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July-17, 1992

Pocket No. 50-27

Or. Gerald E. Tripard, Director
Nuclear Radiation Center
Washington State University
Pullman, Washington 99164

Dear Dr. Tripard:

SUBJECT: REQUEST FOR CERTiflCATION OF THE WASHINGTON STATE UNIVERSITY
MODIFIED TRIGA REAC10R DRAFT TECHNICAL SPECIFICATIONS

in response to your letter of April 19, 1990, as supplemented on June 27,
1990, and June 9,1992, the NRC staff has developed the enclosed draft version
of the Washington State University Modified TRIGA Reactor Technical
Specifications. This set of technical specifications reflect the changes you
currently have before the NRC except for the change to licensed power level
(the change to licensed power level will be dealt with under separate
amendment as previously discussed with your staff). You are requested to
review the enclosed set of technical-specifications and certify that they
appropriately reflect the requirements for your facility. If any portion of
the enclosed technical specifications do not accurately reflect the Washirgton-
Stste University Modified TRIGA Reactor facility in its current condition,
submit those proposed technical specification changes along with
justification.

Your response to this request should be submitted by August 21, 1992, to the
NRC.

Sincerely.
- original signed by -

Ma sin M. Mendonca, Senior Project Manager
Non-Power Reactors, Decommissioning and

Environmental Project Directorate
Division of Reactor Projects - lil/lV/V ,

Office of Nuclear Reactor Regulation

As stated
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Docket No. 50-27

Dr. Gerald E. Tripard, Director
Nuclear Radiation Center
Washington State University
Pu11uan, Washington 99164

Dear Dr. Tripard:

SUBJECT: REQUEST FOR CERTIFICATION Of THE WASHINGTON STATE UNIVEREITY
MODIFIED TRIGA REACTOR ORAFT TECHNICAL SPECIFICATIONS

In response to your letter of April 19, 1990, as supplemented on June 27,
1990, and June 9, 1992, the NRC staff has developed the enclosed draft version
of the Washington State University Modified TRIGA Reactor Technical
Specifications. This set of technical specifications reflect the changes you
currently have before the NRC except for the change to licensed power level
(the change to licensed power level will be dealt with under separate
amendment as previously discussed with your staff). You are requested to
review the enclosed set of technical specifications and certify that they
appropriately reflect the requirements for your facility. If any portion of
the enclosed technical .;pecifications do not accurately reflect the Washington
State University Modified TRIGA Reactor facility in its current condition,
submit those proposed technical specification changes along with
justification.

Your response to this request should be submitted by August 21, 1992, to the
NRC.

Sincerely,

W% .W L .
Marvin M. Hendonca, Senior Project Manager
Non-Power Reactors, Decommissioning and

Environmental Project Directorate
Division of Reactor Projects - lil/IV/V
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc w/ enclosure:
See next page
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TECHNICAL SPECIFICATIONS AND BASES FOR TIIE ;
-

WASHINGTON STATE UNIVERSITY MODIFIED TRIG A REACIDR

This document constitutes the Technical Specifications for Facility License No. R 76 and
supersedes all prior Technical Specifications. li,ch',ded in these Technical Specifications
are the " Bases to suppon the selection and significance of the specification. These bases
are included for information purposes only. They are not pan of the Technical
Specifications, and they do not constitute limitations or requirements to which the licensee
must adhere. Furthermore, the dimensions, measurements, and other numerical values
given in these specifications may differ slightly from actual values because of nonnal
construction and manufacturing tolerances, or nonnal degree of accuracy or
instrumentation.

.

.
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L^ 1.0 DEFINTTIONS l

The following frequently used teans are herein expdeltly defined to ensure unifonn inter. ,

pretation of the Technical Specifications. U

l.1 Reactor Ooeratinc Conditions

enomul Occunenet: An abnonnal occuntace is defined for the purposes of the tr i
trquirements of Section 208 of the Energy Reorganiiation Act of 1974 (PL 93 438) pon ngas an
unscheduled incident or event which the Nuclear Regulatory Conunission detennines 1s- I-

significant from the standpoint of public health or safety.

Cold Critical: The reactor is in the cold critical condition when it is critical with the fuel and |
bulk water temperature both below 40'C.

Pulse hieds: Pulse mo$e operrtion thsll mean any operation of the reactor with the mode
elector switch in the pulse position.

~ Esatto.tDgentlien: Reactor operation is any condition wherein the reactor is not secured.

Resetor Secuted: De reactor is secured when all the following conditions are satisfied:

(1) The reactor is shut down.
.

(2) De console key switch is in the "off" position and the key is removed from the
console and under the control of a licensed operator or stored in a locked storage
area.

(3) No work is in progress involving in-ccre fuel handling or refueling operations,
maintenance of the reactor or its control mechanisms, or insertion or withdrawal of
in-core experiments.

ErAtler Shutdown: He reactor is shut down when the rear.or is suberitical by at least
1.00$ of reactivity.

Reportable O gunence: A reportable occunence is any of the following that cccur during
reactor operauon:

- (1) ' operation with any safety system setting less conservative aan specified in Section
2.2, " Limiting Safety System Settings"

(2) _ operation in violation of a limiting condition for operstion

(3) operation with a required reactor or experiment safety system component in an
inoperative or failed condition which could render the system incapable of
perfonning its intended safety function

(4) any unanticipated or uncontrolled change in reactivity greater than 1.00$

(5) an observed inadequacy in the implementation of either administrative or procedural
controls, to such degree that the inadec uacy could have caused the existence or
development of a condition which cou'd result in operation of the reactor outside~ the
specified safety limits

(6) release of fission products into the environment

2 Amendment No.13
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Shutdown Marcin: Shutdown margin shall mean the minimum shutdown reactivity i

necessary to provide confidence that (1) the reactor can be made suberitical by means of the
control and safety systems, staning from any permissible operating conditions, and (2) the

'

reactor will remain suberitical without funher operator action.

SitadnS.ute Mode' Steady 4 tate mode operation shall mean any operation of the reactor
with the mcde selector switch in the steady state position. -

1.2 Reactor Experinwnts and irradiations

nomial part of the core or crperimental facibtles,paratus, devlee or material which is not aExneriment: Er.periment shall mean: (1) any ap
but which is insened into these facilities

or is in line with a beam of radiation originating from the reactor, or (2) any operation
desl ned to measure reactor parameters or characteristics.F

Exoerimental Facilities: Experimental facilities shkil mean beam pons, including extension
tutses with shields, thermal columns with shields, venical tubes,in core irradiation baskets
on tubes, pneumatic transfer systems, and any other in-pool hradiation facilities.

Irradiation: Irradiation shall mean the insertion of any device m material that is not a
normal part of the core or experimental facilities into an imidiation facility 50 that the device
or material is exposed to a significant amount of the radiation available in that irradiation
facility. .

Inadiation Facilitks: Any in pool experimental iacility that is not a normal part of the core
and that is used to irradiate devices and materials.

SEured Exoeriment. A secured experiment shall mean any experiment that is held firmly in
place by a mechanical device or by gravity, that is not readily removable from the reactor,
and that requires one of the following actions to permit removal:

(1). removal of mechanical fasteners
(2) use of underwater handling tools
(3) moving of shield blocks or beam pon components

1.3 Beactor comoonent

FL1P Fud: FLIP fuelis TRIG A fuel that contains a nominal 8.5 weight percent of uranium
with a 20 enrichment of about 70% and erbium, a burnable poison.

Fuel Bundle: A fuel bundle is a cluster of three or fotu fuel rods fastened together in a
square array by a top handle and bonom grid plate adapter.

Fuel Rod: A fuel rod is a single TRIGA type fuel rod of either Standard or FLIP type fuel.

Instrumented Fuel Rod: An instrumented fuel rod is a special fuel rod in which
thermocouples have been embedded for the purpose of measuring the fuel temperatures

.during reacto operauon.

Mixed Core: A mixed core is a core arrangement containing Standard and FLIP type fuels,.

| whh at least 22 FLIP fuel rods located in the central positions in the core.
,

3 Amendment No.13
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Oncrati=1 Com: An operational core is an arranFement of TRIGA fuel that is capable of,

operating L s maximum licensed power le el and that satisfies all the requirements of the
Technical Specifications. '

Reculatine Control Element: Regulating control element shall mean a low wonh contrul I
~

clement that may be positioned either manually or automatically by means of an electric ;

motor operated positioning system and that need not have a r, cram capability.
.

etandard Contro1 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 system.

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

Standard Fuer Standard fuelis TRIG A fuel that contains a nominal 8.5 weight percent of
uranium with a mU enrichment ofless than 20E

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

1.4 Reactor instrumentalign i

Channel Calibrationi A channel calibration consists of comparing a measured value from
~

the measuring channel with a contsponding known value of the parameter so that the
measuring channel out)ut can'be adjusted to respond with acceptable accuracy to known
values of the measuret variables.

'

Okel Check: A channel check is a qualitative verification of acceptable performance by
r;oservation of channel behavior. 'Ihis 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. .

- Evoeriment Safety Systems: Experiment safety systems are those systems, including their
associated input circuits, that are designed to initiate a scram for the primary purpose of
arotecting an experiment or to provide information that requires manual protective action to

L x initiated.

Limiting Safety Systems Setting: Limiting stfety systems settings are the $cttings for
automatic piotective devices related to those variables having significant safety functions.

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

Measurine Channel: A measuring channelis 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.

Operabic: 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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FTR (Peak-to-Measured. Fuel Temocrature Ratio): The PUt is defined as the ratio between
'

the nuximum calculated fuel temperature in a given core arrangement to that measured by
the instrumented fuel element. .,

Resetor Safety Systems: Reactor $afety systems are those sy.".n including their
associated input circuits, designed to initiate a scram for the pnmq jorpose of ?rotecting
the reactor or to pnwide information that requires protective action to be initiatet .

Sfriv Channel: A safety channel is a measuring channel in the reactor safety system.

Saferv Limits: Safety limits are limits on important process variables that are found to be
necessary to reasonably protect the integrity of certam of the physical barriers which guard '
against the uncontrolled release of radioacuvity.

>

b

.
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2.0 SAFETY LIMITS AND LIMTIING SAFETY SYSTEM SETTINGS'

2.1 $)ferv i imit . Fuel Element Temterature

Applicability: This specification applies to the temperature of the reactor fuel.

Gqiective: he objective is to define the nudmum fuel temperature that can be permitted
with confidence that a fuel cladding failure will Mt occur.

,

j

Stecifications:

(1) De maximum temperature in a Standard TRIG A fuel rod shall not exceed 1000*C
under any condition of operation. |

.

(2) The maimum temperature in a FLIP type TRIGA iuel rod shall not exceed 1150*C
'

under any condition of operation.
i

Buts: The important parameter for a TRIG A tractor is the fuel rod temperature. %1s
,arameter is well suited as a single specification, especially since it can be measured. A
oss in the integrity of the fuel rod cladding could anse from a buildup of excessive

pressure between the fuel moderator and the cladding if the fuel temperature exceeds the
safety limit. The pressure is caused by the resence of air, fission product gases, and

hydrogen from the disassociation of the hydogen and zirconium in the fuel moderator,
'Ihe magnitude of this pressure is determined by the fuel moderator temperature and the
ratio of I ydrogen to tirconium in the alloy. The safety limit for the TRIG A FLIP fuel is
based on da that indicate that the stress m the cladding because of the hydrogen pressure
from the disassociation of tirconium hydride will remam below the ultimate stress,
provided the temperature of the fuel does not exceed 1150*C and the fuel cladding is water

>

cooled.* The safety limit for the Standard TRIG A fuel is based en data, including the large
mass of experimental evidence obtained during high performance reactor tests on tids fuel.
nese data indicate that the stress in the cladding because of hydrogen pressure from the4
disassociation of tirconium hydride will remain below the ultimate stmss, provided that the
temperature of the fuel does not exceed 1000'C and the fuel cladding is water cooled.*

2.2 Limitine Safety System Seninrs

Apsjitabibrv: This specification applies to the settings that prevent the safety limit from
being reached.

Obiective: De objective is to prevent the safety limits from being reached.

Specifications: The limiting safety system settings shall be 500*C as measured in an
instrumented fuel rod located in the central region of the core. For a mixed con:, the
instrumented rod shall be located % the region of the core containing the FLIP-typ: fuel
rods.

*GA 9064, Safety Analysis Report for the Torrey Pines TRIGA Mark III Reactor,
submitted under Docket No. 50 227.

6 Amendment No.13
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Ents: The limiting safety system setting is the measured instrumented fuel nxl-

temperature that, if exceeded, shall initiate a scram to prevent the fuel temperature safety l
limi: from being exceeded. Section 5.4 of the FLIP conversion safety analysis report for ;
the Washington State University (WSU) TRIGA reactor indicated that a 500'C safety i

system setting would limit the maximum possible steady state fuel temperature in the FLIP
fuel region to less than 800*C. This setting provides at least a 350*C margin of safety for

i

FLIP fuel and at least a 200'C margin of safety for Standard fuel.

In the pulse mode of operation, the same limiting safety system setting will apply'
However, the temperature channel will not limit the peak power generated durms the phe
because of the relatively long response time of the temperature channel as compared with
the width of a pulse. On the other hand, 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 conditions as sticking of the transient control elemmt in the withdrawn position after a
pulse.

.

..

:
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3.0 LIMmNG CONDITIONS OF OPERATION _

3.1 S.teadv.Sute Oneration
5

Applienbility: his specification applies to the energy generated in the reactor during
-

steady state operation.

Obiective: ne objective is to ensure that the fuel temperature safety limit will not be
exceed-d during steady state operation.

Specifications: The reactor power level shall not execed 1.3 Md under any
ccnoition of operatSn. The normal steady-state operating power level of the
reactor'shall be 1.s Md. However, for purposes of testing and calibration, the
reactor may be operated at higher power levels not to exceed 1.3 Md during the
testing period.

'

Smis Aermal and hydraulic calculations performed by the vendor indicate that TRIG A
fuel may be safely operated up to power levels of at least 2.0 MW with natural convection

-

cooling.

(
3.2 Reactivity Limintions

(

Ap;11cablily: These specification: apply to the reactivity condition of the reactor and the
reactivity worth of control elements and experiments. They apply for all modes of
operation.

Obiective: The objective is to ensure that the reactot .m be shut down at all times and to
ensure that the fuel temperature safety limit will not be exceeded.

Specifications: he reactor shall not be operated unless the shutdown margin provided by
control elements shall be 0.25S or greater with:

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

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

(3) the reactor in the cold critical condition without xenon

B. asis: The value of the shutdown margin ensures that the reactor can be shut down from i

any operating condition even if the highest worth rod should renutin in the fully withdrav.m
position. If the regulating rod is not scrammable,its worth is not used in determining the .
shutdown reactivity.

3.3 Pulse Mode Ooeration g

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

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

Sgtifications ne maximum re<.ctivity inser,ed during pulse mode operation shall be s'uch
that the peak fuel temperature in any fuel rod in the core does not exceed 830*C. The

Amendment No.13g
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maimum safe allowable reactivity insertion shall be calculated annually for an existing core
and priot to pulsing a new or modified core arrangement.

Basis: TRIGA fuel is fabricated with a nominal hydrogen to zirconium ratio of 1.6 for
FLIP fuel and 1.65 for Standard. This yields delta phase zirconium hydride which has a
high creep strength and undergoes no phase chnges at temperatures over 1000*C.
However, after extensive steady state operation at 1 MW, the hydrogen will redistribute
due to migration from 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 element and the lowest values occur at the certier.

- The higher temperatures in the outer regions occur in fuel with a hydrogen to zirconium
ratio that has now substantially increased above the nominal value. His produces
hydrogen gas pressures considerably in excess of that expected for ZrH .6. If the pulset
insenion is such that the temperature of the fuel exceeds 874'C, then the pressure will be
sufficient to cause upansion of microscopic bales in the fuel that grow larger with each
pulse. The expansion of the fuel stresses and uistorts the fuel rod material which,in turn,
can cause overall swelling and distortion of the cladding and entire fuel rod, he pulsing
limit of 830*C is obtained by examining the equilibrium hydrogen pressure of zirconium
hydride as a function of temperature. ne decrease in temperature from 874*C to 830*C
reduces hydrogen pressure by a factor of two, which provides an acceptable safety factor.
His phenomenon does not alter the steady-state safety limit since the total hydrogen in a
fuel element does not change. Thus, the pressure exened on the clad wul not be
significantly affected by the distribution of hydrogen within the element.

-

3.4 Maximum Excess Reactivity

Arnlicability: This specification applies to the muimum excess reactivity, above cold
critical, which may be loaded into the reactor core at any time.

Objective The objective is to ensure that the core analyzed in the safety ana'ysis repon
approximates the operational core within reasonable limits.

Snecincations: he maximum reactivity in excess of cold, x ion free critical shall not

exceed 5.6% Ak/k (8.005).

RJir Although maintaining a minimum snutdown margin at all times ensures that the
reactor can be sht: down, that specification does not address the total reactivity available
within the core, his specification, although over constraining the reactor system, helps
ensure that the licensee's operational power densities, fuel temperatures, and temperature
peaks are maintained within the evaluated safety limits. The specified excess reactivicy
al!ows for power coefficients of reactivity, xenon poisomng, inost experiments, and
operational flexibility.

3.5 fore Conneuration Limitation

Aonlicabilitv: This specification applies to mixed cores of FLIP and Standani types of fuel.

Obiective: The objective is to ensure that the fuel temperature safety limit will not be
exceeded as a result of power peaking effects in a mixed core.

1
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Specifications:-

(1) The FLIP-fueled region in a mixed core shall contain at least 22 FLIP fuel rods in a
contiguous block of fuelin the central region of the reactor core. Water holes in the
FLIP region shall be linuted to nonadjacent single rod holes.

(2) The l'IR as defined in Section 1.4 and as calculated by the method used in the |
FLIP conversion safety analysis report shall not exceed 1.5 for an operational co e.

Pau:r The limitation on the allowable core configuration as set forth in Section 4.1 of"the
FLIP fuel conversion safety analysis repon limits power peaking effects. The limitation on
power peaking effects ensures tha' the fuel temperature safety limit will not be exceeded in
a mixed core.

A 500'C safety system setung and a 1.5 PTR limit the maximum possible steady state fuel
temperature in the FLIP region to less than 800*C.

3.6 Control and Safety System

3.6.1 Scram Time

&plitaNiirv: *Dtis specification applies to the time required for the scrammable control
rods to be fully inserted from the instant that a safety channel variable reaches the safety
system setting.

Obiective: The objective is to achieve prompt shutdown of the reactor to prevent fuel
damage.

Speci6 cations: The scram time from the instant that a safety system setting is exceeded to
the instant that the slowest scrammabic control rod reaches its fully insened position shall
not exceed 2 seconds. For purposes of this section, the above specification shall be
cansidered to be satisfied when the sum of the response time of the slowest responding
safety channel, plus the fall time of the slowest scrammable control rod,is less than or
equal to 2 seconds.

Basir This specification ensures that the reactor will be promptly shut down when a scram
signal is initiated. Experience and analysis have indicated that for the range of transients
anticipated for a TRIGA reactor, the specified scram time is adequate to ensure the safety of
the reactor.

3.6.2. Reactor Control System

Aonlicability: This specification applies to the information that must be available to the
reactor operator dunng reactor operation.

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

Specifications: The reactor shall nnt be operated in the specified mode of operation unless
the measuring channels listed in Table 3.1 are operable.

!

l
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Tak 3.1 Measuring Channels

Min, no. Effective mode
Meisuring channel ener.able SS_ culse

Fuel element temperature 1 X X
Linear power level 1 X
Log power level 1 X
Integrated pu'se power 1 X r-

Note: SS = steady state

Eues: 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 zwer level indication are included in this section
smee the power level is related to the fue; temperature.

3.6.3 Reactor Safety System

Applicability: This specification applies to the reactor safety system cha2mels.
.

Objective: he objective is to specify be minimum number of reactor safety system
channels that must be operable for safe operation.

,

Specifications: The reactor shall not be operated unless the safety channels described in
Table 3.2 are operable

.
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Table 3.2 Minimum Reactor Safety Channels

Number operable
in snecified mode

b Safety Chnnnel Function - SS' Puhe

Fuel temperature : Scram if fuel temperature exceeds 500'C 1 1

. Power level - Scram if power level exceeds 1

125% of full licensed power
(except for tests under 3.1)*

Manual scram Manuallyinitiated scram 1 1 |
- Wide range Prevent initiation of a pulse above 1 kW I

Prevent control element withdrawal when
neutron count is less than 2 cps 1

High voltage monitor Scram on loss of high voltage to power
channels 1 1

Pulse-mode switch Prevent withdrawal of standard contrt,1
and regulation elements in pulse mode 1

Preset timer Transient rod scram 15 seconds or less
after pulse .

1

Poollevel ' .

Alarmif
- the core poollevel falls below 16 ft over

1
5

Transient rod control Prevent application of air unless fully
inserted 1

~

Note: SS = steady-state
* Power level scram setting for testing shall not exceed 150L

.. Bres 'Ihe fuel temperature and power level scrams provide protection to ensure that the%-
reactor can be shut down before the safety limit on the fuel element temperature will be
exceeded. The manual scram allows the o perator to shut down the system if an unsafe or
abnormal conditior. occurs. In the event of failure of the power supply for the safety-
chambers, operation of the reactor without adec unte instrumentation is prevented. The

,

preset timer ensures that the reactor power leve will reduce to a low !cvel after pulsing.
'The interlock to prevent startup of the reactor with less than 2 eps usures that sufficient -
neutmns afe available for proper startup.

The interlock to prevent the initiation of a pulse above I kW is to ensure that the magnitude
of the 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
mode 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 Monitorint System

2p.p.licabili y: This specification applies to the radiation monitoring information which mustt

be available to the reactor operator during reactor operation.
:

;
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- Objective:.The objective is to ensure that sufficient radiation monitoring is available to the
operator to ensure safe operation of the reactor.

Specifiertions: The reactor shall not be operated unless the radiation monitoring channels
listed in Table 3.3 are operable. Each channel shall have a readout in the control room and
be capable of sounding an audible alarm that can be heasd in the reactor control room.

Basis The radiation monitors inform operating personnel about any impending or existing
danger from radiation so that there will be sufficient time to evacuate the facility and take
the necessary steps to prevent the spread of radioact;vity to the surroundings,

Table 3.3 Minimum bionitoring Channels

Channel * Function No.

Area radiation monitor Monitor radiation level on the bridge 1

Area radiation monitor Monitor radiation level in the beam room 1

Continuous air monitor Monitor the activity of the pool room air 1

Exhaust gas monitor Monitor the Argon 41 activity in the exhaust 1

*For periodr of time for maintenance to the radiation monitoring channels, the intent of this
specification will be satisfied if they are replaced with portable gamma sensitive instru-
ments having their own alarms or that shall be kept under visual observation.

3.8 Argon-41 Discharge Limit ,

Applicability: This specification applies to the concentration of 41Ar that may be discharged
from the WSU TRIGA reactor facility.

Objective: To ensure that the health and safety of the public are not endangered by the
-

discharge of 41 Ar from the WSU TRIG A reactor facility.

Specification: The concentration of dl Ar in the effluent gas from the facility, as diluted by
atmospheric air in the lee of the facilit ts a result of the turbulent wake effect, shall not
exceed 4 x 10 8 pei/mi averaged over one year.

Hasis. The maximum aLowable concent ation of 41 Ar in air in unrestricted areas as
specified in Appendix B. Table II of 10 CFR 20 is 4 x 10 8 pCi/ml. Section 6.5 of the
safety analysis report for conversion of the WSU TRIG A reactor to FLIP fuel substantiates
a 3.4 x 104 atmospheric dilution factor for a 4.4 mph windspeed. A somewhat more
conservative value of 4 x 10-3 has been selected for the calculation of 41Ar dilution.

3.9 Engineered Safety Esimm- ventilation system

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

Objective: The objective i:, to ensure that the ventilation system is in operation to rmtigate
the consequences of the possible release of radioactive materials resulting from reactor
operation.
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Specifications: The reactor shall not be operated unless the facility ventilation system is
cgrable, except for periods c,f time not to exceed 48 hours to permit repair or testing of the
ventilation system. In the event of a substantial release of airborne radioactivity within the
facility, the ventilation system will be secured or opented in the dilotion mode to prevent

- the release of a significant quantity of airborne radioactivity from the facility.

Emis: During normal operation of the reactor and the ventilation s.ystem, the concentration
of car and other airbome radioauclides discharged from the facility is below the applicable
maximum permissible concentration (MPC) values. In the event of a substantial release of
airbome radioactivity within the facility, the ventilation system will be secured or operated
in a dilution mode as appropriate. His action will permit minimizing the concentration of
airbome radioactive materials discharged to the environment until it is within the appropri-
ate MPC value, in addition, operation of the reactor with the ventilation system shut down
for shon periods of time to make system repairs or tests does not compromise the control
over the release of airbome radioactive materials. Moreover, radiation monitors within the
building, independent of the ventilation system, will give warning of high levels of
radiation that might occur during operation with the ventilation system secured.

3.10 Limitations on Exoeriments

Appheabilly: This specificati'on applies to experiments installed in the reactor and its
experimental facilities (defined in Section 1.2).

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

.

Snecifications: The reactor shall not be operated unless the following conditions goveming
expenments exist.

(1) Nonsecured experiments shall have reactivity worths less than 1.005.

(2) Tbh reactivity worth of any single experiment shall not exceed 2.005.

(3) Total worth of all experiments will not exceed 5.005.
,

(4) Explosive materials, such as gunpowder, TNT, nitroglycerin, or PETN, in
quantities greater than 25 mg shall not be irradiated in the reactor or experimental
facilities. Explosive materials in quantities less than 25 mg may be irradiated in the
reactor or experimental facilities, provided the pressure produced upon detonation

,

of the explosive has been calculated and/or experimentally demonstmted to be less
than the design pressure of the container.

(5) Experiment materials, except fuel materials, which could off gas, sublime,
volatilize, or produce aerosols under (a) normal operating conditions of the
experiment or reactor, (b) credible accident conditions in the reactor, or (c) possible
accident conditions in the experiment, shall be limited in activity so that if 1009c' of
the gaseous activity or radioactive aerosols produced escaped to the reactor room or
the atmosphere, the airborne concentration of radioactivity averaged over a year
would not exceed the applicable limits of Appendix B of 10 CFR 20.

In calculations pursuant to item 4 above, the following assumptions shall be used:
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If the effluent from an experimental facility exhausts through a holdup tank which. . *

closes automatically on high radiation level, at least 10% of the gaseous activity or
,

'

aerosols produced will escape.
,

If the efnuent from an fxperimental facility exhausts through a filter installatione

- cesigned for greater than 99% efficiency for 0.3 p panicles, at least 10% of these
panicles can escape.

For materials whose boiling point is above 60'C and in cases where vapors formed {
*

by boiling this material can escax only through an undisturbed column of water
!

above the core, at least 10% of tiese vapors can escape.
|

l

An atmospheric dilution factor of 4 x 104 for gaseous discharges from the facility. !
*

(6) Each fueled experiment shall be controlled so that the total inventory of lodine iso-
topes 131 through 135 in the experiment is no greater than 1.5 Ci.

(7) If a capsule falls and releases material that could damage the reactor fuel or structure
by conosion or other means, that material shall be removed and physically
inspected to determine the consequences and need for corrective action. The results
of the inspection and any corrective action taken shall be reviewed by the senior
operator responsible for the operation and must be determined to be satisfactory
before operation of the reactor is resumed. -

Bases:

(1) This speci6 cation is intended to provide assurance that the wonh of a single unse-
cured experiment will be limited to such a value that the safety limit will not be
exceeded if the positive wonh of the experiment were to be suddenly insened.

(2) The maximum wonh of a single experiment is limited so that its removal from the
cold critical reactor will not result in the reacter achieving a power level high
enough to exceed the core temperature safety limit. Since an experiment of such
wonh must be fastened in place, its removal from the reactor operating at full power
would iesult in a relatively slow power increase so that the reactor protective
systems would act to prevent power levels from exceeding the safety limits.

(3) The total wonh of all experiments is limited to ensure that the reactor will remain
- suberitical in the event of a simultaneous removal of all of the experiments with one
safety control element withdrawn.

. (4) This specification is intended to prevent damage to reactor components resulting
from f ailure of an experiment involving explosive materials.

(5)- This speciDeation is intended to reduce the likelihood that radioactive airbome
particles in excess of the limits of Appendix B of 10 CFR 20 will be released to the

- atmosphere outside the facility.

(6) The 1.5-Ci limitation on iodine isotopes 131 through 135 ensures that in the event
of failure of a fueled experiment leading to total release of the iodine, the exposure
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dose at the exclusion area boundary will be less than that allowed by 10 CFR 20 for
'

- an unrestricted aret

(7) Operation of the reactor with the reactor fuel or structure danuged is prohibited (to
avoid release of fission pmducts).

3.11 Limitations on Imdiations

Ano!icabili y: This specification applies to irradiations rformed in the irradiation facilities
contained in the reactor pool as defined in Section 1.2,p' Irradiation Facilities." Irradiaiions

t

are a subclass of experiments that falls within the specifications hereinafter stated in this
section. The sun'eillance requirements for irradiations are given in Section 4.3.5(2).

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

Soecifications: A device or material shall not be irradiated in an irradiation facility under the
classifiention 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 reactor pocl is not more than 10 rem /hr beta and gamma equivalent at I ft:
otherwise,it shall be classed as an experiment. ,

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

(4) The reactivity wonh 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 more than a 15-day period;
otherwise,it shall be classed as an experiment.

Bas.is This specification is intended to provide assurance that the special class of experi-
ments called irradiations will be performed in a manner that will not permit any safety limit
to be exceeded.

3.12 As Low As Reasonably Achinable (ALAR A) Radioactive Effluent Releags

Apolicability: This specification applies to the measures required to ensure that the radio-
active effluents released from the facility are in accordance with ALARA criteria.

Obiective: The objective is to limit the annual population radiation exposure owing to the
operation of the WSU TRIGA reactor to a sma i percentage of the normallocal background

-exposure.

Soccifications:

(1) In addition to the radiation monitoring specified in Section 5.4, an environmental
radiation monitoring program shall be conducted to measure the integrated radiation
exposure in and around the environs of the facility on a quarterly basis.
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'(2)- The annual radiation exposure due to reactor o xration, at the closest off site point
of extended occupancy, shall not, on an annua basis, exceed the average local off..
site background radiation by more than 20%.

(3) Whenever practicable, the reactor shall be operated 4 in. or more from the thermalt

column in order to minimize the production of diar,
,

(4)_ The total annual discharge of car into the environment shall not exceed 20 Ci per
year.

(5) In the event of a significant fission product leak from a fuel rod or a significant
airbome radioactive release from a sample being irmdiated, as detected by the
continuous air monitor, the reactor shall be shut down until the source of the leak is
loc ~ated and eliminated. However, the reactor may continue to be operated on a
short term basis as needed to assist in determining the source of the leakage.

(6) Before discharge, the facility liquid effluents collected in the holdup tanks shall be
analyzed for their beta gamma activity content, ne total annual quar.tity ofliquid
effluents released (above background) shall not exceed 1 Ci per year,

,

Bris* ne simplest and most reliable method of ensuring that ALAPA release limits are-

accomplishing their objective of minimal facility caused radiation exposure to the general
public is to actually measure the integrated radiation exposure in the environment on and off
the site.

3.13 Primary coolant conditions -

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

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

_ Soccifications:

(1). Conductivity of the pool water shall be no higher than 5 x 104 mhos/cm.

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

Enis: A small rate of corrosion continuously occurs in a water metal system. In order to
limit this rate and thereby extend the longevity and integrity of the fuel cladding, a water
cleanup system is required. Experience with water quality control at many reactor facilities
has shown that maintenance within the specified limits provides acceptable control.

By limiting the concentrations of dissolved materials in the water, the radioactivity of
neutron ac:ivation products is limited. This is consistent with the ALARA principle, and
tends to decrease the inventory of radionuclides in the entire coolant system, which will
decrease personnel exposures during maintenance and operations.

3.14_ Ssaled Sources in the Reactor Pool

Applicability: This specification applies to any and all sealed sources stored or used in the
reactor pool.
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Obiective: The objectives of this requirement are to 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 radiatien exposure hazard, and 3) any such scaled source or
sources do not compromise the ALARA criteria of the facility, i

Snecifiestions: |

(1) Scaled sources shall not at any time be stored or used closer thar. five (5) feet away
i

from the face of an operating reactor core. The total activity of all sealed sources
stored ir. the pool shall not exceed 100,000 curies. All scaled source configurations
shall be designed so that a loss of pool water accident will not preci pitate a scaled
source incapsulation integri y problem and the sources shall be stored in ant

appropriate shield so as not to produce a significant radiation hazard in the event of
a loss of reactor pool water accident.

(2) All storage of sealed sources gnater than 100 curies in the reactor pool shall be
ennsidered as an experiment and shall be reviewed and approved by the Reactor
Safeguards Committ c. A written operating procedure for the storage and use of
sealed sources in the reactor pool shall be in effect.

(3) The radionuclide content of the reactor pool water shall be monitored raonthly 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 radionu:Fde content of the pool
water for radionuclides from a scaled source stored in the u. actor pool exceeds one-
third (1/3) the 10 CFR 20 Appendix B. Table II, Column 2 value, steps shall be
taken to isolate the source of the activity and to mitigate the problem.

Hasis:

(1) Limiting the proximity of sealed sources to five (5) or more feet awa; trom the
surface of Jie 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
(5) feet from the core surface is insignificant and thus could not cause activation of
the sources and any associated shielding. The presence of the sources in the pool
would have no impact 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 core 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 SCo stored in
the irradiation unit in the reactor pool. -

(2) Classifying the storage of sealed sources in the reactor pool as an experinent
mandates that such storage be reviewed by the Reactor Safeguards Committee.
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(3)

this limit the entire pool could be dum d iThe 10 CFR 20 Appendix B, Table 11 Colum 2li, n

nto the WSU sewage system withoutmit for *Co is 3 x 105 pc/t. At'taking advantage of the dilution factpe

depends upon the system used but in the woWSU sewage system. 'lhe detection limit fo "Cor associated with the discharge volume of ther
o in the reactor pool water

limit of ten times the detection limit and one thi d hor 100 Pc/t, or about one thirtieth of the 10 CFR 20 lirst case would be atleast 1 x 10d
facility with ample time to take corrective actir t e discharge limits provide themit stated above, i.etting a/t,

pc
-

and does not compromise ALARA considerationon in the event the limitis exceededs.
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* ' (3) The 10 CFR 20 Appendix B. Table II, Column 2 limit for *Co is 3 x 10$ c/t. AtKL
this limit the entire pool could be dumped into the WSU sewag; 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 x>ol water

. depends upon the system used but in the worst case would be at east 1 x 10d pc/t,
or 100 Pc/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.
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- 4.0 SURVEILLANCE REQUIREMENTS,

4.1 General

Applicabilitv: This specification applies to the surveillance requirements of any system
related to reactor safety.

'

Obiective: The objective is to verify the proper operation of any system related to reactor
safety.

:.
- Specifications: Any additions, modifications, or maintenance to the ventilation system, the
core and its associated su? port structure, the pool or its penetrations, the pool coolant sys-
tem, the control element cnve 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 ap? roved by the Reactor Safeguards Committee. A
system shall not be considered opera ale until after it has been successfully tested.

Basis. 'Diis specification relates to changes in reactor systems that could directly affect the
safety of the reactor. As long as changes or replacements to these systems contmue to meet
the original design specifications, it can be assumed that they meet the presently accepted
operatmg entena.

4.2 Saferv Limit - Fuel Element Temocrature

Apolicability: This , specification applies to the surveillance requirements of the fuel element
temperature measunng channel. -

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

Soecifications:

(1) - Whenever a teactor 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) The 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 instmmented fuel element thermocouple.

(3) A channel check of the fuel element measuring channel shall be made each time the
reactor is operated by comparing 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.

.

I
i
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4.3 Limitinc Conditions for Operation

4.3.1 Reactivity Requirements

Aeolicability: Rese specifications apply to the surveillance requirements for reactivity
control of experiments and systems.

Objective: ne objective is to measure and verify the worth, performance, and operability
of those systems affecting the reactivity of the reactor,

Soeci6 cations:

(1) De reactivity wonh of each control rod and the shutdown margin shall be deter-
mined annually but at intervals not to exceed 15 months.

(2) The reactivity wonh of an experiment shall be estimated or measured, as appropri-
ate', before reactor operation with said experiment.

(3) The control rods shall be visually inspected for deterioration at intervals not to
exceed 2 years.

(4) The transient rod drive cylinder and associated air supply system shall be inspected,
cleaned, and lubricated as necessary semiannually at intervals not to exceed 7.5
months.

(5) ne reactor shall be pulsed semiannually to compare fuel tempenture meas 6rements
and peak power levels with those of previous pulses of the same reactivity.

Emh. The reactivity wonh of tne control rods is measured to ensure that the required shut-
'

down margin is available and to provide an accurate means for determining the reactivity
wonhs of experiments insened in the core. Past experience with TRIG A reactors gives
assurance that measurement of the reactivity wonh on an annual basis is adequate to ensure
no significant changes in the shutdown margin. De visualinspection of the control rods it
made to evaluate corrosion and wear characteristics caused by operation in the reactor, he
reactor is pulsed at suitable intervals and a comparison is made with previous similar pulses i

to determine if changes in fuel or core characteristics are taking place.

4.3.2 Control and Safety System

Aeolicabibtv: These specifications apply to the surveillance requirements for measure-
ments, tests, and calibrations of the control and safety systems.

s

Objective: he objective is to verify the performance and operability of those systems and
components which are directly related to reactor safety.

Seccincations:

(1) The scram time shall be measured annually but at intervals not to exceed 15 months.

(2) A channel check of each of the reactor safety system channels for the intended mode
of operation shall be performed before cach day's operation or before each opera-
tion extending more than 1 day, except for the poollevel channel which shall be
tested monthly.
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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 to exceed 15 months.

(4) A channel test of each item in Table 3.2, other than measuring channels, t. hall be
perfomied semiannually, but at intervals not to exceed 7.5 months.

Basis Measurement of the scram tirne on an annual basis is a che:k not only of the scram
system electronics, but also is an indication of the capability of the control rods *o perform
properly. 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 contrcb.lement checks
and semiannual maintenance ensure proper operation of this cont.J element.

4.3.3 Radiation Monitoring System

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

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

Snecifications: 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 surveillance
activities shall be performed on an annual basis 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 gamma ray sources;
3) a calibration shall be performed on the CAM in terms of counts per unit time per unit of
activity using calibrated beta sources.

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

4.3.4 Ventilation System

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

Objective: The objective is to ensure the proper operation of the pool room ventilation
system in the isoih6on and dilution modes, which would be used in controlling the release
of radioactive material to the uncontrolled environment in the event of an emergency.

Specifications 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 pressure drop across the absolute fiher
m the pool ventilation system shall be measured at least twice a year. The absolute filter
shall be changed at least every 2 years and whenever the pressure drop across the filter

,

increases by 1 in. of water. i
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Basis Experience has shown that the only reliable method of testing the ventilation is to'

cycle the system into the various modes and visually check each portion of the system for
proper operation in that mode.

4.3.5 Experiment and Irradiation Limits

Applicability: This specification applies to the surveillance requirements for experiments
installed in the reactor and its expenmental facilities and for irradiations performed in the
irradiation facilities.

Srecifications:

(1) A new experiment shall not be installed in the reactor or its experimental 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 modifications to a reviewed and approved experiment may be made at the
discretion of the senior operator responsible fer the operation, provided that the
hazards associated with the modifications have been reviewed and a determination
has been made and docun.ented that the modifications do not create a significantly
different, a new, or a greater hazard than the original approved experiment.

(2) An irradiation of a new type of device or material shall not be perfomxd until an
analysis of the irradiation has been perfonned and reviewed for compliance with
" Limitations on Irradiations," Section 3.11, by a licensed unior o rator qualified
in health physics, or a licensed senior operator and a person q ied 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.

4.4 Reactor Fuel Elemants

Apolicability: This specification appl es to the surveillance requirements for the fuel
elements.

Obiective: The objective is to verify the continuing integrity of the feel element cladding.

Spacifications: All fuel elements 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 recctor 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,is sagitta exceeds 0.125 in, over the lenFth of the
cladding

(2) in measuring 6e clongation, its length exceeds its original length by 0.125 in.

(3) a clad defect exists as indicated by release of fission products
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Bhis: The frequency of inspection and measurement schedule is based on the parameters
most likely to affect the fuel cladding of a pulsing reactor operated at moderate pulsing
levels and uti:izing fuel elements whose characteristics are well known.

The limit of transverse in:id 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 to the fuel caused by this touching. Experience with
TRIGA reactors has shown that fuel element bowing that could result in touching has
occurred without deleterious effects, ne elongation limit has been specified to ensure that'
One cladding mar- ial will not be subjected to stresses that could cause a loss of integrity in
the fuel contai .nent and to ensure adequate coolant flow.

4.5 Primary Coolant conditions

Applicability: his specification applies to the surveillance of primary wat:r quality.

Obiective: De 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 5 x 104 mhos/cm

(2). pH between 5.0 and 7.5
.

ILuir Section 3.3 ensures that the water quality is adequate during reactor oper tion,
Section 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 Reactor Fuel
'

Applicabilitv: This specification applies to the fuel elemems used in the reactor core.

Objective: De objective is to ensure that the fuel elements are of such a design and I
fabricated in such a muiner as to permit their use with a high degree of reliaNiit/with

-respect to their physical and nuclear characteristics.
.

.

- Soecifications:

(1) ' TRIG A FLIP Fd. The individual unitradiated Fl.l? fuel elements shall have the '

following characteristics:

uranium content: maximum of 9 wt% enriched to nominal 70% Ei> I*

.

*L - hydrogen to zirconium ratio (in the ZrHJ: between 1.5 and 1.7
.

natural erbium content (homogeneously distributed): between 1.1 and
'

*

l.6 wt%1
..

.

- claddin;;: 304 stainless steel, nominal 0.020 in'. thick*
-

,

e' ' identification: top pieces of FLIP clements will have characteristic markings t

to allow visualidentification of FLIP elements employed in mixed cores

I f(2)' - Standard TRIGA Fuel - The individual uniradiated Standard 'IRIGA fuel elements
k shall have the follcwing characteristics:

uranium content: maximum of 9.0 wt% enriched to less than 20% 235U*-
_

.

hydrogen to zirconium atom ratio (in the ZrHJ: between 1.5 and 1.8*

s

*J 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%
preater than the design value of 8.5 wtE Such an ire rease in loading would result in an -
merease in power density of about 2E 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 density of only about 6E An increase in local power density of 6%
-

reduces the safety margin by at most 10E The maximum hydrogen to zirconium ratio of
1.75 could result in a maxtmum stress under accident conditions in the fuel element clad

1 about a factor of 2 greater than the value resulting from a hydrogen to-zirconium ratio of '

'

l.60. However, this increase in the clad stress during an accident would not exceed the,.

- mpture strength of the clad.

,
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A maximum untnium content of 9 wt% for the standard TRIG A elements is about 6%.

greater than the. design value of 8.5 wtE Such an increase in loadinE would result in an
increase in power density of 6% and reduces the safety margin by at most 10E 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 r.irconium ratio of 1.60. However, this increase in the clad
stress during an accident would :.et wad Oc rr;ure stnngth of the clad.

5.2 Reactor Core

' Apolicability:. This specification applies to the confi uration of fuel and in-coreF
experiments.

Objective: De objective is to ensure that provisions are made to resd:t the arrangement of
fuel elements and experiments so as to provide assurance that excessive power dentities
will not be produced.

Soecifications:

(1) - De core shall be an arranger:rnt of TRIGA uranium-zirconium hydride fuel-
moderator bundles poseinr.ed in 'he reactry grid plate.

(2) The TRIGA core assembly may be composed of Standard fuel, FLIP fuel, or a
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 mixr.tre of fuel types shall not be operated with a core
lattice position vacant in the F.IP fuel region. Water holes in the FLIP ngion shall
be limited to single rod holes Vacant lattice positions in the core fuel region shall
be occupied with fixtures 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 aad water.

Basis Standard TRIGA cores have been used for years and their characteristics are well-
documented. Mixed cores of FLIP and Standaro fuel have been tested by General Atomics
Co. and operated at a number of university reactors. Calculations, as well as measured
aerformance of mixed cores in the WSU reactor, the Texas A&M reactor, and the
Liniversity of Wisconsin reactor, have shown that such cores may be safely 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
positions are not permitted in the FLIP fuel region as specified by Section 3.5.

The core wil 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 experimenuti facility radiation requirements. -
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5.3 control Elem-nts
,

At'pUaNiitv:

This specification applies to the control elements used in the reactI

Objective ne objective is to ensure that the control elements art of
or core.

permit their use with a high degree of reliability with respect to their phsuch a design as tocharacteristics.
ysical and nuclear

Specificatiern: e

(1)

graphite, B.iC powder, or boron and its compounds in solid formThe standard comrol elemem shall have scram capability and cont ia n borated
aluminum or stainless steel cladding. |as a poison in

(2)

stainless steel element or contain the materials as specified for sta d dThe regulation control element need not have scram capability a d h ll
-

elements. n s a be a
n ar control

(3)
The transient control element shall have scram capability and c
graphite or boron and its compounds in a solid form as a poison in aontain borated

stainless steelclad. De transient element shall have an adjustable upallow a variation of reactivity insertions. This element may incorp
n aluminum or

follower. per limit to
orate a nonfueled

Enir De poison requirements for the control elements are satisfied b
absorbing borated graphite, B C powder, or boron and its compo[
ing element normally is a low worth element,its function co ld bunds. y using neutron-

4

Since the'regulat-
stainless steel. These materials must be contained in a suitable clade satisfied by using solidu

num or stainless steel, to ensure mechanical stability during moveme tpoison from the pool water enviror, ment Scra material, such as alumi-

tion of the control element which is the primar n and toisolate the.

m capabilities are provided for rapid inser-

follower which may be incorporated iMo the transient elecontrol element is assigned for a reactor pulse.y safety feature of the reactor, The transientThe nuclear behavior of the nonfueled
Radiation Monitor;nt System _ ment is similar to a void.5.4

Ar*olicapility:

area radianon morutoring equipment and the system for contmuoThis specification describes the functions and esser"al cradioactivity. omponents of the
wly mom,tonng airbome

Obiective: The objective is to describe the radiation monitoringto the operator to ensure safe operation of the reactequipment thatis availableor.
Specifications:

- (1)
Function of Area Radiation Monitor (gamma sensitiveinstni
radiation fields in key locations, alarm and readout at control cments): Monitor

(2) onsole.

Eunction of Continuous Air Radiation}10Dilm (beta , gamma-sensitiv dwith paniculate collection capability): Monitor radioactive ppool room air, alarm and readout at control consolee etector
articulate activity in the

.
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5,3 ' Control Elements.

Applicability: This specification applies to the control elements used in the reactor core.

Objective: The objective is to ensun: that the control elements are of such a design as to
permit their use with a high degree of reliability with respect to their physical and nuclear
characteristics.

Specifications:

(1) ne standard control element shall have scram capability and contain borated
graphite, B.iC powder, or boron and its compounds in sok form as a poison in
aluminum or stainless steel cladding.

(2) The regulation control element need net have scram capability e shall be a
strhless steel element or contain the materials as specified for standard control

,

elements.

(3) The tramient control element shall have scram capability and contain borated
graphite or boron and its compounds in a solid form as a poison in an aluminum or
stainless steel clad. The transient element shall have an adjustable upper limit to
allow a variation of reactivity insertions. This element may incorporate a nonfueled
follower.

Smi; The poison requirements for the control elements are satisfied by using neutron-
absorbing borated graphite, B.C powder, or boron and its com younds. Since the'regulat-
ing element normally is a low worth element,its function couk be satisfied by using solid
stainless steel. These materials must be contained in a suitable clad material, such as alumi-
num or stainless steel, to ensure mechanical stability during movement and to isolate the
poison from the pool water environment. Scram capabilities are provided for rapid inser-
tion of the control element which is the primary safety feature of the reactor. The transient
control element is assigned for a reactor pulse. De nuclear behavior of the nonfueled
follower which may be incorporated into the transient element is similar to a void.

5.4 Radiation Monitorine System

Aeolicability: This specification describes the functions and essential components of the
area radiation monitonng equipment and *he system for continuously monitoring airbome
radioactivity.

Objective: The objective is to describe th: adiation monitoring equipment that is available
to the operator to ensure safe operation of the reactor.

Soecifications:

(1) Function of Area Radiation Monitor (gamma-sensitiveinstnaments): Monitor
radiation fields in key locations, alarm and readout at control console.

(2) Function of Ontinuous Air Radiation Monitor (beta , gamma-sensitive detector
with particulate collection capability): Monitor radioactive particulate activity in the
pool room air, alarm and readout at control console.
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(3) Function of Arcon.41 Stack Monitor (gamma sensitive detector): Monitor mar
content in reactor exhaust air, alarm and readout at console.

Huis: The radiation monitoring system is intended to provide information to operating
personnel of any impending or existing danger from radiation so that there will be sufficient
time to evacuate the facility and take the necessary steps to prevent the spread of radioacti-
vity to the surroundings.

5.5 Fuel Storace

Applicability: This specification applies to the storage of reactor fuel at times when it is not
in the reactor core.

Objective: The objective is to ensure that fuel that is being stored will not become critical '

and will not reach an unsafe temperature.

Specificadons:

(1)- All fuel elements shall be stored in a geometrical seray where the keft s less than 0.8i
for all conditions of moderation.

(2) - Irradiated fuel element; and fueled devices shall be stored in an array, which will
permit sufficient natura! convection cooling by water or air, so that the fuel element
or fueled device temperature will not exceed design vr. lues.

Basis The limits imposed by Specifications 5.5(1) and 5.5(2) are conservative and ensure
safe storage.

5.6 Reactor Buildinc and Ventilation System

Applicability: This specification applies to the building that houses the reactor.

Objective: He objective is to ensure that provisions are made to restrict the amount of
radioactivity released into the environment.

Specifications:

(1) The reactor shall be housed in a facility designed to restrict leakage. He minimum
3free volume in the facility shall be 109 cm .

(2) ne 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 minimum of 20 ft from ground level.

(3) Emergency shutdown controls for the ventilation system shall be located outside the
pool and control room areas and the system shall be designed to si.ut down in the
event of a substantial release of airbome radioactivity within the faci'.ity.

(4) The pool room ventilation system shall have a dilution mode of operation in which
air from the pool room is mixed and diluted with outside air before being
discharged from the facility.
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hit: ne facility is designed so that the ventilation system will normally maintain a
negative pressure with respect to the atmosphere to minimize uncontrollable leakage to the -
environment. The free air volume within ne reactor building is confmed when there is an
emergency shutdown of the ventilation system. Emergency controls for startup, isolation,

. dilution, and normal operation of the ventilation system are located external to the control'
and pool rooms. Proper handling of airborne radioactive materials (in emergency
situations) can be effected with a minimum of exposure to operating personnel.

5.7 Mar Pool Water Systems
r

Acclicability: This specification applies to the pool containing 6 reactor and to the cooling
of the core by the pool water.

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

SEciEmi.cni:

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

(2) All piping extending more than 5 ft below the surface of the pool shall have ade-
quate provisions to prevent inadvertent siphoning of the pool.

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

.

(4)- The reactor shall not be operated with less than 15 ft of water above the top of the
CorC.

Basis This specification is based on thermal and hydraulic calculations which show that
the TRIGA FLIP core can operate in a safe manner at power levels up to 2700 kW with
natural convection flow of the coolant water. A comparison between operation of the
TRIGA FLIP and standard TRIGA MARK III has shown them to be safe for the above
power level. Thermal and hydraulic characteristics of mixed cores are essentially the same
as those for TRIGA-FLIP and standard cores.

In the event of accidental siphoning of pool water through system pipes, the pool water
level will drop no more than 5 ft from the top of the pool.

Loss of coolant alarm after 2 ft of loss requires conective action. This alarm is obsen'ed in
the reactor control room, at the office, and at the campus police station.

5.8 Physical Security

The Licensee shall maintain in effect and fully implement all provisions of the NRC staff-
approved physical 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 CFR 2.70, collectively titled, " Washington State
University, Pullman, Washington TRIGA Reactor Security Plan."

.
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6.0 ADMINISTRATIVE CONTROL

6.1 Resoonsibility

The facility shad be under the direct control of a licensed Senior Reactor Operator (SRO)
designated by the Director of the WSU Nuclear Radiation Center. The SRO shall be
responsible to the Director for the overall facility operation including the safe operation and
mamtenance of the facility and associated equipment. The SRO shaU also be re yonsible
for ensurin;; that all operations are conducted in a safe manner and within the limits
arescribed sy the facility license, Federal and State regulations, and requirements of the
Reactor Safeguards Committee.

6.2 Orcaniution

(1) The reactor facility shaU be an integral part of the Nuclear Radiation Center of
Washington State University. The organization of the facility management and
operation shall be as shown in Figurt 6.1. The responsibilities and authority of
each member of the operating staff shaU be defined in writing.

(2) When the reactor is not secured, the minimum staff shall consist of:
,

(a) Reactor Operator (RO) at the controls (may be the SRO)

(b) Senior Reactor Operator (SRO) on caU but not necessarily on site

(c)' another person present at the facility complex who is able to carry'out
prescribed wrinen instructions

6.3 Facility Staff Oualifications

- Each member of the facility staff shall meet or exceed the minimum qualifications of ANS
15.4, " Standard for the Selection and Training of Personnel for Research Reactors," for
comparable positions.

6.4 ~ Trainin c -

The licensed Senior Reactor Operator designated by the Director as being responsible for
the facility also shall be responsible for the facility's Requalification Training Program and
Operator Training Program.

6.5 Rerror Safecuards Committee (R SC) -

6.5.1 Function

The RSC shaU function to provide an independent review and audit of the facility's
. activities including:

(1) reactor operations
(2) radiological safety
(3) general safety
(4) testing and experiments
(5) licensing and reports
(6) quality assurance

,

30 Amendment No.13



w- .

A <* p

-.

[' ? . ,

|
'

,

...

4

.

p:

President of WSU

~f

-
.

.. Dean of
the Graduate School

. .

Director
Nuclear Radiation Center Reactor Safeguards

Committee,.

I- .I-

' Review
. Function.

Audit -
Function1

'

*b " Facility Director '
*

--~ =-~=, mit

Reactor Supervisor
.. and

Operating Staff

,

4

Figure 6.1 Facility organization
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I- 6.5.2 Composition and Qualifications

ne RSC shall be composed of at least five members knowledgeable in fields that relate to
nuclear reactor safety. He members ot he Committee shall include one facility Senior
Reactor Operator and WSU faculty ano staff members designated to serve on the
Committee in accordance with the procedures sweified by the WSU committee manual.
De University's Radiation Safety Supervisor sball be an ex officio member of the
Committee.

6.5.3 Operation

The Reactor Safeguards Committee shall operate in accordance with a wTitten charter,
including provisions for:

(1) meeting frequency: the full committee shall meet at least semiannually and a
subconunittee thereof shall meet at least semiannually

(2) voting mies

(3) quorums: chairman or his designate and two members
.

(4) method of submission and content of presentations to the committee

(5) use of subcommittees
.

(6) review, approval and dissemination of minutes

6.5.4 Reviews

The responsibilities of the RSC or designated subcommittee thereof shallinclude, but are
not limited to, the following:

(1) review and approval of all new experiments utilizing the nactor facility

r
(2) review and approval of all proposed changes to the facility license by amendment,

and to the Technical Specifications

(3) review of the operation and operational records of the facility

(4) review of significant operating abnormalities or deviations from normal and
expected p- formance of facility equipment that affect nuclear safety

(5) review and approval of all determinations of whether a proposed change, test, or
experiment would constitute a change in the Technical Specihcations or an
unreviewed safety question as defined by 10 CFR 50

(6) review of reportable occurrences and the reports filed with the Commissions for
said occurrences

(7) review and approval of all standard operating procedures and changes thereto

(8) biennial review of all standard procedures, the facility emergency plan, and the
facility security plan

s
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6.6.5 Audits*

,

n: RSC or a subcommittee thereof shall audit reactol operations semiannually, but at
intervals not to exceed 8 months. He semiannual audit shall include at least the following:

(1) review of the reactor operating records
(2) inspection of the reactor operating areas
(3) review of unusual or abnormal occurrences
(4) radiation exposures at the facility and adjacent environs

6.5.6 Records

ne activities of the RSC shall be documented by the secretary of the Committee and
distributed as follows:

(1) A written repon of all audits performed under Section 6.5.5 shall be prepared and
forwarded within 30 days to the Dean of the Graduate School and Facility Director,

(2) A written repon of all reviews performed under Section 6.5.4 shall be prepared and
forwarded to the Facility Director within 30 days following the completion of the
TCvleW.

'

(3) The secretary of the RSC shall maintain a file of the minutes of all meetings.

6.6 Ouality Assurance
,

In accordance with Regulatory Guide 2.5 and ANSI 402, " Quality Assurance Propam
Requirements for Research Reacmts," Section 2.17, the " facility shall not be regtund to
prepare quality assurance documentation for the as-built facility." Quality Assurance (QA)
requirements will still be limited to those specified in Section 2.17 as follows:

"All replacements, modification, and changes to systems having a safety
related function shall be subjected to a QA review. Insofar as possible, the
replacement, modification, or change shall be documented as meeting the
requirements of the original system or component and have equal or better
perfonnance or reliabihty."

"The required audit function shall be performed by thr: RSC specified in |
Section 6.5."

.

6.7 Action To Be Taken in the Event a Safety Limit Is Exceeded

In the event a safety limit is exceeded:

(1) - The reactor shall be shut down and reactor operation shall not be resumed until
authorized by the U.S. Nuclear Regulatory Cornmission (NRC).

(2) ' An immediate repon of the occurrence shall be made to the Chairman of the Reactor
Safeguards Committee, and repons shall be made to the NRC in wcordance with
Section 6.10 of these specifications.

(3) A repon shall be prepared that shall include ar sis of the causes and extent of
possible resultant damage, efficacy of correc* an, and recommendations for
measures to prevent or reduce tv probability arence. His repon shall bei

|
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submitted to the Reactor Safe ards Committee for review and then subadtted to'

the NRC when authorization sought to resume operation of'he reactor.

(4) A report shajl be nude to the NRCin accordance with Section 5.10 of these
specifications.

6.8 Chuning Procedures

Written operating procedures shall be adequate to ensure the safety of operation of the
reactor, but shall not preclude the use ofindependentjuctgment and action should the
situation require such. Operating procedures shall be fruffect for the following iterne:

(1) performing irradiations and e xpenments

(2) startup, operation, and shutdown of the reactor

(3) emergency situations including provisions for bu!! ding evacuation, earthquake,
radiation emergencies, fire or explosion, personal inJtuy, civil disorder, and bomb
threat

(4) core changes and fuel movement

(5) control element removal and repiscement

(6) perfomdng preventive maintenance and calibration tests on the tractor and
associated equipment , *

(7) power equipment

Substantiative changes to the above procedures shall te made only with the approval of the
licensed SRO direc0y in charge nr the facility. Temporary changes to the procedures that
do not change their originalintent nuy be made by a licensed SRO. All such temporary
changes shall be documented and subseqi mtly reviewed by the licensed SRO directly in
charge of the facility.

6.9 Facility Orerating Records

In r,ddition to the requirements of applicable regulations, e,nd in no way substituting for
those requirements, records and logs shall be ;apared for at least the i lowing items and
retained for a period of at least 5 years for items (1) through (6) and ins,.Lnitely for items
(7) through (11).

(1) normal reactor operation
(2) principal maintenance activities
(3) aonormal occurrences
(4) equipment and component surveillance activities required by the Teci

Specifications
(5) experiments aerformed with the reactor
(6) gaseous and .iquid radioactive effluents released to the environs
(7) off site inventories and transfers

'(8) fuelir~entories and transfers
(9) facilit/ radiation and con'emination surveys
(10)- rahon exposures for allpersonnel
(11) updated, corrected, and as built drawings of the facility
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6.10 boortinp houtrements,

in addition'to the requirements of applicable refulations, and in no way substituting for
those requirements, repons shall te made to the Nuclear Regulatory Conunission as
follows:

(1) A repon within 24 hours by telephone and FAX to the Regional Admirdstrator,
UShKC, Region V Office, and to the NRC Operations Center, of

(a) Any accidental release of radioactivity atove permissible lim!ts in
unrestricted areas whether or not the release resulted in propeny damage,
personal injury.or exposure;

(b) Any violation of the safetylimit;

(c) Any reponable occurrence as defined in Section 1.1, "Reponable
Occurrence," of these specifications.

(2) A repen within 10 days in writing to the Director, Office of Nuclear Reactor
ReFulation USNRC, Washington, D.C. 20355, with a copy to the Regional
Administrator, USNRC, Region V Office, of

(a) Any accidental release or radioactivity above pennissible lintits in
unrestricted areas whether or not the release resulted in propeny damage,
personal injury, or exposure. The written repon (nd, to :he extent

'

possible, the preliminary telephone or telegraph repon) shall descrit.c.
analyze, and evaluate safety implications, and outline the conective
measures taken or planned to prevent recurrence of the event;

(b) Any violation of a safetylimit;

(c) Any reportable occurrence as defined in Section 1.1, *Reponable
Occurrence,"of these specifications.

(3) A repon witidn 30 days in writing to the Director, Office of Nuclear Reactor
Regulation, USNRC, Washington, D.C. 20555, with a copy to the Regional '

Administrator, USNRC, Region V Office, of

(a) Any significant variation of measured values from a eones mnding
predicted or previously measured value of safety connectcc operating
characteristics occurring during operation of the reactor,

(b) Any significant change in the transient or acendent analysis as described in
the Safety Analysis Repon;

(c) Any significant changes in facility organization;

(d) Any observed inadequacies in the implementation of administrative or
procedural controls.

|
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(4) A srpon within 60 d:ys after completion of sartup testing of the reactor (in writing
to the Director, Office of Nuclear Reactor Regulation, USNRC, Washington, D.C.

.

20$55) upon receipt of a new facility license or an amendrcent to the license
authorizing an increase in reactor power level describing the measured values of the
operating conditions including:

(a) An evaluation of facility perfornance to date in comparison with design
predictions and specificauons;

(b) A reassessment of the safety analysis submitted with the license application
in light of measured operating characteristics when such measurements
indicate that there may be substantial variance from prior analysis.

(5) An annual trport within 60 days following the 30th of June of each yen (in writing
to the Director, Division of Licensing USNRC, Washington, D.C. 20555) with a
copy to the Regional Administrator, USNRC, Region V Office, providing the
following information:

(a) A brief narrative summary of (i) operating experience (including
experiments performed), (ii) changes in facihty design, perfonnance.

characteristics, and operating procedure;, related to reactor safety and
occurring during the reporting peiiod, and (iii) results of surveillance tests
and inspections;

(b) Tabulation of the energy output (in megawatt days) of the reactor, hours
reactor was critical, the cumulative tota' energy output since initial priticality,
and number of pulses greater than 1.005;

(c) The number of emergency shutdowns and inadvertent scrams, hicluding
reasons for them;

(d) Discussion of the major maintenance operations performed during the
period, including the effect,if any,on the safety of the operation of the
reae:or and the reasons for any conretive maintenance required;

(c) 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;

(f) A summary of the nature and amount of radioactive effluents 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:
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| LJguld Waste (summarized on a monthly bisM.

(i) radioactivity discharged during the reporting period
,

total estimpted quantity of radioactivity released (in curies),*

an estimation of the speciDe activity for each detectablee

radionuclide present if the specific activity of the released
L material after dilution is greater than 10 CFR 20, Appendix

D limits,'

summary of the total release (in curies) of each nuclidee

determined just above for the reporting period based onL

representative isotopic analysis,

,$ estimated average concentration of the released radioactivee

material at the point of release for the reportin;; period in
terms of pO/cc and fraction of the applicable MPC.

(ii) total volume (in gallons) of efDuent water (including dilutant)
released during each period of release

Omeous Waste (summarized on a monthly bash)

(i) radioactivity discharged during the reporting period (in curies)

total estimated quant ty of radioactivity released (in curies)i*
determined by an appropriate sampling and counting
method,

total estimated quantity of 81Ar released (in curies) duringe

the reporting period based on data from an appropriate
mortitoring system,

estimated average atmospherie diluted concentration of d'Ar*
released during the reporting period in terms of pCi/cc r.nd
fraction of the applicable MPC value,

total estimated quantity of radioactivity in paniculate forme

with half lives greater than 8 days (in curies) released during
the reporting period as determined by an appropriate panicu-
late monitonng system.

average concentration of radioactive paniculates with half-*

lives greater than 8 days released in pCi/cc during the report-
ing period, and

.
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,

i

1

an estinate of the average concentration of other significant. *

radionuclides present in the gaseous waste discharge in
terms of pCi/cc and friction of the applicable MPC value for
the reporting period if the estimated release is greater than
20% of the applicable MPC.

Solid Waste huntmarized nun annual basl0

(i) total amount of solid waste packaged (in cubic feet),.

(ii) total activity in solid waste (in curies),

(iii) the dates of shipment af.d disposition (if ahipped off site).

(g) An annual summary of the radiation exposure received by facility personnel
and vkitors in terms of the average radiation exposure per individual and
greater exposure per individual in the two groups. Each significant expo-
sure in excess of the limits of 10 CFR 20 should be reported, including the
time and date of the exposure as well as the circumstances that led up to the

'

exposure; -

(h) An annurj summary of the radiation levels of contamination observed
during routine surveys performed at the facility in terms of the average and
highest levels;

(i) An annual summary of any environmentai surveys performed outside the
facility.

6.11 Written Communicat onsi

.

All written communications with the Nuclear Regulatory Commission shall be made in
accordance with the requirements of 10 CFR 50.4 " Written Communications.".

9
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