for irradiation of explosive materials, i.e. a
limit of 25 mg, and that prior- testing of the explosive material encapsulation ensures that no
reactor damage would result in the event of a detonation.

Specification (5) is intended to reduce the likelihood that a release of airborne radioactive

material in excess of the limits of:Appendix B of 10 CFR 20 will be released to-the atmosphere |
within or outside the facility. The atmospheric dilution factor of 4 x 10” for an elevated release '

has been documented in the Safety Analysis Report of May, 1974 for conversion of the WSU

reactor to HEU fuel, with the. Technical .Specifications approved by the U.S. NRC in a letter °
dated June 26, 1975. The atmospheric dilution factor calculation was also: demonstrated in the -
WSU Safety Analysis Report of 1979 which was approved by the U.S. NRC as Amendment No. -

_.10 ina letter from-the U.S. NRC in a letter dated: August l 1,1982.

Specrﬁcatlon (6)(a) apphes to exper1ments whlch are-set up.to exhaust through a ﬁlter system
The specification is intended to prevent particulate matter from escaping if the experiment is set
up such that any material released from the experiment shall first pass through. a filter before
reaching the pool room atmosphere or the unrestrrcted area outside the facﬂlty

Spec1ﬁcat10n (6)(b) apphes only to materlals w1th a borhng point that is greater than 60 °C that f

are irradiated under conditions that cause the sample to exceed the boiling point.

Specification (7) provides the 1.5-Ci limitation on iodine isotopes 131 through 135 to ensure that

in the event of failure of a fueled experiment leading to total release of the iodine, the dose at the

exclusion area boundary will be less than that allowed by 10 CFR 20 for an unrestricted area. :
The most restrictive limit for an‘iodine isotope is. 2 x 107" pCi/mL for 1, averaged over one

131

year. At a veritilation system flow rate of 4000 -ft*/minute; 1.5 Ci of "*'I would result in an air

effluent release of 8.6 x 107" iCi/mL, averaged over one: year Wthh is well below the 10 CFR

20 Appendix B Table 2 release limit.

Specification (8) stipulates inspection in case of a capsule failure because operatron of the reactor

with the reactor fuel or structure damaged 1s prohrbrted
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Specification (9) provides for double encapsulation of corrosive or potentially hazardous liquid
or gas samples to reduce the likelihood and consequences of an encapsulation failure.

3.7

Sealed Sources in.the Reactor Pool

Applicability: This specification applies' to. sealed radioactive sources stored or used in the
reactor pool. B v - : : : S S

Obj ective: The obj ectives of this requirement are to ensure that: B

M

@

G

sealed radioactive sources that are stored or used n the pool .do not constltute a“hazard to
the reactor; - . e . : .

sealed radloactive.:sources do not create an environmental or occupational hazard;

sealed radioactive sources do not compromise the ALARA criteria of the facility.

Spec1ﬁcat1on

@

(3). .

@

©)

Basis: -

-Sealed sources shall not be stored or used closer than ﬁve (5) feet from an operatmg
reactorcore - R S . . :

ST e
' - a

The total radroact1v1ty of all sealed sources stored in: the reactor pool shall not exceed
'lOOOOOcurles » - PR R R N AR A L , - i

s,

All sealed sourcetconﬁgur'ationsishall:be:»design'edf’ so that-a-loss of pool water accident
shall not cause a loss of sealed source encapsulation integrity and the sources shall be

- stored in.an appropriate shield to- prevent a 51gn1ﬁcant rad1at10n hazard Ain the event- of a

loss of reactor pool ‘water.

The storage and use of ‘sealed.sources :shall be considered -an experiment subject to-all

: apphcable prov1s1ons for experlments in the Techmcal Spec1ﬁcat10ns

A wrltten Standard Operatrng Procedure for the storage and use of sealed sources'in the
reactor pool shall be in effect.

The 10 CFR 20.Appendix B, Table 3 limit is 3 x 10> uCi/mL for **Co, which is.the WSU: sealed
source- material. - Limits of the pool water radionuclide content ‘are’ provided in the Limiting
Conditions of Operation' in: Section 3.3 for Primary Coolant Conditions and the Surve1llance_-
Requirement in Section 4.3 for Primary Coolant Conditions.

Specification (1) limits. the :~proxirnity of ‘sealed ‘sources to five .or ‘more: feet away from the
surface of the reactor core which minimizes the effect of radioactive sources on the reactor and
the operation of the reactor upon the sources. The neutron flux at a distance of five feet from the
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core surface is insignificant and thus could not cause activation of the sources and associated
shielding. - .

Specification (2) limits the level of radioactivity of sealed sources to a value at which the
presence of the sources in the pool would have no impact upon the maximum hypothetical -
accident, which is the rupture of the cladding of one fuel rod in air. However, the presence of |

.sources in the pool could contribute to the radiation hazard associated with a loss of pool water.
The dose rate 25 feet above an unshielded core in the event of a loss of coolant accident would
be increased by less than 2% with the presence of 100,000 curies of ®Co stored in the 1rrad1at1on
unit in the reactor pool.

Speciﬁcation (3) requires shielding of sealed -sources to be provided -in a manner which® will
limit the radiation exposure in the reactor pool room in the event of a loss of coolant accident.

$oy
£, 0}

|l

Speciﬁcations‘ (4') and (5') provide: _llrni,tat_i,ons .on_the storage and -use of sealed,s,ources to ensure

that the sealed sources are used safely. Classifying the storage of sealed sources as an
. experiment mandates that the storage be reviewed by the Reactor Safeguards Committee.

38 “ B.oron N\e‘utronvcaptnre Facility ’

Applicability:, . This specrﬁcatron applles solely to the. generatron of a BNC neutron beam for .

BNC experiments. -,

Objective:  The objective of the Technical Specifications-in this.section is to provide assurance

that use of the BNC fac1hty and a BNC neutron beam does not present a danger to any person,
the reactor, or the reactor, fac1l1ty N : .

Specrﬁcanons:

(1) .It shall be possible- to initiate a scram of the reactor from a. control panel located in the
BNC facility area. In the event that. therBNC facility scram is inoperable, it shall be
acceptable to use one of the control room scrams via communication with the reactor

operator as a temporary :means of -satisfying this . provision. : Use of :this.temporary

provision.is limited:to seven consecutive workrng days

(2) .. Access to the BNC facﬂrty shall be controlled by means of a smgle access door located at
the entrance to the BNC fac111ty :

3) The followrng BNC fac1lrty features and controls shall be operable

1

initiation of a reactor scram.

. “,_ _ (b)" ' »A BNC experiment mayb not be conducted if the BNC. roorn radiation monitor

(a) . \The reactor brldge shall automatlcally move to the retracted posrtron upon

reading exceeds 50 mrem/hr 30 seconds or longer after the initiation of the scram .

and bridge retraction.
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() The radlatlon momtor shall be equlpped w1th a backup power supply

(¢) - An interlock -shall prevent movement of the ‘reactor bridge from the retracted :
position unless the BNC facrhty access gate is closed.

- (d) -~ Thereactor shall scram and the reactor bridge shall move to the retracted posrtlon

automatlcally upon opening the BNC facrhty room-‘access door

(e) The reactor bridge shall move to the retracted position automatlcally upon failure
- of: BNC facility-electri¢' power or low voltage-on backup batterles that are used to
- power the reactor bridge inovement motor. - - : : ' S

() . There shall be a means to manually move, w1thout the use of electrlc power the
S reactor brldge to the retracted posmon ' : : -

(g) It shall be possrblc to initiate a s1gnal from w1th1n the BNC facrhty to cause the

= =reactor brldge to move to the retracted posrtlon

(h) A key operated swrtch néar- the BNC facﬂrty access door shall prevent: reactor.

control rod withdrawal when the key is not 1nserted and turned to the locked
position. HERE A - - :

- The reactor bridge shall be-equipped with'a sensor that ‘shows thé position of the reactor

bridge. The BNC facility control panel shall include a reactor bridge pos'iti‘on indi’cator." :

It shall be acceptable to use an alternate means’ of Ver1fy1ng reactor bridge: posrtlon such

as'a video-camera in the reactor pool room ‘providing a srgnal to a video monitor at the
control panel of the BNC facility in the event of a bridge position réadout malfunction at
the BNC facility control panel. Use of an alternate means of bridge posrtlon Verlﬁcatlon
is limited to seven consecutive working days. - IR

The BNC facility shall be equipped with a’ drsplay of the reactor lmear power and log

power channels on aBNC fac111ty control panel

"The BNC facﬂlty shall be equlpped w1th a display that prov1des an 1ndrcat10n of the

radiation level within the facility that indicates both within the: facility and at the local
control panel and provrdes an audlble alarm w1th1n the facrllty and at the BNC facrhty

- control panel.

\

(b) The radlatlon monitor audrble alarm shall be set at or below 50 mrem/hr. The

* monitor and/or its ‘alarm may be disabled once' the BNC beam room has been
searched and secured by closing and locking the BNC facility access door. If the
radiation monitor and/or the audible alarm are disabled, both the monitor and the

" audible alarm shall automatrcally become functronal upon openlng of the BNC
“facility access: door. : :

Page 29 0f70



®

©)

10)

(11)

() - vPersonnel entering the BNC facility shall use portable radiation detection

instruments and audible alarm personal dosimeters .if the radiation monitor
becomes inoperable during use of the BNC . facility. Use of portable radiation
detection instruments. and  audible alarm personal dosimeters as a temporary .
. means of satisfying this provision shall be limited to seven consecutive working -
days. :

An intercom or other means-of two-way -comrnunication shalibe operable between the
BNC facility control panel and the reactor control room, and also between the BNC |
facility control panel and the 1nter10r of the BNC facility radlatlon shreldrng ‘

It shall be p0551b1e for personnel monltorlng a BNC experrment to. open the BNC fac111ty
access door.

It shall be p0551ble to observe the BNC experrment by means of two 1ndependent closed- | |
circuit television (CCTV). CAMEIAS. | ;o R : '

(a) Each camera shall-be operable: at the beginning of:a. BNC: experiment. A BNC
experiment may be continued at the discretion of the experimenter if one camera |
-+, fails during-a -BNC:experiment. - The BNC experiment shall- be 1mmed1ately ”
: ;f,stopped if both cameras fail- durrng a BNC experlment :

' A(b:) V Emergency hghtmg and backup power shall be prov1ded for one BNC facility -

CCTYV camera.

g
1

Maintenance, repair, and modification of the BNC facility shall be performed under the
. supervision of a Senior Reactor Operator: All modifications shall be reviewed pursuant

R _to the requirements of 10 CFR 50.59.

(12)

Personnel who. are not llcensed to operate the WSU research reactor may operate the t;

.. controls for the BNC facility. provided. compliance is -maintained- with all technrcal

specifications and that:

(a) 1nstruct10ns have been: posted at the BNC facility control panel to ensure that only

. the appropriate target is in the. irradiation: facility before turning on the primary |
beam of radiation to begin an irradiation; - o : g i

(b) A training has ~ been provided, proficiency = satisfactorily demonstrated and
documented on the design of the facility, the controls, and the use of the controls;

(¢) the procedure for conduct of the BNC experiment shall be posted at the control “

.. panel of the BNC facility with instructions. to notify ‘the reactor operator if the

BNC. facility. operator is unable to turn the. BNC neutron beam off with BNC :

facility controls, or if any abnormal condition occurs; a directive shall be included

with this. procedure - to notlfy the reactor console operator if an abnormality .
occurs; : : : :
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(d) personnel who are not licensed on the WSU research reactor but who- have been
trained under this provision may initiate bridge movement provided that verbal
permission is requested and received from the reactor console operator
immediately prior to such action. Emergency scrams causing a bridge retraction

- -are an exception and may be made without first requesting permission.

(13)  Personnel who are not licensed to operate the WSU research reactor shall not take any
-+ action that affects’ the reactlvrty of the research reactor w1thout approval of a senlor
.:reactor operator ‘ S o : :

(14) The following characterlzatlons of the BNC neutron beam shall be carrled out to prepare
the BNC facﬂrty for a BNC experiment: - REAEPE .

(a) the 1ntens1ty of the beam shall be measured |
(b) the neutron energy spectrum shall be determmed

© the beam drameter and d1vergence shall be determmed
(D the dose V8! depth proﬁle in phantoms evaluated from the surface of the phantom
to a depth at least equivalenit to thé total thickness of the BNC experimental target
as irradiated on a central axis. Thermal and fast neutrons and gamma ray
‘components shall be determined:in-this charactenzatlon ‘ :

Basis: -
Specification (1) provides a requiremeiit to have a- eap‘abilityf'to initiate"a[scra"m from-a control
panel located in the BNC facility area to quickly shut down the'reactor i case of an emergency.

‘Specification (2) requires’that access to the BNC facility be limited to’a single door to control
access and ensure that- there w111 be rio uncontrolled entry of personnel 1nto the BNC neutron
beam area. A

Specifications (3)(a) and (3)(c) estabhsh a requlrement that the reactor bridge remain in or return
to the retracted position. upon initiation of a reactor scram, or when the BNC facility door is not
closed to provide radiation protection to personnel who may- be work1ng in the vicinity of the
BNC neutron beam port

Specification (3)(b) estabhsh"es',a*radiation protection requirement t6 provide- for the safety of .
operating personnel.

Specification (3)(d) establishes'a requirement that the reactor shall scram and the reactor bridge
shall move to the retracted posmon to provrde for rad1at1on protectlon of personnel

St

Spec1ﬁcat1on (3)(e) provides a requirement that the reactor brldge automatlcally retract upon loss
of power to the BNC facility to provide radiation protection to personnel who may have to enter
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the BNC neutron beam area during a power outage to perform procedures to provide for safe |
operation and shutdown of the BNC fac111ty »

Specrﬁcatron (3)(f) provides a requirement for a means to manually move the reactor bridge so | ”
that it is p0551ble to move the reactor bridge to the retracted position if bulldlng power is lost. |

Specification (3)(g) provides a requirément to initiate a signal that will cause the reactor bridge in
to move to the retracted position to control the amount -of radiation entering the. BNC facility |
through the BNC neutron beam port if an urgent need arises to quickly enter the beam area.

Specrﬁcatlon (3)(h) puts in place a p rovision that would prevent startup of the reactor. whlle ‘
personnel are working in the area of the BNC neutron beam port. - o . -

Specification: (4) requires a-reactor.bridge: pesition indicator to notify- personnel of the beam |
status with respect to reactor prox1m1ty to the beam port = . - — : = }!
B R TR I L : " v : Tt ) . e ‘1 .
e ‘
Spec1ﬁcatlon (5) prov1des for altemate means. of posrtlvely ver1fy1ng the reactor brldge position ;
via video link, which provides a great degree of certainty with regard to information on the |
reactor posmon
Speciﬁcation (6) requiree that: the reac‘tor.power is displayed on the BNC facility. control panel so -
that personnel performing work in the BNC facility. . will -have .accurate_live-time: information
about reactor operatronal status so that work may be performed safely.
H
Specification (7) prov1des for radiation monitors“and. audible:alarms to provide personnel with “
information on radiation levels within the BNC facility and to alert personnel to the presence of | “
elevated radiation levels. The monitor and alarm may be disabled only after the facility has been ’
searched, closed, and locked so that it will not act as a distraction to personnel operating the .
Tfacility once. BNC neutron beam use commences. - : J

Specification (8) requires an intercom. system to provide a means for prompt communication
between BNC experimenter(s) and the‘ reactor operator. in the reactor control room. '

Specification (9) establishes a requlrcment for operation of the access door of the BNC facility to “
ensure access to the experrmental area under all 01rcumstances S . ]

Speciﬁcatron 10) places requlrements On closed circuit television monitoring. to provide the |
experimenter(s) with the capability to V1sually monitor the BNC target area. The emergency |
lighting and the televrsron camera and monitor backup power will perm1t observation of the BNC -
. target area if building électrical power is lost.

Spe01ﬁcatlon (11) requires. that a senior, reactor operator supervrse all malntenance reparr or

modification of the BNC facility to prov1dc assurance that the BNC facrhty remams compliant
with Technical Spe01ﬁcat1ons and is operated safely ST o co
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Specification (12)(a) provides for posted instructions on conduct and use of the BNC facility to
ensure that only the appropriate target is in the irradiation facility before turning the prlmary
beam of radlatlon on to begln an irradiation.

Speciﬁcation (12)(b) provides a training requirement.

Specification (12(c) calls for posting of procedures to be followed in the event of the 1nab111ty to ‘
turn off the BNC neutron beam or if an c,bnormahty occurs. ’ : :

Spe01ﬁcat10n (12)(d) requires that movement of the reactor brrdge shall ﬁrst be approved by the
reactor console: operator, except in an emergency When it is’ necessary forithe 1nd1v1dual to
initiate a reactor scram. R A A :

Specification(13) prohibits non-licensed personnel from:catrying out any action thatiaffects the
reactivity of the reactor without Senior ‘Re’actor-"Operatori§approval because license conditions.
prohibit a non-licensed person from performing reactor operation actions without the supervision
of a licensed reactor operator and Senlor Reactor Operator over81ght is requlred for use’of- the
research reactor. -~ . . . R A AR S SR

Specification (14) requires BNC neutron beam characterization prior to performing a BNC .
experiment to “determine the parameters’ that are’ necessary to: take into: con31derat10n for: safe
design and performance of the experlments LT T SREETERREEE

4 -  SURVEILLANCE REQUIREMENTS" ..« .o 7¢ i i
4.0  General

Applicability: This specification applies to the survéillance requirements’ of systems related to
reactor safety -

Ob]ectlv The objective is to verlfy the proper operatlon of systems related to reactor safety

Sp_ec1ﬁcat10ns: ‘Additions; modlﬁCatrons,"Or‘ malntenance to the ventilation system, the core and
its associated support structure, the pool or its penetrations, the pool coolant system, the control
rod drive mechanisms, or the reactor safety systems shall be made and tested in accordance with
the specifications to which the systems were " originally designed and fabricated -or o -
specifications approved by the Reactor Safeguards Committee. ' A system shall not be con31dered
operable until after it has been successfully tested. ‘ a

Basis: This speciﬁcation relates to changes in reactor systems that could directly affect the
safety of the reactor or the health-and safety of personnel. ‘As long as changes or replacements to
these 'systems: continue to meet the or1g1na1 desrgn spec1ﬁcat10ns it can be assumed that they
meet the presently accepted operating criteria. = =~ - :

4.1 Reactor Core Parameters
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4.1.1 Steady State Operation.. = - . o ‘ t
Applicability: This specification applies to the surveillance requirements for reactor power level.

" Objective: The objective of this specification is ta verify the operability. of ‘the reactor power -
level monitoring system to ensure that the maximum power level is not exceeded. ‘

Specifications: The surveillance requrrements for the reactor safety systems that momtor reactor }‘
power level are described i in, Section 4.2.3. S : .

Basis: The power level infor_mationf ,and control is provided by the power level monitoring
system. This specification ensures the proper functioning of the reactor power level monitoring
systems providing a means.to ensure that the maximum reactor power level is not exceeded. = '

4.1.2 Pulse Mode Operation

ppllcab1l1ty Thrs specrﬁcatlon applres to the author1zed 11m1ts for fuel temperature durmg
‘pulsing operation. , - Coe - Snl R ‘

Objective:  The objective of this surverllance requrrement is  to assure that the peak fuel
temperature limit-is not.reached-or surpassed durlng puls1ng . R o

Specification: -

The surveillance requirernents in this section may be postponed during periods of reactor -
shutdown. - If the surveillance requirement: occurs during a period of reactor. shutdown the |
»survelllance shall be completed upon resumption of reactor operation.. - . . SRR

D The max1mum safe allowable reactlvrty 1nsert1on shall be calculated annually for an
~ existing core and prior to pulsing a new or modified core arrangement. .

(2) The reactor shall be pulsed semiannually to-compare fuel temperature measurements and
peak power levels with previous pulses. of the same react1v1ty o RS .

Basis: . _ : o N
1Specifrcation (1) requires an annual calculation for the maximum allowable reactivity insertion
for pulsing because changing core.configurations: or fuel burnup could-cause differences in core
power peaking behavior, which shall be examined and accounted for by determining the safe
allowable reactivity worth for pulsing operation. - C s

I

|
Specification (2) requires semiannual pulslng to determine by generation of. data whether l '
changes in fuel or core characteristics have taken place. ‘

4.1.3 Shutdoyvn,Margin
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Applicability: Thls technical spec1ﬁcat10n applies to the. survelllance requlrement for
_determination of reactor shutdown margin. : ' :

Objectiv The objective- of this spec1ﬁcat10n is to verlfy that the reactor does not exceed the
authorized limits for shutdown margin. o I S

Specifications:

The surveillance requirements in this section may be postponed ‘duri:ng periods of reactor

shutdown. If the surveillance requirement occurs during a period of reactor shutdown the

vsurvelllance shall be completed upon resumptlon of reactor operatlon ’ _ _ '

) ‘»The react1v1ty worth of each control rod and the shutdown margln shall 'be determined
annually.

2) The reactivity worth of each control rod and the shutdown margin shall be determined

IR after a. change to the type or location: of fuel, reflector; or control rods in the. reference
core, or after any change to the reference core that results in or could result in a change of )
react1v1ty of $0 25 or more.

3) The reactlvrty worth of an experlment shall be estlmated OF measured a8 approprlate
before reactor operatlon with the experiment.

- Basis:

Specification (1) requires the reactivity worth' of the coritrol rods-t6 ‘be measured to ensute that
the required shutdown margin is ‘available -and to provide an a¢eurate means: for- detérrnining the
reactivity worths of experiments inserted in the core. Experience with TRIGA reactors gives
assurance that measurement of the react1v1ty worth on an annual bas1s w111 detect changes in the
shutdown margin. - - ' N < :

Specification (2) -is prov1ded because! core changes could also cause changes in shutdown

margin. Therefore, it is necessary to measure the shutdown margin after core changes'to confirm

that the Techmcal Specification limits are not exceeded.

Specification (3) requires that the reactivity worth of experiments shall be determined to provide

~assurance that no single experiment or assemblage of experiments can exh1b1t sufﬁc1ent
react1V1ty to violate a techmcal spec1ﬁcat10n 11m1t on: shutdown margm : e e

4.1.4 Maximum Excess React1v1ty

Applicability: " This specification applies to: the surveillance requirément of reactor excess
reactivity. SR I LT -

Objective: The objective is to verify that the reactor excess reactivity does:-not exceed the
allowed excess reactivity of 5.6% Ak/k.
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Specifications: The core excess reactivity shall be determined annually or following a change to |
the core that causes a change in reactivity greater than $0.25. This surveillance requirement may ;
be postponed during periods of reactor shutdown.. If this surveillance requirement occurs during ‘
a period of reactor shutdown the surveillance shall be completed upon resumption of reactor !
operation. ,

Basis: The core excess reactivity is limited to 5.6% Ak/k; annual -determination of core excess -
reactivity will assure that the limiting condition of operation has not been violated. ‘

4.1.5 Core Configuration Limitation ST
pphcablllty -This speerﬁcatron applies-to a core consisting of standard and 30/20 fuel.

Ob]ectwe The objectrve is to Verlfy that the fuel temperature safety 11m1t w111 not be exceeded i
-as a result.of power peaklng effects. .., - fo L Lo ,

..Spec1ﬁcat10ns: L e e o

(1) Proposed changes in core conﬁguratlon shall be analyzed to determlne whether U
amendments to the reactor hcense or, Techmcal Specrﬁcatlons are requrred ‘

| 2) - Changes in fuel conﬁguratlon shall be documented by a. Safety Analy51s Report and ‘
' recorded in a fuel inventory log.

(3)  Each change to the core configuration shal'l’-be e\'/alua‘ted to determine the allowed |
locations for the Instrumented Fuel Element.

‘Basis: .

Specification (1) and (2) require core configuration documentation in a safety analysis report for
a proposed new core configuration as a means.to present analysis-to determine whether a license
or Technical Spec1ﬁcatron amendment is required and.to determine power peaking and heat
transfer characteristics to provide a high degree of confidence that the new core conﬁguratron I
W111 not lead to a safety limit violation. . S o

Specification (3) requrres a determlnatlon of acceptable positions_for an 1nstrumented fuel |
element for a new.core configuration. - Examrnrng the acceptable instrumented fuel rod locations '
will provide assurance that core behavior will not lead to a violation, of the fuel temperature
limiting safety system setting and safety limits.

4.1.6 Fuel Parameters o " - | o
pphcabrhty This specrﬁcatron applies to all fuel rods ) o ‘ 13

Ob]ectrve: The obJectlve of this surverllance requrrement is  to verrfy that the reactor is not .
~ operated with damaged fuel rods. :



Specifications:

() At least 20% of the fuel rods comprising the core shall be visually inspected annually for
damage or deterioration and annually measured for bowing or elongation such that each
fuel rod in the core is inspected at least once over a five year period. :

2) The failure of a s1ngle fuel element to pass 1nspect10n shall- tr1gger a required 1nspect10n
' of all fuel elements in the reactor core. i s :

Basis:

Specification (1)provides for an inspection frequency based‘upon timé rather than' the total
worth of all reactor pulses, as was previously the case for the WSU research reactor. The
increased inspection frequency will provide informationi-of the condition of the research reactor
fuel rods. The limit of transverse bend has been shown to result in no difficulty disassembling
the core. The elongation limit has been specified to ensure that the cladding material will not be

subjected to stresses that could cause a loss of integrity in the fuel containment and to ensure
adequate coolant flow.

Speciﬁcation (2) provides for a trigger-event fot'inspection of all fel rods if & single rod fails to
pass inspection because of the need to provrde a h1gh degree of conﬁdence that the remammg
fuel can be safely used. - - o - A LA A :
_ 4_.2 Reactor Control and Safety System

4.2.1 Control Rods

Applicability: These specifications apply to the surveillance requirements for control rod
operability.

Objective: The obJectwe is-to’ Verify the performance and operability of those systems and
components which are directly related to reactor safety o ~

Sp_ecrﬁcations:

The surveillance requirements in this section may - be- postponed during periods' of ‘reactor
shutdown. If the surveillance requirement occurs during a per1od of reactor shutdown the
surveillance shall be completed upon resumption of reactor operation

(1) ‘The control rods shall be v1sually 1nspected at b1enn1al 1ntervals

2) The scram time shall be méasured annually.

3) The transient rod drive cylinder and as5001ated air supply system shall be 1nspected
cleaned, and iubricated sem1annually S

Basis:
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Specification (1) requires biennial inspection of the control rods, which has been shown to |
provide sufficient information on the condition of the control rods.

Speciﬁcation (2) requires measurement of the scram time on an annual basis as a check not only
of the scram system electronics, but also as an indication of the capab111ty of the control rods to
perform properly : S

I
I
b

Spec1ﬁcat1on 3) requlres mspectlon cleamng, and lubrlcatlon of the trans1ent rod cyhnder and
air supply because these parts undergo more movement than the other control rods, and have -
parts which may need to be serviced more frequently As a result, the inspection interval has

been set on a semiannual schedule ~ o T ‘

42.2 Reactor Measurlng Channels |
vApphcablhty Thls survelllance requlrement apphes to reactor measurmg channel operablhty !

Objective: The ObjeCtIVC of this surveillance requlrement is to prov1de assurance that the reactor
measurmg channels are operable,. . - ; SRREURPRRE » o

Speciﬁcations: '

(1)- . A channel test.of each of the required operable measuring channels hsted in Table 3.1 for '
the intended mode-of operation. shall be performed before: each day's operatlon or before -
each operation extending more than one day.

.- the reactor is operated'in the steady' state mode by comparing the indicated instrumented
fuel rod temperature.. with previous indicated temperature values. for the same core
configuration and power level.

(2) - A channel check of the fuel rod temperatufe measuring channel shall be made each time (
!

Basis:

Specification (1) requires a channel test to conﬁrm that the reactor measurmg channels are |
operable. - . T S . t’

Specification (2) provides for a channel check of the fuel temperature measuring channel to be
carried out.by comparmg indicated fuel temperatures over time to determine whether the reactor |
fuel temperature measuring channel is behaving consistently. - :

4.2.3 Reactor Safety System

Apphcablhty ThlS survelllance requlrement apphes to reactor safety system operab111t y

L

Ob]ectlv The Ob_]eCthC of this. survelllance requ1rement is to provide assurance that the reactor '
safety systems are operable. : :
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Sp_eciﬁcations:

The surveillance requirements in this section may be ‘postponed during periods of reactor
shutdown. If the surveillance requirement occurs during a period of reactor shutdown the
surveillance shall be completed upon resumptlon of reactor operatlon ' : :

(D) A channel test of each of the safety channels 11sted in Table 3.2, except for the bulk
primary coolant temperature, for the intended mode of operation (steady-state or
.pulse) shall be performed. before each’ day s operatlon or before each operatlon
extendlng more than: one da y.' R S o -
2) A channel check of the bulk primary coolant temperature shall be performed before
b each day’s operation or before operation extendmg more than one day _

3) A test of the interlocks in Table 3.3 for the 1ntended mode of operat1on (steady state
or -pulse) ‘shall be performed ‘before each day's operation or before each operation
extendlng more than one day ‘ :
@) A channel cahbratlon of the fuel rod temperature measurmg channel shall be
performed semiannually by the substitution of a thermocouple 51mulator in place of

the instrumented fuel rod thermocouple. HL e

- (5)  Achannel calibration shall be madé of'the’ power level mon1tor1ng channels annually
.~ - orafter acore conﬁguratlon change by the calorlmetrlc method T e

iﬁ

‘Basis:

'Speciﬁcation (1) requires a channel test of-each safety channel listed in Table 3.2, except the
bulk primary coolant temperatiire, to provide verlﬁcatron of the operab111ty of each safety
channel. : L : .

Specification (2) requires a channel check of the bulk primary coolant temperature to provrde
assurance that the bulk pool temperature 11m1t w111 not be exceeded

Specrﬁcatlon 3) requlr'es a test of the 1nterlocks listed in Table 3.3‘ to provide verification of the
operability of each interlock. :
Specification (4) requires a’semiannual channel calibration because operational experiénce with
the TRIGA system gives assurance that thermocouple measurements are ‘sufficiently reliable and
stable to provide an accurate indication of fuel rod temperature.

Specification (5) specifies the calorimetric method, which is the standard method to perform the
~ calibration. of the reactor power measuring: channels. Annual calibration has been observed to

- provide assurance that the power level measuring channels are providing accurate power level
indications. ‘A recalibration is required after -coré configuration changes due to the p0551b111ty
that a change in flux distribution could lead to inaccurate power level réadings. -
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4.2.4 Pool Level Alarm

pphcabmty This surveillance requirement applies to the surveillance of the reactor pool level -
alarm.

Oblectw The object1ve of th1s surveillance requlrement is to provide assurance that the reactor ‘
pool level alarm is operable. : “
Speciﬁcation:- The reactor pool level alarm shall be monthly tested for operability.' | |

Basis: Monthly testing of the reactor pool level alarm has demonstrated that monthly
survelllance is adequate to confirm operab1hty : : ;

N B : .o [ . i

_4'.3 Prlmary Coolant Condmons‘

Apphcablhty This, spec1ﬁcat1on apphes to the surve1llance of prlmary coolant Water quahty
Ob]ectw ‘The ob] ective is to ensure that prlmary coolant water quahty does not detenorate

Spec1ﬁcat10n : ' I T |

(1)  The conduct1v1ty and pH of the pr1mary coolant water- shall be measured at least once -
every 2 weeks. ‘

(2)  The radionuclide content of the reactor pool water shall be monitored monthly. Steps
.- :shall be taken to-isolate the source of the radioactivity and. to mitigate the problem if the
. radionuclide content of the pool water in the reactor pool exceeds one- th1rd (1/3) of the

10 CFR 20 Appendix B, Table 3 value:. : TR X

:Basis: ~ These sut'veillance, requirements ensure that primary. coolant water  quality is not
permitted to deteriorate over extended periods of time even if the reactor does not operate.

Specification (1) provides for monitoring of primary . coolant water conductivity and pH to
provide timely information of possible changes in primary coolant water. chemistry. The primary
- coolant water purification system and buffering of water pH due to atmospheric carbon dioxide -
act to stabilize primary coolant chemistry against sudden changes, and as a result the surveillance
interval has been shown to provide assurance that primary coolant chemistry I1es within the |
acceptable ranges. : : : ~

Specification (2) provides for monthly monitoring of the radionuclide content in the pool water '
to provide information as a means to detect, in a timely fashion, a leak of radioactive fission
products from fuel or a leak of a sealed source. Leakage of the primary coolant from the reactor
pool is an analyzed event in terms of the potential impact of a pool water leak on effluent release
limits. As long as the radionuclide content of the.pool water remains below 10 CFR 20 effluent
release limits it would be possible to release the entire contents of the pool directly into the sewer
system, without dilution, and not violate the 10 CFR 20 release limits. As a result, the
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specification limiting radionuclide content of the pool water is intended to prevent the possibility
of exceeding the 10 CFR 20 release limits under any circumstances or condition of operation.

44  Ventilation System

Applicability: ~ This specrﬁcat1on apphes to surveillance requlrements for the pool room
ventllatron system. .- , : - L o :

Objective: The objective is to ensure the proper operatlon of the pool room Ventrlatlon system in
all operational modes : S o E o . .

“Specifications:” .-

@) The operation of the pool room ventilation system shall be checked monthly by cycling
- the system from the “normal” to the “isolate” and‘#dilution” modes of operation. The
- positions of the associated dampers, indicator display, and fan operation shall be visually
checked to‘ensure correspondence between the. devxce pérformance and selected mode of
0perat1on
2) The pressure drop across the absolute ﬁlter in the pool room Vent1lat10n system shall be
measured semiannually. _ - ‘ - S AT

(3) - ‘The air flow rates in the ventilation system shall be measured-biennially.+ -

Basisf
Spe01ﬁcat1on (l) requires. v1sual conﬁrmat1on of Ventllatron system operabrhty by cyclrng the
system through the operational modes while observing:the fans and dampets.- Thrs is to be done

to provide a high degree of confidence that the ventilation system is operable.

Specification (2) requires the pressure drop across the-pool room ventrlat1on ﬁlter to be measured
to determine whether the filter needs to be changed.” : SR g

Specification (3) requires air flow rates to be' measured to provrde data wh1ch can be used t0
determine whether the vent11at1on system is operatmg as des1gned S - :

4.5 - Radlatlon Momtormg System and: Effluents ’

BE

4 5.1 Radlatlon Momtorlng System

Applicability: This specification applies ‘to the 'surveillance monitoring for the area monltormg
equlpment argon 41 momtormg system and contmuous air momtormg system

Ob]ectrve The ObjeCtIVGS aré to ensure that the radlatlon monitoring’ equipment is operatmg
properly and’ capable of performmg 1ts 1ntended funcnon and that the alarm pornts are set
correctly N b IR S o o

Voo
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Specifications:

(1) All radiation monitoring systems shall be verified to be operable by a monthly channel |
test. :

(2) - The following surveillance activities shall be performed on an annual basis:.

(a) The reactor bridge and beam room radiatlon monltoring system shall be callbrated l
using a certified radioactive source. : i

(b) - - A calibration shall:be performed on the continuous air monitor in terms of counts
per unit time per-unit of radioactivity using calibrated beta-particle emitting

sources. ‘
2 (e) AA cal1brat1on of the exhaust gas momtor system shall be done usmg at least two ‘
different calibrated gamma-ray sources. S ‘

Basis: - -

: Spec1ﬁcat10n (1) requlres monthly ver1ﬁcat10n of radiatlon monltormg systems operablllty to !
,conﬁrm that the systems are. perfonnmg as des1gned ' R o
Spec1ﬁcat10n (2) requlres calibration of the brldge and beam room- momtormg system the
“continuous air monitor, and the exhaust gas monitor because these radiation detection systems |,
provide important information about the:-working. environment. within the licensed areas of the
Dodgen Research Facility and about the gas efﬂuent releases due to reactor operation : W

4.5.2  Effluents o . ' , L

Applicability: This surveillance requirement.appli_es o monitoring of gaseous -and liquid |
effluents. ' :

Objective: The objective of this surveillance requirement is to ensure that gaseous and liquid
-effluents have radionuclide contents that are below 10 CFR 20 limits. - ¥

l
Specifications:

(._1.,‘)- | .The_level off”Ar in the efﬂuent gas shall be continuously monitored.during operation of
the reactor.

(2) The environmental radiation monitoring program required by Section 3.5.2(2) shall ll
measure the integrated radiation exposure in.and around the Dodgen Research Facility on '
a quarterly basis. : : :

(3) .The radlatlon levels determmed by the env1ronmental momtormg program shall be

tabulated and exammed annually. ' ‘ l
‘\
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(4)  The annualdischarge of *' Ar shall be calculated-annually.

5) The continuous a1r monrtor shall be contmuously monitored during operation of the
reactor. :

(6) Before discharge, the facility liquid effluents collected in the holdup tanks-shall be
’ analyzed for the1r rad10act1v1ty content.

Basis:

Specification (l) requires continuous monitoring of *'Ar releases to determine compliance w1th
10 CFR 20 release limits, and the limits imposed by these Techmcal Spe01ﬁcat10ns

Specification (2) requires quarterly measurement of radiation in and around the Dodgen
Research Facility to demonstrate compllance w1th limits: of rad1at1on exposure to the public and
to personnel in the Dodgen Research Facility. -: ST

Specification (3) requires annual tabulation and examination of radiation levels determined by
the envrronmental mon1tor1ng program to prov1de data for annual reportlng requlrements ,

Specrﬁeatlon (4) requires annual deterrnlnatlon of 41Ar releases to prov1de data for reportlng
requirements and for determination of compllance w1th release limits 1mposed by regulatlon and
by these Technlcal Spe01ﬁcat10ns R St Ty Pl s
Spec1ﬁcat10n (5) requires that the contlnuous air momtor be used dunng the course of reactor
operation because this detector can provide information about a leak: of fission products from the
reactor and about the level of radiation in the reactor pool room air.

Spec1ﬁcat1on (6) requires analysis of the radioactivity content of hquld efﬂuents before release to "
assure compliance with 10.CFR 20 liquid effluent release limits. R

4.6 leltatlons on Experlments :
Ap_phcabﬂrty This speciﬁcatlon‘ applies :to the' surveillance requirements for experiments
installed in the reactor and its experimental facilities.

Objective: The- obJect1ve is to provide assurance that experiments are adequately planned
reviewed and carried out in order to protect the reactor facilities, personnel and the env1ronment

i

Speciﬁcations:
(1) - The reactivity worth of moveablé experiments shall be shown’by measurement, testing,
calculation, or comparison to other experiments, to be less than $1.00. . This surveillance
requirement shall be considered to be satisfied for subsequent movable experlments that
exhibit the same characteristics as a previously analyzed rnoveable experlrnent ‘

(2) “The reactivity worth of a secured experiment shall be shown by measurement, testing,
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_ The sum of absolute values of all 1nd1v1dual experlments shall be shown to be less than

)

e

©
..

)

©

Basis:

- The followmg surveillance requlrements apply to use. of exploswe materials in |
- experiments:.. - : : :

- (b). : Testmg of explos1ve mater1al encapsulat1on shall be documented and shown to.be *

A safety .analysis shall' document that. the.:total radioactive ‘inventory of the iodine
. isotopes.131 through 135-in a fueled experiment is less.than 1.5 Ci. ;

calculation, or-comparison to other experiments, to be less than $2.00. This surveillance ‘; -
requirement shall be considered to be satisfied for subsequent secured experiments when .
a measurement of an initial secured experiment is applied to subsequent secured -
experiments that are the same as the initially analyzed secured experrment

$5.00.

‘ (aj The'.-quant’ity of lenplosi_ve materials (if any) used in an experiment.shall be -

documented and shown to be less than 25 mg. :
| |

in accordance with Section 2.6 (4).

. A safety. analy51s shall document conformance to the requ1rements of Sectlon 3. 5(5)

T .o
B L3 - Chrle

‘ A safety analysrs shall document conformance to the requrrements of Sectlon 3. 5(6) l

The results of an inspection and any corrective action taken following a sample failure

.. that releases material that could damage: reactor fuel or the reactor. structure shall be
. ,rev1ewed by the facility Director and the Reactor. Safeguards Committee and shall be |
~ determined to be satlsfactory before operatlon of the reactor is resumed.

AMmor,. modrﬁcations to a rev1ewed and approved experlment:may be made at the

discretion the Reactor Supervisor, provided that the hazards associated with the
modifications have been reviewed and a determination has been made and documented -
that the modifications do not create a significantly different, a new; or a greater hazard }‘
than the originally approved experiment. ‘

¢

Specification (1) requires a safety analysis of a:new type of experiment with review by 2 Senior -,
Reactor Operators and approval by Level 2 or Level 3 management to provide a high degree of |
confidence that the experiment has been adequately scrutinized and found to be sufficiently safe “
for both the facility and personnel.

Specification (2) requires review of an experiment by the Reactor Safeguards Comm1ttee to
provide an additional level of oversight and protectron A - : P

Spec1ﬁcat10n (3) requires a determ1nat10n of the react1v1ty worth of moveable experiments to, :
provrde a high degree of confidence that.the.reactor. cannot be, inadvertently: brought to a prompt

ll
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‘'way so that-they do not present a hazard to the reactor reactor facﬂrty personnel the pubhc or

critical state by installation or removal of a moveable experrment and that compllance is
maintained with these Techmcal Specrﬁcatlons :

Speciﬁcation (4) requires a determination of the reactivity worth of secured experiments to
provide a high degree of confidence that the experiment cannot cause undesirable influences on

‘reactor behavior, such as 1ndu01ng unacceptable changes ‘in shutdown margln and that

compliance is maintained with these Technical Specifications.

Specification (5) requires a determination of the reactivity worth of all experiments to provide a
high degree of confidence that the assembly of experiments cannot cause undesirable influences
on reactor behavior, such as inducing unacceptable changes in shutdown margln and that
compliance is maintained with these Technrcal Spemﬁcatlons S SR

Specification (6) provides surveillance requ1rements on the use of explosives in experiments to
remove the risk -of damage to the reactor: due ‘to -an* 1nadvertent detonatron of the explosive
material. B S, :

Specification’(7) provides a ‘surveillance requiremerit: for-the ‘permitted inventory of radioactive
isotopes of iodine in an experiment to protect the health and safety of personnel and the pubhc 1f

the experiment suffers a catastrophic failure'and réleases all of the radioactive iodine.

Specification (8) provides a- reéquirement  for- conductof a° revrew of 1nspectron and corrective

~ actions following a sample failure to provide a-high degree 'of assurance that'the research reactor

may be safely operated »
Specrﬁcatron (9) perrnlts minor modlﬁcatlons to: prev1ously approved experiments,’ but only 1f :
the modifications- do not present hazards that are’ 81gn1ﬁcantly different than the" previous

~ experiment. This requirement allows conduct-of: éxperiments that are substantially similar to

previous experiments without triggering a requirement that every single experiment be reviewed -
and approved by 2- Senior Reactor Operators Level 2 or Level 3 management and the Reactor
Safeguards Comm1ttee : - :

[

4.7 Se‘aled Sources in the Reactor Pool : -

Apphcab1l1ty This specification applies to the survelllance requirements for sealed radloactrve
sources in the reactor pool. S

Ob]ectlv The objective is to prov1de assurance that sealed sources are stored and used in such a

!

the environment.
Speciﬁcations:

e An 1nventory of sealed sources in the reactor pool shall: be kept to’ demonstrate that the
total radroact1v1ty remains below 100 000 curres :

AU

?) " The written Standard Operating Procedure for storage and use of sealed sources shall b
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Basis:

“Specification (1) requires an up-to-date inventory to prov1de data to show the amount of sealed

reviewed and approved by the Reactor Safeguards Committee.

source. radroactwlty stored in the reactor pool.

Specification (2) requires that a ‘written Standard Operatmg Procedure be reviewed by the
Reactor Safeguards Cemmittee to provided additional oversight over the use of sealed sources.

4.8

“Boron Neutron Capture Facility' o

pp_hcabrhty This, spe01ﬁcat10n apphes to the survelllance requlrements for the BNC fac111ty

' Ob]ectrv The objectrve is to assure the proper operatlon of the BNC facrhty

Specifications

a

@

3)
Q)

)

©) .

7).

Operahility o.f the BNC facrhty -reactorv‘ scram mechanlsm .'shallﬂ:,be'A -checked and

documented before operation of the. experiment commences each day that the BNC
facility is used to carry out a BNC experiment. A scram test shall _be.carried out.from full
power before BNC facility use if more than 6 months have elapsed during which the

BNC facility was not used for BNC experiments, or after. a. component or system'

modrﬁcauon which could affect the scram system.

‘ Srngle door access to the fac111ty shall be conﬁrmed before each day of operation of the

BNC facility.

The operahrlitj' of each s);stem listed 1n Specrﬁcations 3..8(3-)(a) through é.8(3)(h) shall be
checked and documented before operation of the experiment commences each day that

the BNC facility is used to carry out a BNC experlment

Operability of the reactor bridge pos1t10n sensor shall be checked and documented before '
.operation of the experiment commences each day that the BNC facility is used to carry
..out a BNC experiment. - : : ;

Operability of an alternate means of monitoring reactor bridge'position in the event of a

~failure of the bridge position readout, as permitted in Technical Speciﬁcation 3.8(5), shall

be checked and documented before operation of the experiment commences each day that
the BNC facility is used to carry out a BNC experiment.

Operability of the display of the reactor linear power and-log power display channels

shall be checked and documented before operation of the experiment -commences each
day that the BNC facility is used to carry out a BNC experlment

. Operablhty of the radratron momtor radlatlon momtor alarm portable radiation detection

instruments and personal dosimeters shall be checked and documented before operation |

Page, 46 of. 70



(3

)

(10) -

(1D

(12)",,

(13)

(14)

of the experiment commences each day that the BNC facility is used to carry out a BNC
experiment. The radiation monitor shall be calibrated quarterly for every calendar
quarter that the BNC facility is in use to perform a BNC experiment. :

Operability of the intercom system or two way communication system shall be checked -
and documented before operation of the experiment commences each day that the BNC
fa0111ty is used to carry outa BNC experlment

' Operabrllty of the BNC facrhty access door shall be checked and documented before

operation of the experiment commences each day that the BNC fac111ty is used to carry
out a BNC experiment. UG e e e

Operability of the closed circuit television monitoring.system and emergency lighting and
backup power system shall be checked and documented before operation of the
experiment. commences each day that the ' BNC facﬂlty is-used to carry' out 4 BNC
experiment.

Maintenance, repair and modification of the BNC facility, 1nclud1ng 1dent1ﬁcat10n of the

C supervrsmg Semor Reactor Operator shall be documented

Before each day s operatlon'lt'shall be verlﬁ'e'd"tha't:‘ e TR

(a) . the instructions: have been posted

Y R L e
NER ]

(b) training of personnel who operate the controls of the BNC facﬂlty has been
SR -documented before being permltted 1o operate the BNC fac111ty controls

(c) the procedure for conduct of the BNC experlment has been posted

_' (d) - instruction has been g1ven to BNC facility personnel that the reactor brldge shall-

be moved only with permlssmn of a Reactor Operator or Senior Reactor Operator
and-under the d1rect superv1s10n of a Senlor Reactor Operator

It shall be documented before use of the BNC facility commences that the approval of a
senior reactor operator is required before performmg any action that affects the reactivity
of the research reactor.

'CharacterizatiOn of the BNC neutron beam and-beam monitors shall be carried out before

initiation of use of the neutron beam for BNC experrments The followmg survelllances
apply: ' o ' ~ |

(a) ~ ‘beam intensity, diameter and- dlvergence shall be measured accordmg to the

following schedule
(i) before initial use in a BNC experiment, weekly for any week that the beam

~will: be:used ‘and semiannually for any six: month 1nterva1 that the BNC
" neutron beam will be used for BNC experiments; .
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(i)  prior to performance of a BNC experiment if a beam component has been

modified or replaced in the interim since a prior beam characterization

was carried out;

(b) beam monitors shall be calibrated at least once every two years for any two year
interval that the neutron beam is used for BNC experiments. An initial calibration
shall be made prior to carrying out a BNC experiment if more than two years have
elapsed during which the -BNC facility was not used to perform- BNC
experiments... The-beam monitors. shall be calibrated by a means that is traceable
to the National Institute of Standards and Technology, and shall measure dose or

- dose rate.

Basis

Surveillance requirement (1) requires operahility of the BNC facility to be checked and

documented before .each..day. of. use 'of the. BNC facility to provide assurance that the scram

mechanlsm will be operable during the course of a BNC experiment =

Surveillance requirement (2) requlres that one access door be available for a access to the BNC

facility at all times to maintain access control. ; e p e = :
yoo

Surveillance requirements (3) prcvides f(ir checks to BNC facility and research reactor systems

to provide assurance that the BNC facility and research reactor can be safely used in the conduct
of a BNC experiment. :

Surveillance requirement (4) requires a daily check and documentat1on of the operabillty of the
reactor brldge position sensor to ensure that reactor bridge position information is cont1nuously
available to BNC facility personnel : :

Surveillance requirement (5) allows a check for operability'of alternate nieans-,of .monitoring
reactor bridge position if the reactor bridge position sensor is not operable.

Sur;/eillance requirement (6) prcuides for a 'check and docurnentaticn of the operability of the

linear power and log power displays to give assurance that research reactor power level
information will be readily available to BNC facility personnel.

Surveillance , requirement (7) .specifies checks of the operability of the radiation monitor,

i

|

radiation monitor alarm, portable radiation detection instruments and personal dosimeters before :

each day to provrde assurance that the required monltors and alarms. are operable to maintain a |

' safe work environment for BNC personnel

i

Surveillance requirement (8) requires checking of the communication system between.the BNC . }

facility and the reactor control room to provide assurance that personnel have adequate two way
communication. :
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- Surveillance requirement (9) requires an operabrhty check of the BNC facility access door
" because the door is part of the reactor pos1t1on1ng system e

Surveillance requirement (10) requires a check for operability of the closed circuit television
emergency lighting, and backup power systems to provide assurance that the video monltormg
system will be operable durmg the course of a BNC experrment :

Survelllance requ1rement (1 1) prov1des for documentation of oversrght of mamtenance repair
and modification of the BNC facility to provide assurance that that all such activities are
performed under the supervision of personnel cogmzant of rad1at1on safety, system function and
reliability, and quality assurance. - P R :

Surveillance requirements 12(a) through 12(d) provide assurance that the required posting of
instructions, training of BNC facility personnel and postmg of procedures have been
accomphshed ,

Surverllance requrrement (13) limits actions and requrres documentat1on of actions that influenice
reactivity of the research reactor bécause changes in reactivity, which can change reactor power
levels and power dlstr1but10n may only be done w1th the approval of a semor reactor operator _

Surveillance requlrement (14) provides assurance that the BNC neution beam character1st1cs will
be well understood when the beam is used for BNC expenments o

5 - DESIGN FEATURES -

5.1 Slte and Faclllty Descrlptlon

Apphcablhty Th1s spec1ﬁcat1on apphes to the Washmgton State Un1vers1ty research reactor site
location and facility description. The research reactor is located within the Dodgen Research
Facility, which is a concrete bulldmg located approx1mately one m1le east of the main port1on of
the WSU campus. - : *

Ob]ect1v The obJectrve is to spec1fy the 51te and the fac1hty of the Washmgton State Un1vers1ty
research reactor.

Speciﬁcations:

1

(1)  The site is that area bound by the perimeter that encloses the Nucléar Radiation Cénter

" building, (also known as the Dodgen Research Facility), the fericed area immediately
outsidethe east pool room loading dock door and the fenced area 1mmed1ately out51de the
beam room west loading dock door. s ‘

(2) © The Washmgton State Un1ver51ty research reactor shall be located in the hcensed area of
~ .+ the Dodgen Research Facility.: e ! ' o

(3)  The facility shall be the following:
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(a)  the room in which the WSU research reactor is located, also known as Room 201,

the reactor control room which is within Room 201, the pump room, primary

coolant water purification room, primary coolant and makeup water valve
" manifold room; : :

«(b) - the research reactor beam room, also known as Room 2.
(4)  The facility shall be a restricted area.

Basis:-

Descrrptlons of the Nuclear Radlatlon Center Dodgen Research Facﬂrty, reactor bu11d1ng, and °

site are provrded in detail in.the Washington State University Safety Analysis Report.
,Spec1ﬁcat10n ( 1) provrdes a descrlptlon of the site. .

Spec1ﬁcat10ns (2) and (3) provrde a descrlptlon of the locatlon of the research reactor and the
licensed area, and that'the location.of the research reactor shall be.within the licensed area of the
Dodgen Research Facility. ~ -

-Specification (4) requires that the facility be a restricted area.. .
52 N : A.Reactcr.'Fuel‘ J
Apphcablhty This spe01ﬁcat10n apphes to the fuel rods used in the reactor core.

_Ob]ectrve The objectlve is to ensure that the fuel rods are des1gned and fabrlcated to prov1de
confidence that the fuel has a h1gh degree of rehab1hty with respect to, physrcal and nuclear
—characterlstlcs ' R - . , A

‘Spemﬁcatlons; .
(1)  The unirradiated 30/20 fuel rods shall have the following characteristics:

(a) the uranium content shall be a maximum of 30% by Welght uranium, enrrched to
 less than 20% > 5U . _ _

PR
i

(b) .- -the hydrogen to-zirconium ratio-(in the ZrH,) shall be a nominal 1.6 H atoms to |

. 1.0 Zr atoms with a maximum H to Zr ratio of 1.65; .

() the erbium content shall be homogeneously distributed with a nominal 0.90% by

weight;
(d): .-the claddmg shall be 304 stalnless steel with.a nominal thickness of 0 020 1nches

(2) The unirradiated standard fuel rods shall have the followrng characterlstlcs

- Page 50 of 70



(a) the uranium content shall be a maximum of 9. O% by werght enriched to less than
20% 235U : o

(b) the hydrogen to zirconium atom ratio (in the ZrHy) shall be between 1.5 and 1.8
() the cladding shall be 304 stainless steel With a nominal thickness of 0.020 inches.
Basis:

The fuel specification permits a maximum uranium enrichment of less than 20% in the 30/20 -
LEU fuel. This is about 1% greater than the design value of 19.75% enrichment 25U . Such an
increase in' loading would result in an increase in the’power dens1ty of less than l% An 1ncrease
in local power density of 1% reduces the safety margln by Tess than 2% P :

than the design value of 0.9% by weight, (however, the quant1ty of erbium in the full core_ sha_ll
not deviate from the design value by moré than -3:3%).-This variation for a single fuel elemiént
would result: in-an increase. in the:fuel element power: densrty from ‘1% to 2% Such a small
increase in local power density would reduce the safety margin by less-than 2%

The maximum hydrogen to zirconium ratio of '1:65-‘could result in a-maXimum'stress under
accident conditions in the fuel rod clad about a factor of two greater than that for a hydrogen-to- -
zirconium ratio of 1.6. This increase in the clad stress during an accident Would not exceed the
rupture strength of the clad

A maximum uranium content of 9% by We1ght 235 U for the standard TRIGA elements is about
6% greatér than the des1gn -value of 8.5%- by’ weight °U. ‘Stuich’ an’ increase in loadmg wotlld
result in an increase in the’ power densrty of 6% and reduces the safety margin by 10% ‘at'most.
The maximum hydrogen to zirconium ratio of 1.8 could result in the maximum stress under
accident conditions in the fuel rod clad being about a factor of 2 greater than the value resulting
from a hydrogen to zirconium ratio of 1.60. However, this increase in the clad stress during an
accident would not exceed the rupture strength of the clad

5.3  Reactor Core

Applicability: This specification applies to the configuration of fuel and in-core experiments.
Objective: The objective of this specification is to énsufe that provisions are made to restrict the
arrangement of fuel rods and experiments to provide ‘assurance that excessive power densities

will not be produced.

Specifications:

(1) The core shall be an arrangement of TRIGA uranium zirconium hydride fuel moderator
assemblies positioned in the reactor grid plate. ’
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2) The TRIGA core'may be composed 0f 30/20 fuel or a combination of standard and 30/20
fuel (mixed cores) provided that the 30/20 fuel region contains at least 51 30/20 fuel rods
located in a contiguous block in the central region of the core.

3) : A reactor core fueled with a mixture of fuel types shall not be operated with a vacant core’

lattice position in the 30/20 fuel region. Water holes in the 30/20 fuel region shall be
+» -limited to single-rod holes. Lattice positions in the fueled region of the core that are not
- “occupied by fuel assemblies, reflectors, or experiments shall be occupied by fixtures that

| ~ will prevent the installation: of a.fuel assembly-into a posmon not occupled by a fuel .

assembly, reflector or experlment

(4)  The reflector, excluding experiments and experimental facilities, shall be water or a
combination of graphite, aluminum and water. _ : : .

Basis: :

ASpee.iﬁcation (1) calls'for the hse. ef TRIGA ﬂ'fuel'in the WSU research. reactor tStan.dafd TRIGA
cores have been used for years and- their characteristics are. well-documented.. Mixed cores of
30/20 fuel and standard .fuel have been- tested by WSU and General: Atomics and operated

successfully Calculations, as well as measured: performance of mixed cores in the WSU reactor,

have shown that such cores can be safely operated.

‘S.pe“ciﬁcation ) desctihes possible feactor core e'orhpoéltlons Ih mixed. cores; it is necessary to
arrange 30/20 fuel rods in a contiguous, central region of the core to control ﬂux peaking and
power- generatlon peak values in 1nd1v1dual fuel rods. -, - foe e - :

"x‘

Spe01ﬁ,cat10n (3) descrlbes condltlons that apply to core lattice positions. Core lattice positions

in the standard fuel region may contain experiments or an experimental facility which prevent

accidental fuel additions to the reactor core. Vacant core lattice. positions are not permitted in the

-30/20 fuel reglon

‘Spemﬁcatlon (4) describes types- of permissible core reflectors. The core will be assembled in |

the reactor grid-plate which is located in a pool of light water. - Water in combination with

graphlte reflectors can be used for neutron economy and the enhancement of experimental

facility radiation requirements.
5.4 Control Rods

‘Apphcablhty “This spe01ﬁcat10n apphes to the control rods used in the reactor core.

‘Objective: The objective is to ensure that the control rods have a high degree of rehablhty with

respect to physical and nuclear.characteristics. .

Specifications:
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(D Standard control rods shall have scram capability and contain borated graphite, B4C
- powder, boron or boron compounds in sohd form w1th1n alumlnum or stainless steel
claddlng . . ,

(2) The regulating control rod does not have scram: capablhty and shall be stalnless steel.

3) The ‘transient control rod shall have scram capabrhty and contain borated graphlte or
‘boron‘compounds in a solid form within aluminum or stainless steel. The transient rod
shall “have an adjustable upper limit: to allow variation of reactivity insertions. The
transient control rod does not 1ncorporate a fueled follower. :

Basis: _ G Ter R e e

Specification (1) describes the requirement that the standard control rods have scram capability,
which allows the reactor operator to quickly shut down the research reactor. The poison
" requirements fot the control rods are satisfied by using neutron-absorbing borated graphite,: B4C
powder, boron or boron compounds. These -neutron poison's shall -be contained in a suitable
cladding material, such:as ‘aluminum. ot stainless steel, to” ensure mechamcal stab111ty dur1ng
movement and to isolate the neutron poison from the pool water e 3 :

Specification (2) describes the scram capab111ty and composrtlon of the regulatrng rod. Slnce the
regulatmg rod is a’ low worth control rod 1ts ”unctlon is satrsﬁed by usmg sta1nless steel
Specrﬁcatlon (3) describes the requ1rements for the tran51ent rod The transient control rod
Wthh is used to produce a reactor pulse shall have prov1s1ons for varlable reactlvrty 1nsertlon

A

55 FuelStorage SR B T

pphcabrhty ThlS spe01ﬁcat10n apphes to the storage of reactor fuel and fueled devices at times
when 1t is not in the reactor core.

Ob]ectlv The objectrve is to ensure that reactor fuel rods and fueled. dev1ces in storage w111 not
become critical (kess = 1) and will not reach an unsafe temperature. - ¢ - Lo

Specifications:

(1) All fuel rods and fueled devices shall be stored in a geometrical array where the keff is
less than 0.8:for all conditions of moderation-and reflection. < -

(2): Irradiated fuel rods 'and fueled:devices shall be stored in an array which will permit
sufficient natural convective cooling by water or air, so that the fuel rod or fueled devrce

temperature will not exceed design values.

Basis: The limits imposed by Specifications 5.5(1) and 5.5(2) are conservative and ensure safe
storage.
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5.6 ' Radiation Monitoring System

Applicability: This specification describes the functions and components of the area radiation -
monitoring equipment, the continuous air monitor and the exhaust'gas monitor.

Objective: The objective. is to describe the radiation monitoring equlpment that shall be operable
to ensure safe operation of the reactor. : .

:Specifications:

(1) . The area radiation monitors,;shall be ‘sensitive to gamma radiation, shall monitor radiation
fields in key locations, and shall alarm and readout at the reactor control console.

) The ‘Continuous Air.Monitor:shall:- = - . -
(a) | be capable of partieulate 'eolleetion‘,‘ and. detecti_on of beta and gamma radiation;

(b) ,monltor particulate radioactivity -in the pool room air, alarm and readout at the .
reactor control console; : : : - |

(c) ... be capable of causing the building ventilation system to- switch from the normal ﬂ _
- .mode, into- the-dilution mode- upon .initiation of a: hlgh continuous air monltor |
alarm signal when the reactor is operating. : ‘ “

(3) - . The exhaust gas monitor shall be capable of detectmg ganima radiation, and shall monitor
41Ar content in ventilation system exhaust air, and shall alarm and readout at the reactor '

control console 1

|

Basis: o ’

The area radiation monitoring system described in ‘specification (1) is intended to provide -
;information of the level of radiation to operating personnel to maintain a safe work environment
and if necessary, to evacuate the facﬂlty and take the necessary steps to.prevent the spread of
radioactive materials to the surroundings. : L . , ;i
,The-_continuous air monitor-described in-specification (2) samples air above the reactor core, and |
would be the most likely monitor to first detect a leak of fission products from the reactor.

The exhaust gas monitor described in specification (3) is- required to sample and monitor
ventilation system exhaust air to. provide a live time indication and a record of the level of ‘
-radioactivity in building exhaust gas effluent. The primary efﬂuent component that is monitored
is Ar-41.

5.7 Reactor Bulldmg and Ventllatlon System

pphcablllty This spemﬁcatlon apphes to the bu11d1ng that houses the reactor L
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Objective: The objective is to ensure that provisions are: made - t0 restrict the amount of
radloactlvrty released 1nto the environment.

Speciﬁcations:

) The reactor shall be housed in a facility de51gned to restrict leakage The minimum free
volume in the facility shall be at least 10° cm®. :

2) The reactor building shall be equipped with a ventilation system designed:to.filter and

exhaust air or other gases from the reactor building and release them from a stack at a

" height of 46 + 2 feet from the ground level in the front of the Dodgen Research Facﬂlty
building. - : : T -

(3) A set of controls for the ventilation system shall-be located outside the reactor pool room
and control room areas. The controls shall be capable of changlng the ventrlatlon system
mode of operation into the dilute or isolate:mode: - i

4 The reactor pool room ventilation system shall have'a dllutron mode of operatron with the
followmg characterrstlcs : o b N .

-+ (a) - air from the reactor pool room shall be thixed: and diluted with outside air before
© . .being discharged from the facﬂlty when the ventllatron system 1s operated in the
dilution mode T e oo R

(b) = the exhaust air from the reactor pool room shall pass: ‘through a filter before being
+ discharged from the facility. when the Ventllatlon system is operated in the dilution
mode. ;

Basis:

Specification (1) addresses facility design.- The facility is designed 'so that the ventilation system
will maintain a negative pressure with respect to the atmosphere outside the reactor pool reom to
minimize uncontrolled leakage to the environment. - The reactor pool room air would' be
- maintained at a negative pressure with respect to the surroundings in'both the normal and dihite
modes, with respect to limiting the release of effluents through controlled pathways. The free air
volume within the reactor bu11d1ng is 1solated when the Vent1lat10n system is operated in the
isolation mode. ; S C : .

Specification (2) provides a requirement for the air exhaust system.stack height to- be above
ground level to provide a greater dilution effect for exhaust effluent’ gases than would be the case
for ground level releases. S R ' '

Specification (3) provides a requirement that a set of controls for isolation, dilution, and normal
operation of the ventilation system are located- external to the control and reactor pocl rooms; so
that proper, handling of airborne radioactive materlals in emergency srtuatlons can be managed
with a minimum of exposure to personnel. - ~ : :
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Specification (4) provides a requirement that the reactor. pool room ventilation system have a :
dilution mode to minimize release rates of airborne radioactive material, and that the exhaust air
be passed through an air filter before release. This is to control the rate at which airborne !
effluents can be released from the facility. The air filtration system will remove most particulate
material, restricting releases to gases that can pass though an air filter, such as argon krypton
and Xenon. : ‘

58 _ 1React6r Pool Water System

Apphcablhty Thrs spec1ﬁcat1on apphes to the pool contamrng the reactor and to the coohng of }“ .
the core by the pool water. e .

Objective: The ObjCCthe is to ensure that coolant water shall be avallable to provide adequate .
cooling of the reactor core and adequate rad1at10n shreldmg : ‘

Speeiﬁcations:
(1) - The reactor' oore shall be c":ooled by natnr.aI‘ eonveetion watertﬂov&'f; ' " ”

(2) ) All p1p1ng extendlng more than 5 feet below the surface of the pool shall have adequate “
‘ prov1srons to prevent 1nadvertent 51phon1ng of the pool: AT _‘

(3) A pool level alarm shall be provided to indicate in the reactor oontroi room and at a
remote location of a loss of coolant if the pool level drops more than 8 inches below the :
normal level. -

f(4‘) o “ The reactor prrmary coolant pool shall prov1de for at least 16 feet of water above the top |
- of the core. » L N S . t

Basis: .

v

)Specrﬁcauon (1) is based on thermal hydrauhc calculatlons Wthh show that the WSU research
reactor can operate in a safe manner with natural convection flow of the primary coolant at
power levels up to 1.3 MW with primary coolant temperatures as high as 50 °C. .

Spe01ﬁcat1on (2) requrres a means to prevent accrdental srphonlng through pipes so the pool
water level cannot drop due to a siphon dlscharge to a level that would not provide sufficient ' ‘
shielding from radiation when the reactor is shut down. S L .

~ Specification (3) reqnires that a loss of coolant alarm initiates a signal to provide a rapid means .
of alerting the reactor staff to a drop in primary coolant level.

1\

Specification. (4) requires a minimum value for water height over the reactor core to ensure that \‘
the reactor w111 not be operated Wlthout the appropriate pressure for the reactor coolant. |
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6.1

¢

@)

* ADMINISTRATIVE CONTROL

Responsnblllty and Orgamzatlon

‘The Washmgton State Unlver51ty research reactor shall be operated by the Nuclear

Radiation Center of Washington State University. The organlzatron of the research
reactor facility management and operation shall be as shown in Figure 6.1. The
responsibilities and authority of the Level 2, Level 3, and Level 4 operatmg staff shall be

The followmg organlzatlonal levels and resp0n51b1ht1es shall exist:

@

(b)

©(©)

(d)

(e)

defined in wr1t1ng in these Techmcal Spemﬁcatrons

Vice Presrdent for Research (Level 1): The V1ce Pre51dent for Research is the
head of the WSU Office of Research R

Director of the Nuclear Radiation Center (Level 2): The Director of the Nuclear
Radiation Center shall report to the Vice President for Research. The Director is
responsible for ensuring that regulatory réquirements‘and implementation aré in
accordance with requirements of the U.S. Nuclear Regulatory Comniission, the

" Code’ of Federal Regulatlons ‘the State of Washmgton and Washlngton State

University regulations and ‘the- requlrements of the"WSU Reéactor Safeguards

. Commrttee

Reactor Supervisor (Level 3): -

1) The Reactor Superv1sor shall report to the Director of the Nuclear
Radiation Center and is responsrble for guidanee, oversrght and techmcal
support of reactor operations.

(ii) The Reactor Superv1sor shall report to the Director of the Nuclear
Radiation Center and to the Reactor Safeguards Commlttee in matters of
k radratlon protectlon '
Reactor Operatlng Staff (Level 4):" The reactor operatlng staff shall report to the
Reactor Supervisor. Reactor operating staft shall include one or more llcensed
Semor Reactor Operator Reactor Operator or Reactor Operator trarnee '

Radiation Protectlon

(i.) ~ Radiation protectlon activities shall be carried out by Level 3 or Level 4
with supervisory functlon performed by the Level 3, Reactor Stpérvisor.

(ii) -~ The Reactor Safeguards Committee shall perform the réview and audit
o functlon over the radiation protectron activities within the facility.
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(i)  The Director of the Radiation Safety Office, as an ex-officio member of -
. the Radiation - Safeguards Committee, shall provide communication
regarding radiation safety to the Director of the Nuclear Radiation Center.

(iv)  The.Director of the Radiation Safety Office shall have oversight, through '
the Reactor Safeguards Committee, of activities utilizing radioactive
material. » ;

3) Responsibilities of one level may be assumed by higher levels or by alternates designated |
by a higher level, conditional upon meeting all requirements for the position.

Level 71 ﬂ
Vice President for Research P

| Director, Radiation li;eac;bffS’aféguard;s_' ) o ‘_ o o L_evel'2: 1;
" Safety Office " |_..._| = ‘Committee "I _""'____1  Directorof the ;
B ' B R " | Nuclear Radiation Center '

Review
Function

‘Audit SELANEES NN
Function Level 3 ,
P Reactor Supervisor

: Reactor Operating Staft
—— Reporting Lines , (Health Physics and Reactor Operations)
Communication Lines - S . o

Figure 6.1 Facility organization

6.2 Stafﬁng

6.2.1 Minimum' Staffing Levels -

(1) ~ When the ‘reéc:tor' is not secured, the niinimu;fl ;st:afﬁ'ng;leﬁlel shall consist of:
(a)v‘ a licensed Reactor Operator-or .Senior Reactor bperator in the control room; -
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€)

6.2.2

)

6.3

6.4

6.4.1

(b) a second de51gnated person present at the fac111ty complex able to carry out
written instructions;

(¢) - a designated Senior Reactor Operator Who shall be readily avallable in the
- Dodgen Research Facility or on call.

A Senlor Reactor Operator who is “on call” shall be deﬁned as an 1nd1V1dual who

(a) '*has been spe01ﬁcally de51gnated and thls -designation is known to the Reactor
" Operator on duty;

(b) keeps the Reactor Operator on duty informed of where he/she can be rapidly
contacted and the contact telephone number;

© (c) ~ is capable of getting to the reactor facility in less than 30 minutes and shall remain

- -within a 15 mile radius of the facility;

It is not necessary to have a Senior Reactor Operator on;call if the Reactor Operator in

~ the control foom is a Senior Reactor Operator If the Reactor Operator in the control
~_room is a Senlor Reactor Operator a second person shall .be present in the facility as
descrlbed in Sectlon 6. 2(1)(b) :

Contact Infqrmation
A list of personnel including name dnd't;‘elephone" nnmi_)evr'shdll}-be readily available in the
control room for use by the Reactor Operator. The list shall include:

(a) facﬂity Difector;

.(b) Reaetof Supeiivisor; B

(c) all licensed Reactor Operators and Senior Reactor Opetators.

Selection and Training of Personnel

The selection, training and requéliﬁcat_io_n of each member of operations personnel shall
meet or exceed the requirements of ANSI/ANS 15.4 — 2007, “Standard for the Selection
and Training of Personnel for Research Reactors,” for comparable positions.

Reactor Safeguards Committee

Function

The Reactor Safeguards Commlttee shall function to prov1de an, .independent review and audit of
the Nuclear Radiation Center activities 1nc1ud1ng c
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©)
@
®)
©)
6.4.2

M

@

= (b) -~ WSU faculty and staff ‘members designated. to. serve on. the Committee' in

)

*

6.4.3

-reactor operations;

. radiological safety;

general safety;

testing and experiments; -

licensing and reports;

quality assurance.

Composition and Qualifications | “
The Reactor Safeguards Commlttee shall be composed of at least five members \\
knowledgeable in fields that relate to nuclear reactor safety. ST ' J

The members of the Committee shall inciude: :

(a) ...~ one Sehior:Reactor. Operator who _rnay be the Director of the Nuclear Radiation

Center. The presence of Nuclear Radiation Center staff members shall not be
.- counted:to. constitute a quorurn::: Nuclear Radiation Center staff members-shall not
be voting members of the Committee. . ERRIPRE o

» accordance with the procedures spec1ﬁed by the WSU commrttee manual. o

The Director of the WSU Radratron Safety Ofﬁce shall be an ex- ofﬁc1o member of the

- Committee.

The Reactor Safeguards Committee is a WSU Presidential Committeelwhich performs

reviews :and -audits of the WSU Nuclear-Radiation Center. The Reactor Safeguards

Committee reports to, the WSU Vice President for Research.

Reactor SafeguardsCommittee,Operation L : S ‘ﬁ
: : |

- The Reactor Safeguards Committee shall operate in accordance w1th a written charter, including | ‘,
provisions for:

(1)
@
(©))
4

- quorums: the committee chair or a designate and two voting members;

semiannual meetings of the full committee;

voting rules;
method of submission and content of pr_esentations to the committee;
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(6)

6.4.4

use of subcommittees;
review, approval and dissemination of minutes.

Reviews

The responsibilities of the Reactor Safeguards Committee or designated subcommittee shall
include the following: :

(D
)

3)-
@)

G)

(6)

o

-.b1enn1al review and approval of all standard operatmg procedures and changes to the

(8)
©) -
(10)

6.4.5

(O

(1) the operating llcense (R-76) by amendment

(ii) Standard Operatlng Procedures

review and approval of new experiments utilizing the research reactor;

review and approval of proposed changes to the followrng

(iil) Technical Specifications. .- 0 o i el

. review of the operatlon and operatlonal records of the Nuclear Radlatron Center

BES TUR LS LR

- 'revrew of operatmg abnormahtres or dev1atlons from normal and expected performance
of equipment with safety significance;.»¢.-".50 - o e b

review in .accordance with 10 CFR '50.59 :whether proposed.changes in €quipment,
systems, tests, experiments or Standard Operating Procedures would be allowed without
prlor authorlzatlon by the U.S. Nuclear Regulatory Comm1ssmn

review of reportable occurrences and the reports ﬁled w1th the U S. Nuclear Regulatory

Comm1ss1on for reportable occurrences;

standard operating procedures;.
biennial review of the emergency plan and the security plan; -
annual review of the radiation protection program;:" -

review audit reports.

Audits

The RSC or a‘ subcommittee shall audit reactor operations semiannually. : The semiannual
audit shall include at least the following:

(@) review of the reactor operating records;
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(b) inspection of the reactor operating areas; - ' e ”
(c)  review of reportable occurrences;
(d) i radiation exposures within and outside the facility;

(e) operations for conformance to the Technical Specifications and
license conditions.

.(2) Tne RSC ora subcommrttee shaft au.dit' .tne: fellowing at biennial intervats:..
Vb l(a.) emer_gvencylf:plan and‘impAlemen:ting plrocednres; L,

+ (b)- " retraining and requaliﬁcationtprogram;:'
6.4.6 Records ) | o B i

The activities of the RSC shall be documented by the secretary of the Commiittee and dlstrrbuted
as follows
(l)A ‘writt‘en report of all audits 'perfo'rmed uhdér Section 6.4.5 shall be ‘prepared and
i+, » -+ forwarded to Level-1:and Level 2 management w1th1n 3 ‘months after the audlt has been '

complete. e ‘ |
2) VA written report of all reviews performed under Section 6.4.4 shall be prepared and '
forwarded to the Level 1 and Level 2 management w1th1n 30 days following the :

completion of the review.

3) The secretary of the Reactor Safeguards Committee shall maintain a file of the minutes of
all meetings. S B - : S

6 4 7 Expenment Review and Approval ’ | o

~ Approved experiments shall be carrled out in accordance wrth estabhshed and approved |
procedures. The following provisions shall be stated 1n a Standard-Operating Procedure for
review and approval of experlments

1) All new experlments or classes of experlments shall be: ‘ e | |

a. . installed in the reactor or in its irradiation fac111t1es only after a safety analys1s has “
been performed; ' ~ :

and
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)

6.5

0

@)

6.6

b. reviewed and approved by at least 2 Senior Reactor Operators, including written
approval by Level 2 or Level 3 management for compliance with the Technical
Specifications;

and
c.  reviewed and approved by the Reactor Safeguards Committee.
Substantive Changes to previously approved experiments shall be made only after review
by the Reactor Safeguards Committee and approved in*writing by Level 2 or designated

alternates. Minor changes that do not srgnlﬁcantly alter the experrment may be approved
by Level 3 or higher. C e g R . B

.An experiment shall not be installed-in the reactor or in its itradiation facilities until after

a safety analysis has been performed and reviewed for compliance with Section 3.6 by
the Reactor Safeguards Committee in accordance with Section-6.4.7 .of these: Technical
Specifications.

Radiation Safety‘ Co e e e S T N AN ARNTI PPN I :

The Reactor Supervisor (Level 3) shall have responsibility for implementing the radiation

: protection- program using guidelines of /ANSI/ANS-15.11-1993(R2004).. The.Reactor
-Supervisor shall réport to Level 2 -management and shall.communicate: wrth the Reactor -

Safeguards Committee on matters of radiation safety.

Radiation Pro'tection-

(a) The Reactor Safeguards Comm1ttee shall have oversrght responsrblhty as defined

in Section 6. 1(2)(e)(11) and 6. 1(2)(e)(1v)

~(b) The Reactor Operatrng Staff (Level 4) shall conduct radlatron protectron

procedures in licénsed areas, and shall report to the Reactor Superv1sor (Level 3)

Action To Be Taken lf a Safety Limit Is Exceeded

The followrng actions shall be taken if a safety 11m1t is exceeded

0]

)

The safety limit violation shall be reported within 24 hours by telephone to the U. S
Nuclear Regulatory Commission Operations Center. - : . :

-~ The: reactor shall ‘be. shut down and reactor operation shall not be resumed until

authorized by the U.S. Nuclear Regulatory Commission.
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The.following actions shall be taken as required by regulations or for a Reportable Occurrence,

The safety limit violation shall be promptly. reported to Level 1 management or
designated alternates, to Level 2 management or designated alternates, to Level 3

management and to the Chair of the Reactor Safeguards Committee.

A safety llmlt Vlolat1on report shall be prepared The report shall descr1be the following:

’(a') : apphcable circumstances leadmg to the Vlolat1on the - cause and contr1but1ng

. factors;

‘l
b
b

(b)  impact of the violation upon.reactor facility components, systems, or structures

- and on the health and safety of personnel and the. publ1c
(c) Jcorrectlve act1on to be taken to prevent recurrence.

The report shall be submitted.to,the Reactor Safeguards Committee for review.

A report shall be submitted .in. wrrtmg, w1thm 10 days, to the U.S. Nuclear Regulatory

Comm1ss1on Document Control Desk.

Required Actions for Reportable Occurren’c}esother than Safety.-Limit Violations

as defined in Sect1on 1 for events that are reportable to the U.S. Nuclear Regulatory Commission

within 24 houts. Reports are to be made to the U.S. Nuclear Regulatory Commission Operations '

- Center for:

,}(1)'

)
3)
)

®)

©
L :Document Contro] Desk w1th1n 10 days..

. Reactor cond1t10ns shall be retumed to normal or the reactor shall be shut down. If it is
necessary to shut down the reactor 0 correct the occurrence, operation of the reactor shall

not be resumed unless authorized by Level 2 or des1gnated altemates and the Chair of the
Reactor Safeguards Committee.

The occurrence shall be reported to Level 1 management Level 2 management or

des1gnated alternates.

The occurrence shall be reviewed by the Reactor Safeguards.Commntee at its next
scheduled meeting. :

An immediate report of the occurrence shall be made to the Chair of the WSU Reactor
Safeguards Committee.

A repOrt shall be prepared that includes an analysis of the causes and extent of possible !

damage, efficacy of corrective action, and recommendations for measures to prevent or

A report shall be subm1tted in. wr1t1ng to the U. S. Nuclear Regulatory Commission
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6.8

(1

(@)

3)

.Standard Operating Procedures

Written procedures shall be prepared, reviewed, and approved prior to initiating any of
the activities listed in this section. The procedures shall be reviewed by at least 2 Senior
Reactor Operators. The procedures shall be reviewed and approved by the Reactor
Safeguards Committee after approval by Level 2 management or desrgnated alternates,
and such reviews and approvals shall be documented

- Written operating procedures shall be adequate to ensure- the safe operatron of the reactor,

but shall not preclude the use of independent judgment and action if requlred to protect
the health and safety of the pubhc Operating procedures shall be in effect for the
following: R A I '

(a) - startup, operation and shutdown of the réadtor: RN

~(b) - fuel loadin'g-,?unloadi'ng, and m'oVem‘ent'Withinz'the;reactor'" S

or
LT ey

© malntenance of major components of systems Wthh could 1nﬂuence reactor

Safety, BT LR R S

(d)- - surveillance - checks, cahbratrons and* 1nspect10ns requlred by Techmcal

Spec1ﬁcat10ns or those that could have an mﬂuence on reactor safety, REE o
(e) personnel radlatron protectlon consistent with apphcable regulations “or
guidelines. The procedures shall include management commitment and programs

" to'maintain éxposuresand releases as low as: reasonably achrevable 1n accordance
S w1th guldehnes ofANSI/ANS 15. 11 1993 (R2004) C o ¥

(H  performing 1rrad1at1ons_ and experiments using the reactor; T -

(g) ' implementation of emergency and security plans;

(h) use, receipt, and transfer of radioactive material;

(1) control rod removal and replacement; -

- (j)  reactor power calibration;

k) performing mamtenance and/or cahbratlon on the reactor and assoc1ated
equlpment ' : C : : :

Substantlve changes to the previous procedures shall be made effective only after
documented review by the review group of the Reactor Safeguards Committee and

. approval by Level 2 or designated alternates or if necessary, by a review under the

regulations established by 10 'CFR-50.59. “Modifications to the procedures that do not
change their original intent may be made by Level 3 or higher, but the modifications shall
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6.9

* typographical errors, editing for clarity or formatting that do.not change the execution of 11

be approved by Level 2 or a designated alternate. Minor'changes, such as corrections of

the procedure may be made by any Senior Reactor Operator but the modifications shall t

be approved by Level 2 or a designated alternate. Temporary deviations from the .

- original procedures may be made by the responsible Senior Reactor Operator or higher

individual present to deal with special or unusual circumstances or conditions. Such
deviations shall be documented and reported within 24 hours to the Level 2 or designated
altemate . :

Facility Operating Records: - .. ..~ =~ - . .~ ., o : 1‘

Records may be in the form of logs, data sheets, or other suitable formis. - The required \t
information may be contained in single or multiple records, or a combination of single or
multiple records. In addition to.the requirements of applicable regulations, records and logs shall

be prepared for at least the-following-items. and retained for the periods: of time indicated in
Sections 6.9.1, 6.9.2 and 6.9.3: : ;

6.9.1 Five Year Record Retentlon ,

Records of the followmg shall be kept for at least ﬁve years

(D

@

B
@),

)
(6)

o

®)

6.9.2

Records of the following components or items shall be kept for the life of the facility:,

M

@
3)

facility radiation and contamination surveys; o 11

~ normal reactor operation, including supportrng documents -such. as: pre- startup checklists
and reactor operating log sheets;

F I

prmcrpal mornteodnce operatlons o
reportable occurrerrcec :: ,- L b__‘.; , o i
surverlletnce atc_trvrtles requrred ;b‘y:_-t}re'Te‘ch:nical ‘Speciﬁcotior‘isv;
experiments performed with the reactor; :

approved changes in operating procedures;

Reactor Safeguards Committee meeting records and audit reports. - -

Life of the Facility Records Retention

gaseous and liquid radioactive effluents released to the environs;

- off-site environ,meﬂt_al monitoring surveys required by the Technical Specifications;

radiation exposures for all personnel monitored;
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(5).

(6)
(7

@)
6.9.3

- updated, corrected and as-built drawings of the reactor facility;

~ fuel inventories, receipts, and shipments;

reviews and reports of violations of Safety Limits; °

reviews and reports of violations of a Limiting Safety Systems Setting;

reviews and reports of violations of a Limiting Condition of Operation..

Tralnmg Records

Record of training, retraining and requal1ﬁcat1on of* llcensed personnel shall be ma1nta1ned at all
times the individual is employed or-until the operator license is- renewed ' ' ‘

6.10 Reports to the U.S. Nuclear Regulatory Commnssnon

All reports in this Section shall be submltted to the U. S Nuclear Regulatory Comm1ss1on
Document Control Desk. ' I T P st T

6.10.1 'Written Reports'Due Within 10 Dnysf T

Written reports of the following shall be submitted to the U S NRC w1th1n 10 days

Q)

@)
€)

A release of radioactivity above perm1s51ble l1m1ts in unrestncted areas whether or not

- the release resulted in property damage, personal injury, or éxposure.” The ‘written report

(and, to the extent possible, the preliminary telephone report) shall describe, analyze, and
evaluate safety implications, and outline the corrective measures -takeén or planned to
prevent recurrence of the event.

a violation of a safety limit;

a reportable occurrence as defined in Sect1on 1 “Reportable Occurrence,” of these
Technical Specifications. : : IR . S

6.10.2 Written Reports Due Within 30 Days -* =

Written reports of the following shall be submitted to the U.S. NRC within 30 days:

(1)

@

a significant variation of measured-values from a corresponding predieted or. previously
measured value of safety related operatmg character1st1cs occurrmg durmg operat1on of '

, the reactor;

a significant change ‘in ‘the trans1ent or. acc1dent analysis as described in the Safety
Analys1s Report;
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3)

permanent changes in the facility orgamzatlon involving Level 1 or Level 2 management
personnel.

6.10.3 Written Report Due Within 60 Days

A report shall be submitted within 60 days after completion of startup testing of the reactor upon
receipt of a new facility license or an amendment to the license authorizing an increase in reactor '
power level. ‘The report shall describe the measured values of the operating conditions, '
. including: ‘ SO . :

(D

2

an evaluation. of facﬂlty performance. in comparison -with d651gn predictions and
specifications; : :

a reassessment of the “safety-analysis submitted with the license.application which U
dlscusses measured - operatmg parameters when ‘measurements indicate a substantial \\
variation from prior analy51s e BETE 1‘

6.10.4 Written Report to the U.S. NRC Within 60 days after June 30 of Each Year ‘

(1)

@

OF

“4)

5)

| (a) - 'epefating experience (including experiments pefformed);

The annual report shall provide the following.information: -

_ a brief narrative summary of

e

(b)- . . changes in facility design, performance characteristics, and.operating procedures |
related to reactor safety and- occumng during the reporting period, and - f

~ (c) results.of surveillance tests and inspections; .

tabulation of the energy output (in megawatt-days) of the reactor, the number of hours
that the reactor was critical, the cumulative total energy output since initial criticality, and |
number of pulses greater than $1 00; :

the number of. emergency shutdowns and inadvertent scrams, including reasons for them ‘
and actions taken to prevent recurrence; . : w'

discussion of the major maintenance bperations perfotmed during the p'eriod including j

. the effect, if any, on the safety of the operation of the reactor-and the reasons for any
. corrective maintenance requlred :

a'brief description including a summary of the safety evaluations of changes in the
facility or in procedures and of tests and experiments carried out pursuant to 10 CFR
50.59; T TP !

~
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(6)

Q)

- (8)

€)

a summary of the nature and amounit of radioactive efﬂuerits released or discharged to the
environs beyond the effective control of the licensee as measured at or before the point of
such release or discharge:

liquid waste (summarized on a monthly basis):

(@)

(b)

@

(e)-

®

monthly rad10act1v1ty dlscharged
total estimated quantlty of rad1oact1v1ty released (in curles)

an esfimation of the specific’ quantity for each. detectable radlonuchde in
the monthly release; SR

fractiOn of 10 CFR 20 Table 3, Appendix‘B limit for each detectable -
radionuclide taking ‘into account thé dilutiofi factor from the total volume of
sewage released by the licensee into the sewage system; < : -

" sum of the fractions for each radionuclide réported above;”

total quantlty of radioactive: material réleased: by ‘the facility into- the sewage
system durmg the reporting period.

Y o i e
R TN

gaseous waste (summarrzed on a monthly ba51s) radloactlvrty dlscharged durmg the

(a)-

(b)

A.}}(C)

@

@©

~ reporting period, mcludlng

total- estlmated quantity of rad10act1v1ty released (1n curles) deterrmned by an
appropriate sampling and countlng method; v

total estimated quantity of *'Ar released (in curies) du'ring the reporting period
based on data from an approprlate momtormg system

: estrmated average atmospherlc diluted concentration of *'Ar released durmg the

reporting period in terms of pCi/mL and-fraction of'the applicable DAC value; .

total estimated quantity of radioactivity in particulate form- with half:lives greater

- - than 8 days (in curies) released during the reporting period' as determined by an

approprlate partlculate momtormg system

-an estimate of the average concentration of other significant- radionuclides present

in the gaseous waste discharge in terms of pCi/mL and fraction of the applicable
DAC value for the reportlng perlod if the estlmated release is greater than 20% of

z the apphcable DAC

solid waste (summarlzed on an annual ba31s)

@
(b)

total amount of solid waste packaged (in cubic feet),

total radioactivity in solid waste in curies,
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(10)

QY

(12)
6.11

(c) the dates of shipment and disposal (if shipped off-site).

an annual summary of the radiation exposure received by facility personnel and visitors :
in terms of the average radiation exposure per individual and the greater exposure per
individual in the two groups.  Each exposure in excess of the limits of 10 CFR 20 shall be
reported, including the time and date of the exposure as well as the circumstances that led .
to the exposure.

an annual summary of the radiation levels including contamination levels observed
during routine surveys performed at the facility including a summary of the average and |
highest levels; ‘ o !

an annual Sumrhary of environmental surveys performed outside the facility. ‘\

Written Communications

All written communications with the U.S Nuclear Regulatory Commission shall be made in

accordance with the requirements of 10 CFR 50.4 “Written Communications.”
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