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TECHNICAL SPECIFICATIONS
FOR THE
MCCLELLAN NUCLEAR RADIATION CENTER (MNRC)
REACTOR FACILITY

Genexal

The McClellan Nuclear Radiation Center (MNRC) reactor is operated by the
United States Air Force at McClellan Air Force Base, Sacramento CA. The
MNRC research reactor is a TRIGA type reactor. The MNRC provides a high
sencitivity inspection capability for detaction of early stage corrosion
in aluminum aircraft components, thereby reducing aircraft crash risk
and reducing repair cost. In addition, the MNRC provides a wide range
of irradiation services for both military and non military tasks. The
reactor operates at a nominal steady state powe: level up to and
including 2 MW. The MNRC reactor is also capable of square wave and
pulse operational modes. The MNRC reactor fuel is less than 20%
enriched in uranium-235,

1.0 pRefinitions

1.1 . The term "as low as
reasonably achievable" when applied to radiation exposures and releases
of radiocactive materials in effluente means as low as reasonably
achievable taking into account the state of technology, and the
economics of improvements in relation to the benefits to the public
health and safety and other societal and socioeconomic considerations,
and in relation to the utilization of nuclear energy in the public
interest,

1.2 Licensed Operators. A MNRC reactor operator is an individual
licensed by the Nuclear Regulatory Commission (e.g., senior reactor
operator or reactor operator) to carry out the duties and
responsibilities associated with the praition requiring the license.

1.2.1 Senior Reactor Operator. An individual who is licensed
to direct the activities of reactor operators and to manipulate the
controls of the facility.

1.2.2 Reactor Operator. An individual who is licensed to
manipulate the controls of the facility and perform reactor- related
maintenance.

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

1.3.1 Channel Test. A channel test is the introduction of a
signai into the channel for verification that it is operable.



1.3.2 Channel Calibration. A channel calibration is an
adjustment of the channel suck that its output corresponds with
acceptable accur.cy to known values of the parameter which the channel
measures. Calibration shall encompass the entire channel, including
equipment actuation, alarm or trip and shall be deemed to include a
channel test.

1.3.3 Channel Check. A channel check is a qualitative
verification of acceptable perf 'rnance by observation of channel
behavior. This verification, where possible, shall include comparison
of the channel with other independent channels or systems measuring the
same variable.

1.4 Confinement. Confinement means isolation of the reactor room
air volume such that the movement of air into and out of the reactor
room is through a controlled path.

1.9 lxggxxm.n;. Any »peration, hardware, or target (excluding
devices such as detectors, fission chambers, foils, etc), which is

designed to investigate specific reactor characteristics or which ‘s
intended for irradiation within the reactor tank, or in a beamport or
experiment facility and which is not rigidly secured to a core or shield
structure so as to be a part of their 4design.

1.5.1 Experiment. Moveable. A moveable experiment is one
where it is intended that the entire experiment may be moved in or near
the reactor core or into and out of the reactor while the reactor is
operating.

1.5.2 Experiment., Secured. A secured experiment is any
experiment, experiment f--ility, or component of an experiment that is
held in a stationary position relative Lo the reactor by mechanical
means. The restraining force must be substantially greater than those
to which the experiment might be subjected by hydraulic, pneumatic,
buoyant, or other forces which are normal to the operating environment
of the experiment, or by forces which can arise as a result of credible
conditions.

1.5.3 Experiment Facilities. Experiment facilities shall mean
the pneumatic transfer tube, central thimble, beamtubes, irradiation
facilities in the core or in the reactor tank, and radiography bays.

1.5.4 Experiment Safety System. Experiment safety systems are
those systems, including their associated input circuits, which are
designed to initiate a scram for the primary purpose of protecting an
experiment or to pcovide information which requires manual protective
action to be initiated.

1.6 Fuel Element. Standard. A fuel element is a single TRIGA
element. The fuel is U-2rH clad in stainless steel. The zirconium to
hydrogen ratio is nominally 1.65 +/- 0.05. The weight percent (wt %) of
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uranium can be either 8.5, 12.5, 20 or 30 wt &%, with an enrichment of
less than 20% U-235. A standard fuel element may contain a burnable

poison,

1.7 Fuel Element, Instrumented. An instrumented fuel element is a
standard fuel element fabricated with thermocouples for temperature
measurements. An instrumented element shall have at least one operable
thermocouple embedded in the fuel near the axial and radial midpoints.

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

1.9 Mode, Steady-State. Steady-state mode operation shall mean
operacion of the MNRC reactor with the selector switch in the automatic
or manual mode position.

1.10 Mede, Square-Wave. Square-wave mode opera.ion shall mean
ocperation of the MNRC reactor with the selector switch in the square-
wave mode position,

1.11 Mode, Pulge. Pulse mode operation shall msan operation of the
MNRC reactor with the selector switch in the pulse mode position.

1.12 Qpexable. Operable means a component or system is capable of
performing its intended function.

1.13 Qperating. Operating means a component or system is
performing its intended function.

1.14 Qperating Cycle. The period of time starting with reactor
startup and ending with reactor shutdown.

1.15 Protective Action. Protective action is the initiation of a
signal or the opera.ion of equipment within the MNRC reactor safety
system in response to a variable or condition of the MNRC reactor
facility having reached a specified limit.

1.15.1 Channel lLevel. At the protective instrument channel
level, protective action is the generation and transmission of a trip
signal indicating that a reactor variable has reached the specified
limit,

1.15.2 Subsystem Level. At the protective instrument
subsystem level, protective action is the generation and transmission of
a trip signal indicating that a specified limit has been reachea.

NOTE : Protective action at this level woula lead to the
~peration of the safety shutdown equipment.

1.15.3 Instrument System Level. At the protective instrument

system level, protective action is the generation and transmission of
the command signal for the safety shutdown equipment to operate.

-



1.15.4 lntngx_]¥|;.n_xgxgl. At the reactor safelLy system
level, protective action is the operation of sufficient equipment to
immediately shut down the reactor.

1.16 . A pulse operational core is a reactor
state operational core for which the maximum allowable pulse reactivity
insertion has been determined.

1.17 Reactivity. Excess. Excess reactivity is that amount of
reactivity that would exist if all control rods (control, regulating,
etc.) were moved to the maximum reactive condition from the point where
the reactor is at ambient temperature and the reactor is critical.

(k."-l )

1.18 Reactivity Limitg. The reactivity limits are those limits
imposed on the reactivity conditions of the reactor core.

1.19 Reactivity Worth of an Experiment. The reactivity worth of an
experiment is the maximum value of the reactivity change that could
occur as a result of changes that alter experiment position or

configuration.

1.20 Reactor contxolg. Revctor controls are apparatus and/or
mechanisms the manipulation of which directly affect the reactivity or
power level of the reactor.

1.21 Reactor Core, Qperational. The MNRC reactor operational core
is a core for which the parameters of excess reactivity, shutdown
margin, fuel temperature, power calibration and reactivity worths of
control rods and experiments have been determined to satisfy the
requirements et forth in these Technical Specifications.

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

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

1.24 Reactor Secured. The MNRC reactor is secured when the console
key switch is in the off position and the key is removed from the lock
and under the control of a licensed operator, and the conditions of 'a’
or 'b’' exist:

a. (1) The minimum number of control rods are fully inserted to
en;ure the reactor is shutdown, as required by technical specifications;
an

a. (2) No work is in progress involving core fuel, core structure,
installed control rods, or contrel rod drives, unless the control rod
drivesa are physically decoupled from the control rods; and

4
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a. (3) No experiments in or near the reactor aru being moved or
serviced that have on movement, a reactivity worth exceeding the maximum
value allowed for a single experiment or $§1.00, whichever is smaller, or

b. The reactor contains insufficient fissile msterials in the
reactor core, adjacent experiments or control rods to attain criticality
under optimum available conditions of moderation and reflection.

1.25 Reactor Shutdown. The MNRC reactor ie shutdown if it is
subcritical by at least one dollar ($1.00) both in the Reference Core
Condition and for all a'lowed ambient conditions with the reactivity
worth of all installed experiments included,

1.26 Referevce GCore Condiftden. The condition of the core when it
is at ambient temperature (cold T<28°C), the reactivity worth of xenon
is negligible (¢ $0.30) (i.e., cold, clean, and critical), and the
central irradiation facility contains the graphite thimble plug and the
aluminum thimple plug.

1.27 Research Reactor. A research reactor is defined as a device
designed to support a self-sustaining neutron chain reaction for
research development, education, and training, or experimental purposes,
#nd which may have provisions for the production of radioisotopes.

1.28 Red, Control. A control rod ies a device fabricated from
neutron absorbing material, with or without a fuel or air follower,
which is used to establish neutron flux che~ges and to compensate for
routine reactivity losses. The follower may be a stainless steel
gection. A control rod shall be coupled to ite drive unit to allow it
to perform its control function, and its safety function when the
coupling is disengaged. This safety function is commonly termed a

scram,

1.28.1 Regulating Rod. A regulating rod is a control rod used
to maintain an intended power level and may be varied manually or by a
servo-controller. A regulating rod shall have scram capability.

1.26.2 Standard Rod. The regulating and shim rods are
standard control rods.

1.29.3 Transient Red. The transient rod is a control rod that
is capable of providing rapid reactivity insertion to produce a pulse or
square wave,

1.29 Safety Chaunel. A safety channel is a measuring channel in
the reactor safety syatem.

1.30 s.x;;¥%him1;. Safety limits are limits on important process
variables, which are found to be necessary to reasonably protect the
integrity of the principal barriers which guard against the uncontrolled
release of radioactivity,.



1.3 lﬂtl,._xxll- Scram time is the elapsed time between reaching
a limiting safety system setting and the control rods being fully

inserted.

B 12 Scram, External. The external scrame consist of the
radi ghy bay doors, radiography bay ripcords and bay shutter
interloc

1.33 ., ™- word "shall" is used to denote a
requirement; the word "shouli" to denote a recommendation; the word
“may" to denote permission, neither a requirement ror a recommendation.

1.34 Shutdown Margin. Shutdown margin shall mean the minimum
shutdown reactivity necessary to provide confidence that the reactor can
be mede subcritical by means of the control and safety system starting
from any permissible operating condition with the most reactive rod
assumed to be in the most reactive position, and once this action has
been initiated, the reactor will remain subcritical without further

operator action.

1.38 An unscheduled shutdown is any
unplanned shutdown of the MNRC rnctor caused by actuation of the
reactor safety systen, operator error, equipment malfunction, or a
manual shutdown in response to conditions which could adversely affect
safe operation, not including shutdowns which occur during testing or
check-cut operations.

1.36 Surveillance Activities. In general, two types of
surveillance activities are specifisd: operability checks and tests, and
calibrations. Operability checks and tests are generally cpecifiod as
daily, weekly or quarterly. Calibration times are generally specifiec
as quarterly, semi-annually, annually, or biennially.

1.37 Surveillance Intervals. Maximum intervals are established to

provide operational flexibility and not to reduce frequency.
Established freguencies shall be maintained over the long term. The
allowable surveillance interval is the interval between a cleck, test,
or calibration, whichever is appropriate to the item being subjected to
the surveillance, and is measured from the date of the last
surveillance. Allowable surveillance intervals shall not exceed the

following:
1.37.1 Anpual - interval not to exceed fifteen (15) months.

1.37.2 Semiannual - interval not to exceed seven and a half
(7.%5) months.

1.37.3 Quarterly - interval not to exceed four (4) months.
1.37.4 Monthly - interval not to exceed six (6) weeks,
1.37.5 Heekly - interval not to exceed ten (10) days.

6
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1.38 WW A proposed change, test or
experiment shall be deemed to involve an unreviewed safety question:
a. If the probability of occuirence or the consequences of an

accident or malfunction of equipment important to safety previously
evaluated in the safety analysis report may be increased; or

b. If a possibility for an accident or malfunction of a different
type tgan any evaluated previously in the safety analysis report may be
created; or

¢. If the margin of safety as defined in the basis for any
technical specification is reduced,

1.39 Yalue, Measured. The measured value is the value of a
parameter as it appears on the output of a channel.

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

1.41 Watchdog Circuit. The watchdog circuit is a surveillance
circuit provided by the Data Acquisition Computer (DAC) and the Control
System Computer (C8C) to ensure proper operation of the reactor
computerized control system,

1.42 cA). The loss of coolant accident
(LOCA) assumes the complete lose of coolant to the reactor core. The
LOCA assur2s (SAR Chapter 13) that the reactor core becomes uncovered
instantaneously after extended operation at a power level of two (2)
Megawatts.

1.43 c8) . The emergency core
cooling system (ECCS) provides a domestic source of water to cool the
reactor core in the event of a complete loss of coolant accident (LOCA).
The emergency core cooling system assures that the fuel temperature
pafety limit will not be exceeded during a LOCA.

2.0 Safety Limite and Limiting Safety System Setting.
2.1 Safety Limits.

- Thie specification applies to the temperature of
the reactor fuel in a standard TRIGA fuel element.

- The objective is to define the maximum temperature that
can be permitted with confidence that no damage to the fuel element
cladding will result.

a. The maximum fuel temperature in a standard TRIGA fuel element
shall not exceed 930°C during steady-state operation.

9
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b. The maximum temperature in a standard TRIGA fuel element shall
not exceed 1100°C during pulse operation.

llasie -

a. This fuel safety limit applies for conditions in which the
cladding temperature is above 500°C (Safety Analysis Report (SAR),
Section 4.5.4.1.3). The important parameter for a TRIGA reactor is the
fuel element temperature. This parameter is well suited as it can be
measured directly. A loss in the integrity of the fuel element cladding
could arise if the cladding stress exceeds the ultimate strength of the
cladding material. The fuel element clauding stress is a function of
the element’'s internal pressure while the ultimate strength of the
cledding material is a function of ite temperature. The cladding stress
is a result of the internal pressure due to the presence of air, fission
product gases and hydrogen from the disassociation of hydrogen and
zirconium in the fuel moderator. Hydrogen pressure is the most
significant. The magnitude of the pressure is determined by the fuel
moderator temperzcure and the ratio of hydrogen to zirconium in the
alloy. At a fuel temperature of 930°C for 2ZrH,, fuel, tne cladding
etress due to the internal pressure is egqual to the ultinate strength of
the cladding macerial at the same temperature (SAR fig 4.16). This is a
conservative limit since the temperature of the cladding material is
always lower than the fuel temperature. (See Chapter 4 of the Safety
Analysis Report.)

b. Thiu fuel safety limit applies for condi:ions in which the
cladding temperature is less than 500°C (SAR Chapter 4, Section
4.5.4.1.3). This analysis shows that a maximum temperature for the clad
during a pulse which gives a peak adiabatic fuel temperature of 1000°C
is conservatively oatimated to be 470°C. SAR, figure 4.17 shows that
the ultimate strength of the clad at a temperature of 470°C is 59,000
pei. Therefore, if the stress produced by the hydrogen overpressure
inside the fuel element is less than 59,000 pei, tle fuel element will
not undergo loss of cladding inteqgrity. Referring to Figure 4.18 and
considering UZrH, , fuel with a peak temperature of 1000°C, the strese on
the clad is found to be 24,000 psi. Therefcre, a fuel temperature limit
of 1100°C is a limit where no loss of cladding integrity will ocecur.
Operational data shows that GA fuel with a hydrogen to zirconium ratio
of at least 1.65 has been pulsed to temperatures of about 1150°C without
damage to the clad. (SAR, ref 4.21.)

2.2 Lamiting Safety System Setting.
2.2.1 Fuel Temperature.

Anﬁlig.hiligx - This specification applies to the protective
action for the reactor fuel element temperature.

- The objective is to prevent the fuel element
temperature safety limit from being reached.



lnnfxxxffgxnn - The limiting safety system setting shall be
760°C (operationa this may be set more conservatively) as measured in
an instrumented fuel element. One instrumented element shall be located
in the analyzed peak power location of the reactor operational core.

- For steady-state operation of the reactor, the
limiting safety system setting ie a temperature which, if exceeded,
shall cause a reactor scram to be ini’ ated preventing the safety limit
from being exceeded. A setting cf 75u~C provides a safety margin at the
point of measurement of at least 137°C for standard TRIGA fuel elements
in any condition of operation. A part of the safety margin is used to
account for the difference between the true and measured temperatures
resulting . om the actual location of the thermocouple. If the
thermocoupl. element is located in the hottest position in the core, the
difference between the true and measured temperatures will be only a few
degrees since the thermocouple junction is near the center and the mid-
plane of the fuel element.

For pulse operation of the reactor, the same limiting safety system
setting applies. However, the temperature channel will have no effect
on limiting the peak power generated be-ause of its relatively lonc time
constant (seconds) as compared with the width of the pulse
(milliseconds). In this mode, however, the temperature trip will act to
limit the energy release after the pulse 1f the transient rod should not
reinsert and the fuel temperature continues to increase.

3.0 Limacing Conditions For Operation
3.1 Reactor Core Parameters
3.1.1 Steady-State Operation

- This specification applies to the maximum
reactor power attained during steady-state operation.

- The objective is to assure that the reactor safety
limit (fuel temperature) is not exceeded, and tc provide for a setpoint
for the high flux limiting safety systems, 80 that automatic protective
action will prevent the safety 'imit from being reached during steady-
state operations.

- The nominal reactor steady-state power shall
not exceed 2.0 MW, The automatic scram patpoints for the reactor power
level safety channels shall be set at 2.2 MW or less. For the purpose
of testing the reactor steady-state power level scram, the power shall
1ot exceed 2.3 MW,

Baglg - Operational experience and “ermal -hydraulic
calculations demcnstrate that MNRC TRIGA fuel elem¢ . may be safely
operated at power levels up to 2.3 MW with natural 2« vection cooling.
(Ref SAR Secticn 4.6.2.)



3.4.2 Pulse or Sguars Wave Operation

W - This especification fplioo to the peak
temperature generated in the fuel as the result of a step insertion of
reactivity.

Pbiective - The objective is tc assure that the fuel
temperature safety limit will not be exceeded.

Specificatio,. - (a) Ffor the pulse mode of operation, the
maximum insertion of reactivity shall be 1.23% ak/k ($1.75); (b) For
the square wave mode of operation the maximum step insertion of
reactivity shall be 0.63% Ak k (§0.90).

Bagis - Standard TRIGA Fuel is fabricated with a nominal
hydrogen to zirconium ratio of 1.6 to 1.7. This yields delta phase
zirconium hydride which has a high creep strength and undergoes no phase
changes at temperatures in excess of 100°C. However, after extensive
steady state operation at two (2) 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
radial edg of the fuel. The higher temperatures in the outer regions
occur in fuel with a hydrogen to zirconium ratio that has now increased
above the nominal value. This produces hydrogen gas pressures
considerably in excess of thac expected. "f the pulse insertion is such
that the temperature of the fuel exceeds «bout 875°C, then the pressure
may be sufficient to cause expansion of microscopic holes in the fuvel
that grow with each pulese. The analysie in SAR, section 13.2.2.2.1,
shows that the limiting pulsr for the worst case conditions, is 1.34%
Ak/k ($1.92). Therefore, the ..23% Ak/k ($1.75) limit is below the worst
case reactivity insertion accident limit, The $0.90 square wave step
insertion limit is also well below the worst case reactivity insertion
accident limit,

5.1.3 Reactivity Limitations

An?llﬂlhlliix - These specifications apply to the reactivity
conditions of the reactor core and the reactivity worths of the control
~ods and apply to all modes of reactor operation.

- The objective is to assure that the reactor can be
placed in a shutdown condition at all times and to assure that the
safety limit shall not be exceeded.

Specifications -

Shutdown Margin - The reactor shall not be operated unless
the .hutdown margin provided by the control rods is greater than 0.35%
Ak/k ($0.50) with:

(1) The reactor in any core condition,

10



(2) The most reactive control rod assumed fully withdrawn.

(3) Absolute value of all movable experiments analyzed in
their most reactive condition or $1.00 whichever is greater.

b. - The maximum available excess reactivity
(referen~2 core condition) lhlll not exceed 6.65% Ak/k (89.50).

Bagig -

a. This specification assures that the reactor can be placed
in a shutdown condition from any operating condition and remain
shutdown, even if the maximum worth control rod should stick in the
fully withdrawn position (SAR Section 4.5.5).

b. This specification sets an overall reactivity limit which
provides adequate excess reactivity to override the xenon buildup, to
overcome the temperature change in going from zero power to 2 MW, to
permit pulsing at the $1.75 level, to permit irradiation of negative
worth experiments and account for fuel burn up over time., An adequate
shutdown margin exists with an excess of $9.50 for the two analyzed
cores: (SAR Sectiocn ¢.5.5).

3.2 Reactor Control and Safety Systems

3.2.1 Control Rods

Applicability - This specification applies to the function of
the control rods.

- The objective is to determine that the control
rods are operable.

- The reactor shall not be operated unless the
control rods are operable and,

a. Control rods shall not be considered operable if damage is
apparent to the rod or drive assemblies.

b. The scram time measured from the instant a signal reaches
the value cof a limiting safety system setting to the irstant that the
slowest con_.rol rod reaches its fully inserted position shall not exceed
one (1) second.

a. The apparent condition of the control rod assemtlies shal.
provide assurance that the rods shall continue to perform reliably as
designed.

b. This assures that the reactor shall shutdown promptly ‘vhen
a scram signal is initiated (see SAR Chapter 13).

s |



3.2.2 Reactor Instrumentation

bfﬂllﬂlhilih! - This specification applies to the information
which shall be available to the reactor operator during reactor
operations.

- The objective is to require that sufficient
information is available to the operator to assure safe operation of the
reactor,

- The reactor shall not be operated unless
the channels described in Table 3.2.2 are operable and the information
is displayed on the reactor console.

Table 3.2.2

(Minimum Number Operable)

Measuring Steady Square Channel Surveillance
State Pulse Wave Function Regquired*
a. Reactor Power 2 0 2 Scram at 2.2 o, MAl
Level Safety MW or less
Channel
b. Linear Power 1 0 1 Automatic o, MAL
Channel Power Control
¢. Log Power 1 0 1 Startup i, ,MAL
Channel Control
d. Fuel Temperature P 2 2 Fuel o, MAL
Channel Temperature
e. Pulse Channel 0 1 0 Measures M, Al
Pulse NV
& NVT
(*) Where: D1 - Channel check during each day’'s operation

M1 - Chaunel test monthly
Al - Channel calibration annually

Basis -
ion (a) Table 3.2.2. The two reactor power level

safety channels assure that the reactor power level is properly
monitored and indicated in the reactor control room (SAR Sections 7.1.2
8- 1.3.8.8).

12



Spe. . The linear channel, log
channel, and pulac channel assures that the reactor powor lovcl and
energy are adequately monitored (SAR Sections 7.1.2 & 7.1.2.2).

Specif . The fuel temperature channels
assure that the fuel temperature is properly monitored and indicated in
the reactor control yoom (SAR Sec.ion 4.5.4.1).

3.2.3 Reactor Scrams and Interlocks

Applicability - This specification applies to the scrams and
interlocks.

QObjective - The objective is to assure that the reactor is
placed in the shutdown condition promptly and that the scrams and
interlocks are operable for safe operation of the reactor.

- The reactor shall not be operated unless the
scrams and interlocks described in Table 2.2.3 are operable:

Table 3.2.3
Reguired Scrams and Interlocks
Steady Square Channel Surveillance
Scram State Lulse Wave Function Requircments*
a. Console 1 | 1 Manual Scram M
Manual and Automatic
Scram Scram Alarm
b. Reactor Room 1 1 1 Manual Scram M
Manual Scram and Automatic
Scram Alarm
¢. Radiography 4 “ 4 Manual Scram M
Bay Manual and Automatic
Scrams Scram Alarm
d. Reactor Power 2 0 2 Automatic M
Level Safety Scram Alarms & Scram
Scram at 2.2 MW or less
e. High Voltage 2 1 V) Automatic M
Power Supplies Scram Alarm &
Scram Scram on Loss of

High Voltage to
the Reactor Power
Level Safety
Channels

13



f. Fuel 2 Automatic Scram M
Temperature Alarms & Scrams
Scram on indicated fuel

temperature of
750°C or less

g. Watchdog 2 Automatic M
Circuits Scram Alarms
Scrams

h. External 2 Automatic M
Scram Scram and Alarmr

i. One Kilowatt 0
Pulse &

if experimental
or radingraphy
scran interlocks
are activated

Prevents initiation M
of a step reactivity

Square Wave insertion above a
Interlock reactor power level
of 1 KW
j. Low Source 1 Prevents withdrawal M
Level Rod of any control rod
Withdrawal if the log channel
Prohibit reads less than 1.5
Interlock times the indicated

k. Control Rod 1

log channel current
level with the neutron
source removed from
the core

Prevents simul- M

Withdrawal taneous withdrawal
Interlock of two or more rods
in manual mode
1. Magnet 1 Deenergizes the M
Power Key control rod
Switch Scram magnets

(*) Where: M - channel test monthly
Basis -
. The console manual scram

allows rapid shutdown of the reactor from the control room (SAR Section
7.3:3.8),

14



f.a?umuum_mmmz. The reactor rcom manual
scram allows rapid shutdown of the reactor from the reactor room.

{¢) Table 3.2.3. The radiography bay manual

gpecification
scrams allow rapid shutdown of the reactor from any of the radiography
bays (SAR Section 9.6.3).

Specification (d) Table 3.2.3. The automatic power level

safety scram assures the reactor ..l11 be shutdown if the power level
exceeds 2.2 MW, therefore not exceeding the safety limit (SAR Section
4.7.2).

. The loss-of-high voltage
scram assures that the reactor power level safety channels operate
within their intended range as required for proper functioning of the
power level scrams (SAR Sections 7.1.2.1 & 7.1.2.2).

. The fuel temperature
scrams assure that the reactor will be shutdown if the fuel temperature
exceeds 750°C, therefore ensuring the safety limit will not be exceeded
(SAR Sections 4.5.4.1 & 4.7.2).

Specification (g) Table 3.2.3. The watchdog circuits

assure that the control system computer and the data acquisition
computer are functioning properly (SAR Section 7.2).

Spe . The exterrial scrams assure
that the reattor will be shutdown if the radiography bay doors and
reactor concrete shutters are not in the proper position for personnel
entry into the bays (SAR Section 9.6). Experimental scrams, a subset of
the external scrams, also assures the integrity of the seactor system,
the experiment, the facility, and the safety of the facility personnei
«nd the public.

Specification (i) Table 3.2.3. The interlock preventing

the initiation of a step reactivity insertion at a level above one (1)
kilowatt assures that the pulse magnitude will not allow the fuel
element temperature to exceed the safety limit (SAR Section 7.1.2.5).

3 . The low source level rod
withdrawal prohibit interlock ensures an adequate source of neutrons is
present for safe startup of the reactor (SAR Section 7.1.2.5).

Specification (k) Table 3.2.3. The control-rod withdrawal

incerlock prevents tne simultaneous withdrawal of two or more control
rods thus limiting the reactivity-insertion rate from the control rods
in manual node (SAR Section 7.1.2.5).

The magnet curreat key
switch prevents the control rods from being energized without inserting
tne key. Turning off the magnet current key switch de-energizes the
control rod magnets and results in a scram (SAR Section 7.1.2.5).
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3.2.4 Reactor Fuel Elements

- This specification applies to the physical
dimensions of the fuel eiements as measured on the last surveillance
test.

- The objective is to verify the integrity of the
fuel -element cladding.

Specification - The reactor shall not be used for normal
operation with damaged fuel. All fuel elements shall be inspected
visually for damage or deterioration as per Technical Specifications
Section 4.2.4. A fuel element shall be considered damaged and must be

removed from the core if:

a. In measuring the transverse bend, the bend exceeds
0.125 inch (3.175 mm) over the full length 23 inches (584 mm) of the
cladding, or,

b. In measuring the elongation, its length exceeds its initial
length by 0.125 inch (3.175 mm), or,

¢. A cladding failure exists as indicated by measurable
release of fission products.

d. Visual inspection identities bulges, gross pitting, or
corrosion.

Bagis - The most severe stresses induced in the fuel elements
result from pulse operation of the reactor, during which differential
expansion between the fuel and the cladding occurs and the pressure of
the gases within the elements increases sharply. The above limits on
the allowable distortion of a fuel element correspord :o0 strains that
are considerably lower than the strain expected to cause rupturing of a
fuel element. Limited operation in the steady state or pulsed mcde may
be necessary to identify a leaking fuel element especially if the leak
is small.

3.3 Reactor Coolant Systems

Applicability - These specifications apply to the operation of the
reactor water measuring systems.

Qbjective - The objective is to assure that adequate cooling is
provided to maintain fuel temperatures below the safety limit, and that
the water quality .emains high to prev:nt damage to the reactor fuel.

Specifications - The reactor shall not be operated unless -he
systeams and instrumentation channels described in Table 3.3 are
operavle, and the information ies displayed locally or in the control
room.

16



Table 3.3

Required Water Systems and Instrucentation

Minimum
Measuring Number Surveillance

Operable Function: Channel/System Requirements*

a. Tank Core 1 For operation of the D1,Q,Al
Inlet Temperature reactor at 1.5 MW or
Monitor higher, alarms on high

heat exchanger outlet
temperature of 35°C

(95°F)
b. Tank Low Water 1 Alarms if water level M
Level Monitor drops below a depth of
23 feet
¢. Purificationw+ 1 Alarms if the water D1,M,8
Inlet Conduc- conductiviiy is greater
tivity Monitor than 5 micromhos/cm
d. Emesgency Core 1 Provides domestic supply D1,S
Cooling System of water to cool fuel in

the event of a LOCA for
a minimum of 3.7 hours
at 20 gpm from an
appropriate nozzle

(*) Where: D1 - channel check during each day'’'s operation
A - channel calibration annually
Q - channel test quarterly
8 - channel calibration semiannually
M - channel test monthly

(**) The purification inlet conductivity menitor can be out-of-service
for no more than 3 hours before the reactor snall be shutdown.

Bagis -

' : The core inlet temperature alarm
assures that large power fluctuations will not occur (SAR Section
W g

- . The minimuwa height of 23 feet of water
above the tank bottom guarantees that there is sufficient water for
effective cooling of the fuel and that the radiation levels at the top
of the recactor are within acceptable limits. The tank water level
monitor alarms if the water level drops below 23 feet, (7.01 meter) (SAR
Section 11.1.5.1).
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result in alarm conditions (e.g., airborne releases or high radiation
levels)

Basis -

3.7.1. The facility stack monitor
provides 1n£ormation to operating personnel regarding the release of
radiocactive material to the envirorment (SAR Section 11.1.1.1.4). The
alarm setpoint on the facility stack monitor is set to limit Argon-41
concentrations to less than 10 CFR Part 20, Appendix B, Table 2, Column
1 values (averaged over one year) fcr unreotr1cted locationa outllde the
operations area.

The reactor room radiation
monitor provides informaticn regariing radiation levels in the reactor
room during reactor operation (SAR Section 11.1.5.1).

3.2.1. The radiation monitor located
next to the purification system )esin canisters provides information
regarding radicactivity in the prirary system cooling water (SAR Section
23.1.5.4:8) .,

3.7.1. The reactor room continuous air
monitor provides information rega-ding airborne radicactivity from the
reactor room (SAR Sections 11.1.1.1.2 & 11.1.1.1.5).

3.7.2 Effluents - Argopn 41 Discharge Limit

This specification applies to the
concentration of Argon- 41 that may be discharged from the MNRC reactor
facility.

The objec:ive is to ensure that the health and
safety of the public is not endargered by the discharge of{ Argon-41 from
the MNRC reactor facility.

The annual average unrestricted area
concentration of Argon- 41 due to> releases of this radionuclide from the
MNRC, and the corresponding anrual radiation dose from Argon-41 in the
unrestricted area (at the operatinns boundary), shall not exceed the
applicable levels in 10 CFR Part 20.

Basis. The annual average concentration limit for Argon-41 in
air in the unrestricted area is specified in Appendix B, Table 2, Column
1 of 10 CFR Part 20. 10 CFP 2).1301 specifies dose limitations in the
unrestricted area (at the operations boundary.) 10 CFR 20.1101
specifi¢e a constraint on air 2missions of radiocactive materials to the
environ .t. The Safety Analysis Report, Section 11.1.1.1.4 estimates
that the routine Argon-41 releases and the corresponding doses in the
unrestricted area will be below these limits.
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3.8 Experimentu
3.8.1 Reactivity Limits.

. This specification applies to the reactivity
limits on experiments installed in the reactor and in-tank experiment
facilities.

. The objective is to assure contrcl of the reactor
during the irradia*ion or handling of experiments adjacent to or in the
reactor core.

. The reactor shall not be operated unless the
following conditions governing experiments exist:

a. The absolute reactivity worth of any moveable experiment
shall be less than one (1) dollar (0.7% ak/k).

b. The absolute reactivity worth of any single secured
experiment shall be less than the maximum allowed pulse ($1.75) (1.23%

ak/k) .

c¢. The absolute total reactivity worth of in-tank experiments
shall not exceed an absolute value of one dollar and ninety-two cents
(81.92) (1.34% Ak/k), including the potentia. reactivity which might
result from malfunction, flooding, voiding, or removal and insertion of
the experiment.

Basis-

a. A limitation of lesr than $1.00 on the reactivity wcrth of
a single moveable experiment will assure that the pulse limit of §1.75
is not exceeded (SAR, Chapter 13). 1In addition, limiting the worth of
each moveable experiment to less than $1.00 will assure thiat the
additional increase in transient power and temperature will be slow
enough so thac: the fuel temperature scram will be effective (SAR,
Chap' :r 13).

b. The absolute worst event which may be considered in
conjunction with a single secured experiment is its sudden accidental or
unplanned removal while the reactor is operating. This would result in
a reactivity increase less than a pulse of £1.9., analyzed in Chapter
33.

¢. It is congervatively assumed that simultaneous removal of
all experiments in th~ creactor at any given time shall not exceed the
maximum reactivity insertion limit. Chapter 13, Section 13.2.2.2.1, of
the SAR shows that an insertion of $1.92 worth of reactivity would be
needed to reach the fuel temperature safety limit.
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3.8.2 Materials Limit

ility. This specification applies to experiments
installed in the reactor and its experiment facilities.

. The objective is to prevent damage to the reactor
or significant releases of radicactivity by limiting material quantity
and radiocactive naterial inventory of the experiment.

. The reactor shall not be operated unless the
following conditions governing experiment materials exist:

a. Experiments containing materials corrosive to reactor
components, compounds highiy reactive wit water, potentially explosive
materials, and liquid fissionable materials shall be appropriately
encapsulated.

b. Each fueled experiment shall be controlled such that the
total inventcry of iodine isotopes 131 through 135 in the experiment is
no greater than 1.5 curies and the maximum strontivm inventory is no
greater than 5 millicuries.

¢. Explosive materials in quantities greater than 25
mill.grame shall not be irradiated ia the reactor tank. Explosive
materiais in quantities of 25 milligrams or less may be irradiated
provided the pressure produced upon detonation of the explosive has been
calculated and/or experimentally demonstrated to be less than the design
pressure of the containar.

d. Explosive materials in quantitics of three (3) pounds TNT
equivalent or less may be irradiated in any radiography bay. The
irradiation of explosives in any bay is limited to those assemblies
where a safety analysis has been performed that shows thit there is no
damage to the reactor safety systems upon detonation (SAR Section
13.2.6.2).

Basis -

a. Appropriate encapsulation is required to lessen the
experimental hazards of some types cfmaterials.

b. The 1.5 curies limitation on iodine 131 through 135 assures
that in the event of failure of a fueled experiment leading to total
release of the iodine, occupational doses and doses to members of the
genexral public in the inrestricted areas shall be within the limits in
10 CFR 20 (SAR Section 13.2.6.2).

¢, This specification is intended to prevent damage to vital
equipment by restricting the quantity of explosive materials within the
yvactor tank (SAR Section 13.2 6.2).



d. The failure of an experiment involving the irradiation of
3 lbs TNT equivalent or less in any radiography bay external to the
reactor tank will not result in damage to the reactor controls or the
reactor tank. Satety Analvses have been performed (SAk Section
13,2.6.2) which show that up to six (6) lbs of TNT equivalent can be
safely irradiated in any radiogaphy bay. Therefore, the three (3) 1b
limit gives a safety margin of two (2).

3.8.3 Failure and Malfunctions

Thie specification applies to experiments
installed in the reactor and its experimental faclities.

jeztive. The objective is to prevent damage to the reactor
or significant releases of radiocactive materials in the event of an
axperiment failure.

Specifications

a. All experiment materials which could off-gas, subliwe,
volatilize, or produce aerosols under (1) normal operating conditione of
the experiment or reactor, (2) credible accident conditions in the
reactor, or (3) where the possibility exists that the failure of an
experiment could release radiocactive gases or aerosols into the reactor
building or into the unrestricted area, the quantity and type of
material to be irradiated shall be limited such that the airborne
concentration of radicactivity shall not exceed the applicable limits of

10 CFR Part 20 (at the operations bcundary), assuming 100% of the gases
or aerosols escape.

b. In culculations pursuant to (a) above, the following
assumptions shall be used:

(1) If the effluent from an experiment facility exhausts
through a stack which is closed on high radiation levels, at least 10%
of the gaseous activity or aerosols produced will escape.

(2) 1f the effluent from an experiment facility exhausts
through a filter installation designed for greater than 99% efficiency
for 0.3 micron and larger particles, at least 10% of these will escape.

(3) For materials whose boil.ng point is above 130°F and
where vapors formed by boiling this material can escape only through an
undistributed column of water above the core, at least 10% of these
vapors can escape.

¢. If a capsule fails and releases material which could damage
the reactor fuel or structure by corrosion or other means, an evaluation
shall be made to determine the need for corrective action. Inspection
and any corrective action taken shall be reviewed by the Facility
Director or his designated alternate and determined to he satisfactory
before operation of the reactor is resumed.
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Basgis -

a. This specifiration is intended to reduce the likelihood
that airborne radiocactivity in excess of the limits of 10 CFR Part 20
shall be released into the reactor building or to the unrestricted area
(S8AR Secticn 13.2.6.2).

b. These assumptions are uvsed to evaluate the potential
airborne radicactivity release due to an experiment failure (SAR Section
13.2.6.3).

¢. Normal operation of the reactor with damaged reactor fuel
or structural damage is prohibited to avoid release of fission products.
Potential damage to reactor fuel or structure must be brought to the
attention of the Facility Director or his designated alternate for
review to assure safe operation of the reactor (SAR Section 13.2.6.2).

4.0 Surveillance Requirements

. The surveillance frequencies denoted herein are based on
continuing operation of the reactor. Surveillance activities scheduled
to occur during an operating cycle which can not be performed with the
reactor operating mnay be deferred to the end of the operatiny cycle. If
the reactor is not operated for a reasonable time, a reactor system or
measuring channel surveillance requirement may be waived during the
associated time period. Prior to reactor system or measuring channel
operation, the surveillance shall be performed for each reactcy system
or measuring channel for which surveillance was waived. A reactor
system or measuring channel shall not Le considered operable until it is
successfully tested.

4.1 Reactor Core Parameters
4.1.1 Sfeady State QOperation

This specification applies to the surveillance
requirement for the power level monitoring channels.

gtive. The ohjective is to verify that the maximum power
level of the reactor does not exceed Lhe authorized limit.

Specification. An annual channel calibration shall be made of
the power level monitoring channel. If a channel is removed, replaced,
or unscheduled maintenance is performed, or a significant change in core
configurat.on occurs, a channel calibration shall be required.
Discovery »f noncompliancc with specification 4.1.1 shall limit reactor
operations to that regquired to perform the surveillance.

The annual power level channel calibration will assure
that the indicated reactor power level is correct.
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Control rod worths shall be determined
annually ~v after physical removal or any r.gnificant change in core or
control re configuration.

a. Each control rod shall be inspected at annu.al intervals by
visual observation of the fueled sections and absorber sections plus
examination of the linkages and drives.

b. The scram time of each control rod shall be measused
semiannually.

Discovery of noncompliance with specification 4.2.1 (a-b) shall limit
reactor operations to that required to perform the surveillance.

Basig (Specification 4.2.1.a-b). Annual determiration of
control rod worths or measurements after any physical removal or
significant change in core loading or control rod configuration provides
information about changes in reactor total reactivity and individual rod
worths. The freauency of inspection for the contrecl rods shall provide
periodic verification of the condition of the control rod assemblies.
The specification intervals for scram time assure operable performance
of the control rods.

4.2.2 Reactor Instrumentation

Applicability. These specifications apply to the surveillance
requirements for measurements, tests, calibration and acceptability of
the reactor instrumentation.

Qbjective. The objective is to ensure that the power level
and fuel temperature instrumentation are operable.

a. The reactor power level safety channels shall have the
following:
(1) A channel test monthly or after any maintenance which
could affect their operation.
(2) A channel check during each day’'s operation.
(3) A channel calibration annually.

b. The Linear Power Channel shall have the following:

(1) A channel test monthly or after any mainter.ance which
could affect their operation.

(2) A channel check during each day’'s operation.
(3) A channel calibration annually.
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(2) A channel test monthiy.
{3) A channel calibration semiannually.

«. The Emergency Core Cooling System (ECCS8) shall have the
following:

(1) A channel check prior to operation.
(2) A channel calibration semiannually.

Discovery of noncompliance with specifications 4.3(a-d) shall limit
operations to that required tc¢ perform the surveillance.

Bagis -

a. A channel test gquarterly assures the core inlet temperature
monitor responds correctly to an input signal. A channel check during
each day’'s operation assures the channel is operable. A channel
calibration annually assures the monitoring system reads properly.

b. A channel test monthly assures that the low water level
monitoring system responds correctly to an input signal.

¢. A channel test monthly assures that the purification inlet
conductivity monitors respond correctly to an input signal. A channel
check during each day'’'s operation assures that the channel is operable.
A channel calibration semiannually assures the conductivity monitoring
system reads properly.

d. A channel check prior to operation assures the ECCS is operable.
A charnel calibration semiannually assures the ECCS performs as
required.

4.4 Reactor Room Exhaust System

bt L This specification applies to the surveillance
requirements for the reactor room exhaust syatem.

Qbjective. The objective is to assure that the rea 'or room
exhaust system 1s operating properly.

’ ion The reactor room exhaust system shall have a channel
check during each day's operation.

Discovery of noncompliance with this specification shall limit
operations to that required to perform the surveillance.

Bagig - A channel check during each day’s operation of the reactor

om exhaust system shall verify that the exhaust system is maintaining

4 negative pressure in the reactor room relative Lo the surrounding
facility areas.
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4.5 Thie section intentionally left blank.
4.6 This section intentionaliy left blank.
4.7 Reactor Radiation Monitoring Systems

This aspecification applies to the surveillance
requirements for the reactor radiation mornitoring systems.

. The objective is to assure that the radiation
monitoring equipment is operating properly.

Specification.
a. The facility stack monitor shall have the following:
(1) A channel check during each day’'s operation.
{2) A channel test weekly.
(3) A channel calibration semiannually.
b. The reactor room radiation monitor shall have the following:
(1) A channel check during each day's operation.
(2) A channel test weekly
(3) A channel calibr tion semiannually.

c. The purificaticn system radiation monitor shall have the
following:

(1) A channel check during each day’s oparation.
(2) A channel test weekly.
(3) A channel calibration semiannually.

d. The reactor room Continuous Air Monitor (CAM) shall have the
following:

(1) A channel check during each day'’s operation.
(2) A channel test weekly.
(3) A channel calibration semiannually.

Discovery cf noncompliance with specifications 4.7(a-d) shall liwit
operations o that required to perform the surveillance.
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by the Operations Supervisor and the Health Physics Supervisor, or their
designated alternates.

¢. The reactivity werth ofany in-tank experiment shall be estimated
or measured, as appropriate, before reactor operation with said
experiment. Whenever a measurement is done it shall be done at ambient
conditions. Experiments shall be identified and a log or other record
maintained while the experiment is in the reactor or in one of the in-
tank experiment facilities.

Basis.

a & b. Experience at most TRIGA reactor facilities verifies the
importance of reactor staff and safety committee reviews of proposed
experiments.

¢. Measurement of the reactivity worth of an experiment or
estimation of the reactivity worth based on previous or similar
measurements shall verify that the experiment is within authorized
reactivity limits.

5.0 Design Features
5.1 gite aad Facility Description.
5.1.1 Site

This specification applies to the McClellan
Nuclear Radiation Center site location and specific facility design
features.

ive. The objective is to specify those features related
to the Safety Analysis evaluation.

a. The site location is gituated approximately C miles (13 km)
north-by-northeast of downtown Sacramento, California. The site of the
MNRC facility is about 3000 ft (0.6 mi or 0.9 km) west of Watt Avenue,
and 4500 ft (0.2 mi or 1.4 km) south of E Street.

b. The restricted area is that area inside the fence
SUrrou....ng the reactor building. The unrestricted area is that area
outside the fence surrounding the reactor building.

¢. The TRIGA reactor is located in Building 258, Room 201 of
tkte McClellan Nuclear Radiation Center (MNRC). This building has been
designed with special safety features.

d. The core is below ground level in a water filled tank and
surrounded by a concrete shield.
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5.4 Fiselopable Material Storage
Aan%;s.h;}i;x. This specification applies to the storage of
reactor fuel at a time when it is not in the reactor core.
, The objective is to assure that the fuel which ‘s being

stored will 6ot become critical and will not reach an unsafe
temperature.

Specification.

a. All fuel elements not in the reactor core shall be stored (wet
or dry) in a geometrical array where the k,, i®e less than 0.9 for all
conditions of moderation.

b. Irradiated fuel elements shall be stored in an ar.:ay which shall
permit sufficient natural convection cooling by water or air such that
the fuel-element temperature shall not exceed the safety limit,

Bagig. a&b. The limits imposed by Technical Fpecifications 5.4.a
and 5.4.b assure safe storage.

6.0 Administrative Controle

6.1 Qx%rnnggxgn. The MNRC facility shall be under the direct
control of the MNRC Director or a licensed senior reactor operator (SRO)
designated by him to be in direct control. The MNRC Director shall be

accountable to the Responsible Commander for the safe operation and
maintenance ¢~ the veaciLor and its associated equipment,

6.1.1 Structure. The management for operation of the MNRC
farility shall ~onsist of the organizational str .cture as shown in
Figures 6.1 through 6.3,

6.1.2 Responsibilities. The MNRC Director shall be
accountable to the Responsible Commander {or the safe operation and
maintenance of the reactor and its associated equipment. The MNRC
Director shall review and anprove all experiments and experimental
procedures pricr to their use in the reactor. Individuals in the
management organization (i.e., reactor operations supervisor, heallh
physaics superviscr, etc.) shall be responsible for implementing the
policies and ogeration of the facility, and shall be rer,onsible for
safeguarding the public and facility personnel from undue radiation
exposures and for adhering to the operatinrg license and technical
specifications.

6.1.3 gtaffing.

6.1.3.1 The winimum staffing 'vhen the reactor ie not
shutaown shall be:
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a. A reactor operator in the control room,

b. A second person in the facility area that can perform
prescribed instructions.

¢. A senior reactor operator shal)l be present whenever a
reactor startup is done, fuel is being moved, or experiments are being
placed in the reactor tank.

d. A senior reactor operator roadilx available. The
available senior reactor ogcrator should be within thirty (30) minutes
of the facility and veachable by telephone.

6.1.3.2 A list of reactor facility personnel by name and
telephone number shall be available to the reactor operator in the
control room., The list shall include:

a. Management personnel.
b. Health Physicse personnel.
¢. Reactor Operations personnel.

6.1.4 Selection and Training of Personpnel. The selection,
training and requalification of operations personnel shall meet or
exceed the requiremente of the American National Standard for Selection
and Training of Personnel for Research Reactors (ANS 15.4).
Qualification and requalification of licensed operators shall be subject
to an approved Nuclear Regulatory Commission (NRC) program.

6.2 Review and lnspection

Nuclear facilities shall b2 designed constructed,
operated, and maintained in such a manner that facility personnel. the
general public, and both government and nongovernment property are not
exposed to undue risk. These activities shall be conducted in
accordance with applicable governmental regulat ..y requirements.

The Reaponsible Commander shall institute this policy ae the
facility license holder. The Nuclear Safety Committee (NSC) has been
chartered to assist in meeting this responsibility by providing
objective and indepencent reviews, evaluations, advice and
recommendations on matters affecting nuclear safety. The tollowing
describes the composition and conduct of the NET.

6.2.1 NSC Composition and Qualificaticns. The Responsible
Commander shall appoint the chairman of the NSC. 'The chairman shall
appoint a Nuclear Safety Committee of at least five (5) members
knowledgeable in fields which relate to nuclear safety. The NSC shall
evaluate and review safety standards associated wicth the cveration and
use of the nuclear facilities.
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6.4.2 Health Phyeice Procedures.

a. Testing and calibration of area radiation monitors,
facility air monitors, laboratory radiation detection systems, and
portable radiation menitoring instrumentation.

b. Working in laboratories and other areas where radiocactive
materials are used.

¢. Farility radiation monitoring p:ogram including routine and
special surveys, personnel monitoring, monitoring and handling of
radicactive waste, and sampling and analysis of solid and liquid waste,
and gaseous effluents released from the facility. The program shall
include a management commitment to maintain exposures and releases as
low as reasonally acl svable (ALARA).

d. Monitoring radicactivity in the environment surrcunding the
facility.

e. Administrative guidelines for the facility health phyerics
program to include personnel crientation and training.

f. Receipt of radioactive materials at the facilitv, and
unrestricted release of materials and items from the facility which may
contain induced radicactivity or radiocactive contamination.

g. Leak testing of sealed sources containing radioactive
materiale,

h. Special nuclear material accountability.
i. Transportation of radicactive materials.

Changes to the obove procedures shall require approval of the MNRC
Director. All substantive changes shall be documented.

6.5 Experiment Review and Approval. All new classes of experiments
(designated Facility Use Authorization) shall be approved by the Nuclear
Safety Committee (NSC) and the MNRC Director. All specific experiments
to be performed under the provision of an approved Facility Use
Authorization shall be approved by the MNRC Director.

a. Approved experiments shall be carried out in accordance with
established approval procedures.

b. Substantive change to previously approved experiments shall
require the same review and approval as a new experiment.

¢. Minor changes to an experiment that do not significantly alter
the exporiment may be approved by a senior reactor operator.
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6.6 Requirec Actionse
6.6.1 Actions to be taken ' case of a safety limit violation,

In the event of a sfety limit vioclation (fuel tempcrature), the
following actions shall be taken:

a. The reactor shall be shut down and roactor operation shall
not he resumed until autherized by the Nuclear Regulatory Commission.

b. The safety limit violation shall be promptly reported to
the MWHRC Director.

¢. The safety limit violation shall be reported to the
chairman of the NSC and to the Nuclear Regulatory Commission by the MNRC
Director.

d. A safaty limit violation report shall be prepared. The
veport shall describe the following:

(1) Applicable ci.cumstances leading to the vi .lation
including, when known, the cause and contributing
factors.

(2) Effect of violation upon reactor facility components,
systems, or structures and on the health and safety of
personnel and the public.

(3) Corrective action to ke taken to prevent recurrence,

e. The safety limit viol~. 'on report shall be reviewed by the
N3C and then be submitted to the Nuclear Regulat ry Commission when
authorization is sought to resume operation of the reactor.

6.6.2 Actions to be taken [or a reportable occurrence.

In the event of a reportable occurrence, the following actions shall be
taken:

a. Reactor conditions shall be returned to normal or the
reactor shall be shut down. If it is necessary to shutdown the reactor
to corract the occurrence, operations shall not be resumed unless
authorized by the MNRC Director or his designated alternate.

b. The occurrence shall be r-ported to the MNRC Director or
his designated alternate. The MNRC Director shall report the occurrence
to the Nuclear Regulatory Commission as required by these Techaical
Specifications or any applicable regulations.

¢. The occurrence shail be reviewed by the NSC at the next
regularl, scheduled meeting.

G4












P ———— T — e e e e e e e P I —

(2) The written report (and, to the extent possible, the
preliminary telephone report or report by similar conveyance) shall
describe, analyze, and eva'uate salety implications, and outline the
corrective neasures taken or planned to prevent recurrence of the event.

¢. A report within 30 days in writing to the NRC, Document
Control Desk, Washington DC 20655,

(1) Any significant variaticn of measured values from a
corresponding predicted or previously measured value of safety-connected
operating characteristice occurring during operation of the reactor;

(2) Any significant change in the transient or accident
analysis as described in the Safety Analysis Report (SAR);

(3) Any changes in facility organization or pereonnel;

(4) Any observed inadequacies in the implementation of
administrative or procedural controls such that the inadequacy causes or
could have caused an existence or development of an unsafe conditio.
with regard to reactor operations.

6.8 Recorde. Records may be in the form of logs, data sheets, or
other suitable forms. The required information may be contained in
single or multiple records, or a combination thereof. Records and logs
shall be prepared for the following items and retained for a period of
at least five years for items a. through f., and indefinitely for items
g. through k. (Note: Annual reports, if they contain all of the
required information, may be used as records for items g. through k.)

a. Normal reactor operation,

b. Principal maintenance activities.

¢. Those events 'eported as required by Sections 6.7.1 and 6.7.2.

d. Equipment and component surveillance activities required by the
Technical Specifications.

e. Experiments performed with the reactor.

f. Airborne and liquid radicactive effluents released to the
environments and solid radiocactive waste shippe'! off-eite.

g. Offsite environmental monitoring surveys.
. Fuel inventories and transfers.
. Facility radiation and contamination surveys.

. Radiation exposures for all personnel.
. Updated, corrected, and as-built drawings of the facility.
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