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CHAPTER 14

 DRAFT

TECHNICAL SPECIFICATIONS

(The Technical Specifications are contained in
- USNRC Operating License R-106, Appendix A)
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1 DEFINITIONS

1.1 Audit: An audit is a quantitative examination of records, procedures or other documents
after implementation from which appropriate recommendations are made.

1.2 Channel: A channel is the combination of sensor, line, amplifier, and output devices which
are connected for the purpose of measuring the value of a parameter.

o
1.3 Channel Calibration: A channel calibration is an adjustmen%&o,f the’channel such that its
output corresponds with acceptable accuracy to known values ofithe

s %,parameter which the
channel measures. Calibration shall encompass the entire channel lnlrcludmg equipment
} actuation, alarm, or trip and shall include a Channel Test . ’3%3@%}_ i

xA

- 1.5 Channel Test:
that it is operable.

1.6 Confinement: Confinement is an enclosure 0 erall fa%111ty that is designed to limit

the release of effluents between the enclosure’ and it f’”“l environment through controlled or

~ defined pathways. g;ﬁg% §3$§”§ng, ‘*§<<x§>"“l :
, k- i‘i‘ {’55.&

1.7 Control Rod: As °§°éﬁtrol rod is "’9‘5 device fabncated from neutron absorbing matenal or fuel

or both which is used to estalgzl)}sh r{r&u}tg{\% flux changes and to compensate for routine reactivity

changes. A contgbolgrﬁodgmay b"g“ 6up{l‘gdat’§im ég"d rive unit allowing it to perform a safety function |

when the couplrl ng'is e"El;ln %“ng ged«'.;_gg sypes of control rods shall include:

: 4 e A R gggg

A ng 5{ i

‘ “"“‘f‘-;.ﬂRegulatmg Ri%”d (Reg Réﬂ) The regulating rod is a control rod having an

“ gselgctrrc motorldrrgve and’scram capabilities. It may have a fueled- follower section.

Its: «\ép%\snmn mayh,be varied manually or by the servo-controller.

% i <§§
b. Shlm/bS‘“}fety R%)d A shim safety rod is a control rod having an electric motor -
drive andgscram capabllrtres It may have a fueled- follower section.

c. Transnent Rod: The transient rod is a control rod with scram capabilities that can
be rapidly ejected from the reactor core to produce a pulse. It may have a voided-
follower.

1.8 Core Lattice Position: The core lattice position is defined by a particular hole in the top"
grid plate of the core. It is specified by a letter indicating the specific ring in the grid plate and a
number indicating a particular position within that ring. :



1.9 Excess Reactivity: Excess reactivity is that amount of reactivity that would exist if all
control rods were moved to the maximum reactive condition from the point where the reactor is
exactly critical (kes=1) at reference core conditions.

' 1.10 Experiment: Any operation, hardware, or target (excluding devices such as detectors or
foils) which is designed to investigate non-routine reactor characteristics or which is intended for
irradiation within an irradiation facility. Hardware rlgldly secured to accore or shield structure so
as to be a part of their design to carry out experiments is not normal 'y‘con51dered an experiment.
Specific experiments shall include:

ent or component of
¢ reactor by

a. Secured Experiment: A secured experimy t 1s any exp
an experlment that is held in a statlonaryfﬁp t10n relative

component of an experimen
experiment.

'1.14 Irradiation’
tubes with shields, t
pneumatic transfer syste -
irradiation facilities.  *

1.15 Measured Value: The measured value is the value of a parameter as it appears on the
output of a channel.

1.16 Operable: A system or component shall be considered operable when it is capable of
performing its intended function.



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

1.18 Operational Core: An operational core shall be a fuel element core which operates within
- the licensed power level and satisfies all the requirements of the Technical Specifications.

1.19 Pulse Mode: Pulse mode shall mean any operation of the reactor with the mode selector
switch in the pulse position.

i,
- 1.20 Radiation Center CompleX' The physical area defined by 1}36 ‘Radiation Center Bulldmg
and the fence surrounding the north, west, and east sides of the R ‘M‘ tkr Building.

A? Y-,

1.21 Reactor Operating: The reactor is operating whene%erglt is novi séicured or shut down.
gty Q‘*’ﬁ&

1.22 Reactor Safety Systems' Reactor safety systgms are those systems, 1nclugdmg their

- associated 1nput channels, which are demgned to mltlate autom tlcally or manuallul, #3 reactor

1.23 Reactor Secured: The reactor is secured when:
. |
a. Either there is insufficient m: der it mavallable in thelgéhctor to attain criticality or
. there is insufficient fissile mateg}rlal 1n"8h ifeactor to; fattain criticality under
optimum ava1lable conditions of,;moderation; afi:’gi‘reﬂectlon or,
i Bl §§
§
£>
§>2g 4
on absorbmg control rods are fully inserted or other
’t:"down position) as required by techmcal

gﬁg‘&

' g
The reactor 1s shu ggdown
3 ‘{Q

4. N‘6 work is in progress involving core fuel, core structure, installed control
rods, or control rod drives unless they are physically decoupled from the
control rods.

1.24 Reactor Shutdown: The reactor is shut down when:



a. It is subcritical by at least one dollar both in the reference core condition and for
all allowed ambient conditions, with the reactivity worth of all installed
experiments and irradiation facilities included; and

b. The console key switch is in the “off” position and the key is removed from the
console.

1.25 Reference Core Condition: The reference core condition is th, Aactivity condition of the
core when it is at ambient temperature (cold) and the reactivity wort f xenon is negligible
(<0 30 dollars). 3*2

1.28 Scram time: Scram time is the elapsed time betweé
point and the instant that the slowest scra mable control 10«

perm1551ble ope
y "{@8}«1(

1.32 Steady-Stat S Mode) Steady-state mode shall mean operatlon of the reactor
T, SWI the steady-state position.

' 1.33 Substantive Chang) S: Substantlve changes are changes in the original intent or safety
significance of an action or event.

1.34  Surveillance Intervals: Allowable surveillance intervals shall not exceed the following:'
a. Biennial - interval not to exceed 30 months

b. . Annual - interval not to exceed 15 months



c. Semi-annual - interval not to exceed 7.5 months.

d. Quarterly - interval not to exceed 4 months.
€. Monthly - interval not to exceed 6 weeks.
f. Weekly - interval not to exceed 10 days.

e ‘T\*I S
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2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTING
2.1 Safety Limit-Fuel Element Temperature
Applicability. This specification applies to the temperature of the reactor fuel.

Objective. The objective is to define the maximum fuel element eglperature that can”
be permitted with confidence that no damage to the fuel elemer ‘cladding shall result

. 2 5 ‘
Specifications. The temperature in a TRIGA® fuel elem‘é?it shallinot exceed 2,100° F

(1,150° C) under any mode of operation.

| the claddlng if the fuel
ised by the presence of air,




2.2 Limiting Safety System Setting

Applicability. This specification applies to the scram settings which prevent the safety
limit from being reached.

Objective. The objective is to prevent the safety limits from being reached.

Specifications The limiting safety system setting shall be equal to»or‘bless than 510°C
(950°F) as measured in an instrumented fuel element. The 1nstrumented fuel element
shall be located in the B-ring. . &gigigﬁgg

2 SaiRR

Ba51s During steady state operation, temperatures wereacalculat’eﬁ fo)

for elements in the B-ring was found to be 1. 036 soéé3
the maximum power in any B-ring element would be'li;

including the error in the temperature mﬁeasér"’ rgﬁgent this value |s weII below the

W .,& e o
Safety Limit. W, r L e




3 LIMITING CONDITIONS OF OPERATION
3.1 Reactor Core Parameters
3.1.1 Steady-state Operation

Applicability. This specification applies to the energy generated in the reactor durlng
steady-state operation.

. 7A® fuel may be safely

Wral convection coohng (SAR-

4.5.3.3 and 4.5.3.3.9).

3.1.2 Shutdown Margin

to assure th ithesf ltempf

SER0R%

b. The fnost reactive control rod fully-withdrawn; and

C. The reactor in the reference core condition.

Basis. The value of the shutdown margin assures that the reactor can be shut down from
- any operating condition even if the most reactive control rod should remain in the
fully-withdrawn position.



3.1.3 Core Excess Reactivity

Applicability. This specification applies to the reactivity condition of the reactor and the
reactivity worths of control rods and experiments. It applies for all modes of operation.

Objective. The objective is to assure that the reactor can be shut down at all times and
to assure that the fuel temperature safety limit shall not be exceedgegi\ '
Specifications. The maximum available excess reactivity base§d>0br1 the reference core

condition shall not exceed $8.55. ' 4% eagé‘é‘gga
‘ , W
Basis. An excess reactivity limit of $7.55 allows ﬂye’?ilblhty to opera?%g«?t@%e géreactor in all
core modes (NORMAL, ICIT and CLICIT) W1th9ut the need to add or refrfbye fuel
elements when changing between operating 1 modes The NORMAL core 1s\the‘}most
reactive core. If operating a NORMAL core w1tﬁ°‘§'-ﬁf rnlnlmum shutdown mefrgm of
$0.55 and typical control rod worths of $2.70 (Safety ,%‘ 9770 (Shim), $2.70 (Regulating)
and $4.00 (Transient) (section 4.2. 2,<Control Rods), the‘fg\(’:alculated NRC core excess
would be -$0.55+$2.70+$2.70+82.70° §a§§7&;55 The shutdxgég%svingmargln calculation
assumes a) irradiation facilities and exp\erm%gnts ;n place and the ftotal worth of all non-

secured experiments in their most reactlve state“g >!b)ﬁthe\most re%ctwe control rod fully-

)\ o 38&'\
withdrawn and c) the reactor in the reference core condltlon Activities such as

changing out of the N@RMASL};core movmg 'away from Ithe reference state or adding
negative worth expenfnents w1113§make core egccess more negative and shutdown margin
less positive. Thé g)hlyf act1v1t)‘f$ izyhlch could r§sult9m requiring fuel movement to meet
shutdown margrn and coreﬁexgess%‘lirénsréts woulc}}be the unusual activity of adding an

3{3351‘(‘ mnyx"

result of a pul~s<e,;< A§§ert10n$0f react1v1ty

g
Objective. The objéctﬁlve is to assure that the fuel temperature safety limit shall not be
exceeded. +

Specifications. The reactivity to be inserted for pulse operation shall be determined and
limited by a mechanical block and electrical interlock on the transient rod, such that the
reactivity insertion shall not exceed $2.55. '

Basis. The fuel temperature rise during a pulse transient has been estimated
conservatively by adiabatic models. These models accurately predict pulse

10



characteristics for several core configurations and should be accepted with confidence,
relying also on information concerning prompt neutron lifetime and prompt temperature
coefficient of reactivity. These parameters have been established for these cores by
calculations and have been confirmed in part by measurements at existing facilities. In
addition, the calculations rely on flux profiles and corresponding power densities which
have been calculated

3.1.5 This section intentionally left blank.

3.1.6 Fuel Parameters

pphcablhty This specification applies to all fuel elggglents
iy

Objective. The objective is to maintain integrity; O§f the fuel element claddmg
4"{3% 5 §§f \%\?\% @3‘%%3%&“
Specifications. The reactor shall not operate w1th ‘damaged»fuel elements, except for the

purpose of locating damaged fuel elements. A fueléle?ﬁ%nt shall be considered

damaged and must be removed fromsthe core if: g §: §

U %ﬁ iy

24

i
a. The transverse bend exc eeds§%®g®625 inches O%er,the length of the
cladding; “%‘% Qg' e g§”§9
' *’Q:?g .ﬂx§ i
b. Its length-exceeds its onglnantglength by 0?125 inches;
‘5{:{!"; x‘Q gi{‘i}g‘}" “*ﬁ“%
b

i N
‘ddlng defect<;ex1sts as 1nd1cated by release of fission products; or

L

ggﬁi”"ﬁa /’f‘“ éé‘?% ?ﬁ%ﬁgﬂb«m

S %l 1nspec§190n idént: 1es§bulges gross pitting, or corrosion.
g

}
byious$v1sua§£$deterlorat1on of the fuel is sufficient to warrant
de maged° “T'he elongation and bend limits are the values found

, the USNRCé(NUREG 1537).
5 X;,‘s

‘I‘g\ ; i

c. Al

4?2 x 5
%
3.2 Reactor Control Andf‘iSafety System
52%3%&&
3.2.1 Control Rodsg
Applicability. This specification applies to the function of the control rods.
Objective. The objective is to determine that the control rods are operable.

Specification. The reactor shall not be operated unless the control rods are operable
Control rods shall not be considered operable if:

11



a. Damage is apparent to the rod or rod drive assemblies; or

b. The scram time exceeds 2 seconds.
Basis. This specification assures that the reactor shall be promptly shut down when a
scram signal is initiated. Experlence and analysis have indicated that for the range of
transients anticipated for a TRIGA® reactor, the specified scram t1me is adequate to

assure the safety of the reactor (SAR 13.2.2.2.1).

3.2.2 Reactor Measuring Channels

Applicability. This specification applies to the 1nformat1 on
the reactor operator during reactor operation. égg“w i by,

R

&

' 4
Objective. The objective is to specify the mini: \)L}m numbeirg of measuring chaiifiels that.

b
shall be available to the operator to assure safe oper%tlon off the reactor. 4"
% e § }4,"

Spemﬁcatlons The reactor shall notsbS operated in the" spec1ﬁed mode unless the
"t -
Sili

minimum number of measuring channgl s sted in Table l%a&igegg)perable

12



Table 1 - Minimum Measuring Channels

Effective Mode

| Measuring Channel — v — SR
RS S.-S.. - Pulse - S-Wo
Fuel Element Témperature 1 1 1
Linear Power Level 1 1
Log Power Level 1 1
Power Level 2 2

Nvt-Circuit v -

A

channel may be inoperable while the react(gr is opératmg for the puIpo
performing a channel check, test, or callbratlggﬂ P

R

. - Iy Gk,
(1) Any single Linear Power Level, Lqu;PQG,,\(Ner Lev’eL or Power Levelij

(2) If any required measuring channels becomes 1nop%é1;$%&ble while the reactor is -
operating for reasons other than@hat&aldentlﬁed in Technlcal Specification 3.2. 2

(1) above, the channel shall beqrestoredwto-'ogeratlon w1th1n S minutes or the
reactor shall be immediately shutdowr} i ‘%’3@%&?&3@

Ba51s Fuel temperat Me dlSp ayed at the control console gives continuous information
§iae01ﬁed safetyshmlt The power level monitors assure

equately momtored for both steady-state,  square wave -

: Ve\l is related to the fuel temperature. For
footnote (1) takmg tl ng channels off-line for short durations for the purpose
of a“check test or cahbra on is c%%&‘élered acceptable because in some cases, the reactor
must begoperatmg in orde_ ) perfo}rm the check, test or callbratlon Addltlonally there

SR
exist two reﬁ ]

1\'

P
"

self—fevealing to %’egop rator. Furthermore, recognition of appropriate action on the part.

of the operator as a»ggesult of an instrument failure would make this consistent with TS
6.7.2.

3.2.3 Reactor Safety System
Applicability. This specification applies to the reactor safety system channels.

Objective. The objective is to specify the minimum number of reactor safety system
channels that shall be available to the operator to assure safe operation of the reactor.

13



Specifications. The reactor shall not be operated unless the minimum number of safety
channels described in Table 2 and interlocks described in Table 3 are operable.

Table 2 - Minimum Reactor Safety Channels

Fuel Element

T SCRAM @ 510°C
emperature .
Power Level SCRAM @ 1.1 MW(t) or less
Console Scram SCRAM

Button

Preset Timer | Transient rod SCRAM
_ sec after a pulse
High Voltage SCRAM @ >25% of no
operating voltage

Power Levels
Channel
Traps 1 - -
- 1 -
ents simultaneous manual 1 i 1
~withdrawal of two rods
Shim, Safety,
Prevents movement of any ro i 1 i
Rod Drive except transient rod '
Circuit '
Transient Rod Prevents pulse insertion of
Cylinder | - 1 1
Posit; reactivity greater than $2.55
| Position :

14



(1) Any single Linear Power Level, Log Power Level or Power Level safety channel
or interlock may be inoperable while the reactor is operating for the purpose of
performing a channel check, test, or calibration.

(2) If any required safety channel or interlock becomes inoperable while the reactor
is operating for reasons other than that identified in Technical Specification 3.2.3
(1) above, the channel shall be restored to operation within 5 minutes or the
reactor shall be immediately shutdown. '

P
o %

. 3\5 ;%%%% %&\
Fuel Element Temperature Scram: The fuel element’temperature SCram causes a
scram in excess of the LSSS, which is 510°C. The supportlng argumen‘tﬁsﬂfor the safely
limit of 1150°C are given in SAR 4.5.3.1. The‘ BSSS is set\gto less than half &f oiithe safety .
limit. This is more than adequate to account “for uncertalntleséln instrument, response and
core position of the instrumented fuel element.

v%;gg%‘ S

Power Level Scram: The set point fo Ié\ il reent
normally set to 106% of 1 MW(t), which 1s"&"‘b3elv§gg\gﬁ%/f thhe hcensedgp\“o@wer of 1.1 MW(t).
R

The 6% difference allows for expected an obser g‘,e%cggmstrument fluctuations at the
)‘wwé’

normal full operating power of 1 MW(t) tg‘;occﬁ? W1thout isCramming the reactor
m

unnecessarily. Conversely‘?ﬁSAR 13.2.2.2. 2*°shows that thlS set point is more than

sufficient to prevent%exceedmgjxthe reactivity’ insertion limit during non-pulsing

i
operations and preé’é’h@t}ge opergator from 1nad3§/ertently exceeding the licensed power.
; \‘5;. b

Scram: The;preset stlmer ensures that the reactor power level will reduce
fter pu151ng§§gand preclude an unintentional restart or ramped increase to

rh:'§ The high voltage scram must be set to initiate a scram before the
high voltage for any #'of the three detectors reaches 25% or less of the nominal operating
voltage. The loss of operating voltage down to this level is an indication of detector
failure. Many measuring channels and safety systems are fundamentally based upon
accurate response of the detectors.

Wide-Range Log Power Level Channel Interlock: - The rod withdrawal prohibit

interlock prevents the operator from adding reactivity when the count rate on the wide-
range log power channel falls below 2 cps. When this happens, the count rate is
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insufficient to produce meaningful instrumentation response. If the operator were to
insert reactivity under this condition, the period could quickly become very short and
result in an inadvertent power excursion. A neutron source is added to the core to create
sufficient instrument response that the operator can recognize and respond to changing
conditions.

Transient Rod Cylinder Interlock: This interlock prevents the application of air to the
transient rod unless the rod is fully inserted. This will prevent thesoperator from pulsing
the reactor in steady- state mode. i 4 '

2'55‘!’& ;
) 'e‘dto prevent pulsing

1 kW Pulse Interlock: The 1-kW permlsswe interlock 1s’§desi

ana1y51s or experiment to look at the relatlonshlp be:tween heat‘ generated w1th1n the fuel
at power (i.e., > 1-kW) and heat generated on the surf% ﬁof the fuel during a pulse.
Therefore, this interlock prevents thegreactor from pulsmg&at power levels which
produce measurably significant i 1ncreases§én fuel temperaturel, -
\;\ “33> L ’§§‘

Shim, Safety and Regulating Rod Drlve Clrcfilt ?%;l"he s1ng1e%9rod withdrawal 1nterlock
3'3?] 3 $§ s’
prevents the operator from removing multlple control rods§51multaneously such that

ks gggy 55(‘ (b”“&';?‘ §X”R§A 'é x§§9

od Drive Clrcult In pulse mode, it is necessary to

Transient Rod Cyl er Position Interlock: For the transient rod cylinder interlock,
SAR 13.2.2.2.1 shoWws that the designed limiting reactivity insertion for the fuel is $2.59 -
at the end of core life. This interlock limits transient rod reactivity insertions below this
value. Furthermore, this interlock is designed such that if the electrical (i.e., limit
switch) portion fails, a mechanical (i.e., metal bracket) will still keep the reactivity
insertion below the criterion.
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For footnote (1), taking these safety channels off-line for short durations for the purpose -
of a check, test or calibration is considered acceptable because in some cases, the reactor
must be operating in order to perform the check test or calibration. Additionally there
exist two redundant power level indications operating at any given time while the third
single channel is off-line. For footnote (2), events which lead to these circumstances are
self-revealing to the operator. Furthermore, recognition of appropriate action on the part
of the operator as a result of an instrument failure would make this consistent with TS
6.7.2. :

3.3 Reactor Primary Tank Water

4
A

Applicability. This spec1ﬁcat1on applies to the prlmary water of the reactg ] :

Ob]ectlve The objectlve is to assure that there 1s‘ n
reactor tank for fuel cooling and shielding purposes,
reactor tank water remains sufficien

a.  The tank water level shall biw gre

i

tive g coohng of the fuel and that the radiation levels at
hin acceptable levels (SAR 4.3, 4.5.3, and 11.1.5.5). - The
' is necessary, according to the reactor manufacturer, to
ctor tank maintains its integrity and is not degraded (SAR

conductivity within
(NUREG-1537). *

'”speciﬁed limit provides acceptable control of corrosion
3.4 This section intentionally left blank.
3.5 Ventilation System

Applicability. This specification applies to the operation of the facility ventilation
system.
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Objective. The objective is to assure that the ventilation system shall be in operation to
mitigate the consequences of possible releases of radioactive materials resulting from
reactor operation.

Specifications.

a. The reactor shall not be operated unless the facilit;
operating and the reactor bay pressure is maintai
to surrounding areas, except for periods of ti

ntrlatlon system is
négative with respect
not to exceed two (2) -

b. The ventilation system shall be shutxdown upon a high'z 'Vity alarm
from the Exhaust Particulate R. dlatlon Momtor

,‘ g X ‘r ‘ o )
Basis. During normal operation of the Ventrlatlon% § ¢:annual average ground
concentration of *' Ar in unrestricted areas is well be '
concentration limit in 10 CFR 20. In ddition the wors

WaXl accident (MHA) where the
and wﬁéer@ftﬁ"e ventilation system and the

i
Siare located directly above the core. Any fission
y Ntected in the same manner regardless of the status of the

system will give warnin ”é‘y of high levels of radiation that might occur during operation
of the reactor while the ventilation system is secured (SAR 11.1.4.2). The exhaust gas
and particulate radidtion monitors will be affected by the status of the ventilation system
as they are designed to monitor the ventilation exhaust directly and are not in close
proximity to the source term (i.e., reactor core). However, control of the release into the
unrestricted area will be minimally compromised because the ventilation will be by
definition off and the leak rate is negligible compared to the ventilation rate.
Furthermore, this situation is bounded by the MHA scenario A (i.e., without the reactor
building) and C (i.e., ventilation off) in the SAR (SAR 13.2.1.1).
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3.6 This section intentionally left blank.
3.7 Radiation Monitoring Systems and Effluents
3.7.1 Radiation Monitoring Systems

Applicability. This specification applies to the radiation monitoring information wh1ch
must be available to the reactor operator during reactor operatlon; :

.{"
Objective. The objective is to specify the minimum radiatlggl“qmonltorlng channels that
shall be available to the operator to assure safe operatlom‘“of the‘treactor

&x‘\

Specifications. The reactor shall not be operated unle%es“the mlmmum% umber of
radiation monitoring channels listed in Table 4 are operatlng 3@

:mg\ ;

Table 4 - Minimum Radiation Moni tor nghannels

e

X“;
Reactor Top Area Radlatlogg

= 55{6}66;{"\#0\\
R

o 2
Continuous Air Part1culate Radlatlon%Morqnggrﬁ & 1

W KT
Exhaust G Radlatlon Momtoe & i 1
Q> cr %

Exhaustw}Pamcu]ate;Radlatlon Momtor 1
o

e
{fw"'

adlatlon monltormg channel becomes

iors provide information to operating personnel regarding
routme releasesiof rad10act1v1ty and any impending or existing danger from radiation.
Their operation >.prov1de sufficient time to evacuate the facility or take the necessary
steps to prevent the‘gsp‘f'éad of radioactivity to the surroundings. Furthermore,
calculations show that for both routine operations and under the three accident scenarios
identified in SAR 13.2.1.1, predicted occupational and general public doses are below
the applicable annual limits specified in 10 CFR 20 (SAR 11.1.1.1 and SAR 13.2.1).
That being the case, we have reasonable assurance that the applicable regulatory limits

are being satisfied for the one hour period.

R

3.7.2 Effluents
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Applicability. This specification applies to the release rate of ' Ar.

Objective. The objective is to ensure that the concentration of the Y Ar in the
unrestricted areas shall be below the applicable effluent concentration value in 10 CFR
20.

Specifications. The annual average concentration of *' Ar discharged into the
unrestricted area shall not exceed 4 x 10 1.Ci/ml at the point of _ scharge

k‘).»

Basis. If*'Ar is continuously discharged at 2.5 x 10 uCr/ml i€ ., the concentration
produced when the nitrogen purge of the rotating rack 1sg%ff all°xV@gQ/es on the argon
manifold are open, and all beam port valves are open),gmeasurement rand calculations
show that *' Ar released to the unrestricted areas under ‘the, worst- casg‘%\i&eather conditions

would result in an annual TEDE of 5 mrem (SARf T11.1.1. . 1) This is on y%%%(g)\}% of the

apphcable limit of 10 mrem (Regulatory Gu1de$4 20) Therefore an emlssman«of 4 x10°

6 4Ci/ml would correspond to an annual TEDE onSixgnregniqwhlch is still 20% below the
W

applicable limit.

3.8 Limitations on Experiments

3.8.1 Reactivity Limits

%ﬁggszs
g%%?% |

'g'
actor shallinot be operated unless the following conditions

Fe i, K
s W

12 experiments ex1st ,
R £
0 ﬂag % &

'. erlmentrshall be less than $0.50; and

;9

b. The sum of the absolute values of the reactivity worths of all experlments
shall'be less than $2.55.

Basis. The reactivity limit of $0.50 for movable experiments is designed to prevent an
inadvertent pulse from.occurring and maintain a value below the shutdown margin.
Movable experiments are by their very nature experiments in a position where it is
possible for a sample to be inserted or removed from the core while critical. That being
said, Section 13.2.2.2.1 clearly shows that this value is still below the analyzed de51gn
limit of $2.59 for end of life fuel.
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The reactivity worth limit of $2.55 for all experiments is designed to prevent an
inadvertent pulse from exceeding the design limit of $2.59 for end of life fuel. This
limit applies to movable, unsecured and secured experiments. Regardless of any other
administrative or physical requirements, this limit has been shown in Section 13.2.2.2.1
to protect the reactor during the fuel’s entire lifetime.

3.8.2 Materials

a.

W'Qt be 1rrad1ated in the reactor .

(ot psulatlon of material that could damage the reactor
removal of the sample and physwal inspection of
aged components.

from fa11ure of an experiment involving explosive materials. Operation of the reactor
with the reactor fuel or structure potential damages is prohlblted to avoid potential
release of fission products.

3.8.3 Failures and Malfunctions

Applicability. This specification applies to experlments installed in the reactor and its’
irradiation facilities.
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Objective. The objective is to prevent damage to the reactor or excessive release of
radioactive materials in the event of an experiment failure.

Specifications. Where the possibility exists that the failure of an experiment under
normal operating conditions of the experiment or reactor, credible accident conditions in
the reactor, or possible accident conditions in the experiment could release radioactive
gases or aerosols to the reactor bay or the unrestricted area, the quantity and type of
material in the experiment shall be limited such that the airborne radloactwlty in the

reactor bay or the unrestricted area will not result in exceedin gt}%%g applicable dose limits
in 10 CFR 20, assuming that: o 3§§ §§;f
a.
b. o i
which closes automatically on;hlghxradlat10n<,level at least 1'0/
gaseous activity or aerosols produced%v;%ll%esé‘é‘pe
£
c If the effluent from any 1rrad1at10n facility usts through a filter
installation designed fo‘r rgﬁé Ler B¢ ency for 0.3 micron
particles, at least 10% oﬁsﬁ?ese?agrgi)zols can escaigye and
3; &‘U. !" 3’*},\ L
d. For materials whose bmhnggpomt is abovell? O F and where vapors

\%§§'«: .

e

Wi

. dedgcgz:%i%‘e”f’he purpose of 10 CFR 20 by reducing the
r‘sradloact1v1ty to the reactor bay or unrestricted area

3;§;1%;>l resiﬁté}%,exceedmg the total dose limits to an individual as
R i

Wi, <
Q%_; -
R
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4 SURVEILLANCE REQUIREMENTS

4.0 General

Applicability.

This specification applies to the surveillance requirements of any system

related to reactor safety.

Objective. The objective is to verify the proper operation of any sygtem related to
E\v \gx\
§§

reactor safety.
Specifications.

a.

Basis. Thrs‘ Sp

S Q
x§e°<}:§1ﬁcat10n relate <to chanége sin reactor systems which could directly affect

« ,
i

Surveillance requirements may be deferred durmg re§acitb0r shutdown;
however, they shall be completed,\pﬁor to reactor startup unless reactor
operation is required for perform ce of theésurvelllance St mh ra
surveillance shall be performed asisoon as p racticable after re%é\‘ctor

g &
finot be performed‘with the
reactor operating, may be deferred unti l§nned reactor shutdown.

the pool coolant system, the rodwdrlve 3]

system sb\ o] sted in accord/a ce w1th the specifications to .
@‘- o

Whl% e systems were orlglnally designed and fabricated or to

Specif]

?X;’
certlons re\glewed by the’ Reactor Operations Committee. A system
shall notxabe consrdered operable
rggiam b i

»untll after it is successfully tested.

T .
the safety of the reactor>:§ As long’i}as changes or replacements to these systems continue
to meetathe original des’i"g, spec1ﬁc%t10ns then it can be assumed that they meet the
presently aqg:cepted operatrgrﬁrg criteria.

‘6&.{

Applicability.

core parameters. .

g%ﬁxt,
4.1 Reactor (’};tae_\

Thl?’speélﬁcatlon applies to the surveillance requirements for reactor

xhzs

Objective. The objective is to verify that the reactor does not exceed the authorized
limits for power, shutdown margin, core excess reactivity, specifications for fuel
element condition and verification of the total reactivity worth of each control rod.

Specifications.
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a. A channel calibration shall be made of the power level monitoring
channels by the calorimetric method annually.

b. The total reactivity worth of each control rod shall be measured annually
or following any significant change (>$0.25) from a reference core.

c. The shutdown margin shall be determined prior to each day’s operation,
prior to each operation extending more than one day, or following any
significant change (>$0.25) from a reference co%eﬁ"‘ "B,

&3“ 3
d. The core excess reactivity shall be determrne”§d §ann 1ally or following any .
significant change (>$0.25) from a reference core.
g éﬁ%‘é\\ §A
e Twenty percent of the fuel elements éomprlsrng the core«shall be
inspected visually for damage or«deterloratron and measured forw
concentric or other swelling annudl’ th "t\the entire core; ’1s
inspected over a five year period. AR
repeatmg representatrve samples of fue
o
. }Q%%Q\‘?{- 2
Basis. Experience has shown that the identy
and operability for each of these systems‘;or cdg”rhponents The«value of a significant
change in reactrwty (>$0.25) is measurable and»wrll éshsque,adequate coverage of the
shutdown margin after ta 1nto accountqthe accumulégtlon of poisons. For inspection,

integrity issues thro%ghout the’ cdre Furthern\%ore _the observed mechanism for non-
conforming fuel at the3?®STR has .been exclusrvely concentric swell. Looking for swell ,
will not only, provrde earlf‘.qls ; dlcé ot g‘cii’ﬁefuelgénon -conformance but it will srgmﬁcantly

2 A“'?s

D
reduce the*m it %"“f fu I m ,,,er}?ents needed

m;% . y | .
Objective. The o J ve is to verify performance and operability of those systems and

components which are directly related to reactor safety.

Specifications.

a. The control rods and drives shall be visually inspected for damage or
deterioration biennially.

b. The scram time shall be measured annually.
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c. The transient rod drive cylinder and associated air supply system shall be
inspected, cleaned and lubricated as necessary, semi-annually.

d. A channel check of each of the reactor safety system channels for the
intended mode of operation shall be performed prior to each day’s
operation or prior to each operation extending more than one day.

e. A channel test of each item in Table II in section 3 ,,3 shall be performed
semi-annually. it

ui ;%j%gmg channel shall be
performed annually. "'g:%'@{"‘: L

Basis. Experience has shown that the identified frequenmés will ensure
operability for each of these systems or compo@p%rrllts By

PR, ;

K

4.3 Reactor Primary Tank Water

pphcablllty This specification apphes%%he survelllance¢requ1rements for the reactor
tank water. i i
" Aé? }k\%‘?ﬁ‘eﬁ%ﬁéﬁa B é:ﬁ )558 .
Objective. The objective is to assure tha\@%the reactorgctankgéwater level and the bulk water

. K3 3
temperature monltorlng5 syStems are operatmg?&and to verlfy appropriate alarm settmgs
‘Qﬂ -
‘(5 .

5% ’s/

&reactor tank water temperature system, including
e’alarm set point, shall be performed prior to each
on 101 prior to each operation extendmg more than one day.

d. A channel calibration of the reactor tank water temperature system shall
be performed annually.

"e. The reactor tank water conductivity shall be measured monthly.

Basis. Experience has shown that the frequencies of checks on systems which monitor
reactor primary water level, temperature, and conductivity adequately keep the tank
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water at the proper level and maintain water quality at such a level to minimize
corrosion and maintain safety.

4.4 This section intentionally left blank.
4.5 Ventilation System

Applicability. This specification applies to the reactor bay conﬁnement ventilation

system. 2§§f iy,
] .tg£§.§

gﬁaﬁ'x
Objective. The objective is to assure the proper 0perat10n<of “the

controlling releases of radioactive material to the unrestrlcted are

%ge ntilation system in
i

Specifications.

a. &
ability to maintain a negative pressu thie reattor bay with respect to
surrounding areas shal} be performed prton 1o each day’s operation or

prior to each operation;é: nding more thd’ff z(gne day

nx’,
£

S _
b. A channel test of the reactor bayiconfinement v:entllatlon system s ability

to be secured shall be performed d\g%mua;;
A s, %’? v
Basis. Experience ha$ demonstrated that tests of the ventilation system on the _
prescribed daily ; andgdnnual ba & are sufficientito assure proper operation of the system
and its control over reloss ioactive maté Al -

% &,ﬁg 5‘:?@ 5 ‘ ;
e ﬁa/m;;% 3 Y &%&;g &X?

’ {"g;\ é{
4.6 Thlﬁ%;sectnon%?mgt%ntwn?llyﬂeft blan kw
é i % "{2}?‘ ‘%ysx%g &
4., 7399Rad1at10n Momtorsemg Sys ﬁ;ﬁb
4.}2 3g L ;’, F
Appllcablhty?&xghls spec1t't§%at10n applies to the surveillance requirements for the area
radiation monitoring equlpment and the air monitoring systems.

3@3 3
Objective. The Ob_] %‘tlv% is to assure that the radiation monitoring equlpment is
operating propetly and to Verlfy the appropriate alarm settings.

Specifications.
a. A channel check of the radiation monitoring systems in section 3.7.1

shall be performed prior to each day’s operation or prior to each
operation extending more than one day.
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b. A channel test of the continuous air particulate, exhaust gas, and exhaust
particulate radiation monitors shall be performed monthly.

C. A channel calibration of the radiation monitoring systems in section 3 7.1
shall be performed annually.

Basis. Experience has shown that an annual calibration is adequate to correct for any
variation in the system due to a change of operating characteristics»over a long time
span. ' #

W ?§ \&

,32;\%( ‘>’§x ':'3%\
k) “é“

£
Applicability. This specification applies to the surxelllance requlre?nengs for
experiments installed in the reactor and its 1rrad1at10n facilities. He

4.8 Experimental Limits

Objective. The obJectlve is to prevent the condug?%?f experlments which may; amage :
the reactor or release excessive amounts of radloactlve;eméterlals as a result Of '
experiment failure.

Specifications.

a. The react1v1ty worth of an experlmerigt?shallmbe estimated or measured as
' riate; a\g{efore reactor operatlon w1th»sa1d experiment.
. T
X ergment shall not be mstalled in the reactor or its irradiation
A ‘fety ana1y51s¢has been performed and rev1ewed for

ch'gare establlshed for this purpose.

-
g& thatﬁexperlments which are reviewed by the staff of the
OSTR and*ethde Reactor Operatlons Committee can be conducted without endangering the
safety of the reagtor or exéggeedmg the limits in the Technical Specifications:

4.9
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S DESIGN FEATURES
5.1 Site and Facility Description

Applicability. This specification applies to the Oregon State TRIGA Reactor site
location and specific facility design features.

Objective. The objective is to specify the location of specific fac111ty design features.

5523 '”s{ M}Q":"i}
Specifications. ﬁgé?g?"
d *%éiﬁis‘
a. The restricted area is that area inside the fence surfounding the reactor

£

bu11d1ng and the reactor bu1ld1ng 1tse;f§3$*The unrestrlgted sarea is that area |

vzs‘h,

Basis. The Radlatlon @enter re%ctor bulldlng and 51te descrlptlon are str1ctly defined
(SAR 2.0). The fac111ty 1s§"d % 1%
maintain, a‘c‘fnegat Vel ir
atmoﬁgghere so that thereﬁgwﬂl be" o uncontrolled leakage to the unrestricted

env1r0nn§1ent Controls‘«forastartups Qand *normal operation of the ventilation system are

located ?m‘

454
%}e reactor contré‘l room¥¥’ Proper handling of airborne radioactive materials .
(in emerge’n )

, y@snuatlons) ca?n be conducted from the reactor control room with a
minimum of ¢ expgsure to operatlng personnel (SAR 9.1 and 13.2.1).

W,

5.2 Reactor Coola

Applieability. This specification applies to the tank containing the reactor and to the
cooling of the core by the tank water.

Objective. The objective is to assure that coolant water shall be available to provide
adequate cooling of the reactor core and adequate radiation shielding.

Specifications.
a. The reactor core shall be cooled by natural convective water flow.
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b. The tank water inlet and outlet pipes to the heat exchanger and to the
demineralizer shall be equipped with siphon breaks not less than 14 feet
above the top of the core.

c. A tank water level alarm shall be provided to indicate loss of coolant if
the tank level drops 6 inches below normal level.

d. A bulk tank water temperature alarm shall be prqﬁwded \fo 1nd1cate hlgh

i, . J
A,
This specification is based on the 1 rrital and hydrauhc ca culatlons which -
show that the TRIGA® core can{ operate in‘a safe manner at«'ipower levels
up to 1.9 MW with natural convecu?oril ﬂowéoﬁsthe coolant water (SAR
4.5.3.3). ol

P

-b. In the event of acc1dentaﬁ%§\gse§phonmg of tanl%gvsgater through inlet and outlet
pipes of the heat exchangerqor%demmerahzer system the tank water level
will drop to a level no lessbthan g 4A§\feet from thestop of the core (SAR

% i

TN
onig 4n be int
\ﬁwQéﬂ,

reactor tank§ The }

3
5.3.1 Reactor Core\gg.%gyg

Applicability. Thls specification applies to the conﬁguratlon of fuel and in-core
experiments.

Objective. The objective is to assure that provisions are made to restrict the
arrangement of fuel elements and experiments so as to provide assurance that excessive.
power densities shall not be produced.

Specifications.
29



a. The core assembly shall consist of TRIGA® fuel elements.

b. The fuel shall be arranged in a close-packed configuration except for
single element positions occupied by in-core experiments, irradiation
facilities, graphite dummies, aluminum dummies, stainless steel
dummies, control rods, and startup sources.

C. The reactor shall not be operated at power level eﬁ%éedmg 1 kW with a
core lattice position water filled, except for positions on the periphery of
the core assembly. : qs’é@ ‘.

d. The reﬂector excluding exper1ments§and?1rrad1at10n f »
water or a combination of graphrtesand water.

Basis. _ p 38‘523 %%&
3\0

a. Only TRIGA® fuel is anticipated to eye

lities, shall be

b. In-core water-filled experlgment positions 'héave%lzeen demonstrated to be
safe in the Gulf Mark Illﬁrgﬁa’aet%r%ﬂThe larges‘&valu_ps of ﬂux peakrng will

peripheryithes i actor power level is reduced to 1 kW to ensure
*w;* : 59 s i oo meosﬁxgks oy

safcipeak po%per;ygeneratlon “levels in adjacent element positions (SAR
“’%nxmggg % §3‘§k

Qir

adia tron,requlrements (SAR 4.2).
\’\8385% Qgggor

5.3.2 Control Rods”
Applicability. This specification applies to the control rods used in the reactor core.
Objective. The objective is to assure that the control rods 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.
' 30



a. The shim, safety, and regulating control rods shall have scram capability
and contain borated graphite, B4C powder or boron, with its compounds
in solid form as a poison, in aluminum or stainless steel cladding. These
rods may incorporate fueled followers which have the same
characteristics as the fuel region in which they are used.

b. The transient control rod shall have scram capability, and contain borated
graphite or boron, with its compounds in a sohd fom%as a poison in an
aluminum or stainless steel cladding. The tranxswnt rod shall have an
adjustable upper limit to allow a variation oﬁf“reactwﬁ;ty insertions. This
rod may incorporate an aluminum- or a1r”f%110wer ik '

,g%%g 5%5 b «;@;%
Basis. The poison requirements for the control rods are sat1sﬁed by u51ng°§neutron

absorbing borated graphlte B4C powder or bo‘rq' """ as its compounds Theseéisznélatenals

éé%l‘% Scram capabllmes are provided
im A Vs safety feature of the reactor.

may be incorporaté d:«s r%to the tra:%swnt rod, is 511?1lar toavoid. A v01ded follower may
be required in certaln core, loadlngs to reduce ﬂuxﬁp’peaklng values (SAR 4.2.2).

g
3,5&&3 A?S..p)g 2%%@ s
i Koﬁ?
533 Reibior 3 4 A i
:<'> 5
P 4 Wi,
pphcablhty This spec1§1cat1

R
i xéx .

Objective ‘gﬁgﬂ" he objectlve ]
fabricated in s“ ‘h 2 mannetyas to permit their use w1th a high degree of reliability with

¢,¢ .

respect to their ph SIC

Specifications. TRIGA® Fuel Elements

The individual unirradiated fuel elements shall have the folloWing characteristics:

1. Uranium content: maximum of 9 wt% enriched to a nominal 70% *°U;
2. Hydrogen-to-zirconium atom ratio (in the ZrHy): between 1.5 and 1.65;
3. Natural erbium content (homogeneously distributed): between
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1.1 and 1.6 wt%;
4, Cladding: 304 stainless steel, nominal 0.020 inches thick; and

5. Identification: top pieces of fuel elements will have characteristic
markings to allow visual identification of elements.

Basis. A maximum uranium content of 9 wt% in a TRIGA® element is about 6% greater
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 minim bium content of 1.1% in
an element is about 30% less than the de51gn Value Thls, f would result inan

not in the reactor core.

Obje‘ctiv The objeg

Basis. The limits imposed are conservative and assure safe storage (NUREG-1537).
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6 ADMINISTRATIVE CONTROLS
6.1 Organization

Individuals at the various management levels, in addition to being responsible for the
policies and operation of the reactor facility, shall be responsible for safeguarding the
public and facility personnel from undue radiation exposures and for adhering to all
requirements of the operating license, technical specifications, and federal regulations.

6.1.1 Structure

shown in Figure 1.

6.1.2 Responsibility

a.

the Rad%atwn Ce‘
and technical suppé”

e. Reactor Supervisor (Level 3): The Reactor Supervisor reports to the
. Reactor Administrator and is responsible for directing the activities of the
reactor operators and senior reactor operators and for the day-to-day
operation and maintenance of the reactor.

f. Reactor Operator and Senior Reactor Operator (Level 4): The Reactor
Operator and Senior Reactor Operator report to the Reactor Supervisor
and are primarily involved in the manipulation of reactor controls,
monitoring of instrumentation, and operation and maintenance of reactor
related equipment.
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Figure 1 - Administrative Structure

Vice President for -
Research
(Level 1)

Reactor Operations §;
' Committee '

Radiation Center
Director
(Level 2)

S i

Reactor Administrator Senior Health Physicist | "
(Level 3) | (Level3) - |,¢
| & S e

Reactor Supervisof Health Physics Staff

(Level 3) (Level 4)
| RN T
: i F
o SRR ot
Reactor Operators s %8;%33%%%%% g
(Level 4) : g_&: :

Normal administrative reporting

channel
Communication lines

35



6.1.3 Staffing

a. The minimum staffing when the reactor is operating shall be:
1. A reactor operator or the Reactor Supervisor in the control room;
2. A second person present in the Radiation Center Complex able to

carry out prescribed instructions; and

b. r facility personnel by name and telephone number shall

room for use by the operator. The list

c. Even%ggzquiring the direction of the Reactor Supervisor:
1. Initial startup and épproach to power of the day;
2. All fuel or control-rod felocations within the reactor core regidn;
3. Relocation of any in-core experiment or irradiation facility with a-

reactivity worth greater than one dollar; and
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4. Recovery from unplanned or unscheduled shutdown or significant
power reduction.

6.1.4 Selection and Training of Personnel
The selection, training and requalification of operations personnel should be in
accordance with ANSI/ANS 15.4 — 1988; R1999, “Standard for the Selectlon and

Training of Personnel for Research Reactors.”

6.2 Review And Audit

The Reactor Operations Committee (ROC) shall haw xprlmary respon%plllty for review
ngs or reports

and audit of the safety aspects of reactor facﬂlty operatlons Minutes, ﬁn
of the ROC shall be presented to Level 1 and Level 2 management within'n
days of completion. - M%é% gi‘ﬁ,z

%@5 @3§9 , A

6.2.1 ROC Composition and Quallficatlons %;g%g
i

é zﬂa{

LR
\O
[e]

~

i, _
An ROC of at least five (5) members 1("%1(?)%‘ ,ledgeable in fields§ xw};nch relate to reactor

engineering and nuclear safety shall rev1ew aﬁsrqldggévaluate the safety aspects associated
with the operation and use of the facility. % 5"‘The !iR@C%fshallgbeéappomted by Level 1
management. 4 . %‘ % W

provisiopsifor
Hiiiiia,
"@,éﬁﬁ;
b. %%3 i
i‘?@»@*‘\
e
d. Method of submission and content of presentatlon to the commlttee
e. Use of subcommittees; and
f. Review, approval, and dissemination of minutes.

6.2.3  ROC Review Function
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The responsibilities of the ROC, or designated Subcommittee thereof, include, but are
not limited to, the following:

a. Review all changes made under 10 CFR 50.59

b. Review of all new procedures and substantive changes to existing
procedures;

c. Review of proposed changes to the technical spe ications, license or
charter; ' ' :

f. Review of all events from reports requi
these Technical Specigcations; L
ki

6.3  Radiation Safety

!

The Senior Health Physicist shall be responsible for implementation of the radiation
safety program. The requirements of the radiation safety program are established in 10
CFR 20. The program should use the guidelines of the ANSI/ANS 15.11 — 1993;
R2004, “Radiation Protection at Research Reactor Facilities™.

6.4 Procedures
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Written operating procedures shall be adequate to assure the safety of operation of the
reactor, but shall not preclude the use of independent judgment and action should the
situation require such. Operating procedures shall be in effect for the following items:

%

a. Startup, operation and shutdown of the reactor;
b. Fuel loading, unloading, and movement within the reactor;
c. Maintenance of major components of systems that@could have an effect
on reactor safety; p Qg{% b
g ' 5\\
Mx’v G 2
d. Surveillance checks, calibrations, and 1nspectrons 3ré’icgurred by the
technical specifications or those that have ameffect on{reactor safety;
v ﬁsﬁ “héﬁa ‘
e. Radiation protection; 4 %, kT
p <R»‘<?° i‘é, bezg}% \;;‘E’(%?ﬁ'
e, '
f. Administrative controls for operatrons;fan&gigmamtenance and for the
conduct of 1rrad1at10ns and experlmentgﬂfthat could affect reactor safety or .
core reactivity; “% 52\%2
a X? % ‘5333%?&;3 - Q g;;
g. Shipping of radioactive materlals %%%3
%

w o §§¢§

h. Implem%ggaﬁi'o 1.C n of the Emerge§n0y Respo

W

'\8}\

A‘s"\ .

e
Substantive changes tozsthe abov procedures s%(all be made only after review by the
ROC. Except for radrat ion 5» RS ‘M?Sprocedures unsubstantive changes shall be
approvedsﬁprlor lemeri on by the' Reactor Administrator and documented by the

Reactoi Administrator. wit hin 120; days, of implementation. Unsubstantive changes to

. xh»’\
radlatf%)rrE protection progce%ures shall*”;be approved prior to implementation by the SHP
and docur%g%pted by the Senror Health Physicist w1th1n 120 days of implementation.
'“3‘ G ?g2§
Temporary d%e'% atlons fron§§the procedures may be made by the responsible senior
reactor operator<1n$orde§§to deal with special or unusual ¢ircumstances or conditions.
Such deviations shall%be documented and reported by the next working day to the

Reactor Administrator.

6.5 ~ Experiments Review and Approval

Approved experiments shall be carried out in accordance with established and approved -
procedures. Procedures related to experiment review and approval shall include:

a. All new experiments or class of experiments shall be reviewed by the
ROC and approved in wr1t1ng by the Level 2 or de51gnated alternates
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prior to initiation; and

b. Substantive changes to previously approved experiments shall be made
only after review by the ROC and approved in writing by the Level 2 or
designated alternates. Minor changes that do not significantly alter the
experiment may be approved by Level 3 or higher.

6.6 Required Actions

6.6.1 Actions to Be Taken in Case of Safety Limit VlOlatE?O

é‘ i

In the event a safety limit (fuel temperature) is exceeded: é\;{ ‘§:§§.‘§§§§§E§
By, o ’R%}gﬁaﬁg 7
4 o
a. The reactor shall be shut down and?1§eacto; operation shall§131§0t be resumed
§ %, @ % o >
4
v :sx M\Q’ 4:; _
b. % shall be made t6 the Reactor
or;; and Chairperson, ROC; and
’@@% i
c. A report, and any applica ?Qp e"'lg3 siglklowup report 8"‘s}%all be prepared and
reviewed by the ROC. Thie re é‘r\t?shall descrrbe*‘the followmg
g:% ra Qio%ggﬁgg g%@o
1. apphcab]e mrcumstances leadrng fich the violation 1nclud1ng, when
knownﬁ?f"he cause and ¢ ntrrbutmg factors;

o

’ES»

i
cts cgfégthe violation upon reactor facility components, systems,
ture %%lgﬂongxhe?health and safety of personnel and the .

%5%‘?’ }, 5-3?‘-.
gg %{%3; ggzgg‘pubhc *ﬁ% gl%
A ¢ ctiveéaszz 160 to be taken to prevent recurrence.
A &
{_\

For all events which”are required by regulations or Technical Specifications to be
reported to the NRC within 24 hours under Section 6.7.2, except a safety limit violation,
the following actions shall be taken: '

-a. the reactor shall be secured and the Reactor Administrator and Director
notified; '
b. operations shall not resume unless authorized by the Reactor

Administrator and Director;
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c. the Reactor Operations Committee shall review the occurrence at their
next scheduled meeting; and

d. a report shall be submitted to the NRC in accordance with Section 6.7.2
of these Technical Specifications.

6.7 Reports )
P ggg‘%g%;%
6.7.1 Annual Operating Report ﬁ&{éﬁ%
| 3‘%@ ‘. %\ %%
An annual report shall be created and submitted by the Raqdlatlo C"fgnter Director to the
USNRC by November 1 of each year consrstmg of a&?zm\h b, *%%%ieg\ _ '

a.
by the reactor and the hours the re‘acto wa&crrtrcal
b the number of unplanned shutdowns, 1nclud1ng reasons therefore;
e . 5 3 Q A\
C. a tabulation of major pre enta y,e and correct1ve*~ma1ntenance operations
having safety signiﬁcané"eh;;;é g é‘?% i c,;* :
W, séa %8 %%%W '
.d. - abrief descrlptlon 1nclud1ng,a summary S the safety evaluations, of

changes%ln theﬁfacrllty or in procedures and of tests and experrments
b’x\

came%%gout pursuént to 10 CF R%S{}O 59;
%ﬁ 53 M géggﬁ »
S mmary%%ﬁ»the e andv amount of radioactive effluents released or

%8 e, an1rons‘beyond the effective control of the licensee as

;o the point of such release or dlscharge The

i ,&wpor dlffusmn is less than 25 percent of the concentration
¢ lowed or recommended a statement to this effect is sufficient;

g. a summary of exposures received by facility personnel and visitors where
such exposures are greater than 25 percent of that allowed.

6.7.2 Special Reports

In addition to the requirements of applicable regulations, and in no way substituting
therefore, reports shall be made by the Radiation Center Director to the NRC as follows:
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a. a report not later than the following working day by telephone and
confirmed in writing by facsimile to the NRC Operations Center, to be
followed by a written report that describes the circumstances of the event
within 14 days to the NRC Document Control Desk of any of the

following:
I. violation of the safety limit; §§?X“
P
2. release of radioactivity from the site abotg% allowed limits;
3. operation with actual safety systerﬁ%gsettmgség om required systems

less conservative than the 11m1t1ng safety systembsettmg,

-..néllung cog&dltlons for opera?tugxngunless
q}%%n as pg:rmltted in Sectlon‘ 3
. AN

5. a reactor safety system compone n alfunctlon that renders or
could render thei reactor safety syste %mcapable of performing its
intended safety func‘ on., If the malflfnctlon or condition is
caused by mamteri\ance%%tﬁenmo report ;xs»requlred

\ W

LR

6. aniilifanticipated or ffncontrolled change in reactivity greater than

R ax(@qggq{ox?g

_if#fone do llar ~Reactor trlps resultlng from a known cause are
g

4, operation in violation of;
. o A
prompt remedial action

g, 8. an’?observedhnadequacy in the implementation of administrative
Wi,
S or pgpocedural controls such that the inadequacy causes or could
haveg; §caused the existence or development of an unsafe condition
w1v,,'h regard to reactor operations.

b. a repg’x‘rt within 30 days in writing to the NRC, Document Control Desk,
Washington, D.C. of:

1. Permanent changes in the facility organization involving Level 1-
2 personnel; and

2. significant changes in the transient or accident analyses as
described in the Safety Analysis Report.
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6.8 Records

6.8.1 Records to be Retained for a Period of at Least Five Years or for the Life of
the Component Involved if Less than Five Years

a. normal reactor operation (but not including supporting documents such as
checklists, log sheets, etc., which shall be mamtamed for a period of at’
least one year);

-b. principal maintenance activities;
c. reportable occurrences;
d. surveillance activities required, byéghe Techn;cal Spemﬁcatfgﬁs ﬁﬁgy
\%1
e reactor facﬂlty radiation and contam #
f. experiments performed%s;wn}l the reactor;
X g § %?
g. fuel 1nventorles receipts, ;and sh1p

i
i

s‘a{z ,

{d*fo IﬁegastssOne Certnficatlon Cycle

b. offsite environmental monitoring surveys;
c. | radiation exposures for all personnel monitored;
d. drawings of the reactor facility; and
e. Reviews and réports pertaining to a violation of the safety limit, the

limiting safety system setting, or a limiting condition of operation.
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