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. An operational core is any arrangement of TRIGA fuel that is capable of
operating at the maximum licensed power level and that satisfies all the requirements of the
Technical Specifications.

Regulating Control Element: Regulating control element shall mean a low worth control
element that may be positioned either manually or automatically by means of an electric
motor-operated positioning system and that need not have a scram capability.

Standard Control Element: Standard control element shall mean any control element that
has a scram capability, that is utilized to vary the reactivity of the core, and that is
positioned by means of an electric motor-operated positioning systern.

Standard Core: A standard core is any arrangement of all-Standard fuel.

Standard Fuel: Standard fuel is TRIGA fuel that contains a nominal 8.5 weight percent of
uranium with a *U enrichment of less than 20%.

Transient Control Elemeny: Transient control element shall mean any control element that
has the capability of being rapidly withdrawn from the reactor core by means of a
pneumatic drive, that is capable of being positioned by means of an electric motor-operated
positioning system, and that hac scram capabilities.

1.4 Reactor Instrumentation

Channel Calibration: A channei calibration consists of comparing a measured value from
the measuring channel with a corresponding known value of the parameter so that the
measuring channel output can be adjusted to respond with acceptable accuracy to knowr
values of the measured variables.

o. A channel check is a qualitative verification of acceptable perforrance by
observation of channel behavior. This verification may include comparison with
independent channels measuring the same variable or other measurements of the variables.

Channel Test: A channel test is the introduction of a signal into the channel to verify that it
is operable.

y Sy . Experiment safety systems are those systems, including their
associated input circuits, that are designed to initiate a scram for the primary purpose of
tecting an experiment or to provide informadon that requires manual protective action to
initiated.

: Limiting safety systems settings are the settings for
automatic protective devices related to those variables having significant safety functions.

Measured Value: The measured value is the magnitude of that variable as it appears on the
output of a measuring channel.

Ma;ndnf_cmnm: A measuring channel is the combination of sensor, interconnecting
cables or lines, amplifiers, and output devices that are connected for the purpose of
measuring the value of a variable.

m: A system, device, or component shall be considered operable when it is capable
of performing its intended functions in a normal manner.
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3.0  LIMITING CONDITIONS OF OPERATION
31 Sieady-State Operation

llity: This specification applies to the energy generated in the reactor during
steady-state operation.

Objective: The objective is to ensure that the fuel 1€ mperature safety limit will not be
exceeded during steady-state operation.

Specificatons: The reactor power level shall not exceed 1.3 MW under any condition of
operation.

Amendment No. 13

Basis: Thermal and hydraulic calculations performed by the vendor indicate that TRIGA
fuel may be safely operated up 1o power levels of at least 2.0 MW with natural convection
COOlihg.

3.2  Reactivity Limitations

iity: These specifications apply to the reactivity condition of the reactor and the
reactivity worth of control elements and experiments. y apply for all modes of
operation.

i€ The objective is to ensure that the reactor can be shut down at all times and to
ensure that the fuel wemperature safety limit will not be exceedid.

Specifications: The reactor shall not be operated unless the shutdown margin provided by
contm) elements shall be 0.258% or greater with:

(1)  the highest woith nonsecured experiment in its most reactive state

(2)  the highest worth control element and the regulating element (if not scrammable)
fully withdrawn

(3) the reactor in the cold ¢ritical condition without xenon

Basis: The value of the shutdown margin ensures that the reactor can be shut down from
any operating condition even if the highest worth rod should remain in the fully withdrawn
position. If the regulating rod is not scrammable, its worth is not used in determining the
shutdown reactivity.

3.3 Pulse Mode Operation

llity: This specification applies to the peak fuel temperature in the reactor as a
result of a pulse insertion of reactivity.

Obiective: The objective is to ensure that fuel element damage does not occur in any fuel
rod during pulsing.

ations: The maximum reactivity inserted during pulse mode operation shall be such
that the peak fuel temperature in any fuel rod in the core does not exceed 830°C. The







(1) The FLIP-fueled region in a mixed core shall contain at least 22 FLIP fuel rods in a
contiguous block of fuel in the central region of the reactor core. Water holes in the
FLIP region sha'l be limited to nonadjucent single-rod hules.

(2)  The PTR as defined in Section | 4 and as calculated by the method used in the
FLIP conversion safety analysis report shall not exceed 1.5 for an operational core.

: The limitation on the aliowable core cunfigurution as set forth in Section 4.1 of the

frel conversior safety analysis report limits power peaking effects. The limitation on
pomu;or :;uklng effects ensures that the fue! temperature safety limit will not be exceeded in
a mixed core.

A S00°C safety : ysten setting and a 1.5 PTR limit the maximum possible steady-state fuel
temperature in the FLIP region to less than 800°C,

36 Coutrol and Safety System
3.6.1 Scram Time

Applicability: Th.s specification applies to the ume required for the scrammable control
rods to be fully inserted from the instant that a safety channel variable reaches the safety
system setting.

mu: The objective is to achieve prompt shutdown of the reactor to prevent fuel
e.

M: The scram time from the instant that a safety system setting is exceeded to
instant that the slowest scrammable control rod reaches its fully inserted position shall
not exceed 2 seconds. For purposes of this section, the above specification shall be
considered to be satisfied when the sum of the response time of the slowest responding
nf:ﬁr channel, plus the fall time of the slowest scrammable control rod, is less than or
equal to 2 seconds.

Basis: This specification ensures that the react~r will be ptly shut down when a scram

signal is initiated. Ex(?mencc and analysis have indicated that for the range of transients

anticipated for a TRIGA reactor, the specified scram time is adequate 1o ensure the safety of
the reactor.

3.6.2. Reactor Control System

Applicability: This specification applies to the infor~ation that must be available 1o the
reactor operator during reactor operation.

Qbjective: The objective is to require that sufficient information is available to the operator
to ensure safe operation ot the reactor.

jons: The reactor shall not be operated in the specified mode of operation unless
the measuring channels listed in Table 3.1 are operable.
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Table 3.1 Measuring Channels

‘ Min. no. Effective mode
Measunog.channel operable S5 pulse
Fuel element | X X
Linear power level 1 X
Log power level | X
Integrated pulse power 1 X

- - T e et i et

Note: 8§ = steadv-state
3\.“ Fuel temperature displayed at the control console gives continuous information on
1§ parameter, which has a specified safety limit. The power level monitors en - e that the

reactor power level is adequately monitored for both steady-state and pulsing .- Jes of
operation. The fications on reactor power level indication are included in this section

shice the power level is related to the fuel temperature.

3.6.3 Reactor Safety System

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

Qbjective: The objective is to specify the minimum number of reactor safety system
channels that must be operable for safe operation,

Wﬂ; The reactor shall not be operated unless the safety channels described in
operable.

11



1able 3.2 Minimum Reactor Safety Channels

Number operable

Salety vhannel . "unclion, EE ' L mpjmmm
Fuel temperature Scoen if [0 temperature exceeds S00°C 1 1
Power level Scram if power level exceeds 1100 kW ]
Manuai scram Manually initiated scram | 1
Wide range Prevent initiation of a pulse above 1 kW 1

Prevent control element withdrawal when

neutron count is less than 2 cps 1
High-voltage monitor Scram on loss of high voltage to powe

channels 1 1
Pulse-mode switch  Prevent withdrawal of standard ¢ introl

and regulation elements in puls mode |
Preset timer Transient rod scram 15 secr; ads or less

after pulse ]
Pool level Alarm if pool level fall' below 16 ft over

the core 1 1
Transient rod control  Prevent applicatio  of air unless fully

inseried 1
Note: S§ = steady-state - - 7 Amendment No. 13

Bases: The fuel terr erature and power level scrums provide protection to ensure that the
reactor can be shut down before t» safety limit on the fuel element lemperature will be
exceeded. The manual scram al'ows the :femor to shut down the system if an unsafe or
abnormal condition occurs. In ‘e event of failure of the power supply for the safe
chambers, operation of the reacor without ndaiuate instrumentation is prevented.
m« timer ensures that the reactor power level will reduce to a low level after pulsing.

he interlock o prevent startup of the reactor with Jzss than 2 cps ensures that sufficient
neutrons are available for proper startup.

The interlock to prevent the initiation of & pulse above 1 KW is to ensure that the magnitude
of *he pulse will not cause the fuel element temperature safety limits to be exceeded. The
interlock to prevent withdrawal of the standard or regulating control elements in the pulse
maode is to prevent the reactor from being pulsed while on a positive period. The pool level
alarm is intended to alert the operator to any significant decrease in the pool level,

3.7 Radiation Monitoring System

ability: This specification applies to the radiation monitoring information which must
be available to the reactor operator during reactor operation.












dose at the exclusion area boundary will be less than that allowed by 10 CFR 20 for
an unrestricted area.

(7)  Operation of the reactc* with the reactor fuel or structure damaged is prohibited (to
avoid rel=ase of fission products).

: ; This specification applies to irradiations performed in the irradiation facilities
contained in the reactor pool as defined in Section 1.2, "Irradiation Facilities.” Irradiations
are 4 subclass of experiments that falls within the specifications hereinafter stated in this
section. The surveillance requirements for irradiations are given in Section 4.3.5(2).

jective: The objective is to prevent damage to the reactor, excessive release of radio-
active materials, or excessive personnel radiation exposure during the performance of an
irradiation.

smm‘mz A device or material shall not be irradiated in an irradiation fact!ity under the
classification of an irradiation unless all the following conditions exist:

(1) The irradiation meets all the specifications of Section 3.10 for an experiment.

(2)  The expected radiation field produced in air by the device or sample upon removal
from the mwtor.rool is not more than 10 rem/hr beta and gamma equivalent at 1 .
otherwise, it shall be classed as an experiment.

(3)  The device or material is encapsulated in a suttable container.

(4)  The reactivity worth of the device or material is 0.25% or less: otherwise, it shall be
classed as an experiment.

(5)  The device or material does not remain in the reactor for maore than a 15-day period;
otherwise, it shall be classed as an experiment,

Basis: This specification is intended to provide assurance that the special class of experi-

ments called ations will be performed in a manner that will not permit any safety limit
to be exceeded.

312 Aslow AsRe

Apun%mx This specification applies to the measur~s required to enswe that the radio-
active effluents released from the facility are in accordance with ALARA criteria.

Qbiective: The o\zjective is to limit the annual population radiation exposure owing to the
operation of the WSU TRIGA reactor to a small percentage of the normal local background
exposure.

Specificauons:
(1) In addition to the radiation monitoring specified in Section 5.4, an environmental

radiation mon’ - . program shall be conducted to measure the integrated radiation
exposure ina - .nd the environs of the facility on a quarterly basis.

16






Qbjecuve: The objectives of this requirement are 1o ensure that: 1) any sealed source or
sources that are stored or used in the pool do not constitute any type of significant hazard to
the operation of the reactor, 2) any such sealed source or sources do not create a significant
environmental or personal radiation :(Kosure hazard, and 3) any such sealed source or

sources do not compromise the A, 4

criteria of the facility,

Specifications:

(1

(2)

(3)

(1)

(2

Sealed sources shall not at any time be stored or used closer than five (5) feet away
from the face of an operating reactor core. The total activity of all sealed sources
stored in the pool shall not exceed 100,000 curies. All sealed source configurations
shall be designed so that a loss of pool water accident will not preci-pitate a sealed
source ii.apsulation integrity problem and the sources shall be stored in an
appropriate shield so as not to produce a significant radiation hazard in the event of
a loss of reactor pool water accident.

All storage ol sea'=d sourcesgrreater than 100 curies in the reactor pool shall be
considered as an experiment and shall be reviewed and approved by the Reactor
Safeguards Committee. A written operating procedure for the storage and use of
sealed sources in the reactor pool shall be in effect

The radionuclide content of the reactor pool water shall be monitored monthly at an
interval not to exceed six (6) weeks in order to detect a significant leak in the
sources stored in the reactor pool. If the specific radionuclide content of the pool
w. ‘er for radionuclides from a sealed source stored in the reactor pool exceeds one-
third (1/3) the 10 CFR 20 Appendix B, Tabie 11, Column 2 value, steys shall be
taken to isolate che source of the activity and to mitigate the problem.

Limiting the proximity of sealed sources to five (5) or more feet away from the
surface of the reactor core minimizes the effect of such sources on the reactor and
the operation of the reactor upon the sources. The neutron flux at a distance of five
() feet from the core surface is insignificant and thus could not cause activation of
the sources and any associated skielding. The presence of the sources in the pool
would have no .mpa<* upon the D.B.A. which is the rupture of the cladding on one
fuel element. However, the presence of sources in the pool could contribute to the
radiation hazard associated with a loss of pool water accident. The dose rate 25 feet
above an unshielded ~ore in the event of a loss of pool water accident would only
be increased by less than 2% with the presence of 100,000 curies of “Co stored in
the irradiation unit in the reactor pool.

Classifying the storage of sealed sources in the reactor pool as an experiment
mandates that such storage be reviewed by the Reactor Safeguards Committee.

18




(3)

The 10 CFR 20 Appendix B, Table 11, Column 2 limit for “Co is 3 x 107 pe/e. At
this limit the entire pool could be dumped into the WSU sewage system without
taking advantage of the dilution factor associated with the discharge volume of the
WSU sewage system. The detection limit for #Co in the reactor pool water
depends upon tie system used but in the worst case would be at least 1 x 104 uc/e,
or 100 Pe/t, or about one-thirtieth of the 10 CFR 20 limit stated above. Setting a
limit of ten times the detection limit and one-third the discharge limits provide the
facility with ample time to take corrective action in the event the limit is exceeded
and does not compromise ALARA considerations.

Ar dment No. 13
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40  SURVEILLANCE REQUIREMENTS
4.1 General

' ity: This specification applies to the surveillance requirements of way system
re to reactor safety.

aimﬁu: The objective is to verify the proper operation of any system related to reactor
ety.

ifications: Any additions, modifications, or maintenance to the ventilation system, the
core and its associated su structure, the pool or its penetrations, the pool coolant sys-
tem, the control element drive mechanism, or the reactor safety system shall be made and
tested in accordance with the specifications to which the systems were originally designed
and fabricated or to specifications n;xmved by the Reactor Safeguards Committee. A
system shall not be considered operable until after it has been successfully tested.

%n}: This specification relates to changes in reactor systems that could directly affect the
ety of the reactor. As long as changes or replacements to these systems continue to meet
the original design specifications, it can be assumed that they meet the presently accepted
operating criteria.

4.2 Sufety Limit - Fuel Element Temperature

Applicability: This specification applies to the surveillance requirements of the fuel element
temperature measuring channel.

Objective: The objective is to ensure that the fuel element temperatures are properly
monitored.

Specifications:

(1) Whenever a reactor scram caused by high fuel element temperature occurs, the peak
indicated fuel temperature shall be examined to determine whether the fuel element
temperature safety limit was exceeded.

(2)  Thae fuel element temperature measuring channel shall be calibrated semiannually or
at an interval not to exceed 8 months by the substitution of a thermocouple simula-
tor in place of the instrumented fuel element thermocouple.

(3) A channel check of the fuel element measuring channel shall be made each time the
reactor is operated by comraring the indicated instrumented fuel element tempera-
ture with previous values for the core configuration and power level,

Basis: Operational experience over the past 5 years with the TRIGA system gives assur-

ance that the thermocouple measurements of fuel element temperature have been sufficiently

reliable to ensure accurate indication of this parameter.
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(3) A channel calibration shall be made of the power level monitoring channels by the
calorimetric method annually, but at intervals not 1o exceed 15 months.

(4) A channel test of each item in 1abic 2.2, other than measuring channels, shall be
performed seruannually, but at intervals not to exceed 7.5 months.

Basis: Measurement of the scram time on an annual basis is a check not only of the scram
syrtem electronics, but &lso is an indication of the capability of the control rods to perform
p y. The channel tests will ensure that the safety system channels are operable on a
daily basis or before an extended run. The power level channel calibration will ensure that
the reactor will be operated at the proper power levels. Transient control element checks
and semiannual maintenance ensure proper operation of this control element.

4.3.3 Radiation Monitoring System

Applicability: This specification applies to the surveillance monitoring for the area
monitoring equipment, Argon-41 monitoring system, and continuous air monitoring
system.

Qbjectives: The objectives are to ensure that the radiation monitoring equipment is
operating properly and capabls of performing its intended function, and that the alarm
points are set correctly,

Specifications: All radiation monitoring systems shall be verified to be operable at least
monthly at an interval not to exceed 45 days. In addition, the following sarveillance
activities shall be performed on an annual hasis at intervals not to exceed 15 months: 1) the
area radiation monitoring system shall be calibrated using a certified source; 2) a calibration
of the A-41 system shall be done using at least two different calibrated gam.ma-ray sources;
3) a calibration shall be performed on the CAM in teras of counts per unit time per vnit of
activity using calibrated beta sources.

Basis: Experience has shown that monthly verification of Radiation Monitoring Systems’
operability in conjunction with an annual more thorough surveillance is adequate to correct
for any variations in ihe systems caused by a change of operating characteristics over a long
timespar.

4.3.4 Ventilation System

Applicability: This specification applies to surveillance requirements for the pool room
ventilation system.

Qbjective: The objective is to ensure the proper operation of the pool room ventilation
system in the isolation and dilution modes, which would te used in controlling the release
o vadivactive material to the uncontrolled environment in the event of an emergency.

- jons. The operation of the pool room system shall be check monthly (at intervals
not to exceed 6 weeks) 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 device
performance and selected mode of operation. The rressurc drop across the absolute filter
in the pool ventilation system shall be measured at least twice a year. The absoluie filter
shall be changed at least every 2 years and whenever the pressure drop across the filter
increases by 1 in. of water.

Amendment No. 13
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ﬂl*? Experience has shown that the only reliable method of testing the ventilation is to
¢ycle the system into the various modes and visually check each portion of the system for
proper operatiop in that mode.

4.3.5 Experiment and Irradiation Limits

W This specification applies to the surveillance requirements for experiments
n in the reactor and its experimental facilities and for irradiations performed in the
irradiation facilities.

Specifications:

(1) A new expeiiment shall not be installed in the reactor or its sxperimental facilities
until a hazards analysis has been performed and reviewed for compliance with
"Limitations on Experiments,” Section 3.10, by the Reactor Safeguards Committee.
Minor me difications to a reviewed and approved experinient may be made at the
discretion of the senior operator responsible for the ope: ation, provided that the
hazards associated with the modin.cations have been revivwed and a determination
has been made and documented that the modifications do not create a significantly
difierent, a new, or a greater hazard than the original approved experiment,

(2) Animdiationofanewty;;:ofdcviceormwﬁu shall not be performed until an
analysis of the irradiation has been performed and reviewed for compliance with
“Limitations on Irradiations,” Section 3.11, by a licensed senior o&emu' gualified
inhhe‘nlth physics, or a licensed senior operator and a person qualified in health
physics.

Basis: It has been demonstrated over a number of years that experiments and irradiations
reviewed by the reactor staff and the Reactor Safeguards Committee, as appropriate, can be
conducted without endangering the safety of the reactor or exceeding the limits in the
Technical Specifications.

44 Reactor Fuel Elements

Alg];‘ew: This specification applies to the surveillance requirements for the fuel
¢ nts.

Obisctive: The objective is to verify the continuing integrity of the fuel element cladding.
Specifications: All fuel eiements shall be inspected visually for damage or deterioration and
measured for length and bend at intervals not to exceed the sum of 3,500.00% in pulse
reactivity, The reactor shall not be operated with damaged fuel. A fuel element shall be
considered damaged and must be removed from the core if:

(1) in measuring the transverse bend, its sagitta exceeds 0.125 in. over the length of the
cladding

(2)  in measuning the elongation, its length exceeds its original length by 0.125 in.

(3)  aclad defect exists as indicated by release of fission products

ro
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Basis: The frequency of inspection and measurement schedule is based on the parameters
most likely 10 affect the fuel cladding of a pulsing reactor operated at moderate pulsing
levels and utilizing fuel elements whose characteristics are well known.

The limit of transverse bend has been shown to result in no difficulty in disassembling the
core. Analysis of the removal of heat from touching fuel elements shows that there will be
no hot spots resulting in damage (o the fuel caused gy this touching. Experience with
TRIGA reactors has shown that fuel element bowing that could result in touching has
occurred without deleterious effects. The elongation limit has been specified 1o 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.

45  Prmary Coolant Conditions
Applicability: This specification applies to the surveillance of primary water quality.

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

Specification: The conductivity and pH of the primary coolant water shall be measured at
least once every 2 weeks, and shall be as follows:

(1)  conductivity < 5 x 106 mhos/cm

(2)  ph between 5.0 and 7.5

w; Section 3.3 ensures that the water qual'ty is adequate during reactor operation,
uon

4.5 ensures that water quality is not permitted to deteriorate over extended periods
of time even if the reactor does not operate.
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5.0  DESIGN FEATURES

5.1 ReactorFuel
Applicability: This specification applies to the fuel elements used in the reactor core.

jective: The objective is to ensure that the fuel elements are of such a design and
abricated in such a manner as to permit their use with a high degree of reliability with
respect to their physical and nuclear characteristics.

Specificaions

(n el - The individual unirradiated FLIP fuel elements shall have the

TRIGA-FLIP Ful
following characteristics:

. uranium content: maximum of 9 wi% enriched to nominal 70% 235U
. hydrogen-to-zirconium ratio (in the ZrHy): between 1.5 and 1.7

. natural erbium content (homogeneously distributed): between 1.1 and
1.6 wt%

. claddi . 304 stainless steel, nominal 0,020 in. thick

. identification: top pieces of FLIP elements will have characteristic markings
to allow visual identification of FLIP elements employed in mixed cores

(2)  Standard TRIGA Fuel - The individual unirradiated Standard TRIGA fuel elements
shall have the following characteristics:

. uranium content: maximum of 9.0 wi% enriched to less thar 20% 235U
. hydrogen-to-zirconium atom ratio (in the ZrH,): between 1.5 and 1.8

. cladding: 304 stainless steel, nominal 0.020 in. thick

Basis: A maximum uranium content of 9.25 wt% in TRIGA-FLIP elements is about 6%

ter than the design value of 8.5 wt%.. Such an increase in loading would result in an
increase in power density of about 2%. Similarly, a minimum erbium content of 1.1 wt%
in an element is about 30% less than the design value, This variation would result in an
increase in power dens 'y of only about 6%. An increase in local power density of 6%
reduces the safety margin by at most 10%. The maximum hydrogen-to-zirconium ratio of
1.75 could result in & maximum siress nnder accident conditions in the fuel element clad
about a factor of 2 greater than the value resulting { »m a hydrogen-to-zirconium ratio of
1.60. However, this increase in the clad stress during an accident would not exceed the
ruptut - sirength of the clad.
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A maximum uranium content of 9 wt% for the standard TRIGA elements is about 6%
ter than the design value of 8.5 wt®™, Such an increase in loading would result in an
increase in power density of 6% and reduces the safety margin by at most 10%. The
maximum hydrogen-to-zirconium ratio of 1.8 could result in a maximum stress under |
accident conditions in the fuel element clad about a factor of 2 greater than the value
resulting from a hydrogen-to-zircon im ratio of 1.60. However, this increase in the clad
stress during an accident would not exceed the rupture strength of the ¢lad.

52 Beagtor Core
%ﬂ: This specification applies to the configuration of fuei and in-core
ex 1s.

(g The objective is 10 ensure that provisions are made to restrict the arrangement of
ments and experiments so as to provide assurince that excessive power densities
will not be produced.

Specificauons

(1) The core shall b an arrangement of TRIGA uranium-zirconium-hydride fuel-
moderator bundles positioned in the reactor grid plate.

(2)  The TRIGA core assembly may be composed of Standard fuel, FLIP fuel, or &
combination thereof (mixed cores) provided that the FLIP fuel region contains at
least 22 FLIP fuel rods located in a contiguous block in the central region of the
core.

(3)  The reactor fueled with a mixture of fuel types shall not be operated with a core
lattice position vacant in the FLIP fuel region. Water holes in the FLIP region shall
be limited to single-rod holes. Vacant lattice positions in the core fuel region shall
be occupied with fixr ves that will prevent the installation of a fuel bundle.

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

Basis: Standard TRIGA cores have been used for years and their characteristics are well-
documented. Mixed cores of FLIP and Standard fuel have been tested by General Atomics
Co. and operated at a number of university reactors. Calculations, as well as measured
rforinance of mixed cores in the WSU reactor, the Texas A&M reactor, and the
niversity of Wisconsin reactor, have shown that such cores may be sarely operated.

In mixed cores, it is necessary to arrange FLIP elements in a contiguous, central region of
the core to control flux peaking and power generation peak values in individual elements.

Vacant core lattice positions in the Standard fuel region will contain experiments or an
experimental facility to prevent accidental fuel additions to the reactor core. Vacant core
pusitions are not permitted in the FLIP fuel region as specified by Section 3.5.

The core will be assembled in the reactor grid plate which is located in a pool of light water,
Water in combination with graphite reflectors can be used for neutron economy and the
enhancement of experimental facility radiation requirements.
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Basls: The facility is designed so that the ventilation system will normally maintain a
negative pressure with respect to the atmosphe.e to minimize uncontrollable leakage to the
envir . The free air volume within the reactor building is confined when there is an
emergency shutdown of the ventilation system. Emergency controls for startup, isolation,
dilution, and rormal operation of the ventilation system are located exiemnal to the control
and pool rooms. Proper handling of airborne radioactive materials (in vmergency
situations) can be effected with a minimum of exposure to operating personnel.

5.7 Reagior Pool Water Sysiems

A&Hﬂtx- This specification | Hlies to the pool containing the reactor and to the cooliig
of the core by the pool water.,

Objective: The objective is to ensure that coolant water shall be available to provide ade-
quate cooling of the reactor core and adequate radiation shielding.

Specifications:
(1) The reactor core shall be cooled by natural convection water flow.

(2) Al piping extending more than § 1t below the suface of the pool shall have ade-
Quate provisions to prevent inadvertent siphonir g of the pool.

(3) A pool level alarm shall be provided to indicate i loss of coolant if the pool level
drops more than 2 ft below the normal level.

(4)  The reactor shall not be operated w' h less than 15 ft of water above the top of the
core.

Bn%'l'l‘his ification is based on thermal and hydravlic calculations which show that
the TRIGA-FLIF core can operate in a safe manner at power levels up to 2700 kW with
natural convection flow of the coolant water. A compari-on between operation of the
TRIGA-FLIP and standard TRIGA MARK 111 has shown them to be safe for the above
power level. Thermal and hydraulic characteristics of miced cores are essentially the same
as those for TRIGA-FLIP and standard cores.

In the event of accidental siphoning of pool water througl system pipes, the pool water
level will drop no more than § ft from mop of the pool.

Loss of coolant alarm after 2 ft of loss requires corrective iction. This alarm is observed in
the reactor control room, at the office, and at the campus police station,

58  Physical Security

The Licensee shall maintair in effect and fully implement ¢ 1l provisions of the NRC staff-
approved physic: security plan, including amendments and changes made pursuant to the
authority of 10 CFR 50.54(p). The approved security plan consists of documents withheld
from public disclosure pursuant to 10 2.70, collectively titled, "Washington State
University, Pullman, Washington TRIGA Reactor Security Plan."
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Figure 6.1 Facility organization






6.6.5 Audits

The RSC or a subcommitiee thereof shall audit reactor operations semiannually, but at
intervals not to exceed 8 months. The semiannual audit shall include at least the following:

(;) veview of th: d\em‘ operating records

(2)  inspection of the reactor operating areas

(1) review of uousuai or abnormal occurrences

(4)  radiation exposures at the facility and adjacent 2nvi ons

6.5.6 Records

The activities of the RSC shall be documented by the secretary of the Commitiee and
distributed as follows:

(1) A written repont of all audits &:ﬂormed under Section 6.5.5 shall be prepared and
forwarded within 30 days to the Dean of the Graduate School and Facility Director.

) A written repor of all reviews performed under Section 6.5.4 shall be prepared and
l‘or\ivardod to the Facility Director within 30 days following the completion of the
eview,

(3)  The secretary ~* e RSC shall maintain a file of the minutes of ali meetings.

6.6 Quality A aracce

In accordance with Regulatory Guide 2.5 and ANSI 402, "Quality Assurance Program

Requirements for Research Reaciors,” Section 2.17, the “facility shall not be required to
quality assurance documentation for the as-built facility.” Quality Assurance (QA)

recuirements will still be limited to those specified in Section 2.17 as follows:

“All replacements, modification, and changes 10 systems having a safety
related function shall be subiected to a QA review. Insofar as possible, the
«eplacement, madification, or change shall be documestad as meeting the
requirements of the original system or coniponent anc heve equal or better

performance or reliability,”

;E:m‘iqg?? audit function shall be perforied by the RSC specified in
6.7  Astion To Be Taken in the Event a Safety Limit Is Exceeded
In the event ¢ safery limit is exceeded:

(1)  The reactor shall ve shut down and reacior - > aa shall not be resumed until
authorized by the U.S. Nuclear Regulatory Cogr ssion (NRC),

(2)  An immediate report of the nccurrence shali be made to the Chairman of the Reactor
Safeguards Commi:tee, and reports shall be mady to the NRC in accordance with
Secuon 6.10 of these specifications.

(3) A report shall be prepared that shall include =n analysis of the causes and extent of

possible resultant damage, efficacy of corrective action, and recommendations for
measures to prevent of reduce the probability of recurrence. This report shall be
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submitted to the Reactor Safeguards Committee for review and then submitted to
the NRC when authorization 1s sought to resume operation of the reactor.

4) A report shall be made to the NRC in accordance with Section 6.10 of these
specifications.

6.8  Qperating Procedurcs

Written operating procedures shall be ade juate to ensure the safety of operation of the
reactor, but shall not preclude the use oi ii:dependent judgment and action should the
situation require such. Operating procedures shall be in effect for the following items:

(1)  performing irradiations and experiments
(2)  startup, operation, and shutdown of the reactor

(3)  emergency situations including provisions tor building evacuation, earthquake,
radiation emergencies, fire or explosion, personal injury, civil disorder, and bomb
threat

(4)  core changes and fuel movement
(S)  control element removal and replacement

(6)  performing preventive maintenance and calibration tests on the reactor and
associated equipment

(7)  power equipment

Substantiative changes to the above procedures shall be made only witi the approval of the
licensed SRO directly in charge of the facility. Temporary changes to the procedures that
do not change their original intent may be made by a licensed SRO. Al such temporary
changes shall be documented and subsequently reviewed by the licensed SRO directly in
charge of the facility.

6.9  Eacility Operating Records

In addition to the requirements of applicable regulations, and in no way substituting for
those requirements, records and logs shall be prepared for at least the following items and
retained for a period of at least § years for items (1) through (6) and indefinitely for items
(7) through (11).

(1)  norma' reactor operation

(2)  princival main enance activities

(3)  abnormal occurrences

(4)  equipment and component surveillance activities required by the Technical
Specifications

(5)  experiments performed with the reactor

(5)  gaseous and liquid radioactive effluents released to the environs

(7)  oif-site inventories and transfers

(%)  fuel inventories and transfers

(9)  facility radiation and contamination surveys

(10 radiation exposures for all personnel

(11)  updated, corrected, and as-built drawings of the facility
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