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INTRODUCTION

These Technical Specifications apply to the Oconee Nuclear Station, Unit 1
and are in accordance with the requirements of 10 CFR 50, Section 350.36.
The bases, which provide technical support or reference the pertinent FSAR
section for technical support of the individual specifications, are
included for informational purposes and to clarify the intent of the spec-
ification. These bases are not part of the Technical Specifications, and
they do not constitute limitations or requirements for the licensece.
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TECHNICAL SPECIFICATIONS

1 DEFINITIONS

The following terms are defined for uniform interpretation of these speci-
fications.

1.3 RATED POWER
Rated power is defined as a steady state reactor core output of 2568 Mwt.
1.2 REACTOR OPERATING CONDITIONS

1.2.1 Cold Shutdown

The reactor is in the cold shutdown condition when it is subcritical by at
least 1 percent 2Ak/k and Tavg is no more than 200°F. Pressure is defined by
Specification 3.1.2.

W Hot Shutdown

to

The reactor is in the hot shutdown condition when it is subcritical by at
least 1 percent &k/k and Tayg is at or greater than 530F.

1.8:3 Reactor Critical

The reactor is critical when the neutron chain reaction is self-sustaining
and Keff = 1.0.

1.2.4 Hot Standby

The reactor is in the hot standby condition when all of the following
conditions exist:

a. Tayg ls sreater than 525°F.
b. The reactor is "just" critical.

¢. Indicated neutron power on the power range channels is less than
2 percent of rated power.

) - Power Operation

The reactor is in a power operating condition when the indicated neutron
power is above 2 percent of rated power as indicated on the power range channels.

1.2:86; Refueling Shutdown

he reactor is in the refueling shutdown condition when,even with all rods
removed, the reactor would be subcritical by at least 1 percent ik/k and the
coolant temperature at the low pressure injection pump suction is no more than
140°F. Pressure is defined by Specificatien 3.1.2. A refueling shutdown re-
fers to a shutdown to replace or rearrange all or a portion of the fuel assem~
biies and/or control rods.



1.3.7 Refueling Operation

An operation involving a change in core geometry by manipulation of fuel or
control rods when the reactor vessel head is removed.

1.2.8 Refueling Period

Time between normal refuelings of the reactor, not to exceed 18 months without
prior approval of the AEC.

| PRI Startup

fhe reactor shall be considered in the startup mode when the shutdown margin
is reduced with the intent of going critical.

1.3 OPERABLE

A component or system is operable when it is capable of performing its
intended function within the required range. The component or system shall
be considered to have this capability when: (1) it satisfies the limiting
conditions for operation defined in Specification 3, and (2) it has been
tested periodically in accordance with Specification 4 and has met its
performance requirements.

1.4 PROTECTIVE INSTRUMENTATION LOGIC
1.4.1 Instrument Chznnel

An instrument channel is the combination of sensor, wires, amplifiers and
output devices which are connected for the purpose of measuring the value of
a process variable for the purpose of observation, control and/or protection.
An instrument channel may be either analog or digital in nature.

1.4.2 Reactor Protective System

The reactor protective system is shown in Figures 7-1 and 7-6 of the FSAR.
It is that combination of protective channels and associated circuitry
which forms the automatic system that protects the reactor by control rod
trip. It includes the four protective channels, their associated instrument
channel inputs, manual trip switch, all rod drive protective trip

breakers and activating relays or coils.

1.4.3 Protective Channel

A protective channel as shown in Figure 7-1 of the FSAR (one of three or

one of four independent channels, complete with sensors, sensor power supply
units, amplifiers and bistable modules provided for every reactor protective
safety parameter) (s a combination of instrument channels forming a single
digital output to the protective system's coincidence logic. It includes a
shutdown bypass circuit, a protective channel bypass circuit and reactor
trip module and provision for insertion of a dummy bistable.

1-2




1.4.4 Reactor Protective System Logic

This system utilizes reactor trip module relays (coils and contacts) in all
four of the protective channels as shown in Figure 7-1 of the FSAR, to pro-
vide reactor trip siguals for de~energizing the six control rod drive trip
breakers. The control roi drive trip breakers are arranged to provide a one
out of two times two logic. Each element of the one out of two times two
logic is controlled by a separate set of two out of four logic contacts from
the four re~~ - protective channels.

Engineered Safety Features Svstem

This svstem utilizes relay contact output from individuval channels arranged
in three analug sub-systems and two two-out-of-three logic sub-systems as
shown in Figure 7-3 of the FSAR. The logic sub-system is wired to provide
appropriate signals for the actuation of redundant Engineered Safety Features
equipment on a two-of-three basis for any given parameter.

1.4.6 Degree of Redundancy
5,

The uifference between the number of operable channels and the number of
channels which when tripped will cause an automatic sycstem trip.

1 S TACTNINITATA T YA TIRVETTT ANIY
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) B TR | Irip Test

A trip test is a test of logic elements in a protective channel to verify
their associated trip action.

1:5.2 Channel Test

A channel test is the injection of an internal or external test signal into
the channel to verify its proper output response; including alarm and/or
trip initiating action where applicable.

1:9.3 Instrument Channel Check

An instrument channel check is a verification of acceptable instrument
performance by observation of its behavior and/or state; this wverification
includes comparison of output and/or state of independent channels measurin»
the same variable.

1.5.4 Ingtrument Channel Calibration

An instrument channel calibration is a test, and adjustment (if necessary),
to establish that the channel output responds w~ith acceptable range and
accuracy to known values of the parameter which the channel measures or

an accurate simulation of these values. Calibration shall encompass the
entire channel, including equipment actuation, alarm, or trip and shall

be deemed to include the channel test.




1.5.5 Heat Balance Check

A heat balance check 1is a comparison of the indicated neutron power and core
thermal power. ’
1.5.6 Heat Balance Calibration

An adjustment of the power range channel amplifiers output to agree with the
core thermal power as determined by a heat balance on the secondary side of
the steam generator considering all heat losses and additionms.

1.6 QUADRANT POWER TILT

Quadrant to average power tilt 1is expressed in percent as defined by the
following equation:

Power in any core quadrant
100 -1

Average for all quadrants

To obtain quandrant power the outputs of the upper and lower detector sections
will be averaged. If one of the core detectors is out of service, the three
operable detectors or the incore detectors will be used in calculating the
average.

1.7 CONTAINMENT INTEGRITY
Containment integrity exists when the following conditions are satisfied:
a. The equipment hatch is closed and sealed and both doors of the per-
sonnel hatch and emergency hatch are closed and sealed except as in
b below.
b. At least one door on each of the personnel hatch and emergency
hatch is closed and sealed during refueling or personnel passage

through these hatches.

¢. All non-automatic containment isolation valves and blind flanges
are closed as required.

d. All automatic containment isolation valves are operable or locked
closed.

e. The containment leakage determined at the last testing interval
satisfies Specification 4.4.1.

1.8 ABNORMAL OCCURRENCE

An abnormal cccurrence means the occurrence of any plant condition that:
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1.9

a. Results in a protective instrumentation setting in excess of a
Limiting Safety System Setting as established in the Technical
Specifications, or

b. Exceeds a Limiting Condition for Operation as established in the
Technical Specificaticns, or

¢. Causes, any significant uncontrolled or unplanned release of
radiocactive material from the site, or

d. Results in abnormal degradation of one of the several boundaries
which are designed to contain the radioactive materials resulting
from the fission process, or

e. Results in uncontrolled or unanticipated changes in reactivity
greater than 1% ik/k except for trip.

UNUSUAT. EVENTS

An unusual event is:

(a)

(d)

(e)

Discovery of any substantial errors in the transient or accident
analyses, or in the methods used for such analyses, as described in the
Safetv Analvsis Report or in the bases for the Technical “-ecificaticms.

Any substantial variance from performance specifications contained in the
Technical Specifications or the Safety Analysis Report.

Any observed inadequacy in the implementation of administrative or
procedural controls during the operation of the facility which could
significantly affect the safety of operations.

Any occurence resulting in an Engineered Safety System or Reactor
Protective Svstem component malfunction or system or component malfunction
which could render a safety system incapable of performing its intended
safety function.

Any occurrence arising from natural or offsite man-made events that
affect or threaten to affect the safe operation of the plant.



2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SE™T.NGS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor coolant
system pressure, coolant temperature, and coolant flow during sower operation
of the plant.

Obiective

To maintain the integrity of the fuel cladding.

Specification

The combination of the reactor system pressure and coolant temperature shall
not exceed the safety limit as defined by the locus of points established

in Figure 2.1-1. If the actual pressure/temperature point is below and

to the right of the line, the safety limit is exceeded.

The combination of reactor thermal power and reactor power imbalance (power
fraction in top half of core minus power fraction in the bottom half of the
core) shall not exceed the safety limit as defined by the locus of points
(solid line) for t* ' specified flow set forth in Figure 2.1=2,. If the
actual-reactor-therwal-power/reactor-power-inbalance point is above the line
for the specified flow, the safety limit is exceeded.

Bases

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operation conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is
large enough so that the clad surface temperature is only slightly greater
than the coolant temperature. The upper boundary of the nucleate boiling
regime is termed "departure from nucleate boiling" (DNB). At this point
there is a sharp reduction of the heat transfer coefficient, which would
result in high cladding temperatures and the possibility of cladding failure.
Although DNB is not an observable parameter during reactor operation, the
observable parameters of neutron power, reactor coolant flow, temperature,
and pressure can be related to DNB through the use of the W-3 correlation.f(l)
The W=3 correlation has been developed to predict DNB and the location of DNB
for axially uniform and 7on-uniform heat flux distributions. The local DNB
vatio (DNBR), defined as the ratio of the heat flux that would csuse DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNB. The minimum value of the "NBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.3. A DNBR
of 1.3 corresponds to a 94.3% probability at a 997 confidence level that DNB
will not occur; this is considered a conservative margin to DNB for all
operating conditions. The difference between the actual core outlet pressure
and the indicated reactor coolant svstem pressure has been considerasd ia
determining the core protection safety limits. The difference in these two
pressures is nominally 45 psi; however, only a 30 psi drop was assumed in

2.1-1



reducing the pressure trip set points to correspond to the elevated location
where the pressure is actually measured.

The curve presented in Figure 2.1-1 represents the conditions at which a
minimum DNBR of 1.3 is predicted for the maximum possible thermal power (1143%)
when four reactor coolant pumps are operating (rcactor coolant flcw is 131.3
x 108 lbs/hr). This curve is based on the following nuclear power peaking
factors(2);

N N N
Fq = 2.67; Fpy=1.78; F, = 1.50
The design limit power peaking factors are the most restrictive calculated at
full power for the range from all control rods fully withdrawn to maximum
allowable control rod insertion and are the core DNBR design basis.

The curves of Figure 2.1-2 are based on the more restrictive of two thermal
limits:

1. The 1.3 DNBR limit produced by a nuclear power peaking factor of
FN = 2,67 or the combination of the radial peak, axial peak and
position of the axial peak that yields no less than a 1.3 DNBR.

2. The combination of radial and axial peak that causes central fuel
melting at the hot spot. The limit is 22.2 kw/ft.

Power peaking is not a directly observable quantity and therefore limits have
been established on the bases of the reactor power imbalance produced by the
power peaking.

The specified flow rates for curves 1, 2, 3, and 4 of Figure 2.1-2 correspond
to the expected minimum flow rates with four pumps, three pumps, one pump in each
loop and two pumps in one loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of all possible reactor
coolant pump--maximum thermal power combinations shown in Figure 2.1-3.

The curves of Figure 2.1-3 represent the conditions at which a minimum DNBR
of 1.3 is predicted at the maximum possible thermal power for the number of
reactor coolant pumps in operation or the local quality at the point of minimum
DNBR is equal to 15%, 3) whichever condition is more restrictive.

Using a local quality limit of 157 at the point of minimum DNBR as a basis for
curves 2 and 4 of Figure 2.1-3 is a conservative criteron even though the
quality of the exit is higher than the quality at the point of minimum DNBR.

The DNBR as calculated by the W-3 correlation continually increases from
point of minimum DNBR, so that the exit DNBR is 1.7 or higher, depending on
the pressure. Extrapolation of the W-3 correlation beyond its published
quality range of +15% is justified on the basis of experimental data. (4)

The maximum thermal power for three pump operation is 88.5% due to a power

level trip produced by the flux-flow ration (75% flow x 1.1 = 82.5% power)

plus the maximum calibration and instrumentation error. The maximum thermal
power for other reactor coolant pump conditions are produced in a similar manner.

2.1-2

\ /
St



For each curve of Figure 2.1-3, a pressure-temperature point above and to

the left of the curve would result in a DNBR greater than 1.3 or a local
quality at the point of minimum DNBR less than 15% for that particular reactor
coolant pump situation. The 1.3 DNBR curve for four pump operation is more
restrictive than any other reactor coolant pump situation because any pressure/
temperature point above ana to the left of the four pump curve will be above
and to the left of the other curves.

D e L

REFERENCES

(1) FSAR, Section 3.2.3.1.1

(2) FSAR, Section 3.2.3.1.1l.c

(3) FSAR, Section 3.2.3.1.1l.k

(4) The following papers which were presented at the Winter Annual Meeting,
ASME, November 18, 1969, during the "Two-phase Flow and Heat Transfer

n in Rod Bundles Symposium':

(a) Wilson, et.al.
F "Critical Heat Flux ia Non-Uniform Heater Rod Bundles.”

(b) Gellerstedt, 2t.al,
"Correlation of a Critical Heat Flux in a Bundle Cooled by
Pressurized Water."
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2.2 SAFETY LIMITS - REACTOR COOLANT SYSTEM PRESSURE

Applicability

Applies to the limit on reactor coolant system pressure.

Objective

To maintain the iategrity of the reactor coolant system and to prevent the
release ol significant amounts of fission product activity.

Specification

" iy B | The reactor ccolant system pressure shall not exceed 2750 psig
when there are fuel assemblies in the reactor vessel.

y P MY The setpoint of the pressurizer code safety valves shall be in
acccrdance with ASME, Boiler and Pressurizer Vessel Code, Section
III, Article 9, Summer 1967.

Rases

The reactor coclant eystem(l) serves as a barrier to prevent radionuclides

in the reactor coolant from reaching the atmosphere. In the event of a

fuel cladding failure, the reactor coclant system is a barrier against the
release of fission products. Establishing a system pressure limit helps to
assure the integrity of the reactor coolant system. The maximum transient
pressure allowable in the reactor coolant system pressure vessel under the
ASME code, Section III, is 110% of design pressure. ?)  The maximum transient
pressure allowable in the reactor coolant system piping, valves, and fittings
under USAS Section B831.7 is 110% of design pressure. Thus, the safety limit
of 2750 psig (1l10% of the 2500 psig design pressure) has been established. (%)
The settings, the reactor high pressure trip (2355 psig) and the pressurizer
safety valves (2500 psig)(3) have been established to assure never reaching
the reactor coc'ant system pressure safety limit. The initial hydrostatic
test was conducted at 3125 psig (125% of design pressure) to verify the
integrity of the reactor coolant system. Additionzl assurance that the
Reactor Coolant pressure does not exceed the safety limit is provided by
setting the pressurizer electromatic relief valve at 2255 psig.

REFERENCES
(1) FSAR, Section 4
(2) FSAR, Section 4.,3.10.1

(3) FSAR, Section 4.2.4




2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Applicability

Applies to instruments monitoring reactor power, reactor power imbalance,
reactor coolan: system pressure, reactor coolant outlet temperature, flow,
number of pumps in operation, and high reactor building pressure.

Obiective

To provide automatic protective action to prevent any ccmnbination of process
variables from exceading a safety limit.

Specification

The reactor protective systeu trip setting linits and the permissible by-
nasses for the instrument channels shall be as stated in Table 2.3-1 and
figure 2.3-2.

The pump monitors shall produce a reactor trip for the follewing conditions:

a. Loss of two pumps and reactor power level is greacter thaa 354
of rated power.

b. Loss of two pumps in one reactor coolant loop and reactor power
level is greater than 0.0% of rated power. (Reactor power level
trip setpoint is reset to 557 of rated power for single loop
operation.)

¢. Loss of one or two .umps during two-pump operationm.
fases

The reactor protective system consists of four instrument channels to monitor
each of several selected plant conditions which will cause a reactor trip if
anv one of these conditions deviates irom a pre-selected operating range to
the degree that a safety limit may be reached.

The trip setting limits for protective system instrumentation are listed in
Table 2.3=1. The safety analysis has been based upon these protective
system instrumentation trip set points plus calibration and instrumentation
errors.

Suclear Overpower

A reactor trip at high power level (neutron flux) is provided to prevent
damage tc the fuel cladding from reactivity excursions too rapid to be detected

b‘j pressure and temperature measurements.

During normal plant operation with all reactor coolant pumps operating, reactor
tris is initiated when the reactor power level reaches 107.3%7 of rated power.
Adding to this the possible variation in trip set points due to calibration

and instrument errors, the maximum actual power at which a trip would be actu-
ated could be 1147, which was used in the safety analysis.(‘)

2.3=1



Overpower Trip Based on Flow and Imbalance

The power level trip set point produced by the reactor coolant system flow is
based on a power-to-flow ratio which has been established to accommodate the
most severe thermal transient considered in the design, the loss-of-coolant
flow accident from high power. The analysis in Section 14 demonstrates that
the specified power to flow ratio is adequate to prevent a DNBR of less than
1.3 should a low flow condition exist due to any electrical malfunction.

The power level trip set point produced by the power-to-flow ratio provides
both high power level and low flow protection in the event the reactor power
level increzses or the reactor coolant flow rate decreases. The power level
tr .p set point produced by the power to flow ratio provides overpower DNB pro-
te tion for all modes of pump operation. For every flow rate there is a maxi-
mum permissible power level, and for every power level there is a minimum
permissible low flow rate. Typical power level and low flow rate combinations
for the pump situations of Table 2.3-1 are as follows:

1. Trip would occur when four reactor coolant pumps are operating if
power is 110% and reactor flow rate is 100%, or flow rate is 90.9%
and power level is 100%.

2., Trip would occur when three reactor coolant pumps are operating if

pewer is 82.5%7 and reactor flow rate is 75%, or flow race is 68.2%
and power level is 75%.

3. Trip would occur when two reactor coolant pumps are operating in
a single loop if power is 55.0% and the operating loop flow rate
is 50.0% or flow rate is 45.5% and power level is 50%.

4. Trip weuld occur when one reactor coolant pump is operating in each
loop (total of two pumps operating) if the power is 54.0% and reactor
flow rate is 49.0% or flow rate is 45.5% and the power level is 50%.

For safety calculations t'.e maximum calibration and instrumentation errors for
the power level were used.

The power-imbalance boundaries are established in order to prevent reactor
thermal limits from being exceeded. These thermal limits are either power
peaking kw/ft limits or DNBR limits. The reactor power imbalance (power in
the top half of core minus power in the bottom half of core) reduces the power
level trip produced by the power-to-flow ratio such that the boundaries of
Figure 2.3-2 are produced. The power-to-flow ratio reducss the power level
trip and associated reactor power-reactor power-imbalance boundaries by 1.10%
for a 1% flow reduction.

Pump Monitors

The pump monitors prevent the minimum core DNBR from decreasing below 1.3 by
tripping the reactor due to the loss of reactor ccolant pump(s). The circuitry
monitoring pump operational status provides redundant trip protection for DNB
by tripping the reactor on a signal diverse from that of the power-to-flow
ratio. The pump monitors also restrict the power level for the number of
pumps in operation.
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Reactor Coolant Svstem Pressure

During a startup accident from low power or a slow rod withdrawal from high
power, the system high pressure set point is resached before the nuclear
overpower trip set point. The Lrip setting limit shown in Figure 2.3-1 for
high reactor coclant system pressure (2355 psig) has been established to
maintain the system pressure below the safety limit (2750 psig) for any design
transient.’

The low pressur= (1800 psig) and variable low pressure (13.26T - 5989) trip
setting limits shown in Figure 2.3-1 have been established to maintain the
DNB ratio greater than otqegual to 1.3 for those design accidents that result
in a pressure reduccion.(" )

Due to the calibration and instrumentation errors the safety analysis used a
variable low reactor coolant system pressure trip set point of (13.26T,,, -5029).

Coolant Outlet Temperature

The high reactor coclant outlet temperature trip setting limit (619 F) showm
in Figure 2.3-1 has been established to prevent excessive core coclant
temperatures in the operating range. ue to calibration and instrumentation
errors, the safety analysis used a trip set point of 62C F.

Reactor Building Pressure

The high reactor building pressure trip setting limit (4 psig) provides
positive assurance that a reactor trip will occur in the unlikely event of
loss-of-coolant accident, even in the absence of a low reactor coolant system
pressure trip.

Shutdown EBvpass

In order tc provide for control rod drive tests, zero power physics testing,
and startup procedures, there is provision for bypassing certain segments of
the reactor protection system. The reactor protection system segments which
car be bypassed are shosm in Table 2.3-1. Two conditions are imposed

when the bypass is used:

1. By administrative contrcl the nuclear overpower trip set point
must be reduced to a value < 3.0% of rated power during reactor
shutdown.

2. A high reactor coolant system pressure trip set point of 1720 psig
{s automatically imposed.

The purpose of the 1720 psig high pressure trip set point is to prevent normal
operation with part of the reactor protection system bypassed. This high
pressure trip set point is lower than the normal low pressure trip set point

so that the reactor must be tripped before the bypass is initiated. The

over power trip set point of < 5.0% prevents any significant reactor power from
being produced when performing the physics tests. Sufficient natural circu~
lationtd) would be available to remove 5.0% of rated power if none of the
reactor coalant pumps were cperating.
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Single Loop Operation

Single loop operation is permitted only after the reactor has been tripped.
After the pump contact monitor trip has occurred the following actloas will
permit single loop operation:

1. Reset the pump contact monitor power level trip set point to 55.0%.

2. Trip one of the two protective channels receiving outlet temperature
information from sensors in the idle loop.

Tripping one of the two protection channels receiving outlet temperature

information from the idle loop assures a protective system trip logic of one
out of two.

REFERENCES

(1) FSAR, Section 14.1.2.2
r.) FSAR, Section 14.1.2.7
(3) FSAR, Section 14.1.2.8
(4) FSAR, Section 14.1.2.3

(5) FSAR, Section 14.1.2.6
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3 LIMITING CCNDITIONS FOR OPERATICN

3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the reactor cooclant system.
Objective

To specify those limiting conditions for operation of the reactor coolant
system components which must be met to ensure safe reactor operation.

Specification

3.1.3 Operational Components

a. Reactor Coolant Pumps

1, Whenever the reactor is critical, sirgle pump operation shall
be prohibited, single loop operation shall be restricted to
testing, and otl.:er pump combinations permissible for given
power levels shall be as shown in Table 7-3.1.

2. The boron concentration in the reactor cooclant system shall not
be reduced unless at least one reactor coolant pump or one low
pressure injection pump is circulating reactor coolant.

b. Steam Generatcr

1. One steam generator shall be operable whenever the reactor
coolant average temperature is above 2350°F.

c. Pressurizer Safety Valves

1. All pressurizer code safety valves shall be operable whenever
the reactor is critical.

~n

At least one pressurizer code safety valve shall be operable
whenever all reactor coolant system openings are closed, except
for hvdrostatic tests in accordance with the ASME Section III
Boiler and Pressure Vessel Code.

Bases

A reactor coolant pump or low pressure injection pump is required to be
in operation before the boron concentration is reduced by dilution with
makeup water. Either pump will provide mixing which will prevent sudden
positive reactivity changes caused by dilute coolant reaching the reactor.

One low pressure injection pump will circulate the equivalent of the reactor

coolant system volume in one half hour or less. (1)

3.1-1



The low pressure injection system suction piping is designed for 300°F
and 370 psig; thus the system with its redundant ¢ .wponents can remove
decay heat when the reactor coolant system is below ihis temperature. (2,3)

One pressurizer code safety valve i{s capable of preventing overpressurizacion
when the reactor is n-+ critical since its relieving capacity is greater than
that required by the sun of the available heat sources which are pump energy,
pressurizer heaters, and reactor decay heat. (4) Both pressurizer code safety
valves are required to be in service prior to criticality to conform to the
system design relief capabilities. The code safety valves prevent overpressure
for a rod withdrawal accident at hot shutdown. (5) The pressurizer code safety
valve 1lift set point shall be set at 2500 psig + 1% allowance for error and

each valve shall be capable of relieving 300,000 1b/hr of saturated steam at

a4 pressure no greater than 3% above the set pressure.

REFERENCES

(1) TFSAR Tables 9-11 and 4-3 through 4~7.
(2) FSAR Sections 4.2.5.1 and 9.5.2.3.
(3) FSAR Section 4.2.5.4.

(4) FSAR Sections 4.3.10.4 and 4.2.4.

(5) FSAR Sections 4.3.7 and 14.1.2.2.3.
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3.1.2

Pressurization, Heatup, and Cooldows Limitations

Specification

3.1.2.)

3.1.2.2

Hydro Tests

For thermal steady state system hydro test the system may be pressurized
to the limits set forth im Specification 2.2 when there are fuel as-
semblies in the core and to ASME Code Section III limits when no fuel

assemblies are present provided:

a. Prior *» initial criticality the reactor coolant system
temperatu.. is 118°F or greater or

b. After initial criticality and during the first two years
of operation the reactor coolant system temperature is

215°F or greater.

Leak Tests

a. Leak tests may be conducted under the provisions of 3.1.2.1 a and
b above or

h. After initial criticality and during the first two years of
operation the system may De tested to a pressure of 1150 psig
provided that the system temperature is 175°F or greater.

For the first two vears of power operation (1.7 x 10% thermal
megawatt days) the reactor coolant pressure and the system heatup
and cooldown rates (with the exception of the pressurizer) shall
be limitad in accordance with Figure 3.1.2-1 and Figure 3.1.2=2,
and are as follows:

Heatup:

Allowable combinations of pressure and temperature shall be to
the right of and below the limit line in Figure 3.1.2-1. The
heatup rates shall not exceed those shown on Figure 3.1.2-).

Cooldown:

Allowable combinations of pressure and temperature for a specific
cooldown shall be to the left of and below the limir line in Figure
3.1.2-2. Cooldown rates shall not exceed those shovn on Figure 3.1.2-2.

The secondary side of the steam generator shall not be pressurized
above 200 psig if the temperature of the veseel shell is below 1000F.

The pressurizer heatup and cooldown rates shall not exceed 100°F/hr.
The spray shall not be used {f the temperature difference between the
pressurizer and the spray fluid is greater than 410°F.

Wwithin two vears of power operation, Figures 3.1.2-1 and 3.1.2-2 shall
be updated in accordance with appropriate criteria accepted by the AEC.
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Bases

All reactor coolant system components are designed to withstand the effects
of cyclic loads due to system temperature and pressure changes. (1) These
cyclic loads are introduced by unit load transients, reactor trips, and unit
heatup and cooldown operations. The number of thermal and loading cycles
ugsed for design purposes are shown in Table 4-8 of the FSAR. The maximum
unit heatup and cooldown rate of 100°F per hour satisfies stress limits for
cyclic operation. (2) The 200 psig pressure limit for the secondary side of
the steam generator at a temperature less than 100°F satisfies stress levels
for temperatures below the DTT. (3) The reactor vessel plate material

and welds have been tested to verify conformity to specified requirements
and a maxirum NDTT value of 20°F has been determined based on Charpy
V=-Notch tests. The maximum NDTT value obtained for the steam generator
shell material and welds was 4O°F,

Figures 3.1.2-1 and 3.1.2-2 contain the limiting reactor cocolant system
pressure-temperature relationship for operation at DTT(4) and below to
assure that stress levels are low enough to preclude brittle fracture.
These stress levels and their bases are defined in Section 4.3.3 of the -’
FSAR,

As a result of fast neutron irradiation in the region of the core, there will
be an increase in the NDTT with accumulated nuclear operation. The predicted
maximum NDIT increase for the 40-year expcsure is shown on Figure 4.10: (&)
The actual shift in NDTT will be determined periodically during plant opera-
tion by testing of irradiated vessel material samples located in this

reactor vessel.(3) Th: results of the irradiated sample testing will be
evaluated and compared to the design curve (Figure 4-11 of FSAR) being used
to predict the increase in transition temperature.

The design Yslue fsr fast neutron (E > 1 MeV) exposure of the reactor vessel
is 3.0 x_10*¥ n/cm“~-g at 2,568 MWt rated power and an integrated exposure of
3.0 x 1019 a/cm? for 40 vears operation. (6) The calculated maximum values
are 2.2 x 1030 n/cmé--s and 2.2 x 1019 n/en? integrated exposure for 40 years
operation at 80 percent load. (4) Figure 3.1.2-1 is based on the design
value which is considerably higher than the calculated value. The DTT value
for Figure 3.1.2-1 is based on th* prnjected NDTT at the end of the first two
years of operation. During these two vears, the energy cutput has been
conservatively estimated to be 1.7 x 10® thermal megawatt days, which is
equivalent to 655 days at 2,568 MWt core power. The projected fast neutron
exposure of the reactor vessel for the two years is 1.7 x 1018 n/cm? which is
based on the 1.7 x 10° thermal megawatt days and the design value for fast
neutron exposure.

The actual shift in NDTT will be established periodically during plant
operation by testing vessel material samples which are irradiated cumula-
tively by securing them near the inside wall of the vessel in the core
area. To compensate for the increases in the NDTT caused by irradiationm,
the limits on the pressure~temperature relationship are periodically
changed to stay within the established stress limits during heatup and
cooldown,
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The NDIT shift and the magnitudes of the thermal and pressure stresses are
sensitive to integrated reactor power and not to instantaneous power level.
Figure 3.1.2-1 and 3.1.2-2 are applicable to reactor core thermal ratings
up to 2,568 Mut.

The pressure limit line on Figure 3.1.3-1 has been selected such that the
react r vessel stress resulting from internal pressure will not exceed 15
percent yield strength comsidering the following:

1. A 25 psi error in measured pressure.
2. 3ystem pressure is measured in either loop.

> Maximum differential pressure between the point of system
pressure measurement and reactor vessel inlet for all
operating pump combinations.

For adequate conservatism in fracr.ce twughness including size thickness)
effect, a maximum pressure of 530 psig b low 275°F with a maximim heatup
and cooldown rate of S509F/hr has been imposed for the initial tvo year
period as shown on Figure 3,1.2-1. During this two year period, a fracture
toughness criterion applicable to Oconee Unit 1 bevond this perioi will be
developed by the AEC, It will be based on the evaluation of the fracture
toughness properties of heavy section (thickness) steels, both irrad.ated
and unirradiated, for the AEC-HSST program and the PVRC program, and with
considerations of test results of the Oconee Unit 1 reactor surveillance
program.

The spray temperature difference restriction is imposed to maintain the
ther.al stresses at the pressurizer spray line nozzle below the design
limit. Temperature requirements for the steam generator correspond with the
measured ¥DTT for the shell.

REFERENCES

(1) FSAR Section 4.1.2.4

(2) ASME Beiler and Pressure Code, Section III, N=415

(3) FSAR Section 4.2.10.5

(4) TFSAR Section 4.3.3

{5) FSAR sSection 4.4.5%

(6) FSAR Sections 4.1.2.8 and §:3+3
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3:d:3 Minimum Conditions for Criticalitv
Specifi-ation

3.1,3.1 The reactor coolant temperature shall be above 525°F except for
portions of low power physics testing when the requirements of
specification 3.1.9 shall apply.

3.1.3.2 Reactor coolant temperature shall be above DIT + 10°F,

3.1:3:3 When the reactor coolant temperature is below the minimum
temperature specified in 3.1.3.1 above, except for portions of
low power physics testing when the requirements of specification
3.1.9 shall apply, the reactor shall be subcritical by an amount
equal to or greater than the calculated reactivity insertion
due to depressurization.

3134 The reactor shall be maintained subcritical by at least 1%
Ak/k until a steam bubble is formed and a water level between
80 and 396 inches is established in the pressurizer.

Bases

At the beginning of the initial fuel cvcle, the moderator temperature co-
efficient is expected to be slightly positive at operating temperatures

with the operating configuration of control rods. t4) cCalculations show that
above 525°F, the consequences are acceptable.

Since the moderator temperature coefficient at lower tempﬁ;atures will be less
negative or more positive than at operating temperature, ) startup and
operation of the reactor when reactor coolant temperature is less than 525°F
is prohibited except where necessary for low power physics tests.

The potencial reactivity insertion due to the moderator pressure coefficient (2)
that could result from depressurizing the coolant from 2100 psia to saturation
pressure of 900 psia is approximately 0.1% Ak/k.

During physics tests, special operating grecautions will be taken. In addition,
the strong negative Doppler coefficient (1) and the small integrated lk/k would
limit the magnitude of a power excursion resulting from a reduction of moderator
density.

The requirement that the reactor is not to be made critical below DTT + 10°F
provides increased assurances that the proper relationship between primary
coolant pressure and temperatures will be maintained relative to the NDIT of
the primary coolant system. Heatup to this temperature will be accomplished
by operating thie reactor coolant pumps.

If the shutdown margin required by Specification 3.3.2 is maintained, there
is no possibility of an accidental criticalitv as a result of a decrease of
coolant pressure.
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The requirement for pressurizer bubble formation and specified water level
when the reactor is less than 1% subcritical will assure that the reactor
coolant system cannot become solid in the event of a rod withdrawal accident
or a start-up accident.

REFERENCES
(1) FSAR, Section 3
(2) FSAR, Section 3.2.2.1.4

(3) FSAR, Supplement 3, Answer 14.4.1
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R I eactor Coolant System Activity

Specification

The total activiiy of the reaccor coolant due to nuclides with half lives
longer than 30 minutes -hall not exceed 224/E microcuries per ml whenever
the reactor is crir’ . . E is the average (mean) beta and gamma energies
per disintegration, in MeV, weighted in proportion to the measured activity
of the radionuclides in reactor ccolant samples.

Bases

The above specification is based on limiting the consequences of a postulated
accident involving the double-ended rupture of a steam generator tube. The
rupture of a steam generator tube enables reactor ccolant and its associated
activity to enter the secondary system where volatile isotopes could be dis-
charged to the atmosphere through condenser air-ejectors and through steam
safety valves (which may 1ift momentarily). Since the major portion of the
activity entering the secondary system is due to noble gases, the bulk of the
activity would be discharged to the atr~sphere. The activity release

continues until the operator stops the Leakage by reducing the reacter ccolant
system nressure below the set point of the steam safety valves and isclates the
faulty steam generator. The operator can identify the faulty steam generator
by using the N16 detectors on the steam lines in conjunction with the off-gas
monitors on che condenser air 2%ecror lines; thus he can isolate the faulty
steam generator within 34 minutes after the tube break occurred. During that

34 minute pueriod, a maximum of 2760 £¢3 of 580°F reactor coolant leaked iato the
secondary system. (This is equivalent tc a cold makeup volume of 1980 ft”).

The activity discharged to the atmosphere as the result of a steam generator
tube rupture will not be increased by the loss of station power since condenser
cooling water flow can be maintained by gravity flow from Lake Keowee through
the emergencr condenser cocling water discharge to the Keowee Hydro tailrace.

The controlling docse for the steam generator tube rupture accident is the
whole-body dose r2sulting from immersion in the cloud of released activity.

To insure that the public is adequately protected, the specific activity of

the reactor coolant will be limited to a value which will insure that the whole-
body dose at the site boundary will not exceed 0.5 Rem should a steam generator
tube rupture accident occur.

Although only volatile isotopes will be released from the secondary system,

the following whole-body dose calculation conservatively assumes that all of
the radioactivity which enters the secondary svstem with the reactor coolant

is released to the atmosphere. B3oth the beta and gama radiation from these
isotopes contribute to the whole-boedy dose. The gamma dose is dependent on the
finite size and coniiguratico of the cloud. However, the analvsis employs the
simple model of a semi-infinite cloud, which gives an upper limit to the
potential gamma dose. The semi-infinite cloud model is applicable to the beta

dose because of the short range of beta ra' .lion ir It is further
assumed that meteorological conditions du- ing the ¢ of the accident
correspond to Pasquill Type F and 1 meter per seconc d speed, resulting in a

X/Q value of 1.16 x 104 sec/m3, which includes a coccection factor of 2.2 to the
dilution calculated bv the Pasquill method. This correction factor was shown
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appropriate by onon weasurements using SF, (sulfur hexafluoride)
as a gas tracer.

The combined gamrole body dose from a semi-infinite cloud is
given by:

.

Dose (Rem) = *(3.7 x 1010 dps/Ci) + (1.33 x 10~11 Rem/MeV/m3)]

Dose (Rem) = 0,24

Agax(uc/cc) = 0.5
v 0.246 X E x 78.25 x 1.16 x 10="
Amax(uc/cc)
“here

A = Reactor &y (3Ci/ml = Ci/m3)

V= Reactor3cat S80°F leaked into secondary systen (2763 ft3 =
78.25 m”)

X/Q = Atmosphe:cogffieient at site bcundary for a two hour
period (k/m?)
L= Average ! energies per disintegration (MeV) corrected to
operatingnd pressure.

Calculations requine E will consist of the following:

1. Quantitativef the specific activity (in units of uCi/ec) of
radionucliderves longer than 30 minutes, which mrke up at
least 95% ofivity in reactor coolant samples.

(2]
.

A determinatrage beta and gamma decay energies per disinte-
gration for ceasured in (1) above, by utilizing known decay

energies and (e.g., Table of Isotopes, Sixth Edition, March
1968).

3. A calculatioaverage beta and gamma energy for each radionuc-
lide in propspecific activity, as measurad in (1) above.

REFERENCES

FSAR, Section 14
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3.3.5 Chemistry

Specification

3.1.5.1 If the concentration of oxvygen in the primary coolant exceeds 0.1 ppm
during power operation, corrective action shall be initiated within

eight hours to return oxygen levels to < 0.1 ppm.

3.1.5.2 1f the concentration of chloride in the primary coolant exceeds 0.10
ppm during power operation, corrective action shall be initiated within

ajght hours to return chloride levels to < 0.10 ppm.

1.1.5.3 1If the concentration of fluorides in the primary coolant exceeds 0.10
rpm following modifications or repair to the primary system iavolving
welding, corrective action shall be initiated within eight hours to
return fluoride levels to < 0.10 ppm.

3.1.5.4 If the concentration limits of oxygen, chloride or fluoride in 3.1.5.1,
3.1.5.2 and 3.1.5.3 above are not restored within 24 hours the reactor
shall be placed in a hot shutdown conditica within 12 hours there-
after. If the normal operational limits are not restored within an
additional 24~hour period, the reactor shall be placed in a cold shut-
down condition within 24-hours thereafter.

-

Jeheds

h

If the oxygen concentration and the chloride or fluoride concentra-
tion of the primary coolant system individually exceed 1.0 ppm. the
reactor shall be immediately brought to the hot shutdown condition
using normal shutdown procedure and action is to Le taken immediately
to return the svstem to within normal operation specifications. If
normal operating specifications have not been reached in 12 hours,
the reactor shall be brought to a cold shutdown condition using
normal procedure.

Bases

B8y maintaining the chloride, fluoride and oxygen concentration in “he reactcs
coolant with.n the specifications, rhe int<grity of the reactor coclant system
is protected against potential stress corrosion attack. (1,2)

The oxygen concentration in the reactor coolant system is normally expected te
be below detectable limits since dissolved hydrogen is used when the reactor

is critical and a residual of hydrazine is used when the reactor is subcritical
to control the oxyzen. The rejquirement that the oxygen concentration not
exceed 0.1 ppm during power operation is added assurance that stress corrosion
cracks will not occur. )

If the oxvgen, chloride, or fluoride limits are exceeded, measures can be
taken to correct the condition (e.3., switch to the spare demineralizer,
replace the ion exchange resin, increase the hydrogen concentration in the
makeup tank, etc.) and further because of the time dependent nature of any
adverse cffects arising from chlorides or oxygen concentrations in excess of
the limits, it is unnecessary to shutdown immediately, since the condition can
be corrected.
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The oxygen and halogen limits specified are at least an order of magnitude
below concentraticns which could result in damage to materials found in the
reactor coolant system even if maintained for an extended period of time. (4)
Thus, the period of eight hours to initiate corrective action and the period
of 24 hours to perform corrective action to restore the ccncentration within
the limits have been established. The eight hour period to initiate
corrective action allows time to ascertain that the chemical analyses are
correct and to locate the source of contamiration. If corrective action has
not been effective at the end of 24 hours, tien the reactor coolant system
will be brought to the hot shutdown condition witiiin 12 hours and corrective
action will continue. If the operational limits are not restored within an
additional 24 hour period, the reactor shall be placed in a cold shutdown
condition within 24 hours thereafter.

The maximum limit of 1 ppm for the oxygen and halogen concentration that will
not be exceeded was selected as the hot shutdown limit because these values
have been shown to be safe at 500°F. (3)

REFERENCES

(1) FSAR, Section 4.1.2.7

(2) FSAR, Section 9.2.2

(3) Stress Corrosion of Metals, Logan

(4) Corrosion and Wear Handbook, C. J. DePaul, Editor
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3.1.6 Leakage

Specification

3.1.6.1 1If the total reactor coolant leakage rate exceeds 10 gpu, the
reactor shall be shutdown within 24 hours of detection.

1.1.6.2 1f unidentified reactor coolant leakage (excluding normal evaporative
losses) exceeds 1 gpm or if any reactor coolant leakage is evaluated
as unsafe, the reactor shall be shutdcwn within 24 hours of detection.

3.1.6.3 If any reactor coclant leakage exists through a non-isolable fault in
a RCS strength boundary (such as the reactor vessel, piping, valve
body, etc., except the steam generator tubes), the reactor shall be
shutdown, and cooldown to the cold shutdown condition shall be
initiated within 24 hours of detecticn.

3.1.6.4 If reactor shutdown is required by Specification 3.1.6:1, 3:1.6.,2 o
3.1.6.3, the rate cf shutdown and the conditions of shutdown shall
be determined by the safety evaluation for each case and justified in
writing as socn thereafter as practicable.

3.1.6.5 Action to evaluate the safety implication of reactor coolant leakage
shall be initiated within 4 hours of detection. The nature, as well
28 the magnituda, of tha leak shall be considered in this evaluation.
The safety evaluation shall assure that the exposure of offsite
personnel to radiation is within the guidelines of 10CFR20.

3.1.6.6 1If reactor shutdown is required per Specification 3.1.6.1, 3.1:.6.,2 ox
3.1.6.3 the reactor shall not be restarted until the leak is repaired
or until the problem is otherwise corrected.

o

3,1.6.7 When the reactor is critical and above 2% power, two reactor coolant
leak detection svstems of different operating principles shall be in
operation, with cne of the two systems sensitive to radioactivity.
The systems sensitive to radioactivity may be out-of-service for 48
hours provided two other means are available to detect leakage.

3.1.6.2 Loss of reactor coolant through reactor coolant pump seals and system
valves to comnecting systems which vent to the gas vent header and
from which coolant can be returned to the reactor coolant system shall
not be considered as reactor coolant leakage and shall not be sudject
to the consideration of Specifications 3.1.6.1, 3.1.6.2, 3.1.6.3,
3,1.6.4, 3.1.5.5, or 3.1.6.6 except that such losses when added to

leakage shall not exceed 30 gpm.
Bases

Every reasonable effor: will be made to reduce reactor ccolant leakagze including
evaporative losses (which may be on the order of .5 zpm) to the lowest possible
rate and at least beluow 1 gpm in order to prevent a large leak from masking the
oresence of a smaller leak. Water inventory balances, radiaticn monitoring
equipment, boric acid crystalline deposits, and physical inspections can dis-
close reactor coolant leaks. Any leak of radioactive fluid, whether from the
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reactor coolant system primary boundary or not can be a serious problem with
respect to in-plant radioactivity contamination and cleanup or it could
develop into a still more serious problem; and therefore, first indications
of such leakage will be followed up as soon as practicable.

Althongh some lask »qtas nAn the ardar ~Ff IOM maw ko +nlarable from a dose
point of view, especially if they are to closed systems, it must be recog-
nized that leaks in the order of drops per minute through any of the walls

of the primary system could be indicative of materials failure such as by
stress corrosion cracking. If depressurization, isolation and/or other

safety measures are not taken promptly, these small breaks could develop into
much larger leaks, possibly into a gross pipe rupture. Therefore, the nature
of the leak, as well as the magnitude of the leakage must be considered in the
safety evaluation.

When the source of leakage has been identified, the situation can be evaluated
to determine if operation can safely continue. This evaluation will be per-
formed by the Operating Staff and will be documented in writing and approved
by the Superintendent. Under these conditions, an allowable reactor coolant
system leakage rate of 10 gpm has been established. This explained leakage
rate of 10 gpm is also well within the capacity of one high pressure

injection pump and makeup would be available even under the loss of off-site
power condition.

[f leakage is to the reactor building it may be identified by one or more of
the following methods:

a. The reactor building air particulate monitor is sensitive to low leak
rates. The rates of reactor coolant leakage to which the instrument
is sensitive are .10 gpm to greater than 30 gpm, assuming corrosion
product activity and no fuel cladding leal'age. Under these conditions,

an increase in coolant leakage of 1 gpm is detectable within 10 minutes
after it occurs.

o

The iodine monitor, gaseous monitor and area monitor are not as sensitive
to corrosion product activity. 1) It is calculated that the iodine
monitor is sensitive to an 8 gpm leak and the gaseous monitor is sen-
sitive to a 230 gpm leak based on the presence of tramp uranium (no
fission products from tramp uranium are assumed to be present). However,
any fission products in the coolant will make these monitors more
sensitive to coolant leakage.

¢. In addition to the radiation monitors, leakage is also monitored by a
level indicator in the reactor building normal sump. Changes in normal
sump level may be indicative of leakage from any of the systems located
inside the reactor building such as reactor coolant system, low pressure
service water system, component cooling system and steam and feedwater
lines or condensation of humidity within the reactor building atmosphere.
The sump capacity is 15 gallons per inch of height and each graduation
on the level indicates 1/2 inch of sump height. This indicator is
capable of detecting changes on the order of 7.5 gallons of leakage into

the sump. A 1 gpm leak would therefore be detectable within less than
10 minutes.
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d. Total reacter coclant system leakage rate is periodically determined by
comparing indications of reactor power, coclant temperature, pressurizer
water level and letdown storage vank level over a time interval. All
sf these indizartions are recorded. Since the pressurizer level is main-
tained essentially constant By the pressurizer level controller, any
coolant leakage is replaced by coolant from the letdown storage tank
resulting in a tank level decrease. The letdown storage tank capacity
{s 31 2. lons per inch of height and each graduation on the level recorder
represencs 1 inch of tank height. This inventory monitoring method is
capaple of detecting changes on the order of 31 gallons. A 1 gpn leak
would therefore be detectable within approximately one half hour.

As described above, in addition to direct observation, the means of
detecting reactor coolant leakage are based on 2 different srinciples,
{.2., activity, sump level and reactor constant inventory measurements.
Two svstems of different principles provide, therefore, diversified ways
of detecting leakage to the reactor building.

The upper limit of 30 gpm is based on the contingency of & complete loss of
station power. A 30 zpm loss of water in conjunction with a complete loss of
station power and subsequent cooldown of the reactor coolant system by the
urhine bypass system (set at 1,040 psia) and steam driven emergency feedwater
ump would regquire more than 50 minutes to empty the sressurizer from the com=
{ned offect of svstem leakage and sontraction, This will De ample time o

v
N
Q

astore eleetricas power o rhe station and maxkeup €low to the reactor coolant
svstem.
R
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tivity

3.1.7 Moderator Temperature Coafficient of Reac

gpecification

The maximum mederator temperature coefficient at
+0.9 x 1074 ak/k/°F.

full pbwer shall not exceed

Bases

The accident analysis described in the FSAR (1) was done for a range of
moderator temperature coefficient values including +0.9 x 10-4 tk/k/°F.
The maximum posit.ve value of the moderator coefficient used in the calcu-
latiog of clad temperature (2) for the loss-of-coolant accident was +0.9
10~% tk/k/°F. The threshold value of the positive mederator coefficient

X AU i |
that allows azimuthal xenon oscillations is greater than +0.9 x 107°

Lk/k!®F,

Yhen the hot zero power value Is corrected to obtain the hot full power
value, the following corrections will be applied.

A. Uncertainty in igotnermal measurement

The measured moderator temperature soefficient will contain

uncertainty on the account of the following:
1. 0.2°F in the LT of the base and perturbed condirions.

7. Uncertainty in the reactivity measurement of +0.1 x 1077

st e
_4.( e

Proper corrections will be added for the above conditions to

result in a1 conservative moderator coefficient.

3. Doppler coefficient at hot zero power

During the isorhermal moderator coefficient measurement at hot
zero power, the fuel temperature will increase by the same amount
1s the moderator. The measured temperature coefficient must be
{ncreased by 0.15 x 109 (Ak/k)/°F to obtain a pure moderator

temperature coefflcient.
¢. Moderator t “perature change

The hot zero power measurement must be reduced by .09 x 10-4
(tk/k)/°F, This corrects for the difference in water temnerature
at zero power (332°F) and 13% power (380°Y) and for the increased
fuel temperature effects at 15% power. Above this power, the
average moderator temperature repains 580°F. However, the co=
efficient, ap , Must also be adjusted for the interaction of an
average mederator ftemperature with increased fuel temperatures.
This correction is -.001 x 10=4 (ay/i% power. It adjusts the 15%
sower iy to the moderator coefficient at any power level above 15%
power., For example, to correct to 100% power, iy 13 adjusted by
(=.001 x 10=%) (85%), which is -,085 x 10°%ium.
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Dissolved boron concentration

This correction is for any difference in bo.on concentration,

1f required, between zero and full power. Since the moderator
coefficient is more positive for greater dissolved boron concen-
trations, the sign of the correction depends on whether boron is
added or removed. The correction is 0.16 x 1075 tay/4PPM. (The
magnitude of the correction varies slightly with boron concen-
tration; the value presented above, however, is valid for a range
in boron concentrations from 1000 to 1400 ppm.)

control rod insertion

This correction is for the difference in control rod worth (%
Ak/k) in the core between zero and full power. The correction
1s 0.17 x 10™% Aag/%Ak/k, where the sign for rod worth change is
negative for rod insertion, because the moderator coefficient is
more negative for a larger rod worth in the cor>.

Isothermal to distributed temperature

The correction for spatially distributed moderator temperature has
been found to be less than or equal to zero. Therefore, zero is
a conservative correction value for distributed effects.

Azimuthal xzenon stability

Before commercial operation a test will be performed to verify
that divergent azimuthal xenon oscil’ations do not occur.

REFERENCES

(1)
(2)
(3)

FSAR,
FSAR,

FSAR,

Section 14
Section 3

3ection 14.2.2.3.4

3.1-18



3.1.8 5inzle Loop Restrictions

Specification

*he following special limitacions ar- placed on single locp operation in
addition to the linitations set forth in Specification 2.3.

3.1:8.1 Single loop operation is authorized for test purposes only.

3.1.8.2 At least 23 incore detectors meeting the requirements of Technical
Specification 3.5.4.1 and 3.5.4.2 shall be available throughout
this test to ~heck gross core power distribution.

3:1.8.3 The pump monitor trip set point shall be set at no greater than
50% of rated power.

31845 The outlet reactor coolant temperature trip sez point shall be
set at no greater than 610°F.

x - Fe At 15% of rated power and every 107 of rated power above 1537,
measurements shall be taken of each operable incore neutvorn
detector and eaich operable incore thermocouple, reactor coelant
lcop flow rates and vessel inlet and outlet temperature, and
evaluation of this data determined to be acceptable before pro-

e - . % 1a}) v e 1 sals
ceeding to higher power laveis.

3:1:8.6 DOL shall be notified of the scheduled date of single loop testing.
Upen completion of test, results shall be reported to AEC/DCL.
Subsequent single loop operation shall be contingent upon written

approval ty DOL.

Bases

The purpose of single loop testing is to (1) supplement the 1/6 scale model

test informatioa, (2) verify predicted flow through the idle loop, (3) verify that
changes in power level do not affect flow distribution or core power dis-
tribution., and (4) demonstrate that limiting safety svstem settings (pump

monitor trip set point aad reacter coolant outlet temperature trip set point)

-

can be conservatively adjusted taking into account instrument errors.

Limiting the pump monitor trip set point to 50% of rated power and the reactor
F to perform this confirmatory

soolant outlet temperature trip set point to 610°
testing assures operation well within the core protective safety imits shown in

Figure 2.1-3, curve 2.

lacore thermocouples will be installed and data will be taken to check outlet
core temperature profiles. This data will be used in evaluating test results.




3.L:.9 Low Power Phvsics Testing Restrictions

Specification

The following special 1imitations are placed on low power physics testing.

3.1.9.1 Reactor Protective System Requiremernts

a. Below 1720 psig Shutdown Bypass trip setting limits shall apply in

accordance with Table 2.3-1.

shall be set at less than

b. Above 1800 psig nuclear overpower trip
dance with Table 2.3-1.

5.0%. Other settings shzll be in accor

withdrawal hold shall be in effect at all

3:1.9.2 Startup rate rod
o both the source and intermediate ranges.

times. This applies t

Bases

Technical 3Specification 3.1.9.2 will apply to both the source and intermediate

ranges.

The above specification provides additional safety margins during low power

physics testing.
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3.4.180 Control Rod Operaticn

Specification
3.1.10.1 Allowable combinations of pressure and temperature for centrel rod

operation shall be to the left of ar? above the limiting pressure
versus temperature curve as shown ia Tigure 3.1.10-1.

1.10.2 The dissolved gas concentration shall not exceed 100 standard
cc/liter.

9,1.10,3 1If either the limits of 3.1.10.1 or 23.1.10.2 are exceedad, the
center control red drive mechanism shall be checked for accumulation

of undissolved gases.

basgses

‘he limiting pressure versus Cemperaturs curve for dissolved zases is determined
by the equilibrium pressure versus temperature curve for the dissolved gas con=
centration of 100 std. cc/liter of water. This equilibrium total pressure is
the sum of the partial pressure of the dissclved gases plus the partial pressure
of water at a given cemperature.

3y maintaining the reactor coolant temperature and prassure as specifiad azbove,
any dissolved gases in the reactor coolant system are maintained in solucion.

Although the dissolved zas concentration is expected tc be approximately 20-40
std, cc/liter of water, the dissolved gas concentration is comservatively
assumed to be 100 std. cc/liter of water at the reacter vessel outlet

temperature.

If either the maximum dissolved gzas concentration (100 std. cc/liter of water)
is exceeded or the operating pressure falls below or to the right of the limit-
ing pressure versus temperature curve, the center CRDM should be checked for

accumulation of undissolved gases.
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3.2 HIGH PRESSURE INJELTION AND CHEMICAL ADDITICN SYSTZRMS

Applicabilic
Appiles to the high pressure injection aad the chemi:zl 222111°7 systems.
Objective

To provide for adequate boration under all operating cenditions to assure
ability to bring the reactor *o a cold shutdown condition.

Specificatiocn

The reactor shall not be critical unless the following conditions are met:

3.2.1 Two high pressure injection pumps per unit are ovcerable except as
specified in 3.3.

3.2.2 One source per unit of concentrated soluble boric acid in addition to
the borated water storage tank is available and operable. This can be
either:

a. The boric acld mix tank zontaining at least the equivalant of 430
£t3 of 10,600 pom boron as boric acid solution at a temperature
of at least 10°F above the crystallization temperature. System
piping and valves necessary to establish a flow path from the
tank to the high pressure injection svstaem shall also be operable
and shall have a- least the same temperature requirement as the
boric acid mix tank. One associated boric acid pump shall be
operable. If the daily average air temperature in the vicinity of
this tank and associated flow path piping is less than 85°F, at
least one channel of heat tracing shall be in operation for this
taik and piping.

b. The concentrated boric acid storage tank containing at least the
equivalent of 530 f3 of 8700 pem boron as boric acid solution
with a temperature of 2t least 10°F above the crystallization
temperature. System piping and valves necessary to estiblish a
flow path Ffrom the tank to the high pressure injection system
shall be operable and shall have the same temperature requirement
as the coacentrated boric 1cid storage tank. One asscciated
boric acid pump shall be operable. 1I:i the daily average air
temperature in the vicinity of this tank is less than 70°F, at
least one channel of heat tracing shall be in operation for this
tank and associated piping.

Bases

The high pressure injection system and chemical addition system provide
control of the reactor coolant system boron concentration.(l) ls is
aormally accomplisihed by using any of tae three hipgh pressure injection pumps
in series with a boric scid sump associatad with either the boric acid aix
tank or the concentrated boric acid s%orage tank. An alternate method of
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boration will be use of the high pressure injection pumps taking suction
directly from the borated water storage tank.(2)

The quantity of boric acid in storage from any of the 3 above mentioned
sources 1is sufficient to borate the reactor cooiant system Co a L. sub-
critical margin in the cold condition at the end of core life. The maximum
required is the equivalent of 396 ft3 of 10,600 ppm boron as boric acid
solution. A minimum of 450 ft3 of 10,600 ppm boron as boric acid solution

in the boric acid mix tank, a minimum of 550 £t2 of 8,700 ppm boron as boric
acid solution in the concentrated boric acid storage tank or a minimum of
350,000 grllons of 1800 ppm boron as boric acid solution in the borated water
storage tank(3) will satisfy the requirements. The specification assures
that at least two of these supplies are available whenever the reactor is
critical so that a single failure will not prevent boration to a ccld condition.
The required amount of boric acid can be added in several ways. The quickest
method allows for the necessary boron addition in less than one hour. The
slowest method (using one 10 gpm pump taking suction from the boric acid
storage tank) would require approximately 3 hours to inject enough boron to
keep the reactor 1% subcritical with xenon in the core. As xenon decays out,
more boron would have to be added. Therefore, in order to account for xenon
decay, the 10 gpm pump would pump for something less than 5 hours. At this
time, the reactor coolant system would be at a temperature of approximately
175°F and the core would be more than 1% subcritical.

The concentration of boron in the boric acid mix tank and concentrated boric
acid storage tank may be higher than the concentration which would crystallize
at ambient conditions. For this reason and to assure a flow of boric acid is
available when needed, these tanks and their associated piping will be kept 10°F
above the crystallization temperature for the concentration present. Once in
the high pressure injection system, the concentrate is sufficiently well mixed
and diluted sc that normal system temperatures assure boric acid solubility.

The boric acid mix tank concentration of 10,600 ppm be.~n corresponds to a
precipitation temperature of 80°F, and the concentrated boric acid storage
tank concentration of 8700 ppm corvesponds to a precipitation temperature of
68°F. It is expected that the surface temperatures of these tanks and
associated piping will be 10°F above the precipitation temperatures. If the
air temperature should approach a precipitation temperature, at least one
channel of heat tracing in service assures that heat losses to the atmosphere
will be made up to maintain this 10°F margin.

REFERENCES
(1) FSAR, Section 9.1; 9.2
(2) FSAR Figure 6.2

(3) Technical Specification 3.3

3.2-2



3.3 EMERGENCY CORE COOLING, REACTOR BUILDING COOLING, REACTOR
BUILDING SPRAY AND PENETRATION ROOM VENTILATION SYSTEMS

Applicability

Applies to the emergency core cooling, reactor building cooling, reactor
building spray and reactor building penetration room ventilation systems.

Objective

To define the conditions necessary to assure immediate availability of the
emergency core cooling, reactor building cooling, reactor building spray
and reactor building penetration room ventilation systems.

Specification

3.3.1 The reactor shall not be made critical, unless the following
conditions are met:

a, Injection System

(1) The borated water storage tank shall contain a minimum
of 350,000 gallons of water having a2 minimum concen=
tration of 1,800 ppm boron at a temperature not less
than 40°F. The manual valve, LP-223, on the discharge
line from the borated water storage tank shall be
locked open.

(2) Two out of three high pressure injection pumps shall
be operable.

(3) Two Engineered Safety feature low pressure injection
pumps shall be operable.

(4) Two low pressure injection coolers shall be operable.

(3) Two BWST level instrument channels shall be operable.

(6) The twe reactor building emergency sump isolation
valves shall be either manually or remote-manually
operable.

b. Core Flooding System

(1) The two core flooding tanks shall each contain a min-
imum of 1040+ 30 ft3 of borated water at 600 * 25 psig.

(2) Core Flooding tank boron concentration shall not be
less than 1,80C ppm boron.

(3) The electrically operated discharge valves from the

core flood tanks shall be open and breakers locked
open and tagged.
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3.3.2

f.

(4) One pressure instrument channel and one level instru-
ment channel per tank shall be operable.

Reactor Building Spray System and Reactor Building Coolinyg
System

The following subsystems shall be operable:

(1) Two reactor building spray pumps and their associated
spray nozzle headers.

(2) Three reactor building cooling fans and associated
cooling units.

Low Pressure Service Water System
(1) Two low pressure service water pumps shall be operable.

(2) The valve in the LPSW discharge from the reactor
building cooler (LPSW 108) shall be locked open.

Reactor Building Penetration Room Ventilation System
Both penetration room fans and their associated filters
shall be operable. Manual operated system valves (PR-12,

PR-14, PR-16, and PR~18) shall be locked open.

Engineered Safety feature valves and interlocks associated
with each of the above systems shall be operable.

Except as noted in 3.3.3 below, maintenance shall be allowed
during power operation on any component(s) in the high pressure
injection, core flooding, low pressure injection, low pressure
service water, reactor duilding spray, or penetration room
ventilation systems which will rot remove more than one train
of each system from service. Components shall not be removed
from service so that the affected system train is inoperable
for more than 24 consecutive hours. If the system is not
restored to meet the requirements of Specification 3.3.1 within
24 hours, the reactor shall be placed in a hot shutdown condition
within 12 hours. If the requirements of Specification 3.3.1 are
not met within an additional 48 hours, the reactor shall be
placed in 2 cold shutdown condition within 24 hours.

Exceptions to 3.3.2 shall be as follows:

b.

Both core flooding tanks shall be operational at ail times.

Both motor operated valves associated with the core flooding
tanks shalli be fully open at all times.
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¢. One reactor building cooling fan and associated cooling unit
shall be permitted to be out-of-service for seven davs provided
no more than one reactor building spray pump and associated spray
nozzle header is out of service at the same time per Specification
3.3.2,

3.3.4 Prior to initiating maintenance on any of the components, the
duplicate (redundant) component shall be tested to assure operability.

Bases

The requirements of Srecilication 3.3.1 assure that, before the reactor can bc
made critical, adequ te engineered safety features are operable. Two high
pressure injection pimps and two low pressure injection pumps are specified.
However, only one of vach is necessary to supply emergency coolant to the
reactor in the event of a loss-of-coolant accident. Both core flooding tarks
are required as a single core flood tank has insufficient inventory to reflood
the core.(l)

The borated water storage tanks are used for two purposes:
A. As a supply of borated water for accident conditions.

5. As a supply of borated water for flooding the fuel transfer canal
during refueling operation.(2)

350.009 gallons of borated water are required to supply emergency core coecling
and reactor building sprav ‘. the event of a loss-of-core cooling accident.
ihis amount fulfills r.quirements for emergency core cooling. The borated
water storage tank capacity of 388,000 gallons is based 71 refueling volume
requirements. Heaters maintain the borated water supply at a temperature to
prevent freezing. The boron concentration is set at the amount of boron
required to maintain the core 1 percemnt subcritical at 70°T without any
control rods in the core. This concentraticn is 1,338 ppm boron while the

miz uum value specified in the tanks is 1,800 ppm boron.

The post accident reactor building coocling may be accomplished by three cool-
ing units, by two spray units or by a ccmbination of two cooling units and
one spray unit. The spscified requirements assure that the raquirad post
accident components are available.(3)

The spray system utilizes common suction lines with the low pressure injection
system. If a single train of equipmen® is removed from either system, the
other train must be assured to be operable in each svstem.

When the reactor is critical, maintenance is allowcd per Specification 3.3.2
and 3.3.3 provided requirements in Specificatior 1.3.4 are met which assure
operability of the duplicate components. Ope-:.tility of the specified com-
pons ‘ts shall be based on the results of testi:s as required by Technical
Specification 4.5. The maintenance period of up to 24 hours is acceptable if
the operability of equipment redundant to that removed from service is demon-
straced immediately prior to removal. The basis of acceptability is a low
likelihood of fai(ure within 24 hours following such demonstration.
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In the event that the need for emergency core cooling should occur, functioning

of one train (one high pressure injection pump, cne low pressure injection pump,

and both core flooding tanks) will protect the core and in the event of a main
coolant loop serverence, limit the peak clad temperature to less than 2,300°F
and the metal-water reaction to that representing less than 1 percent of the
clad.

‘hree low pressure service water pumps serve Oconee Units 1 and 2 and two low
pressure service water pumps serve Oconee . nit 3. There is a manual cross-
connection on the supply headers for Units 1, 2 and 3.

One 1w pressure service water pump per unit is required for normal operation.
The normal operating requirements are greater than the emergency requirements
following a loss-of-coolant accident.

A single train of reactor building penetration room ventilation equipment
retains full capacity to control and minimize the release of radiocactive
materials from the reactor building to the environment in post-accident
conditions.

REFERENCES

(1) FSAR, Section 14.2.2.3

(2) PSAY, Section 9.5.2

(3) FSAR, Secti n 14.2.2.3.5

(4) FSAR, Section 6.4
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3.4 STEAM & POWER CONVERSION SYSTEM

Applicability

Applies to the turbine cycle components for removal of reactor decay heat.

Objective

To specify minimum conditlons of the turbine cycle equipment necesszary to assure
the capability to remove decay heat from the reactor core.

Specification

The reactor shall not be heated above 250°F unless the following conditions
are met:

3.4,1 Capability to remove a decay heat load of 5 percent full reactor power
from at least one of the follewing means:

a. A hotwell pump, condensate booster pump, and a main feedwater pump.
b. The emergency feedwater pump.
¢. A hotwell pump and a condensa’ 2 booster pump.

3.4.2 The sixteen steam svstem safety valves are operable.

3.4.3 The turbine bypass svstem shall have four valves operable.

3.4.4 A minimum of 72,000 gallons of water per operating uni. shall be avail-
able in the upper surge tank, condensate storage tank, and hotwell.

3.4.5 The emergency condenser circulating water system shall be operable as
per Specification 4.1.

Bases

The feedwater system and the turbine Dypass system are normally used for decay
heat removal and cooldown above 230°F., Feedwater makeup is supplied by
operation of a hotwell pump, condensate booster pump and a main feedwater pump.

The feedwater flow required to remove decay heat corresponding to 5 percent
full power with saturated steam in the pressure range from 30 psia (saturation
pressure at 250°F) to 1065 psia (lowest setting of steam safety valve) as a
function of feedwater temperature is:

°F Flow, GPM
50 750

80 77
12 790
180 840

One hotwell pump plus one condensate beoster pump will supply at least 3000
GPM at 550 psia, and one hotwell pump plus cme boestar pump plus cne main



feed pump will supply at least 3000 gpm at 1065 nsia. The emergency feed pump
will supply 1080 gpm at 1065 psia.

In the event of complete loss of electrical power, feedwater is supplied by a
turbine driven emergency feedwater pump which takes suction rfrom the upper
surge tanks and hotwell., Decay heat 1is removed from steam generator by steam
relief through the turbine bypass system to the condenser. Condenser cooling
water flow is provided by a siphon effect from Lake Keowee through the con-
denser for final heat rejection to the Keowee Hydro Plant tailrace.

The minimum amount of water in the upper surge tank and condensate storage
tank is the amount needed for 1l hours of operating per unit. This is based
on the conservative estimate of normal makeup being 0.5% of throttle flow.
Throttle flow at full load, 11,200,000 lbs/hr., was used to calculate the
operation time. For decay heat removal the operation time with the volume of
water specified would be considerably increased due to the reduced throttle
flow.

The relief capacity of the sixteen steam system safety valves is 13,105,000
lbs/hr. The capacity of the four turbine bypass valves is 2,817,°'00 lbs/hr.

REFERENCE

FSAR, Section 10
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3.5 INSTRUMENTATION SYSTEMS

P 59 Oparational Safatv Instrumentation

| Applicabilite
Applies to unit instrumentation and control sysrems.

Objective
To delineate the conditions of the unit instrumentarion and safety circuits
necessary to assure reactor safety.

Specifications

3.5.1.1 The reactor shall not be in a startup mode or in a critical state
unless the requ.rements of Table 3.5.1-1, Columns A and 2 are met.

3.3.1.2 In the event that the anumber of protective channels operable falls
below the limit ziven under Table 3.5.1-1, Colummns A and B; operation
shall be limited as specified in Column C.

3.5.1,3 For en~line testing or in the event of a protective instrument or
channel 'ai.ure, a key-operated chamnel bypass switch associated
with 2ag¢n Tes v protzotive channel may be used to lock the channel
trip relay in '“e un:*ip,ed state. Status of the untripped state
shall be indicated by a light. Only one channel bypass key shall be
accessible for use in the control room. Only one channel shall be
locked in this untripped state or ccntain a dummy bistable at any
one time.

3.5.1.4 The kev-operated st

_cdown bypass switch associated with each reactor
protective channel shal

not be used during reactor poewer operationm.

3.5.1.5 During startup when the intermediate range instrumernts come on scale,
the overlap between the intermedia“e range and the source range
instrumentation shall znot be less than one decade. If the overlap is
less than one decade, the flux level shall not be greater than that
readable on the source range instruments until the one decade overlap
is achieved.

3.5.1.6 1In the event that one of the trip devices in either of the sources
supplying power to the contrel rod drive mechanisms fails in the
untripped state, .he power supplied to the rod drive mechanisms
through the fziled trip device shall be manually removed withia 30
minutes. The con ion will be corrected and the remaining trip
devices shall be ted within eight hours. If the condition is
not corracted and the remaining trip devices tested within the eight

4
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hour period, the reactor shall be placed in the hot shutdown condition
within an additiosnal four hours.




Bases

Every reasonable effort will be made to maintain all safety instrumentation in
operation. A startup is not permitted unless three poweg range neutron instru-
ment channels and two channels each of the following are operable: four reactor
coolant temperature instrument channels, four reactor coolant flow instrument
channels, four reactor coolant pressure instrument channels, four pressure-
temperature instrument channels, four flux-imbalance flow instrument channels,
four power-number of pumps instrument channels, and high reactor building
pressure instrument channels. The engineered safety features actuation system
must have two analog channels functioning correctly prior to a startup.

Operation at rated power is permitted as long as the systems have at least

the redundancy requirements of Column B (Table 3.5.1-1). This is in
agreement with redundancy and single failure criteria of IEEE 279 as described
in FSAR Section 7.

There are four reactor protective channels. A fifth channel that is isolated
from the reactor protective system is provided as a part of the reactor
control system. Normal trip logic is two out of four. Required trip logic
for the power range instrumentation channels is two out of three. Minimum
trip logic on other channels is oae out of two.

The four reactor protective channels were provided with key operated bypass
switches to allow on-line testing or maintenance on only one channel at a
time during power operaticn. Each channel is provided alarm and lights to
indicate when that channel is bypassed. There will be one reactor protective
system bypass switch key permitted in the control room. That key will be
under the administrative control of the Shift Supervisor. Spare keys will be
maintained in a locked storage accessible only to the Superintendent.

Each reactor protective channel key operated shutdown bypass switch is
provided with alarm and lights to indicate when the shutdown bypass switch

is being used. There are four shutdown bypass kevs in the control room under
the administrative control of the Shift Supervisor. These keys will not be
used during reactor power operation.

The source range and intermediate range nuclear instrumentation overlap by one
decade of neutron flux. This decade overlap will be achieved at 10-10 amps on
the intermediate range instrument.

Power is normally supplied to the control rod drive mechanisms from two
separate parallel 600 volt sources. Redundant trip devices are employed in
each of these sources. If any one of these trip devices fails in the un-
tripped state on-line repairs to the failed device, when practical, will be
made, and the remaining trip devices will be tested. Four hours is ample time
to test the remaining trip devices and in many cases make on-line repairs.

REFERENCE

FSAR, Section 7.1
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TABLE 3.5.1-1

INSTRUMENTS OPERATING CONDITIONS

(a) (B) ()
Minimum Minimum Operator Action If Conditions
Operable Degree Of Of Column A and B
Functional Uait Channels Redundancy Cannot Be Me:
Nuclear Instrumentation 1 0 Bring to hot shutdown within
Intermediate Range 12 hours (b)
Channels
Nuclear Instrumentation 1 0 Bring to hot shutdown within
Source Range Channels 12 hours (b)(c)
REC Manual Pushbutton | 0 Bring to hot shutdown within
12 hours
RPS Power Range 3(a) 1(a) Bring to hot shutdown within
Instrument Channels 12 hours
RPS Reactor Coolant 2(d) 1 Bring t¢ hot shutdown within
Temperature Instrument 12 hours
Channels
RPS Pressure-Temperature 2(d) % Bring to hot shutdown within
Instruments Channels 12 hours
RPS Flux Imbalance 2 1 Bring to hot shutdown within

-

Flow Instrument Channels 12 hours

RPS Reactor Coclant Pressure

a. High Reactor Coolant 2 i | Bring to het shutdown within
ressure Instrument 12 hours
Channels
b. Low Reactor Coolant 2 1 Bring to hot shutdown within
Pressure Channels 12 hours
RPS Power-Mumber of Pumps 2z Bring to hot shutdown within
Instrument Channels 12 hours
RPS High Reactor Building 2 1 Bring te hot shutdown within
Pressure Channels 12 hours
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mLE 3.5-1-1

INSTRUMENTS OPERATING CONDITIONS (Cont'd)

©)

Operator Action if Conditions
Of Column A and B

Cannot Be Met

(A)
Minimum (8)
Operable Minimum
Analog Degree Of
Functional Unit Channels Redundancy
11. ESF High Pressure
Injection System
a. Reactor Coolant 2 : 4
Pressure Instru-
ment Channels
b. Reacter Building 2 1
4 PSIG Instrument
Channels
¢. Manual Pushbutton 2 1
12. ESF Low Pressure In-
jection System
a. Reactor Coolant 2 1
Pressure Instrument
Channels
b. Reactor Building 2 1
4 PSIG Instrument
Channels
¢. Manual Pushbutton 2 1

13. ESF Reactor Building
Isolation & Reactor
Building Cooling System

a. Reactor Building 2 1
4 PSIG Instrument
Channel

b. Manual Pushbutton 2 1

14. ESP Reactor Building
Spray System

a. Reactor Building 2 1

High Pressure
Instrument Clionnel

3. 5-(‘

Bring to
12 hours

Bring to
12 hours

Bring to

12 hours

Bring to

12 hours

Bring to
12 hours

Bring to
12 hours

Bring to
12 hours

Bring to

12 hours

Bring to
12 hours

hot

(e)

hot

(e)

hot

(e)

hot
(e)

hot
(e)

hot
(e)

hot

(e)
hot

(e)

hot
(e)

shutdown

shutdown

shutdown

shutdown

shutdown

shutdown

shutdown

shutdown

shutdown

within

within

within

within

within

within

within

within

within



15.

(‘ rl)

(b)

(c)

(d)

(e)

(£)

TABLE 3.5.1-1

INSTRUMENTS OPERATING CONDITIONS (Cont'd)

(a)

Minimum (8) ()

Operable Minimum Operator Action If Conditions

Analog Degree Of 0f Column A and B
Functional Unit Channels Redundancy Cannot Be Met
b. Manual Pushbutton 2 1 Bring to hot shutdown within

12 hours (e)

Turbine Stop Valves 2 1 Bring to hot shutdown within
Closure 12 hours (f)

For channel testing, calibration, or maintenance, the minimum number of
operable channels may be two and a degree of redundancy of one for a
maximum of four hours.

When 2 of 4 power range instrument channels are greater than 10% rated
power, hot shutdown is not required.

When 1 of 2 intermediate range instrument channels is greater than
10-10 amps, hot shutdown is not required.

Single loop operation at power (after testing and approval by the
AEC/DOL) is not permitted unless the operating channels are the two
recziving Reactor Coolant Temperature from operating loop.

If minimum conditions are not met within 48 hours after hot shutdown,
the unit shall be in the cold shutdown condition within 24 hours.

One operable channel with zero minimum degree of redundancy is allowed
for 24 hours before going to the hot shutdown condition.



3:5.2 Control Rod Group and Power Distribution Limits

Applicability

This specification applies to power distribution and cperaticn of control
rods during power operation.

Objective

To assure an acceptable core power distribution during power operatiom, to
set a limit on potentifal reactivity insertion from a hypothetical contrul
rod ejection, and to assure core subcriticality after a reactor trip.

Specification
3.5.2.1 The available shutdown margin shall be not less than 1% ik/k with
the highest worth control rod fully withdrawn.

3.5.2.2 Operation with inoperable rods:

a. Operation with more than one inoperable rod as defined in
Specification 4.7.1 and 4.7.2.3 in the safety or regulating
rod banks shall not be permitted.

b, If a contrel rod in the regulating and/or safety rod banks is
declared inoperable in the withdraun position as defined in
Specification 4.7.1.1 and 4.7.1.3, an evaluation shall be
initiated immediately to verify the existance of 1% ik/k hot
shutdown margin. Boration may be initiated either to the worth
of the incperable rod or until the regulating and transient rod
banks are fully withdrawn, whichever occurs first. Simultaneously
a program of exercising the remaining regulating and safety rods
shall be initiated to verify operability.

¢. If within one (1) hour of determination of an inoperable rod
as defined in Specification 4.7.1, it is not determined that a
1% Lk/k hot shutdown margin exists combining the worth of the
inoperable rod with each of the other rods, the reactor shall be
brouzht to the hot standby condition until this margin is

estab’ ished.

d. TFollowing the determination of an inoperable rod as defined in
Specification 4.7.1, all rods shall be exercised within 24
hours and exercised weekly until the rod prcblem is sclved.

3.5.2.3 The worth of a single inserted control rod shall not exceed 0.52
Ak/k at rated power or 1.0% Ak/k at hot zero power except for
physics testing when the requirements of Specification 3.1.9 shall

apply.

3.5.2.4 Power distribution shall be within design thermal limits as defined
in Specification 2.1.



a. If the quadrant power tilt exceeds 10X except for physics tests,
power shall be limited to 80% of the thermal power allowable for
the reactor coolant pump combinatiomn.

b. If the quadrant power tilt exceeds 20% except for physics tests,
power shail be limited to 60% of the thermal power allowable for
the reactor coolant pump combination.

c. 1If any control rod is declared inoperable per &4.7.1.2, power
shall be reduced to 60% of the thermal power allowable for the
reacter coolant pump combination.

d. If the inoperable rod in paragraph (c) above is in Groups 5, 6,
7, or 8, the other rods in the group shall be trimmed to the
same position. Normal operation may then continue provided that
the rod that was declared inoperable is maintained within allowable
bank average position limits.

3.5.2,5 Control Rod Positions:

a. Control rod safety groups must be fully withdrawn before the
reactor is critical or approachirg criticality except for physics
tests. Individual control rods may be exercised at power as re-
quired by Table 4,1-2.

b. Group 5 shall not be inserted during operation at the rated
thermal power allowable for the reactor coolant pump combination
except when exercising rods or physics tests.

c. Operating rod group overlap shall not exceed 30% between two
sequential groups, except for physics tests.

3.3,2:.06 The control rod drive patch panels shall be locked at all times
with limited access to be authorized by the superintendent.

Bases
The 30% overlap between successive control rod groups is allowed since the

worth of a rod is lower at the upper and lower part of the stroke. Control
rods are arranged in groups or banks defined as follows:

Group Function
3 Safety
2 Safety
3 Safety
4 Safety
5 Regulating
6 Regulating
7 Xenon transient overriae
8 APSR (Axial Power Shaping Bank)

Control rod groups are withdrawn in sequence beginning with Group l. Groups
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5, 6 and 7 are overlapped 25%. The normal position at power is for CGroups
6 and 7 to be partially inserted.

The minimum available rod worth provides for achieving hot shutdown by
reactor trip at any time assuming the highest worth control rod remains in
the full out position.

Inserted rod groups during power operation will not contain single rod worths
greater than 0.5% 4k/k. This value has been shown to be safe by the safety
analysis of the hypothetical rod ejection accident.(2) A single inserted
control rod worth of 1.0% 2k/k at beginning of life, hot, zero power would
result in the same transient peak thermal power and therefore the same
environmental consequences as a 0.5% Lk/k ejected rod worth at rated power.

The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design base using the definition of
quadrant power rilr given in Section 1.6.

REFERENCES

(1) FSAR, Section 3.2.2.1.2

(2) FSAR, Section 14.2.2.2
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3.5.3 Engineered Safety Features Protective System Actuation Setpoints

Applicability

This specification applies to the engineered safety features protective system
actuation setpoints.

Obiective

To provide for automatic initiation of the engineered safety features protective
system in the event of a breach of RCS integrity.

Specification

The engineered safety features protective actuation setpoints and permissible
oypasses shall be as follows:

Functional Unit Action Setpoint

High Reactor Building Reactor Building Spray <30 psig

Pressure =
High-Pressure Injection <4 psig
Low-Pressure Injection <4 psig

Start Reactor Building

Ccoling & Reactor Building

Isolation 34 psig

Penetration Room Ventilation <4 psig
Low Reactor Coolant High Pressure Injection(l) 21500 psig
System Pressure

Low Pressure Injection(2) 2500 psig

(1) May be bypassad below 17350 psig and is automatically reinstated
above 1750 psig.

(2) May be bypassed below 9C0 psig and is automatically reinstated
abeve 900 psig.

3ases

High Reactor Building Pressure

The basis for the 30 psig and &4 psig setpoints for the high pressure signal
is to establish a setting which would be reached immediately in the event of
a [BA, cover the entire spectrum of break sizes and yet be far enough above
normal operation maximum internal pressure to prevent spurious initiation.

Low Reactor Coolant System Pressure

The basis for the 1300 psig low reactor ccolant pressure setpoint for nigh
oress .re injection initiation and 500 p»sig for low pressure injection is to

3.5-%




establish a value which is high enough such that protection is provided for
the entire spectrum of break sizes and is far enough below normal operating
pressure to prevent spurious initiation. (1)

REFERENCES

(1) FSAR, 3Seztionm 14.2.2.3.
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;. Incore Tastrumentation

Applicability
Applies to the operability of the incore {nstrumentation system.
Obiective

To specify the functional and operational requirements of the incore instru-
mentation system.

Specification

Above 80% of operating power detaermined by the reactor coolant nump combina-
tion, reference table 2.3.1, at least 23 individual incore datectors shall be
operable to check 3ross cora power distribution and to assist in the periocdic
calibration of the out-of-core detectors in regard to the core imbalance trip
1irits. The detectors shall be arranged as follows and may be a part of both
basic arrangements.

3.5.4.1 Axial Imbalance

a. Three datec

'
=
.

s.rs in each of 3 strings shall lie in the same axial
1 plane in each axial core half.

plane wit

b. The axial planes in each core half shall be symmetrical about the
core mid-plane.

e. The detector strings shall not have radial symmectry.
3.5.4.2 Redia Tilt

a. Two sets of 4 detectors shall lie in each core nalf. GEach set of
4 shall lie in the same axial plane. The two sets in the same ccre
half may lie in the same axial plane.

5. Detectors in the same plane shall have quarter core radial symmetry.
31ses
A svstem of 532 incore flux detector asserblies with 7 detectors per assembly
has been provided. The system includes data display and record functions

and is used primarily for out-of-core nuclear {nstrumentation calibration and
fcr core power distributiom verification.

A. The cut—-oi-core auclear instrumentation calibration includes:

1. Calibration of the split detectors at initial reactor startup,
during the power escalation program, and periodically thereafter.

2. A comparison check with the incore {nstrumentation in the event
one of the four out-of-core detector assemblies gives abnormal
readings during operation.




3. Confirmation that the out-of-core axial power splits are
as expected.

B. Core power distribution verification includes:

1. Measurement at low power initial reactor startup to check that
power distribution is consistent with calculations.

2. Subsequent checks during operation to insure that power
distribution is consistent with calculations.

3. Indication of power distribution in the event that abnormal
situations occur during reactor operation.

C. The safety of unit operation at or below 80Z% of operating power(l)
for the reactor coolant pump combinations without the core imbalance
trip system has been determined by extensive 3-D calculations. This
will be verified during the physics startup testing program.

D. The minimum requirement for 23 individual incore detectors is based
on the following:

1. An adequate axial imbalance indication can be obtained with 9
individual detectors. Figure 3.5.4-1 shows three detector
strings with 3 detectors per string that will indicate an axial
imbalance that is within 8% (calculated) of the real core im-
balance. The three detector strings are the center one, one
from the inner ring of symmetrical strings and one from the outer
ring of symmetrical strings. Both steady state and design
transient data from the Oconee 1 maneuvering analysis were used
for this comparison.

2, Figure 3.5.4-2 shows a detection scheme which will indicate the
radial power distribution with 16 individual detectors. The
readings from 2 detectors in a radial quandrant at either plane
can be compared with readings from the other quadrants to measure
a radial flux tilt.

3. Figure 3.5.4-3 combines Figures 3.5.4-1 and 3.5.4-2 to illustrate
a set of 23 individual detectors that can be specified as a
minimum for axial imbalance determination and radial tilt
indication, as well as for the determination of gross core power
distributions. Startup testing will verify the adequacy of this
set of detectors for the above functions.

E. At least 23 specified incore detectors will be operable tc check power
distribution above 80Z% power determined by reactor coolant pump combina-
tion. These incore detectors will be read out either on the computer
or on a recorder. If 23 detectors in the specified locations are not
operable, power will be decreased to or below B0X for the operating
reactor coolant pump combination.

REFERENCE

(1)

FSAR, Section 4.1.1.3
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3.6 REACTOR BUILDING

Applicabilicty

Applies to the containment when the -:a.ctor is subcritical by less than
1% ak/k.

Objective
To assure containment integrity during startup and operation.

Specification

3.6.1 Containment integrity shall be maintained whenever all three (3)
of the following conditions exist:

a. Reactor coolant pressure is 300 psig or greater.
b. Reactor coolant temperature is 200°F or greater.
¢. DNuclear fuel is in the core.

3.6.2 Containment integrity shall be maintained when the reactor cooclant
svstem is open to the containment atmosphere and the requirements
for a refueling shutdown are not met.

3.6.3 The containment integrity shall be intact whenever positive
reactivity insertions which would result in the reactor being sub-
critical by less than 1% ik/k are made by control rod motiea or
boron dilution.

3.6.4 The reactor building internal pressure shall not exceed 1.3 psig
cr five inches of Hg if the reactor is critical.

1,6.5 Prior to criticality following refueling shutdown, a check shall
be made to confirm that all manual containment isolation valves
which should be closed are closed and tagged.

Bases

The Reactor Coolant System conditions of cold shutdown assure that no steam
will be formed and hence no pressure buildup in the containment if the
Recator Coelant System ruptures.

The selected shutdown conditions are based on the type of activities that are
being carried out and will preclude criticality in iny occurrence.

The reactor building is designed for an internal prevsure of 39 psig and

an external pressure 3.0 psi gresater than the interna' pressure. The design
external pressure of 3.0 psi corresponds to a margin of 0.5 psi above the
differential pressure that could be developed if the building is sealed with
an internal temperature of 120°F with a barometric pressure of 29.0 inches of
Hg and the building is subsequently ccoled to an internal temperature of 80°F
with a concurrent rise in barometric pressure to 31.0 inches of Hg. The
weather conditions assumed here are conmservative since an ev-luation of

3.5=1



wational Weather Service records for this area indicates that from 1918 to
1970 the lowest barometric pressure recorded is 29.05 inches of Hg. and the
highest 1is 30.85 inches of Hg.

Wwhen containment integrity is established, the limits of 10 CFR 100 will not
se exceeded should the maximum hypothetical accident occur.

REFERENCES

FSAR, Section 5
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3.7 AUXILIARY ELECTRICA SYSTEMS

Applicability

Applies to the availability of cff-site and cm-site electrical power for
station operation and for operation of station auxiliaries.

Objec .ive

To d¢ fine those conditions of electrical power availability necessary to
proviie for safe reictor operz:iion and to provide for continuing avail-
abill y ¢¢ engineered safety features systems in an unrestricted manner

and t. prescribe safety evaluation and reporting requirements to be followed
in the event that the auxiliary electric power systems become degraded.

Speci’ .cation

i Ry S Under normal conditions the reactor shall not be brought
critical from a cold shutdown condition, unless the following

cenditions are met:

a. At least two 230 kV transmissicn lines, on separate towers,
shall be in servic:. One of these two lines may be out
for test or maintenance .or pericds up to 14 hours once
tha reactor has been brought critical.

b. Startup Transformers CTl or CT2 shall be operable and
available to the Unit 1 4160V Main Feeder Bus No. 1 and No. 2

c. An operable Keowee Hydro unit shall be available to supply
power through the Underground Feeder Bus, Transformer
No. CT4, and the Station 4160 V Standby Buses Nos. 1 or
2 feeding the associated 4160 Main Feeder Bus. The other
Keowee Hydro unit shall be available to supply power through
Start-up Transformer CT1 or CT2 to Unit 1 4160V Main Feeder
Buses Nos. 1 and 2, except that, one Keowee Hydro Unit may
be inoperable for periods not exceeding 24 hours for test
or maintenance once the reactor has been brought critical.

d. Reactor Coolant Pump Buses 1TA or 1TB shall be energized.

e. The two 4160 volt main feeder buses shall be energized except
one may be de-energized for test or maintenance for periods
1.0t exceeding 24 hours after the reactor has been brought
eritical.

£, The three 4160 V Engineered Safety Features Switchgear Buses
1TC, 1TD, and 1TT shall be energized except one may be de-
energized for test or maintenance for periods not exceeding
24 hours after che reactor has been brought critical.



3.

7.

The three 600 V lcad centers 1X8, 1X9, and 1X10 plus the
three 600V-208Y Engineered Safety Features MCC Buses 1XSl1,
1XS2, and 1XS3 shall be energized, except that one string
may be de-energized for test or maintenance for periods of
not exceeding 24 hours after the reacter has been brought
critical.

The Unit 1 125 VDC instrumentation and control batteries

with its respective chargers, buses, diode monitors, and
diodes supplying vital {nstrumentation and the Unit 2 125 VDC
{nstrumentation and control batteries with its chargers and
buses shall be operable except that one complete single

string or any portion thereof of redundant chargers, batteries,
buses and all associated isolating transfer diodes may be de-
energized for test or maintenance for periods of not

exceeding 24 hours.

The 125 VDC switching station batteries with their respective
chargers, buses, and isolating diodes shall be operable

except single strings of redundant buses, chargers, batteries,
and all of the related diode assemblies may be de-energized
for test or maintenance for periods of not exceeding 24 hours.

The Keowee batteries with their respective chargers, buses,
and isclating dicdes shall be operable except that redundant
components may be de-energized for test or maintenance for
periods not exceeding 24 hours.

The level of the Keowee Reservoir shall be at least 775 feet
above sea level.

In the event tuat all conditioms in Specification 3.7.1 are met except
that one of the two {eowee Hydro units become unavailable for longer
than the test or maintenance period of 24 hours, the reactor shall be
permitted to remain critical or restarted provided the following
restrictions are observed:

a.

The remaining hydro unit will be connected to the underground
feeder and the Lee Station gas turbine will be energized to
the 4160 standby buses through the 100 KV transmission circuit
which is completely separated from the system grid and non-
safety-related loads. This chall be in effect prior to re-
start or within 30 minutes if at power when a hydro unit is
lost.

The reactor coolant Tavg shall be atove S00°F.

Within 24 hours after loss of a hydro unit, this fact shall be
reported to the Directorate, Regulatory Operations Region 1II,
to be followed by a written report of the circumstances of

the outage if it is expected to exceed 24 hours and the es-
timated time to -eturn the hydro unit to operating condition.
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3573 In the event that all conditions in Specification 3.7.1 are met
except that tle¢ underground feeder circuit to the standty buses
is lost, the reactor shall be permitted to remain critical or
restarted provided rhe following restrictions are observed:

s. The Lee gas station shall be energized to the 4160 standby
buses through the 1COKV transmissioa circuit which is com-
pletely separate from the system grid and non-safety-related
loads.

b. The reactor coolant Tavs shall be above 500°F.

¢. Within 24 hours after the loss of the underground feeder, this
fact shall be reported to the Directorate, Regulatory
Operations, Region II, to be followed by a written report of
the circumstances of the outage if it is expected to exceed
24 hours and the estimated time to return the underground
feeder circuit to operatir~ condition.

3.7.4 In the svent that all condit: s of Specification 3.7.1 are met
except that all 230 kV transn. .sion lines are lost, the reactor
shall be permitted to remain critical or restarted provided the
following restrictions are observed:

a. A Lee 3tation combustion turbine shall be operating and
energizing the 4160 V standby power bus through the 100 kV
transmission circuit which is completely separate from the
system grid and non-safety-related loads. It shall be avail-
able prior to a restart or within 30 minutes if this
degradacion cccurs during operation.

b. Within 24 hours of loss of all 230 kV transmission lines, this
iegradation shall be reported to the Directorate, Regulitory
Operations, Region II, in accordance with Specificaticn 6.6.

If the outage is expected to continue beyond 24 hours, the
¢ircumstances of the outage and the estimated time to - .:iurn at
least two 230 kV circuits to service shall be reported

. lhe reactor coolant T,y shall be above 500°F.

3.7.5 Any degradation beyond Specification 3.7.2 or 3.7.3 above shail be
reported to the Directorate, Regulatory Operation, Region II, within
24 hours. A safety evaluation shall be performed by Duke Power
Company for the specific situation involved which justifies the
safest course of action to be taken. The results of this evaluatioa
together with plans for expediting the return to the unrestricted
operating conditions of Specification 3.7.1 above shall be sub-
mitted in a written report to the CDirectorate cof Licensing with a
copy to the Directorate of Regulatory Operations, Regican II, within

davs.
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Bases

The auxiliary electrical power systems are SO arranged that no single con-
tingency can inactivate enough engineered safety features to jeopardize
pPLANC SAfecly. +uEde ayse-is ox- legignad »o <ner the following criteria:
“Alternate power systems shall be provided and designed with
adequate iraependency, redundancy, capacity and testability
to permit the functions required of the engineered safety
features. As a minimum, the onsite power system and che offsite
power system shcll each, independently, provide this capacity
assuming a failure of a single active component in each power
system."

The suxiliary power system meets the above criteria and the intent of pro-
posed AEC Criterion 17 (published February 20, 1971) with one exc2ption.
That exception is the Unit 1 startup transformer (CT1) whose loss woul
cause loss of all offsite power. This is acceptable because of the high
reliability of such transformers and the relatively short period of time
that will elapse before a redundant transformer, CT2, the Unit 2 startup
transformer, is permanently installed as a redundant means of obtaining
Unit 1 4160 ESF bus powsr from the 230 kV switchyard. The adequacies of
the ac and dc systems are discussed below as are the bases for permitting
aeeraded conditions for ac power.

Capacity of AC Systems

The auxiliaries activated by ESF signals (4.8 MVa) plus other safety
related auxiliaries activated by the operator following a loss-of-coolant
accident (4.9 MVa) require a total ac power capacity of 9.7 MVa. The
minimum ac power capacity available from the onsite power systems (Keowee
Hydro Units) is 12 MVa (limited by transformer CT4) if furnished by the
underground circuit or 45 MVa (limited by CT1 or CT2) if furnished through
the 230 KV switchvard., The minimum capacity availuble from the multiple
230 KV offsite transmission lines is 45 MWVa (1imited by CT1 or CT2).
Capacity available from the backup 100 KV offsite transmission line (Lee
Station Gas Turbine Generator) is 12 MVa (limited by CTS).

Thus, the minimum available capacity from any one of the multiple sources
of ac power, 12 MVa, is adequate.

Capacity of DC Systems

Normally, ac power is rectified and supplies the dc system buses as well

as keeping the storage batteries on these buses in a charged state. Upon
loss of this normal ac source of power the dc auxiliary systems important
to reactor saiety have adequate stored capacity (ampere-hours) to inde-

pendently supply their required emergency loads tor at least 1 hour. One
hour is considered to be conservative since there are redundant sources of
ac power providing energy to these dc auxiliary systems. The loss of all
ac power to any dc system 1s expected to occur very infrequently, and for
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very short periods of time. The following tabulation demonstrates the
margin of installed battery charger rating and battery capacity when com-
pared to 1 hour of operation (a) with ac power (in amps) and (b) without ac
power (in ampere hours) for each of the three safety-related dc systems
installed at Cconee:

A 125 Vde Instrumentation an- Control Power System
Charger 1CA, 1CB or 1CS Rating a. 600 anmps ea.
Battery 1CA and 1CB Combined Capacity b. 698 ampere-hours
Actual active loads on both 125 Vdc a. First min. = 1371 amps
I & C buses 1DCA and 1DCB next 59 min. -568.5 amps
during lst hour of LOCA b. 581.9 ampere~hours

B. 25 Vic Switching Station Power System
Charger SY-1, SY-2 or SY-5 Rating a. 50 ampe ea.
Battery SY-1 or SY-2 Capacity b. 1l4.4 ampere-hours
Actual active load per battery a. First min. - 130 amps
during lst hour of LOCA next 59 min. - 10 amps

b. 12 ampere-~hours

G 125 Vdc Keowee Station Power System
Charger No. 1, No. 2 or Standby Rating a. 200 amps ea.
Battery No. 1 or No. 2 Capacity b. 233 ampere-hours
Actual active load per battery a. First min. - 1031 axps
during lst hour of LOCA next 59 min.-179.4 amps

b. 193.6 ampere-hours

Redundancy of A.C. Svstems

There are three 4160 engineered safety feature switchgear buses. Each bus
can receive power from either of two 4160 main feeder buses. Each feeder
bus in turn can raceive power from the 230 KV switchyard through the common
Unit 1 startup transformer (CTl) or from the 4160 V standby bus. Unit 2
startup transformer (CT2) can be placed in service in one hour. The standby
bus can receive power from the Hydro Station through the underground feeder
circuit or from a combustion turbine generator at the Lee Steam Station over
an isolated 100 XV transmission line. The 230 KV switchyard can receive
power from the onsite Keowee Hydro Station or from several offsite sources
via transmission lines which connect the Oconee Station with the Duke Power
System power distribution network.

Redundancy of D(L Svstems

A. 125Vdc Instrument and Control Power System

All reactor protection and engineered safety features loads on this
gystem can be powered from either the Unit 1 or Unit 2 125Vdc Iastrument




and Control Power Buses. The Unit 1 125Vdc Instrument and Control Power
Buses can be powered from two battery banks and three battery chargers.
As shown above, one battery Ce.g., 1CA) can supply all loads for cne
hour. Also, one battery charger can supply all connected ESF and
reactor protection loads.

B. 125Vdc Switching Station Power System

There are two essentially independent subsystems each complete with an
ac/dc power supply (battery charger), a battery bank, a battery charger
bus, motor control center (distribution panel). All safety-related
equipment and the relay house in which it is located are Class I
(Seismic) design. Each subsystem provides the necessary dc power to:

a. continuously monitor operations of the protective relaying

b. 1isolate Oconee (including Keowee) from all external 230 KV grid
faults

¢. connect on-site power to Oconee from a Keowee hydro unit or

d. restore off-site power to Oconee from non-faulted portions of the
external 230 KV grid.

Provisions are included to manually connect a standby battery charger
to either battery/charger bus.

C. 125Vdc Keowee Station Power System

There are essentially two independent physically separated Class I
(Seismic) subsystems, each complete with an ac/dc power supply (charger)
a battery bank, a battery/charger bus and a dc distribution center.

Each subsystem provides the necessary power to automatically or manually
start, control and protect one of the hydro units.

An open or short in any one battery, charger or dc distributicn center
cannot cause loss of both hydro uaits.

The 230 KV sources, while expected to have excellent availability, are not
under the direct control of the Oconee Station and, based on past experience
can not be assumed to be available at all times.

The operation of the on-site hydro-station is under the direct control of
the Oconee Station and requires no off-site power to startup. Therefore an
on-site baclup source of auxiliary power not subject to failure from the
same cause as offsite power is provided in the form of twin hydro=-electric
turbine generators powered through a common penstock by water taken from
Lake Keowee. The use of a common penstock is justified on the basis of
past hydro-plant experience of the Duke Power Company (since 1919) which
indicates that the cumulative need to dewater the penstock can be expected
to be limited to about one day a year, principally for inspection, plus
perhaps 4 days every tenth year. In all other cases it is expected that
when one hydro unit is out for maintenance, the other unit will be available
for service.
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In the event that only une hydro unit is available to backup the off-site
power sources, and it is considered important for the Cconee Unit 1 reactor
to remain critical or return to criticality from a hot shutdown conditien,
the Lee Station c-mbustion turbine is again available to assure a continued
supply of shutdoewn power in the event that an external event should cause
loss of all off-site power.

In a similar manner, in the event that none of the sources of off-site power
is available and it is considered important to continue to maintai. the
Oconee Unit 1 reactor critical or return it to criticality from a hot shut-
down condition a Lee Station gas turbine can be made available as an
additional backup source of power, thus assuring continued availability of
auxiliary power to perform an orderly shutdown of Oconee Unit 1 should a
problem develop requiring shutdown of both hydro units.

There may be a rare occasicn where both Hydro units are unexpectedly lost
and there are compelling reasons to maintain the Oconee Unit 1 reactor
critical or return it to criticality from hot shutdown conditions for a
specific period of time rather than require it to remain subcritical or b~
shutdown. A scheduled shutdown for inspection or a shutdown to perform
minor maintenance would not constitute a compelling reason. Factors to
consider in justification of such a rare, limited period of criticality
without the hydro station avaiiable would include number of offsite 23CKV
power sources available, availability of Unit 2 startup transformer,
avallability of the Lee Gas Turbine, weather conditions and all other factors
which could bear on notential for loss of these power sources. Also, the
evaluation should show that reactor safety will not be compromised if during
operation under such further degradation, an additional loss of ac power
should be suffered.




3.8

FUEL LOADING AND REFUELING

Agglicabilitx

Applies to fuel loading and refueling operationms.

Objective

To assure that fuel loading and refueling ~perations are performed in a
responsible manner.

Specification

3.8.1

3.8.7

3.8.8

Radiation levels in the reactor building refueling area shall be
monitored by RIA-48 and RIA=49. Radiation levels in the spent
fuel storage area shall be monitored by RIA-41. If any of these
{nstruments becomes inoperable, portable survey instrumentation,
having the appropriate ranges and sensitivity to fully protect
individuals involved in refueling operation, shall be used until
the permanent instrumentation is returned to service.

Core subcritical neutron flux shall be continuously monitored by

at least two neutron flux monitors, each with continuous indication
available, whenever core geometry is being changed. When core
zeometry is not being changed, at least one neutron flux moaitor
shall be in service.

At least one low pressure injection pump and cooler shall be operable.

During reactor vessel head removal and while loading and unloading
fuel from the reactor, the boron soncentration shail be maintained at
not less than that required to shutdown the core to a koge £0.99

i{f all control rods were removed.

Direct communications between the control -soom and the refueling
personnel in the reactor building shall exist whenever changes in
core geometry are taking place.

During the handling of {rradiated fuel in the reactor building at
least one door on the perscnnel and emergency hatches shall be closed.
The equipment hatch cover shall be in place with a minimum of four
olts securing the cover to the sealing surfaces.

Roth isolation valves in lines containing automatic containment
isolation valves shall be operable, or at least one shall be closed.

When two irradiated fuel assemblies are being handled simultaneously
within the fuel transfer canal, 2 - imum of 10 feet separation shall
be maintained between the assemblie .t all times.

Irradiated fuel assemblies may be handled with the Auxiliary Hoist
provided no other irradiated fuel assembly is being handled in the
fuel transfer canal.
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3.8.9 If any of the above specified limiting conditions for fuel loading
and refueling are not met, movement of fuel into the reactor core
shall cease; actlon shall be initiated to correct the conditions so
that the specified limits are met, and no operations which may
increase the reactivity of the core shall be made

3.8.10 The reactor building purge system, including the radiation monitor,
RIA 45, which initiates purge isolation, shall be tested and verified
to be operable immediately prior to refueling operatioms.

3.8.11 Irradiated fuel shall not be removed from the reactor until the unit
has been subcritical for at least 72 hours.

Bases

Detailed written procedures will be available for use by refuel. .g personnel.
These procedures, the above specifications, and the design of th: fuel handling
equipment as described in Section 9.7 of the FSAR incorporating built-in inter=
locks and safety features, provide assurance that no incident could occur during
the refueling operations that would result in a hazard to public health and
safety. If no change is being made in core geometry, one flux monitor is
sufficient. This permits maintenance on the instrumenta*’on. Continuous moni-
toring of radiation levels and neutron flux provides immediate indication of an
unsafe condition. The low pressure iniection pump is used to maintain a uniform
boron concentration. (1) The shutdown margin indicated in Specification 3.8.4
will keep the core subcritical, even with all contrcl rods withdrawn from the
core. (2) The boron concentration will be maintained above 1,800 ppm.

Although this concentration is sufficient to maintain the core k,¢¢ :.0.99 if all
the control rods were removed from the core, only a few control rods will be
removed at any one time during fuel shuffling and replacement. The k,¢¢ with
all rods in the core and with refueling boron concentration is approximately
0.9. Specification 3.8.5 allows the control room operater to inform the reactor
building personnel of any impending unsafe condition detected from the main
control beard indicators during fuel movement.

The specification requiring testing of the reactor bui’ding purge isolation is
to verify that these components will function as required should a fuel hand-

ling accident occur which resulted in the release of significant fission products.

Specification 3.8.11 is required, as the safety analysis for the fuel handling
accident was based on the assumption that the reactor had been shutdown for
72 hours.(3)

REFERENCES

(1) FSAR, Section 9.7

(2) FSAR, Section 14.2...1

(3) FPSAR, Section 14.2.2.1.2
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3.9 RELEASE OF LIQUID RADIOACTIVE WASTE

Agglicabil;t"

Applies to the controlled release of all liquid was
etation which may contain radioactive materials.

tn digcharged from «he

Objective

To establish conditions for the release of
activs materials and to assure that all suc
tration limi s specified in 10 CFR Part 20.
releases of radioactive material in liquid wast
unrestricted areas meet the low as practicable

release objectives shall apply:

1liquid waste containing radio=

h releases are within the cencen-
In addition, to assure that the

ss (above background) to

concept, the following liquid

radicactive materials in ligquid waste,

& The annual total quancity of
shall be less than 5 curies per

excluding tritium ad dissolved gases,
unit;

b. The annual average concentration of radicactive materials in liquid
waste, upon release from the Restricted Area, excluding tritium and
dissolved noble zases, shall not exceed 2 x 10~8 uCi/ml;

The annual average conceatratisn A& epirinm in liguid waste,

upon releasge from the Restricted Area, snall not exceed 5 = 107° uCi/ml;

concentration of dissolved gases in liquid waste,

d. The annual average
the Restricted Area, shall not exceed 2 x 107

upon release from
uCi/ml;

Specifications

3.9.1 If the experienced release of radicactive materials in 1iquid wastes,
when averagzed over a calendar gquarter, is such that these gquantities
i¢ continued at the same release rate for a vear would excead twice

-

the annual objectives the licemnsee will:
a., Make an investigation O jdentify the causes for such release
rates;

5y, Define and initiate a program of action to reduce such release

rates to the design levels, and;

o. Describe these actioms in a report to AEC/DOL within 30 days after

incurring the reporting obligation.

3,9.2 The release rate of radiocactive liquid eff uents, excluding tritium
and dissolved noble gzases, shall not exceed 10 curies during any
calendar quarter without specific approval of the Commission. Similarly,

the quarterly averag:2 concentration of tritium releasaed from the

Restricted Area shall not exceed 1 = 10=3 uCi/ml.
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3.9.3

3.9.4

3.9.3

3.9.6

3.9.7

3.9.8

Bases

The rate of release of radiloactive materials in liquid waste from the
station shall be controlled such that rhe ‘nstantanecus concentrations
of radioactivity in liquid waste upon release from the Restricted Area,
does not exceed the values listed in 10CPR20, Appendix B, Table II,
Column 2. .

The equipment installed in the 1iquid radiocactive waste system shall be
maintained and operated for the purposes of keeping releases within

the objectives of these specifications and shall process all liquids
prior to their discharge in order to limit the activity, excluding
tritium and dissolved noble gases, released during any calendar quarter
to 1.25 curies or less.

As far as practicable, the releases of liquid waste shall be coordinated
with the operation of the Keowee Hydro unit.

Liquid waste discharged from the liquid waste disposal system shall

be continuously monitored during release. The liquid effluent monitor
reading shall be compared with the expected reading of each discharge
batch. The monitor shall be tested daily or prior to releases and
calibrated at refueling intervals. The calibration procedure shall
consist of exposing the detector to a referenced calibration source in

a controlled, reprcducible geometry. The sources and geometry shall be
referenced to the original monitor calibration which provides the appli-
cable calibration curves.

The effluent control monitor shall be set to alarm and automatically
close the waste discharge valve such that the appropriate require-
ments of the specification are met.

In addition to the continuous monitoring requirements, liquid radicactive
waste sampling and activity analysis shall be performed in accordance
with Table 4.1.3. Records shall be maintained and reports of the
sampling and analysis shall be submitted in accordance with Section 6.6
of these Technical Specificatioms.

It is expected that the releases of radicactive materials and liquid wastes will
be kept within the design objective levels and will not exceed the concentration
limits specified in 10CFR20. These levels provide the reasonable assurance that
the resulting annual exposure to the whole body or any individual body organ will
not exceed 5 millirem per year. At the same tinme, the licensee is permitted the
flexibility of operation compatible with considerations of health and safety to
assure that the public is provided a dependable source of power under unusual
operating conditions which may temporarily result in releases higher than design
objective levels but still within the concentration limits specified in 10CFR20.
It is expected that when using this operational flexibility under unusual oper-
ating conditions, the licensee shall exert every effort to keep the levels of
radiocactive materials and liquid wastes as low as practicable and that annual
releases will not exceed a small fraction of the annual average concentration
limits specified in 10CFR20.
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The aaticipated annual releases from the three Oconee units have been developed
tacing into account a combination of variables including fuel fallures, primary
system leakage, primary-to~secondary leakage, and the performance of the various
Wvaste treatment systems. The actual magnitude of these parameters are as
follows:

a, Maximum expected reactor coolant corrosion product concentrations.

b. Reactor coolant fission product concentration corresponding to 0.25 percent
fuel cladding defects.

c. Steam generator primary-to-secondary leakage rate of 20 gpd.

i, 255,160 gallons per year processed by the waste disposal system in a 30-

day hold-up.

1,060,800 gallons per year processed by the reactor coolant bleed treat-

ment svstem,

A ¢ contamination factor of 10% for all radionuclides except tritium for

the coolant bleed and waste evaporators and a decontamination factor of

10 for the demineralizers except for tritium which had an assumed de-

contamination factor of 1 for evaporaticn—demiueralizacion.

2. No removal by demineralization for CS,M°, and Y. A decontamination factor
of 103 was used for the evaporation of iodine.

fi. The decay time of the reactor coolant bleed system was 30 days.

@

e

e application of the above estimates results in the radicnuclide discharge
soncentracions and rates shown in Table II1I-12 of the "Fini Environmental
statement Related ro Operation of Oconee Nuzlear Station Units 1, 2, and 3".
(".2se concentrations are based on an annual average flow in the Keowee River
1,100 cfs.,

perating procedures will identify all equipment installed in the liquid waste
handling and treatment systems and will specify detailed procedures for
operating and maintaining this equipment.

L practicable liguid release objectives expressed in this specification
sed on the guidelines contained in the proposed Appendix I of 10CFRSO.
these guiue’ines have not been adopted as yet, the release cbjectives

s specification will be reviewed at the time Appendix I becomes a

ticn to assure that this specification is based upon the guidelines

ined therein.
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3.10 RELEASE OF GASEOUS PADIOACTIVE WASTE

Aggligahili:z

to the centrolled release of all gaseous wast
ain radioactive materials.

Applies e discharged from the
station which may cont

Objective
To establish conditions in which gaseous waste containing radicactive materials
may be released and to assure that all such releases are within the concen=

In addition, to assure that the

tration and dose limits specified in 10CFR20.
releases of gaseous radiocactive wastes (abcve background) to unrestricted areas
meet the as low as practicable concept, the following objectives shall apply:

ate of noble gases and other
{o-isotopes with
unit vent, shall be

1. Ave-aged over a vearly interval, the release T
radiocactive isotcpes, except I-121 and particulate rad

half lives greater than eight days, discharged at the
limited as follows:

. i < 4340 m3/sec
“ (MPC)L

where 01 %1 the annual controlied release rate (Ci/sec) of radio-isotope
{ and (MPC) is the permissible concentration for unrastricted areas im units
of Ci/m3 (pCi/ml = ¢i/m3) for any radionuclide given in Column 1, Table II

of Appendix B to 10CFR20.

2. Averaged over a vearly interval, the release rate of 1-131 and other
particulate radio-isotopes with half lives longer than eight days,
discharged at the unit vent, shall be limited as follows:

£ i < 117 a’/sec
N (MPC) 1

where Qi and (MPC)i are as defined above.

Specifications

3.10.1 1f the experienced rate of release of radiocactive materials and
gaseous wastes when averaged over a calendar quarter is such that
these quantities if continued at the same release rate for a year
would exceed twice the annual objective, the licensee shall:

{fy the causes for such releases;

a. Make an investigatiocn to ident
of action to reduce such release

b. Define and initiate a program

rates to the design levels;
Describe these actions in a report to the Commission within 30

S
davs after incurring the resporting obligation.

{ve materials and gaseous
t these quan~
1d exceed

release of radiocact
a calendar quarter, is such tha
ame release rate for a year wou

3.10.2 If the experienced rate of
wastes, when averaged over
tiries if continued at the s
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3.10.3

3.10.4

3.10.5

3.10.6

3.10.7

eight times the annual objectives, the licensee shall define and
initiate a program of action to assure that such release rates are
reduced and shall submit a report to the AEC within seven days after
tncurring the reporting requirement, describing the causes for such
release rates and the course of action taken to reduce them.

The rate of release of radicactive macerials and gasecus wastes Irom
the station (except I-131 and particulate radio-isotopes with half
lives greater than eight days) shall be controlled such that the
maximum release rate averaged over any one-hour period shall not
exceed:

; Qi __ = 3.0x 105 m3/sec
(MPC)1

During release of radiocactive gaseous waste from the gaseous waste
tanks to the unit vent, the following conditions shall be met:

a., The gaseous radicactivity monitor, the iodine monitor, and the
particulate monitor in the unit vent shall be operable.

b. The waste gases and particulates shall be passed through the high
efficiency particulate filters and charcecal filters except, when
under unusual conditions the filter system is inoperable gaseous
wastes shall be held up for the maximum period practicable prior
to releace. FEvery reascnable effort shall be made to return
inoperable filters to the operable condition before releases to
the environment are made.

a. The gaseous waste tanks shall be maintained and operated for the
purposes of keeping releases within the objectives of these
specifications and shall process all radicactive gases from the
vent gas header prior to their release in order to limit the
activity released during any calendar quarver to one fourth the
annual release quantities or less as determined by the objectives
of this specification.

b. The maximum activity to be contained in one gaseous waste tank
shall not exgeed 17, 200/E curies. E will be assumed to be the
same as the E of the noble gases in the reactor coolant system
as determined in accordance with Table 4.1-3 of Specification
&.1.2s

c. As far as practicable, release of radicactive gas will be ce-
ordinated with favorable meteorological conditions.

During power operation, whenever the air ejector off-gas monitor is
inoperable, grab samples shall be taken from the air ejector discharge
and analyzed for gross radioactivity daily.

Gases discharged through the unit vent shall be continuously monitored
for gross noble gas and particulate activity. Whenever either o. these
monitors is inoperable, appropriate grab samples shall be taken and
analyzed daily.
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3,10.8 The reactor building shall not be purged unless the followirg conditions
are met;

. a. Reactor building purge shall be through the high eificiency parti-
culate filters and charceal filters until the activity conceniration
is below the occupational limit inside the reactor building, at
which time bypass may be initiated.

b. If reactor building is purged, the purge shall be through the high
efficiency particulate filters whenever irradiated fuel 1s being
handled or any objects are being handled over irradiated fuel in the
reactor building.

3.10.9 In addition to the above continuous sampling and monitoring requirements,
gaseous radiocactive waste sampling and activity analysis shall be per-
formed in accordance with Table 4.1-3. Records shall be maintained and
reports of the sampling and analysis results shall be submitted in
accordance with Section 6.6 of these specificaticns.

Bases

It is expected that the releases of radicactive materials and gaseous wastes
will be kept within the design objective levels and will not exceed on an
{astantaneous basis the dose rate limits specified in 10CFR20.

These levels provide reasonable assurance that the resulting annual exposure
from noble gases to the whole body or any organ of an individual will not exceed
10 mRem per year. At the same time, the licensee is permitted the flexibility
of cperation compatible with considerations of health and safety to assure that
the public is provided a dependable source of power under unusual operating
conditions which may temporarily result in releases higher than the design
objective levels but still within the conceatration limits specified in 10CFR20,
It is expected that using this operational flexibility ander unusual operating
conditions, the licensee shall exert every effort to keep levels of radicactive
materials and gaseous wastes as low as practicable and that annual releases will
not exceed a small fraction of the annual average concentration limits gpecified
in 10CFR20. These efforts shall include comsideratiun of meteorological con-
ditions during releases.

The anticipated annual releases from the three Oconse reactor units have been

developed taking into account a combination of system variables including fuel
failure, primary system leakage, and the performance of radio~isotope removal

mechanisms. The values assumed for these variables include the following:

a. Reactor coolant fission product concentration corresponding to 0.25 percent
fuel cladding defects;

b, Steam generator primary-to-secondary leakage rate of 20 gpd;

¢. Reactor coolant leakage to the containment building of 120 gpd and 12
containment vents per year;

d. Primary coolant stripped 12 times per year;




e. Dec:y time of the waste gas processing system - 30 days;
f. Decontamination factor of 1,000 for icdine in the evaporator;

g. Charcoal filter decontumination factor of 10 for icdine removal in the
purge exhaust system.

The application of the above estimates results in the radio-gas discharge
rates shown in Table III-13 of the "Final Environmental Starement Related to

Operation of Oconee Nuclear Station Units 1, 2, and 3",

The noble gas release rates stated in the objectives are based on a X/Q value
from the annual meteorological data. The dispersion factor used, 4.61 x 10-6
sec/m3. {s conservative and the release rate is controlled to a small fraction
of 10CF120 requirements at the exclusion area boundary (.02 of 10CFR20 =

less than 10 mRem per year).

The I-131 and particulate release rates stated in the objectives lim‘ts the
concentration at the exclusion area boundary to much less than 1 percent of
the MPC listed in 10CFR20. The release rate also controls the expected iodine
dose due to the milk pathway (using concentration factor in the milk pathway
of 700) at the nearest cow and the nearest dairy (taken as five miles west,
X/Q = 1.22 x 107 eec/m3) to less than five millirem per year. This meets

the intent of proposed Appendix I to 10CFR50. A survey will be conducted

once per year to assure that no milk producing cows are within a five mile
radius of the plant.

The maximum one-hour release rate limits the dose rate at the exclusion area
boundary to less than 2 mRem per hour even during periods of unfavorable
meteorology (using conservative meteorological conditions, i.e., two hour
X/Q of 1. 16x 10 sec/m3 accident meteorology).

The maximum activity in a gaseous waste tank is specified as 17,200 curies/E
based on a postulated tank rupture that allows all of the contents to escape
to the atmosphere. This specification limits the maximum off-site dose to
well below the limits of 10CFKk100.

The lowest practicable gaseous release objectives expressed in this specifi-
cation are based on the guidelines contained in the proposed Appendix I of
10CFR50. Since these guidelines have not yet been adopted, the release
objectives of this specification will be reviewed at the time Appendix I
becomes a regulation to assure that this specification is based upon the
guidelines contained therein.

3.10-4



3.1l MAXIMUM POWER RESTRICTION

Applicability

Applies to the nuclear steam supply system of Unit 1 reactor.
Obiactive
To restrict operations below significant power level uatil system performance

with regard to reactor internals has been veriiied as acceptable.

Soecification

Unit 1 power level may not be increased above 128 MWt (5.0% of Iull rated

“power) until che results of vibration monitoring during preoperational

tasting have been evaluated and subsequent approval is granted by the AEC/

-~

= 2
Uik Stall.

Lases

Safety Evaluations done as part of the Final Safety Analysis Report were done
for power levels of 2568 MWt. Since these evaluations, Cconee Unit 1 suffered
faillures of internal components during preoperational t_sting. The internal
components which failed have been redesigned, installed in the reactor systenm
and tested during additional preoperational tests. Since this is the

{irst nuclear steam supply of this design to go into service, power level is
being restricted until a complete evaluation of the preoperational vibration
tasting of vessel internals has been made. It is anticipated that the
results of the vibration tests will be reported and evaluated prior to

powaer escalation after completion of low power phaysics tests. This pcver
restriction permits low power physics testing but dces not permit pow.r
escalation, Tais temporarv restriction will be lifted pending acceptabla
results from the preoperatinal vibration tests.

Subsequent power restrictions based upon evaluation of fuel demsification

or other safety considerations may be considered following the lifting
of the above restriction.

3 . ll-l
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3.12 REACTOR 3UILDING POLAR CRANE AMD AUXILIARY HCIST

Appiicabiiicy

spplies to the use of the reactor building polar crane cver the steanm
jenerator compartments and the fusl transfer canal and the Auxiliary Hoist
cvar the fuel transfer canal.

Objective

To {dentify those conditions for which the operation of the reactor building
polar crane and auxiliary hoist are restricted.

Jadavl The reactor building polar crane shall not be operated over tne
fuel transfer canal when any fuel assembly is being moved.

ATk The auxiliary hoist shall not be operated over the fuel transfer
canal when any fuel assembly is being moved unless the hoist is
being used to move that assembly.

3.12.3 Curing the peried when the reactor vessel head is removed and
irradiated fuel 1is in tha reactor building and fuel is not being
acvaed, the reactor building polar crane and auxiliary hoist shall
be operated over the fual transfer canal only where necessary and
in accordance with approved operating procedures stating the
purpose of such use.

352 4 When the reactor vessel head is removed and the polar crane is
being operated in areas away from the fuel transfer canal, the
flagman shall be located on too of the secondary shieléd wall
when the polar crane hock is above the elevation of the fuel
transfer canal.

3eddeS During the period when the reactor coclant system is pressurized
above 300 psig, and is zbove 200°F, and fuel is in the core, the
reactor building polar crane shall not be operated over the steam
generator compartments.

Sases

Restriction of use of the reactor building polar crane and auxiliary hoist
over the fuel transfer canal when the reactor vessel head is removed to those
operations necessary for the fuel handling and ccre internals operations is to
preciude the dropping of materials or equipment intc the reactor vessel and
possibly damaging the fuel to the extent that an escape of fission products
would result. The fuel transfer canal will be delineated by readily visible
markers at an e.evation above which the reactor building polar crane would not
normally handle loads.

Restriction of use of the reactor building polar crane over the stean generatcr
compartments during the time when stean could be formed from dropping a load
on the sSteam generator oY raactor coolant piping resulting in rupture of the
svstem is required to protect against a loss of coolant accident.

3:12-1
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3.13 SECONDARY SYSTEM ACTIVITY

Appliczabilticy

Applies to the limiting conditions of secondary system activity for operatien
¢f the reactor.

Cbiective

To limit the maximum secondary system activity.

Snmecification

The fodine~131 activity in the secondary side of a steam generator shall not
exceed 1.4 uCi/ce.

Bases
For the purpose of deternining a maximum allowable secondary coolant activity,
the activity contained in the mass released following a loss of load accident
{s censidered., As stated in FSAR Section 14,1.2.8.2, 148,000 pounds of water
is T eaaea to the atmosphera via the relief valves. A site boundary dose
lfﬁi: of 1,5 rem is usged.

he wnole body dose is negligible since any noble gases entering the secendary
coolant svstem are continuously vented to the atmosphere by the condenser air
ejector, thus, in the event of a less of load incident there are only small
quantities of these gases which would be released.

T-131 is the significant isotope because of its low MPC in air and because the
other iodine isotopes have shorter half-lives, and therefore, camnot build up
to significant concentrations in the secondary coolant, given the limitations
on orimary svstem leak rate and technical specification limiting activity.
Une-tenth of the contained iodine is assumed to reach the site boundary,

making allowance for plateout and retention in water droplets. I-~131 is
assumed to contribute 70% of the total thyroid dose based on the ratio of I1-131
to the total iodine isotopes given in Table 11-3 of the FSAR.

-y d
nel

The maximum inhalaticn dose at the site boundary is then as follows:

Dose (rem) = Ci* V'B°DCF *(0.1)* X/Q

C = Secondary coolant activity (2.0 uCi/cc I-131 eqaivalent)

\' = Secondary water volume releassd to atmosphere (90 m )

4 = Breathing rate (3.47 x 10~% m?/sec)

X/Q ¢+ Ground level release dispersion factor (1.16 x 104 sec/m3)

DCF = 1,48 x 10° rem/Ct

0.1 = Fraction of activity released

The resul:ant dose is 1.15 rem compared to the Radilation Protection Guide of
1.5 rem for an annual individual exposure in an unrestricted area.

3.13-1



4 SURVEILLANCE STAMNDARDS

3pecified intervals may be adjusted plus or minus 25% to accommodate normal
test schedules.

4.1 OPERATIONAL SAFETY REVIEW

Applicability

Applies to items directly related to safety limits and limiting conditions
for operation.

Obiective

To specify the minimum frequency and type of surveillance to be applied to
unit equipment and conditions.

Specification

ds1s1 The minimum frequency and type of surveillance required for reactor
protective system and engineered safety feature protective system
instrumentation when the reactor is c1itical shall be as stated in
Table 4.1-1.

Y- Tauisment and sampling test shall be performed as detailed in
Tables 4.1-2 and &4.1-3.

e
¢
’

Bases
Check

railures such as blown inscrument fuses, defective indicators, faulted
amplifiers which result in "upscale" or "lownscale”" indication can be

easily recognized by simple cbservation of the functioning of an instrument
or system. Furthermore, such failures are, in many cases, revealed by alarm
or annuniciator action. Comparison of output and/or state of independent
~hannels measuring the same variable supplements this type of built-in
surveillance. Based on experience in cperation of both conventional and
nuclear systems, when the unit is in operation, the minimum checking
frequency stated is deemed adequate for reactor system instrumentation.

Calibration

Calibration shall be performed to assure the presentation and acquisition of
scourate information. The nuclear flux (power range) channels amplifiers shall
e calibrated (during steady state operating sonditions) when indicated neutron
sower and core thermal power differ by more than 2 percent. During non=-steady
state operation, the nuclear £lux channels amplifiers shall be calibrated

daily to compensate for instrumentation drift and changing rod patterns and
core physics parameters.

Channels subject only to "drift" crrors induced within the instrumentation
irself can tolerate longer intervals between calibracions. Process system
instrumentacion errors induced by drift can be expected to remain within

+.1-1




acceptable tolerances if recalibration is perfcrmed at the intervals of each
refueling period.

Substantial calibration shifts within a channel (essen:ially a channel
failure) will be revealsed during routine checking and testing procedures.

Thus, minimum calibration frequencies set forth are considered acceptable.

Testing

Or-line testing of reactor protective channels is required once every four
weeks on a rotational or perfectly staggered basis. The rotation scheme is
designed to reduce the probability of an undetected failure existing within
the system and to minimize the likelihocod of the same systematic test errors
being introduced into each redundant channel.

The rotation schedule for the reactor protective channels is as follows:

Channels A, B, C & D Before Startup

Channel A One Week After Startup
Channel B Two Weeks After Startup
Channel C Three Weeks After Startup
Channel D Four Weeks After Startup

The reactor protective system instrumentation test cycle is continued with one
channel's instrumeatation tested each week. Upon detection of a failure that
prevents trip action, all instrumentation associated with the protective
channels will be tested after which the rotational test cycle is started again.
If actuation of a safety channel occurs, assurance will be required that

actuat ‘on was within the limiting safety system setting.

The protective channels coincidence logic and control rod drive trip breakers
are trip tested every four weeks. The trip test checks all logic combinations
and is to be performed on a rotational basis. The logic and breakers of the
our protective channels shall be trip tested prior to startup and their
individual channels trip tested on a cyclic basis. Discovery of an unsafe
failure requires the testing of all channel logic and breakers, after which
the trip test cycle is started again.

The equipment testing and system sampling frequencies specified in Tatle 4.1-2
and Table 4.1-3 are considered adequate to maintain the equipment and systems
in a safe operational status.

REFERENCE

FSAR, Section 7.1.2.3.4

4.1-2



CHANNEL DESCRIPTION

ks

re
.

10.

11.

12,

Protective Chanael
Coincidence Logic

Control Rod Drive
Trip Breaker

Power Range Amplifier

Power Range Channel

INSTRUMENT SURVEILLANCE REOUIREMENTS

CHECK

p(l)

Intermediate Range Channel S(1)

Source Range Channel

Reactor Coolant
Temperature Channel

High Reactor Coolant
Pressure Channel

lLow Reactor Coolan:
Pressure _hannel

Flux-Reactor Coolant
Flow Comparator

Reactor Coolant Pressure
Temperature Comparator

Pump Flux Comparator

s(1)

S

TABLE 4.1-1

M

NA

M

M

CALIBRATE

NA

NA

(1)

M(1)(2)

NA

(1)

(1)
(2)

(&)
(1)

REMARKS

Heat Balance Check daily. Heat
balance calibration whenever
indicated neutron power & core
thermal power differ by more than 2%.

Using incore instrumentation.

Axial offset upper & lower chambers
after each startup if not done pre-
vious week.

When in service

When in service
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CHANNEL DESCRIPTION

13.

14.

15.

16.

17.

18.

19.

High Reactor Buflding
Pressure Channel

High Pressure Injection
Logic Channel

High Pressure Injection
Analog Channels

a. Reactor Coolant
Pressure Channel

b. Reactor Building
4 psig Channel

Low Pressure Injection
Logic Channel

Low Pressure Injection
Analog Channels

a. Reactor Coolant
Pressure Channel

b. Reactor Building
4 psig Channel

Reactor Building Emergency
Cooling and Isolation
System Logic Channel

Reactor Building Emergency
Cooling and Isolation
System Analog Channels

a. Reactor Building
4 psig Channels

NA

TABLE 4.1-1 Cont.

NA

NA

CALIBRATE



CHoh £L DESCRIPTION

20.

2k

23,

24,

26.

27,

28,

29.

Reactor Bullding Spray
System Logic Channel

R :actor Bullding Spray
System Analog Channels

a. Reactor Building High
Preosure Channels

Pressurizer Temperature
Channels

Control Rod Absolute
Position

Control Rod Relative
Position
Core Flooding Tanks

a. Pressure Channels
b. Level Channels

Pressurizer Level Channels

Letdown Sio-a,e Tank
Levels Ch .nels

Radiation Monitoring
Sy: 2ms

High and low Pressure
Injection Systems: Flow
Channels

NA

S(1)

5(1)

w

w

wi1)

TEST

M

NA

NA

NA
NA

NA

TABLE 4.1-1 Cont.

CALIBRATE

NA

R(2)

R(2)

REMARKS

(1) Check with Relative Position
Indicator

(2) Calibrate ro' misalignment channel

(1) Check with Absolute Posiiion
Indicator

(2) Calibrate rod misalignment channel

(1) Check functioning of self-checking

feature on each detector.
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TABLE 4.1-1 Cont.

CHANNEL DESCRIPTION CHECK TEST CALIBRATE REMARKS

0. Borated Water Storage
Tank Level Indicator W NA R

3. . Boric Acid Mix Tank
a. Level Channel NA NA R
b. Temperature Channel M NA R

32, Concentrated Boric Acid
Storage Tank

a. Level Channel NA NA R
b. Temperature Channel M NA R
33. Contalnment Temperature NA NA R
34. Incore Neutron Detectors M(1) NA NA (1) Check functioning; i.cluding

functioning of compu.er -eadout or
recorder readont
35. Emergency Plant

Radiation Instruments M(1) NA R (1) Battery Check
36. Environmental Monitors M(1) NA R (1) Check Functioning
37. Strong Motion Accelerometer Q(1) NA Q (1) Battery Check
38. Reactor Building Emerg. NA NA R
Sump Leve:l
39. Steam Geaerator Water Level W NA R
40. Turbine )verspeed Trip NA NA R
41. Engineered Safeguards NA R NA

Channel 1 HP Injection
Manual Trip



TABLE 4.1-1 Coat.

CHANNCL, DESCRIPTION CHECK TES1 CAL TBRATE REMARKS
42. Eonglueered Safeguards NA R NA
Chaanel 2 HP Injection
Manual Trip
43. Engineered Safeguards NA R NA
Channel 3 LP Injection
Manual Trlp
44. Engineered Safeguards NA R NA
Channel 4 LP Injectlon
Manual Trip
45. Engineered Safeguards NA R NA
Channel 5 RB Isolation
& Cooling Manual Trip
‘\
3 46. Engineered Safeguards NA R NA
> Channel 6 RB Isolation
& Cooling Manual Trip
47. Engineered Safeguards NA R NA
Channel 7
Spray Manual Trip
48. Engineered Safeguards NA R NA
Channel 8
Spray Manual Trip
49. Reactor Manual Trip NA P NA
S - Each Shift R - Each Retueling Pericd
D - Daily NA- Not Applicable
W - Weekly Q =~ Quarterly

1 = Monthly P - Prior to ea‘h startup if not done previous week




Table 4.1-2

Minimum Equipment Test Frequency

Ieem Test frequency
1. fontrol Rods Rod Drop Times of all Each Refueling shutdown
full lenpth rods
2. Contrsl Red Movement 1) Movement of each rod Every two weeks
y. Pressurizer Safety Valves Setpoint 50% each refueling period
4, Main Steam Safety Valves Setpoint 25% each refueling period
5. Refueling System Functional Fach refueling periocd
Interlocks
6. Turbine Steam 3top valves(l) Movement of each stop Montaly
valve
7. Reactor Coolant System(z) Evaluate Daily
Leakage
8. Charcoal and High DOP Test on HEPA Zach refueling period
Efficiency Filters for €41ters. TFreon Test and at any time work
Penetration Room, Control on Charcoal Filter on filters could alter
Room, and RB Purge Filters Units their integrity.
3. Cendenser Cooling Water Functional Each refueling period

System Gravity Flow Test

10. High Pressure Service Functional Monthly
Water Pumps and Power
Supplies
11. Spent Fuel Cocling System Functional Each refueling pericd

prier to fuel handling

(1) Applicable only when the reactor is critical

(2) Applicable enly when the reactor coolant is above 200°F and at a steady state
temperature and pressure.




l.

Item

Reactor Coolant

Borated Water Storage
Tank Water Sample

Core Flooding Tank
Spent Fuel Pool Water
Sample

Secondary Coolant

Concentrated Boric
Acid Tank

MINIMUM

TABLE 4.1-3

SAMPLING

FREQUENCY

a.

h.

Check

Gamma Isotopic Analysis

Radiochemical Analysis for
Sr 89, 90

Tritium

Cross Beta & Gamma Activity (1)
Chemistry (C1, F and 02)

Boron Concentratlon

Gross Alpha Activity

E Determination (2)

Boron Concentrat ion

Boron Concentrat ion

Foron Concentration

a.

b.

Gross Beta & Gamma Activity

Todine Analysis (3)

Boren Concentration

Fregquency
a. Monthly
b. Monthly
¢. Monthly
d. 5 times/week

B

h.

5 times/week
2 times/week
Monthly

Semi-annually

Weekly and after
each makeup

Morthly and after
each makeup

Monthly and after
each makeup

a.

Weekly

Twice weekly
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8.

9.

Item

Low Activity Waste
Tank & Condensate
Test Tank

Waste Cas Decay Tank

Unit Vent Sampling

TABLE 4.1-3

Lcont.

MINIMUM SAMPLING: FREQUENCY
Check Frequency

Gross Beta & Camma Activity

Radiochemical Analysis
Sr 89, 90

Gamma Analysls including
Dissolved Noble Gases

Tritium
Gross Alpha Activity
Ba-La-140, I-131

Gamma Isotopic Analysis
Gross GCamma Activity
Tritium

Todine Spectrum(A)
Particlates (4)
1) Gross Beta & Camma Activity

2) Gross Alpha Activity

Prior to release
of each batch

Monthly

Monthly

Monthly

Jdonthly

Weekly Pro-
portional

Prior to release

of each batch

Prior to release
of each batch

Prior to release
of each batch

Weekly

1) Weekly

2) Quarterly on a
sample of one week

duration

Sensitiviiy of Waste
Analysis in Lab
<10~7 uCi/wml

<10~8 pCi/ml

Gamma Nuclides <5x1077 uCi/ml
Dissolved ases <1073 uCi/ml
<1073 uCi/ul

<10-7 uC1/wl

<5x10~7 yuC1/ml

<10~% uCi/cc

<10-11 yci/zce

<10°® yci/ce

<10~10 uCi/ee

1) <1011 \Ci/ece

2) <10711 | ci/ee



TI=t 9

10.

1.

()

TABLE 4.1-3 Cont.

MINIMUM SAMPLING FREQUENCY

Sensitivity of Waste

ltem Check Frequency Analysis in Lab
3) Gamma Isotopic Analysis 3) Monthly Composite 3) <10-10 uci/fec
4) Radiochemical Analysis 4) Quarterly Composite 4) <10~11 yCr/ec
Sr 89, 90
5) Ba-La-140, 1-131 5) Weekly 5) <10°10 uci/ee
Keowee Hydro Dam Measure Leakage Flow Rate Annually
Dilution Flow
Condenser Air Ejector Measure lodine Partition One time if and when primary
partition Factor Factor in Condenser to secondary leaks develop
Rezctor Building Purge  a. Gamma Isotopic Analysis a. Each Purge a. <1074 uCi/ec
b. Gross Gamma Activity b. Each Purge b. (10:1l uCi/cce
¢. Tritium ¢. Each Purge c. <1078 uci/ce

When redioactivity level is greater than 10 percent of the limits of Specification 3.1.4, the sampling

f1equency shall be increased to a minimum of once each day.

F determination will be started when gross beta-ga.ma activity analysis indicates greater than 10 pCi/ml
and will be redetermined each 10 uCi/wl increase in gross beta-gamma activity analysis. A radiochemical
analysis for this purpose shall consist of a quantitative measurement of 95Z ot radionuclides in rcacter
coolant with half lives of »30 minutes. This is expected to comsist of gamma isotopic analysis of
primary coolant {ncluding dissolved gaseous activities, radiochemical analysis for Sr 8%, 90, and tritium

analysis.
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(3)

(4)

TABLE 4.1-3 Cont.

MINIMUM SAMPLING FREQUENCY

When gross activity increases by a factor of two above background, an iodiue analysis will be made
and performed ther.after when the gross beta-gamma activity increases by 10 percent.

When activity level exceeds 10 percent of the limits of Specification 3.9, the sampling frequency
shall be increased to a minimum of once each day. This can be done by RIA-44 (Unit Vent lodine)
monitor. When the gross activity release rate exceels one percent of maximum release rate and the
average gross activity release rate increases by 50 percent over the previous day, an analysis shall
be performed for iodines and particulates. This can be done by RIA-44 (Unit Vent Iodine Monitor)
and RIA-43 (Unit Vent Particulate Mouitor).



4.2 REACTOR COOLANT SYSTEM SURVEILLANCE

Applicabil.cy

Obtective

boundarvy.

Specification

Applies to the surveillance of the reactor coolant system pressure bonndary.

To assure the continued integrity of the reactor coolant system pressure

Prior to initial unit operatlon, an ultrasonic test survey shall be

4.2.1
made of reactor coolant system pressure boundary welds as required
to establish preoperational integrity and base line data for future
; inspections.
4.2.2 Post operational inspections of components shall be made in accor-
dance with the methods and intervals indicated in IS-242 and 15-261
of Section XI of the ASME Boiler and Pressure Vessel Code, 1970,
including 1970 Winter addenda, except as follows:
1S~-261 Iten Component Exception
1.4 Primary Nozzle tc Vessel 1 RC outlet nozzle to be
Welds inspected after approx.
' 3 1/3 vears operation.
2nd RC outlet nczzle to
f be inspected after approx.
‘ 6 2/3 yrs operation. 4 RC
| inlet nozzles and 2 core
; flooding nozzles to be in-
i spected at or near end
; of interval
1 3,3 Primary Nozzle to Safe End Not Applicable
- Welds
4.3 Valve Pressure Retaining Not Applicable
Bolting Larger than 2"
6.1 Valve Body Welds Not Applicable
‘ 6.3 Valve tc Safe End Welds Not Applicable
6.6 Integrally Welded Valve Supports Not Applicable
. 6.7 Valve Suprorts & Hangers Not Applicable
4,2.3 The structural integrity of the reactor coolant system boundary shall

[ Ep——_———

standards throughout the lifaz of the staticn.

T ——

be maintained at the level required by the original acceptance

Any evidence, as a3



4.2.4

o

Bases

o
.
e ]

result of the tests outlined in Table IS-261 of Section XI of the
code, that defects have developed or grown, shall be investigated,
including evaluation of comparable areas of the reacter coolant
system,

To assure the structural integrity of the reactor internals through-
out the life of the unit, the two sets of main internals bolts
(connecting the core barrel to the core support shield and to the
lower grid cylinder) shall remain in place and under tension. This
will be verified by visual inspection to determine that the welded
bolt locking caps remain in place. All locking caps will be
inspected after hot functicnal testing and whenever the internals
are removed from the vessel during a refueling or maintenance shut-
down. The core barrel to core support shield caps will be inspected
each refueling shutdown.

Sufficient records of each inspection shall be kept to allow com-
parison and evaluation of future inspections.

The inservice inspection program shall be reviewed at the end of

five years to consider incorporation of new inspection techniques
and equipnent which have been proved practical and the conclusions
of this review and evaluation shall be discussed with the AEC/DOL.

The inspection of each reactor coolant pump flvwheel shall include:
a volumetric examination, in place, of the areas of higher stress
concentration at the bore and key way at approximately three year
intervals. A surface examination of exposed surfaces, and a com-
plete volumetric examination at approximately 10 year intervals
when disassembly and/or flywheel removal is required for main-
tenance or repair. Disassembly or flywheel removal is not required
to perform these examinations.

Vessel specimen capsules shall be withdrawn at one, seven, twelve,
and eighteen years. Withdrawal schedules may be modified to
coincide with those refueling outages or unit shutdowns most
closely approaching the withdrawal schedule. Specimens thus
withdrawn shall be tested in accordance with ASTM-E-185-70. A
copy of the test report shall be forwarded to DOL within 90 days.

During the first two refuelirg periods, two reactor coolant system
piping elbows shall be ultrasonically inspected along their
longitudinal welds (4" beyond each side) for clad bonding and for
cracks in both the clad and base metal. The elbows to be inspected

are numbers 7 and 9 in assemblies A57 and 8537 respectively as
identified in B&W Report 1364 dated December 1970.

The surveillance program has been developed to comply with Section XI of the
ASME Boiler and Pressure Vessel Code, Inservice Inspection of Nuclear Reactor
Coolant Systems, 1970, including 1970 Winter addenda, edition. The program
places major emphasis on the area cf highest stress concentrations and on areas



1
|

eficient to change material properties.

where fast neutron irradiation might be sul

4 on equivalent exposure years

The vessel specimeén surveillance progran is base
of 1.76, 11.18, 20.41, and 30.0. The 1.76 year number i1g based on & 30°F shift

of NDTT; the 30-year figure is based on 3/4 vessel service 1ife; and the 11.18
and the 20.41 year figures are equally spacr ' between.

Early inspection of reactor coolant system piping elbows is considered desir-
able in order to reconfirm the integrity of the carbon steel base metal when
explosively clad with sensitized stainless steel. If no degradation is
ohserved duringz the two annual inspections, surveillance requirements will
revert to Section X1 of the ASME Boiler and Pressure Vessel Code.

e
e i ) e e
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4.3 TESTING FOLLOWING OPENING OF SYSTEM

Applicebility

Applies to test requirements for Reactor Coclant System integrity.

Objective

To assure Reactor Coolant System integrity prior to return to criticality
following normal opening, modification, or repair.

Specification

4.3.1 When Reactor Cuolant System repairs or modifications have been made,
these repairs or modifications shall be inspected and tested to meet
all applicable code requirements prior to the reactor being made
critical.

4.3.2 Following any opening of the Reactor Coolant System, it shall be
leak tested at not less than 2285 psig prior to the reactor being
made critical.

4.3.3 The limitations of Specification 3.1.2 shall apply.

Bases

Repairs or modifications made to the Reactor Coolant System are inspectable

and testable under applicable codes, such as USAS B3l.7, code for pressure

piping, Nuclear Power Piping dated February, 1968, and as corrected for
errata under date of June, 1968, and ASME Boiler and Pressure Vessel Code,

Section XI, I18-400, dated January, 1970.

REFERENCES

FSAR, Section 4

4.3-1




4.4 REACTOR BUILDING

4.4.1 Containment Leakage Tes®s
AggL;capilitv

Applies to containment leakage.

Objective

To verify that leakage from the reactor building {s mainta2inad within allow-
able limits.

Zpecification
4.4.1.1 Integrated Leakage Rate Tests
4.4.1.1.1 Design Pressure Leakage Rate

The maximum allowable {ntegrated leakage rate, Lg, from the reactor
building at the 59 psig design pressure, Pp, shall not exceed 0.25
weight percent of the building atmosphere at that pressure per 24
hours.

The periodic integrated leak rate test may be performed at a test
pressure, Pt, of not less than 29.5 psig provided the resultant
leakage rate, Lt, does not exceed a pre-established fraction of La
determined as follows:

a, Prior to reactor operaticn the initial value of the integrated
leakage rate of the reactor building shall be measured at
design pressure and at the reduced pressure to be used in the
periodic {integrated leakage rate tests. The leakage rates thus
measured shall be identified as Lom and Lpqy respectively.

b. L, shall not exceed La Ltm_‘for values of Lyy below 0.7.

¢. Ly shall not exceed L, |P for values of L.y above 0.7.
% =

d. If Lep/lpm is less than 0.3, the initial integrated test
results shall be subject to review by the AEC to establish
an acceptable value of L.

o

4.4-1




4,4.1.1.3 Conduct of Tests

4.64.1.1.4

4.4.1.1.6

(a) The test duration shall be at least 24 hours, except that if
both the following conditions are met, the test duration shall
be at least 10 hours.

(1) All test conditions, including the test procedure, shall
be similar to the initial integrated leakage rate tests.

(2) When the test is terminated, building pressure shall have
stabilized and shall not be increasing.

(b) Test accuracy shall be verified by supplementary means, such as
measuring the quantity of air required to return to the starting
point or by imposing a known leak rate to 2cmonstrate the
validity of measurements.

(¢) Closure of containment isolation valves for the purpose of the
test shall be accomplished by the means provided for normal
operation of the valves without preliminary exercises or
adjustment.

Frequency of Test

After the initial preoperational leakage rate test, two integrated
leakage rate taests shall be performed at approximately equal inter-
vals between each major shutdown for inservice inspecticn to be
performed at 10 year intervals. In addition, an integrated test
shall be performed at each 10 year interval, ccinciding with the
inservice inspection shutdown. The test shall coincide with a shut-
down for major fuel reloading.

Conditions for Return to Criticality

a. If L, is less than 50% of the value permitted in 4.4.1.1.2,
local leakage rate testing need not be completed prior to
return to criticality following a periodic integrated leakage
rate test.

b. 1If L, is between 50 and 100% of the value permitted in 4.4.1.1.2
the return to criticality will be permitted conditioned upon
demonstrating that local leakage rate into the penetration
room measured at full design pressure, accounts for all leakage
above 50% of that permitted by 4.4.1.1.2. 1If this cannot be
demonstrated within 30 days of returning to criticality, the
reactor shall be shutdown.

Corrective Action and Retest

If repairs are necessiry to me2t the criteria of 4,4.1.1.1 or
4.4.1.1.2, the integrated leak rate test need not be repeated pro-
vided local leakage rate measurements are made before and after
repair to demonstrate that the leakage rate reduction achieved by
repairs reduces the overall measured integrated leak rate to an
acceptable value.
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4.4.1.1.7 Report of Test Results
Each integrated leak rate test will be the subject of a summary
tachnical report which will include a description of test metliods
used and a summary of local leak detection tests. Sufficient data
and analysis shall be {ncluded to show that a stabilized leak rate
was attained and to identify all significant required correction
factors such as those associated with humidity and barometric
pressure, and all significant errors such as those associated with
{instrumentation sensitivities and data scatter.

4.4.1.2. Local Leakage Rate Tests

4.4.1.2.1 Scope of Testing

The local leak rate shall be measured for each of the following
components:

(a) Personnel hatch

(b) Emergency hatch

(¢) Equipment hatch seals

(d) Fuel transfer tube seals

(e) Reactor building normal sump drain line
(£) Reactor coolant oump seal outlet line
(g) Reactor coolant pump seal inlet line
(h) Quench Tank drain line

(i) Quench Tank return line

(3) Quench Tank vent line

(x) Normal makeup to reactor coolant system
(1) High pressure injection line

(m) Electrical penetrations

(n) Reactor building purge inlet line

(o) Reactor building purge outlet line

(p) Reactor building sample lines

(q) Reactor coolant letdown line



4.4,1.2.2 Conduct of Tests

(a) Local leak rate tests shall be performed at a pressure of
not less than 59 psig.

(b) Acceptable methods of testing are halogen gas detection,
socap bubbles, pressure decay, hydrostatic flow or equivalent.

4.4.1.2.3 Acceptance Criteria

The total leakage from all penetrations and isvlztion valves
shall not exceed 0.125% of the reactor building atmosphere per
24 hours.

4.4.1.2.4 Corrective Action and Retest

(a) If at any time it is determined that the criterion of
4.4,1,.2.3 above 1is exceeded, repairs shall be initiated
immediately.

() 1If conformance to the criterion o¢f 4.4.1.2.3 is not demon-
strated within 48 hours following detection of excessive
local leakage, the reactor shall be shutdown and depressu-
rized until repairs are effected and the local leakaze meets
the acceptance criterion as demonstrated by retest.

&~
+

.4.1.2.5 Test Frequency

Local leak detection tests shall be performed at a frequency
of at least each refueling period, except that:

(a) The equipment hatch and fuel transfer tube seals shall
be additionally tested after each opening.

(b) The personnel hatch and emergency hatch outer door seals
shall be tested at four month intervals, except when the
hatches are not opened during that interval. In no case
shall the test interval be longer than 12 months.

4,4,1.3 1Isolation Valve Functional Tests

Every three months, remotely operated reactor building isclation
valves shall be stroked to the position required to fulfill their
safety function unless such operation is not practical during
plant operation. The latter valves shall be tested during each
refueling period.

4.4.1.4 Annual Inspection

A visual examination of the accessible interior and exterior
surfaces of the containment structure and its components shall be
performed annually and prior to any integrated leak test, to
uncover any evidence of deterioration which may affect either the
containment's structural integrity or leak-tightness. The dis-
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covery of any significant deterioration shall be accompanied by
corrective actions {n accord with acceptable procedures, non=
destructive tests, and inspections, and local testing where prac-
tical, prior to the conduct of any integrated leak test. Such
repairs shall be reported as part of the test results.

4.4.1.5 Reactor Building Modifications

Any major modification oOr replacement of comporents affecting the
reactor building integrity shall be followed by either an inte-
grated leak rate test or a local leak test, as appropriate, and
shall meet the acceptance criteria of 4.4.1.1.4 and 4.4.1.2.3
respectively.

Bases(l)

The reactor building {s decigned for an internal pressure of 59 psig and 2
gteam-air mixture temperature of 286°F. Prior to {nitial operation, the con=~
tainment will be strength tested at 115% of design pressure and leak rate
rested at the design pressure. The containment will also be leak Lested prior
to initial operation at approximately 50% of the design pressure. These tests
will verify that the leakage rate from reactor building pressuriza:ion satis-
fies the relationships given in the specification.

The performance af a periodic integrated leakage rate test during plant life
provides a _urrent assessmeunt of potential leakage from rhe contaj .ent in

case of an accident that would pressurize the interior of the cor .ioment. In
order to provide a realistic appraisal of the integrity of the coutainment
under accident conditions, this periodic test is to be performed without pre-
liminary leak detection surveys OT leak repairs, and containment isolation
valves are to be closed in the normal manner. The test pressure of 29.5 psig
for the periodic {ntegrated leakage rate test is sufficiently high to provide
an accurate measurement of the leakage rate and it duplicates the pte-opetational
leakage rate test at 29.5 psig. The specification provides a relationship for
relating the measured leakage of air at 29.5 psig to the potential leakage at
59 psig. The minimum of 24 hours was specified for the integrated leakage rate
test to help stabilize conditions and thus improve accuracy and to better
evaluate data scatter. The frequency of the pericdic integrated leakage rate
test is keyed to the refueling schedule for the reactor, because th.se tests
can best be performed during refueling shutdowns.

The specified ¢requency of pericdic integrated leakage rate tests is based on
three major considerations. First is the low ptobability of leaks in the
1tqer, because of counformance of the complete containmenz to a 0.25% leakage
., & at 59 psig during pre—operational testing and the absence of any signifi-
cant stresses in the liner during reactor operation. Second is the more fre-
q ient testing, at design pressure, of those portions of the containment envelope
that are most likely to develop leaks during reactor operation (penetrations
and isolation valves) and the low value (0.125%) of leakag> that is specified
as acceptable from penetrations and isolation velves. Third is the tendon
stress surveillance program which provides assurance that an important part of
the structural integrity of the containment is maintained.
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Leakage to the penetration room, which is permitted to be up to 50% of the
total allowable containment leakage, is discharged through high efficiency
particulate air (HEPA) and charcoal filters to the unit vent. The filters
are conservatively said to be 90% efficient for iodine removal.

More frequent testing of various penetrations is specified as these locations
are more susceptible to leakage than the reactor building liner due to the
mechanical closure involved. Particular attention is given to testing those
penetrations with resilient sealing materials, penetrations that vent directly
to the reactor building atmosphere, and penetrations that connect to the
reactor coolant system pressure boundary. The basis for specifying a maxi-
mum leakage rate of 0.125% from penetrations and isolation valves is that
one-half of the actual integrated leakage rate is expected from those
sources. Valve operability tests are specified to assure proper closure or
opening of the reactor building isolation valves to provide for isolation of
functioning of Engineered Safety Features systems. Valves will be stroked to
the position required to fulfill their safety function unless it is
established that such testing is not practical during operation. Valves that
cannot be full-stroke tested will be part-stroke tested during operation and
full-stroke tested during each necrmal refueling shutdown.

REFERENCES

(1) FSAR, Sections 5 and 13.
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4.4.2 Structural Integrity

Applicability

Applies to the structural integrity of the reactor building.

Objective

To define the inservice surveillance program for the reactor building.

Specification

4.4.2.1 Tendon Surveillance

For the initial surveillance program, covering the first five years
of operation, nine tendons shall be selected for periodic inspection
for symptoms of material deterioration or force reduction. The
surveillance tendons shall consist of three horizontal tendons, one
in each of three 120° sectors of the containment; three vertical
tendons located at approxizately 120° apart; and three dome tendons
located approximately 120° apart. The following nine tendons have
been selected as the surveillance tendons:

Dome 1D28
2D28
3D28

Horizontal 13H9
51KH9
53H10

Vertical 23V14
45V16
61V16

4.4,2.1.1 Life-0ff
Lift-off readings shall be taken for all 9 surveillance tendons.
4.4,2.1.2 Wire Inspection and Testing

One surveillance tendon of each directional group shall be relaxed
and one wire from each relaxed tendon shall be removed as a sample
and visually inspected for corrosion or pitting. Tensile tests
shall also be performed on a minimum of three specimens taken from
the ends and middle of each of the three wires. The specimens
shall be the maximum length acceptable for the test apraratus to
be used and shall include areas representative of significant
corrosion or pitting.

After the wire removal, the tendens shall be retensioned to the
stress level measured at the lift-off reading and then checked by
a final lift-off reading.




Should the inspection of one of the wires reveal any significant
corrosion (pitting or loss of area), further inspection of the
other two sets in that directional group will be made to determine
the extent of the corrosion and its significance to the load-
carrying capability of the structure. The sheathing filler will
be sampled and inspected for changes in physical appearance.

Wire samples shall be selected in such a mamner that with the third
inspection (end of fifth vear) wires from all 9 surveillance tendons
shall have been inspected and tested.

4.4.2.2 Inspection Intervals and Reports

The initial inspection shall be within 18 months of the initial
Reactor Building Structural Integrity Test. The inspection
intervals, measured from the date of the initial inspection, shall
be two years, four years and every five years thereafter or as
modified based on experience. Tendon surveillance may be conducted
during reactor operation provided design conditions regarding loss
of adjacent tendons are satisfied at all times.

A quantitative analytical repert covering results of each inspection
shall be submitted (required by Technical Specification 6.6.3.3) and
shall especially address the following conditions, should they develon:

(1) Broken wires.

(2) The force-time trend line for any tendon, when extrapolated,
that extends beyond either the upper or lower bounds cof the
predicted design band.

(3) Unexpected changes in corrosion conditions or sheathing filler
properties.

4.4,2.3 End Anchorage Concrete Surveillance

a. The end anchorages of the surveillance tendons and adjacent
concrete surface will be inspected. In addition, other locatioins
for surve.llance will be determined by information obtained from
design calculations, prestressing reccrd observations, and
deformation measurements made during pres ressing.

b. The inspection interval will be one-half year and one year after
the operation of Unit 1 and will occur during the warmest ard
coldest part of the year.

¢. The inspections made shall include:

(1) Vis=l inspection of the end anchorage concrete exterior
surfaces.

(2) A determinaticn of the temperatures of the liner plate area

or containment interior surface in locations near the end
anchorage concrete under surveillance.
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(3) Measurement of concrete temperatures at specific end
anchorage concrete surfaces being inspected.

(4) The mapping of the predominarc visible concrete crack
patterns.

(5) The measurement of the crack widths, by use of optical
comparators or wire feeler gauges.

(6) The measurement of movements, if any, by use of demount-

able mechanical extensometers.

d. The measurements and observations shall be compared with those
to which prestressed structures have been subjected in normal
and abnormal load conditions and with those of preceding
measurements and observations at the same location on the

reactor containment.
e. The acceptance criteria shall be as follows:

If the inspections determine that the conditions are favorable

in comparison with experience and predicticns, the close inspect-

jons will be terminated by the last of the inspections stated in
5 will be prepared which documents the

the schedule and a report
findin,s and recommends the schedule for future inspectionms, ik

any. If ."e inspections detect symptoms of greater than normal
cracking or movements, an immediate investigation will be made

to determine the cause.

4.4.2.4 Liner Plate Surveillance

4.4.2.4.1

4.4,

ohi2

The liner plate will be examined prior to the initial pressure test
in accessible areas to determine the following:

a. Location of areas which have inward deformations. The magnitude
of the inward deformations shall be measured and recorded.
These areas shall be permanently marked for future reference
and the inward deformations shall be measured between the angle
stiffeners which are on 15-inch centers. The measurements
shall be accurate to + .0l inch. Temperature readings shall be
obtained on both the liner plate and outside containment wall at
the locations where inward deformations occur.

b. Locations of areas having strain concentrations by visual exami-
nation with emphasis on the conditicn of the liner surface.
The location of these areas shall be recorded.

Shortly after the initial pressure test and approximately one year
after initial start-up, a reexamination o” “he areas located in
Section 4.4.2.4.1 shall be made. DMeasurerzrts of the inward
deformations and observations of any strain concentrations shall be

made.




4.4.2.4.3 1f the difference in the measured inward deformations exceeds 0.25
inch (for a particular location) and/or changes in strain concen-
tration exist, an investigation shall be made. The investigation
will determine any necessary corrective action.

4.4.2.4.4 The surveillance program shall be discontinued after the one year

after initial start-up inspection if no corrective action was needed.

1f corrective action is required, the frequency of inspection fer a
continued surveillance program shall be determined.

Bases

Provisions have been made for an in-service surveillance program, covering the
first five years of the life of the unit, intended to provide sufficient evi-
dence to maintain confidence that the integrity of the reactor building is
being preserved. This program consists of tendon, tendon anchorage and liner
plate surveillance.

To accomplish these programe, the following representative tendon groups have
been selected for surveillance:

Horizontal - Three 120° tendons comprising one complete
hoop system below grade.

Vertical - Three tendons spaced approximately 120° apart.
Dome - Three tendons spaced approximately 120° apart.

The inspection during this initial five year period of at least one wire from
each of the nine surveillance tendons ( one wire Pper group per inspection)
is considerad sufficient representation to detect the presence of any wide
spread tendon corrosion or pitting conditions in the structure. This program
will be subject to review and revision as warranted based on studies and on
results obtained for this and other prestressed concrete reactor buildings
during this period of time.

REFERENCE

FSAR, Section 5.6.2.2
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4.4.3 Hydrogen Purge System

Agglicabilitv

Applies to testing Reactor Building Hydrogen Purge System.

Objective

To verify that this system and components are operable.

Specification

4.4.3.1 Operating Tests

An in-place system test shall be performad during each refueling
period using the written emergency procedures. These tests shall
consist of visual inspection, hook-up of system, a flow measurement
using flow instruments in the portable purging station and pressure
drop measurements across the filter bank. Flow shall be design
flow or higher, and pressure drops across the filter bank shall not
exceed two times the pressure drop when new. Fan motors shall be
operated continuously for at least one hour, and valves shall be
proven operable. 1Ihis test shall demonstrate that under simulated
emergency conditions the system can be taken from storage and placed
into operation within 48 hours.

4.4.3.2 Filter Tests

During each refueling period, leakage tests using DOP on HEPA units
and Freon-112 (or equivalent) on charcoal units shall be performed
at design flow on the filter. Removal of 99.5% DOP by each entire
HEPA “ilter unit and removal of 99.0% Freon-112 (or equivalent) by
each entire charcoal absorber unit shall constitute acceptable
performance. These tests must also be performed after any main-
tenance which may affect the structural integrity of either the
f{1tration system uni.s or of the housing.

4.4.3.3 Hy Detector Test

Hydrogen concentration instruments shall be calibrated each refueling
period with proper consideration to moisture effect.

Bases

The purge system is composed of a portable purging station and a portion of the
penetration room ventilation system. The purge system is operated as necessary
to maintain the hydrogen concentration below the control limit. The purge dis-
charge from the Reactor Building is taken ‘rom one of the penetration room
ventilation system penetrations and discharged to the unit vent. A suction may
be taken on the Reactor Building via {solation valve PR-7 (Figure 6-3 of the
FSAR) using the existing vent and pressurization connections.
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The purge rate is controlled through the use of a portable purging station
(Insert, Figure 14A-5.1 of the FSAR). The station consists of a purge blower,
dehumidifier, filter train, purge flowmeter, sample connection and flowmeter
and associated piping and valves.

The blower is a rotary positive type rated 60 scfm. The dehumidifier consists
of two redundant heating elements inserted in a section of ventila*ion duct.
The function of the dehumidifier is to sufficiently increase the tewperature
of the entering air to assure 70 percent relative humidity entering the filter
train with 100 percent saturated air entering the dehumidifier. The purpose
of the dehumidifier is to assure optimum charcoal filter efficiency. Heating
element control is provided by a thermoswitch. Humidity indication is
provided downstream cf the heating elements by a humidity readout gage. The
filter train provides prefiltration, high efficiency particulate filtration
and charcoal filtration. The filter train assembly is identical in design to
the waste gas filter train assembly which is rated at 200 scfm, thus con-
servatively capable of performing the assigned function. Face velocity to
the charcoal filter is very low. The charcoal filter is composed of a module
consisting of two inch deep double tray carben cells. The purge flow to the
unit vent is metered using a 0-60 scfm rotometer. The purge sample flow is
met.red using a 0-12 scfm rotometer. Both of these rotometers have an
accuracy of + two percent of full scale, and each has remote readout capabil-
ity. The purge discharge rate is controlled by a blower discharge throttling
yalve., The purge sample activities can be collected, counted and analyzed in
the radio-chemistry laboratory. Makeup air to the Reactor Building is
supplied by a compressed air system connection to one of the aforementioned
existing vent and pressurization connections.

That portion of the penetration room ventilation system piping and valves

which is used as a part of the purge system is permanently installed and is
designed for seismic loading through the existing vent and pressurization
connections. The remainder of the purge system is the portable purging station
which is storad in a. area where an earthquake will not damage it. Followi~g

a LOCA, there is adequate time before purging is required to permit ch=-"0o,t

of the portable purging station and to optimize the system operation to mini
mize the total dose to the public.

REFERENCES

FSAR, Section 1l4A
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4.5 EMERGENCY CORE COOLING SYSTEM AND REACTOR BUILDING
COOLING SYSTEM PERIODIC TESTING

4.5.1 ggegjéncy Core Cooling Systems

Applicability

Applies to periodic testing requirement for emergency core cooling systems.
Objective
To verify that the emergency core coocling systems are operable.

Specification

4.5.1.1 System Tests
5:.5.1.1.:1 High Pressure Injection System

(a) During each refueling period, a system test shall be
conducted to demonstrate that the system is operable.
A test signal will be applied to demonstrate actuation
of the high oressure injection system for emergency

~ ~mnY 4 -
core cooling cperation,

(b) The test will be considered satisfactory if control
board indication verifies that all components have
responded to the actuation signal properly; all
appropriate pu. » breakers shall have opened or clesed
and all valves shall have completed their travel.

Fo
wr

Tl % B Low Pressure Injection System

(a) During each refueling period, a system test shall be
conducted to demonstrate that the system is operable.
The test snall be performed in accordance with the
procedure summarized below:

(1) A test signal will be applied to demonstrate
actuation of the 1~ pressure injection system
for emergency core cooling operation.

(2) Verification of the engineered safety features
function of the low pressure service water system
which supplies cooling water to the low pressure
coolers shall be made to demonstrate operability
of the coolers.

(b) The test will be considered satisfactory if control
boari indication verifies that all components have
responded to the actuation signal properly; all
appropriate pump breakers shall have opened or closed,
sr. all valves shall have completed their travel.
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4$.5.1.1.3 Core Flooding System

(a) During each refueling period, a system test shall be
conducted to demonstrate proper cperation of the system.
During pressurization of the Reactor Coolant System,
verification shall be made that the check and isolation
valves in the core flooding tank discharge lines operate
properly.

(b) The test will be considered satisfactory if control
board indication of core flood tank level verifies that
al. valves have opened.

4.5.1.2 Component Tests
L B 5 Pumps

At intervals not to exceed 3 months, the high pressure and
low pressure injection pumps shall be started and operated to
verify proper cperation. Acceptable performance will be
indicated if the pump starts, operates for fifteen minutes,
and the discharge pressure and flow are within +10% of a
point on the pump head curve.

$¢5:1.2.4 Valves - Power Operatead

(a) At intervals not to exceed three months each engineered
safety features valve in the emergency core cooling
systems and each engineerred safety features valve
associated with emergency core cooling in the low pres-
sure service water system shall be tested to verify
operability.

(b) The acceptable performance of each power operated valve
will be that motion is indicated upon actuation by
appropriate signals.

Bases

The emergency core cooling systems are the principle reactor safety features
in the event of a loss of coolant accident. The removal of heat from the
core provided by these systems is designed to limit core damage.

The high pressure injection system under normal opera®ing conditions has one
pump operating. At least once per month, operation will be rotated to
another high pressure injection pump. This will help verify that the hign
pressure injection pumps are cperable.

The requirements of the low pressure service water system for cooling water
are more severe during normal operation than under accident conditions.
Rotation of the pump in operation on a monthly basis will verify that two
pumps are operable.
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The low pressure injection pumps are tested singularly for operability by
opening the borated water storage tank outlet valves and the bypass valves
in the borated water gtorage tank £411 1line. This allows water to be
pumped from the borated water storage tank through each of the injection
lines and back to the tiak.

With the reactor shutdown, the valves in ea~h core §looding line are checked
for operability by reducing the reactor coolant system pressure until the
{ndicated level in the core flood tanks verify that the check and isolation
valves have opened.

REFERENCE

FSAR, Section 6
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4.5.2 Reactor Building Cooling Svstems

Applicability

Applies to testing of the reactor building cooling systems.
Objective

To verify that the reactor building cooling systems are operable.

Specification

5:5.2:% System Tests
o e i T Reactor Building Spray System

(a) During each refueling pericd a system test shall be
conducted to demonstrate proper cperation of the
system. A test signal will be applied to demonstrate
actuation of the reactor building spray system (except
for reactor building inlet valves to prevent water
entering nozzles). Water will be circulated from the
borated water storage tank through the reactor building
enrav pumps and returned through the test line to the
borated water storage tank.

(b) Station compressed air will be introduced into the spray
headers to verify the availability of the headers and
spray nozzles at least every five years.

(¢) The test will be considered satisfactory if visual
observation and control hoard indication verifies that
all components have responded to the actuation signal
properly; the appropriate pump breakers shall have
closed, all valves shall have completed their travel.

45.5.2.1.2 Reactor Building Cooling System

(a) During each refueling period, a system test shall be
conducted to demonstrate proper operation of the system.
The test shall be performed in accordance with the
procedure summarized below:

(1) A test signal will be applied to actuate the reactor
building cooling system for reactor building cooling
operation.

(2) Verification ef the engineered safety features function
of the low pressure service water system which supplies
coolant to the reactor building coolers shall be made
to demonstrate operability of the coolers.
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(b) The test will be considered satisfactory if contrel board
indication verifies that all components have responded to the
actuation signal properly, the appropriate pump breakers
have completed their travel, fans are running at half speed,
LPSW flow through each coocler exceeds 1400 GPM and zir flow
through each fan exceeds 40,000 CFM.

&:9:.8.2 Component Tests
TR T M R Pumps

At intervals not to exceed 3 months the reactor building
spray pumps shall be started and operated to verify proper
operation. Acceptable performance will be indicated if the
pump starts, operates for 15 minutes, and the discharge
pressure and flow are within =107 of a point on the pump
head curve.

852522 Valves

At intervals not to exceed three months each engineered
safety features valve in the reactor building spray and
reactor building cooling system and each engineered safety
features valve associated with reacter buildiang coecling in
the low pressure service water system shall be tested to
verify that it is operable.

Bases

The reactor building cooling systems and reactor building spray system are
designed to remove the heat in the containment atmosphere to prevent the
building pressure from exceeding the design pressure.

The delivery capability of one reactor building spray pump at a time can be
tested by opening the valve in the line from the borated water storage tank,
opening the corresponding valve in the test line, and starting the corres-
ponding pump. Pump discharge pressure and flow indication demonstrate per-
formance.

With the pumps shut down and the borated water storage tank outlet closed,
the reactor building spray injection valves can eacih be opened and closed by
operator action. With the reactor building spray inlet valves closed, low
pressure air or fog can be blown through the test connections of the reactor
building spray nozzles to demonstrate that the flcw paths are open.

The equipment, piping, valves, and instrumentation of the reactor building
coocling system are arranged so that they can be visually inspected. The
cooling units and associated piping are located outside the secondary concrete
shield. Personnel can enter the reactor building during power operations to
inspect and maintain this equipment. The service water piping and valves out-
side the reactor building are inspectable at all times. Operational tests and
inspections will be performed prior to initial startup.
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One low pressure service water pump will normally be operating. At least
once per month, the operation will be rotated to another low pressure
service water pump. Testing will be, therefore, unnecessary.

The reactor buflding fans are normally operated periodically, constituting
the test that these fans are operable.

REFERENCE

FSAR, Section 6



Each filter train is constructed with a prefilter, an absolute filter, and

a charcoal filter in series. The design flow rate through each of these
filters 1s 1000 scfm, which is significantly higher than the approximately

15 scfm maximum leakage rate from the reactor building at a leak rate of
0.25% per day. Except for pericdic ventilaticn of the penetraticn room, the
penetration room ventilation system is not normally used. Quarterly testing
of this system will show that the system is available for its engineered
safety features function. During this test, the system will be inspected for
such things as water, oil, or other foreign material, gasket deterioration,
and unusual or excessive noise or vibration when the fan motor is running.

Less frequent testing will verify the efficiency of the absolute and char-
coal filters.
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4.5.3 Penetration Room Ventiletion System

Applicabilitvy

Applies to testing of the reactor building penetration room ventilation
system.

Objective

To verify that the penetration room ventilation system is operable.

Specification

4.5.3.1 System Tests

4.5.3.1.1 At intervals not to exceed 3 months, a system test shall be
conducted to demonstrate proper operation of the system. This
test shall consist of visual inspection, a flow measurement
using the flow instrument installed at the outlet of each unit
and pressure drop measurements across each filter unit. In
addition, a test signal will be applied to demonstrate proper
actuation of the penetration room ventilation system. Fan
motors shall be operatel continuously for at least one hour,
and the louvers and other mechanical system shall be proven
operable and adjustable from their remote location.

4.5.3.1.2 The test will be considered satisfactory if control board
indication verifies that all components have responded properly
to the actuaiion signal, if flow rate through the s.stem is
design flow or higher, and if pressure drops across any filter
bank do not exceed two times the pressure drop which existed
when the filters were new.

4.5.3.2 Filter Tests

No less frequently than each normal refue’ing period, "in-place"
leakage tests using DOP and HEPA units and Freon-112 (or equivalent)
on charcoal units shall be performed at design flow on each filter
train. Removal of 99.5% DOP by each entire HEPA filter unit and
removal of 99.0% Freon-112 (or equivalent) by each entire charcoal
absorber unit shall constitute acceptable performance. These tests
must also be performed after any maintenance which may affect the
structural integrity of the filtration system units.

Bases

The penetration room ventilation system is designed to collect and process
potential reactor building penetration room leakage to minimize environ-
mental activity levels resulting from post accident rez :tor building leaks.
The system consists of a sealed penetration room, two redundant filter trains,
and two redundant fans discharging to the unit vent. The entire system is
activated by a 4 psig reactor building pressure engineered safety features
signal and initially required no operator action.




4,5.4 Low Pressure Injection Systen Leakage
Agglicabilitz

Applies to Low Pressure Injection System leakage.

Obiective

To maintain a preventative leakage rate for the Low Pressure Injection System
which will prevent significant offsite exposures.

Specification

4.5.4.1 Acceptance Limit

The maximum allowable leakage from the Low Pressure Injection System
components (which inciudes valve stems, flanges and pump seals) shall
not exceed two gallons per hour.

4.5.4.2 Test

During each refueling period the following tests of the Low Pressure

Injection System chall be conducted o determine leakage:

a. The portion of the Low Pressure Injecticn System, except as
specified in (b), that 1is outside the containment shall be
tested either by use in normal operation oT by hydrostatically
testing at 350 psiz.

b. Piping from the containment emergency sump to the low pressure
injection pump suction isolation valve shall be pressure tested
at no less than 59 psig.

c. Visual inspection shall be made for excessive leakage from com=
ponents of the system. Any excessive leakage shall be measured
by collection and weighing or by another equivalent method.

Bases

The leakage rate limit for the Low Pressure Injection System is a judgment
value based on assuring that the components can be expected to operats without
mechanical failure for a period on the order of 200 days after a Loss of
Coolant Accident. The test pressure (350 psig) achieved either by normal
system operation or by hydroscatically testing, gives an adequate margin over
the highest pressure within the system after a design basis accident.
Similarly, the pressure test for the return lines from the containment to the
Low Pressure Injecticn System (39 psig) is equivalent to the design pressure
of the containment. The dose to the thyroid calculated as a rasult of rhis
leakage is .76 rem for a 2 hr. exposure at the site boundary. (1)

REFERENCES

FSAR, Section 14.2.2.4.4.

4.5-9



b. The specific gravity and voltage of each cell shall be
measured and recorded every month.

¢. Before inttial operation and at each refueling outage, a one-
hour discharge test at the required maximum safeguards load
will be made.

4.6.7 The operability of the individual diode monitors in Instrument and
Control and Keowee Station 125V DC system shall be verified on a
monthly basis by imposing a simulated diode failure signal on the
monitor.

4.6.8 The peak inverse voltage capability of each auctioneering dicde
in the Instrument and Control, Switchyard, and Keowee Station 125V
DC system shall be measured and recorded every six months.

4.6.9 The tests specified in 4.6.6, 4.6.7, and 4.6.8 will be considered
satisfactory if control room indication and/or visual examination
demonstrate that all components have operated properly.

Bases

The Keowee Hydro units, in addition to serving as the emergency power sources
for the C-onee Nuclear Station, are power generating sources for the Duke
system requirements. As power generating units, they are operated frequently,
normally on a daily basis at loads equal to or greater than required by

Table 8.5 of the FSAR for ESF bus loads. Normal as well as emergency startup
and operation of these units will be from the Oconee Unit 1 Control Room.

The frequent starting and loading of these units to meet Duke system power
requirements assures the continuous availability for emergency power for the
Oconee auxiliaries and engineered safety features equipment. It will be
verified that these units are available to carry load within 25 seconds,
including instrumentation lag, after a simulated requirement for engineered
safety features. To further assure the reliability of these units as

emergency power sources, they will be, as specified, tested for automatic

start on a monthly basis from the Oconee control room. These tests will include
verification that each unit can be synchronized to the 230 kV bus and that each
unit can energize the 13.8 kV underground feeder.

The interval specified for testing of transfer to emergency power sources is
based on maintaining maximum availability of redundant power sources.

Starting a Lee Station gas turbine, separation of the 100 kV line from the
remainder of the system, and charging of the 4160 volt main feeder buses are
specified to assure the continuity and operability of this equipment.
REFERENCE

FSAR, Section 8
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4.6 EMERGENCY POWER SYSTEM PERIODIC TESTING

Agglicabilitv

Applies to the periodic testing and surveillance of the emergency power system.

Objective

To verify that the emergency power scurces and equipment will respond promptly
and properly when required.

Specification

4.6.1 At intervals not to exceed one month, a test of the Keowee Hydro
units shall be performed to verify proper operation of these emer-
gency power sources and associated equipment. This test shall
assure that:

a. Each hydro unit can be autowatically started from the Oconee
Control Room.

b. Each hydro unit can be synchronized through the 230 kV over=-
head circuit to the startup transformers.

c. Each hydro unit can energize the 13.8 kV underground feeder.

b.6.2 During each calendar year at 2 refueling outage, the Keowee Hydro
Units will be started using the emergency start circuits in « ch
control room teo verify that each hydro unit and associated equip-
ment is available to carry load within 25 seconds of 2 sinmulated
requirement for engineered safety features.

B
o
L")

Annually a simulated emergency transfer to the 4160 volt main
feeder buses shall be made to transformers CT1, CT2, and CT3, and
to the 4160 volt standby buses to verifv proper operation.

c-
o
¥

Quarterly the External G id Trouble Protection System Logic shall
be tested to demonstrate its ability to provide an isolated power
path tatween Keowee and Oc.nee.

4.6.5 Annually it shall be demonstrated that a Lee Station combustion
turbine can be started and connected to the 100 kV line. It shall
be demonstrated that the 100 kV line can be separated from the
rest of the system and supply power to the 4160 volt main feeder
buses.

4.6.6 satteries in the Instrument and Control, Keowee Stationm, and
Switching Station 125 volt DC systems shall be tested as follows:

a. The voltage and temperature of a pilot cell in each bank
shall be measured and recorded daily, five days/week.

606'1




deviates from its group average position by more than nine (9) inches.
ditions for operation with an inoperable rod are specified in Technical
Specification 3.§.2.

REFERENCES

(1) FSAR, Section 14

(2) Technical Specification 3.5.2

4.7-2
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4.7 REACTOR CONTROL ROD SYSTEM TESTS

4.7.1 Control Rod Drive System Functional Tests

Applicability

Applies to the surveillance of the control rod system.

Objective

To assure operability of the control rod system.

Specification

és7:1.1 The control rod trip insertion time shall be measured for each

control rod at either full flow or no flow conditions followirg
each refueling outage prior to return to power. The maximum
control rod trip insertion time for an operable control rod
drive mechanism, except for the Axial Power Shaping Rods (APSRs),
from the fully withdrawn position to 3/4 insertion (104 inches
travel) shall not exceed 1.66 seconds at reactor coolant full
flow conditions or 1.40 saconds for no flow conditioms. For

the APSRs it shall be demonstrated that loss of power will not
cause rod movement. If the trip inserction time above is not

met, the rod shall be declared inoperable.

§s7:1a2 If a control rod is misaligned with its group average position
by more than an indicated nine (9) inches, the rod shall be
declared inoperable. However, if a safety rod absolu e or
relative position indication is inoperable and an energized out-
limit light confirms the rod is fully withdrawn, the safety rod
shall not be considered misaligned.

&:7.%.3 If a control rod cannot be exercised, or if neither absolute or
relative position indication is operable, the rod shall be
declared to be inoperable.

Bases

The control rod trip insertion time is the total elapsed time from power
interruption at the contrel rod drive breakers until the control rod has
completed 104 inches of travel from the fully withdrawn position. The
specified trip time is based upon the safety analysis in FSAR, Section 14,

Each control rod drive mechanism shall be exercised by a movement of approx-
imately two (2) inches of travel every two (2) weeks. This requirement shall
apply to either a partial or fully withdrawn control rod at reactor operating
conditions. Exercising the drive mechanisms in this manner provides assurance
of reliability of the mechanisms.

A rod is considered inoperable if it cannot be exercised, if the trip in-
sertion time is greater than the specified allowable time, or if the rod




O Control Rod Program Verification (Group vs. Core Positions)

Agglicabglitv

Applies to surveillance of the control rol systems.

Objective

To verify that the designated control rod (by core positicn 1 through 69)
is operating in its programmed functional position and group. (Rod 1
through 12, Group 1-8)

Sgecification

4.7.2.1 Whenever the control rod drive patch panel is locked (after in-
spection, test, reprogramming, or maintenance) each control rod
drive mechanism shall be selected from the control room and
exercised by a movement of approximately two inches to verify that
the proper rod has responded as shown on the unit computer print-
out of that rod.

4.7 Whenever power OT instrumentation cables to the control rod drive

assemblies atop the rsactor or at the bulkhead are disconnected or

removed, an independent verification check of their reconnection

shall be performed.

(3]
.
L ]

4.7.2.3 Any rod found to be improperly programmed shall be declared in-
operable until properly programmed.

Bases

Each control rod has a relative and an absolute position indicator system.
One set of outputs zoes to the plant computer {dentified by a unique number
(1 through 69) associated with only one core position. The other set of
outputs goes to a programmable bank of 69 edgewise meters in the control
room. In the event that a patching error is made in the patch panel or
connectors in the cables leading to the control rod drive assemblies or

to the control room meter bank are improperly transposed upon reconnection,
rhese errors and transpositions will be discovered by a comparative check
by (1) selecting a specific rod from one group (e.g. Rod 1 in Regulating
Group 6) (2) noting that the program-approved core position for this rod

of the group (assume the approved core position is No. 53) (3) exercise

the selected rod and (4) note that (a) the computer prints out both
absolute and relative position response for the approved core position
(assumed to be position No. $3) (b) the proper meter in the control room
display bank (assumed to be Rod 1 in Group 6) in both absolute and relative
meter positions. This type of comparative check will not assure detection
of improperly connected cables inside the reactor building. For these,
(Spec. 4.7.2.2) it will be necessary for a responsible person, other than
the one doing the work, to verify by appropriate means that each cable has
been matched to the proper contrel rod drive assembly.

4.7-3



4.8 MAIN STEAM STCP VALVES

Applicability

Applies to the main steam stop valves.

Objective

To verify the ability of the main steam stop valves to close upon signal
and to verify the leak tightness of the main steam stop valves.

Specification

4.8.1 Using Channels A and B the operation of each of the main steam stop
valves shall be tested no less frequently than the normal refueling
period interval to demonstrate a closure time of one second or
less in Channel A and a closure time of 15 seconds or less for
Channel B.

&
o
o

The leak rate through the main steam stop valves shall not exceed
25 cubic feet per hour at a pressure of 59 psig and shall be tested
no less frequently than the normal refueling period.

a3 S

The main steam stop valves limit the reactor coolant system cooldown rate
and resultant reactivity insertion following a main steam line break acci-
dent. Their ability to promptly close upon redundant signals will be
verified at each scheduled refueling shutdown. Channel A sclenoid valves
are designed to clese all four turbine stop valves in 240 milliseconds. The
backup Channel B solenoid valves are designed to close the turbine stop
valves in approximately 12 seconds.(l)

Using the maximum 15 second stop valve closing time, the fouled steam gene-
rator inventories, and the minimum tripped rod worth with the maximum stuck
rod worth, an analysis similar to that presented in FSAR Section 14.1.2.9,
(but considering a blowdown of beoth steam generators) shows that the reactor
will remain subcritical after reactor trip following a double-ended steam
line break.

The main stop valves would become isolation valves in the unlikely event that
there should be a rupture of a reactor coolant line concurrent with rupture
of the steam generator feedwater header. The allowable leak rate of 25 cubic
feet per hour is approximately 25 percent of total allowable containment
leakage from all penetrations and isolation valves.(2)

REFERENCES
(1) FSAR, Supplement 2, Page 2-7

(2) Technical Specifications &4.4.1




4.9 EMERGENCY FEEDWATER PUMP PERIODIC TESTING

Applicability

Applies to the periodic testing of the turbine driven emergency feedwater
pumg.

Objective

To verify that the emergency feedwater pump and associated valves are
operable.

Specification

4.9.1 Test
On a three-month basis, the turbine driven emergency feedwater pump
shall be operated on recirculation to the upper surge tank for a
minimum of one hour.

4.9.2 Acceptance Criteria
These tests shall he considerasd satisfactorvy if control board
indication and visual cbservation of the equipment demonstrates
that all components have operated properly.

Bases

The three (3) month testing frequency will be sufficient to verify that the

turbine driven emergency feedwater pump is operable. Verification of correct

operation will be made both from the control room instrumentation and direct

visual observation of the pump.

REFERENCE

FSAR, Section 130.2.2

FSAR, Section 14.1.2.8.3
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4.10 REACTIVITY ANOMALIES

Applicability

Applies to potential reactivity anomalies.

Obiectiva

To require the evaluation of reactivity anomalies of a specified magnitude
occurring during the operation of the unit.

Specification

e ——

Following a normalization of the computed boron concentraticn as a function

of burnup, the actual boron concentration of the coolant shall be periodically
compared with the predicted value. If the difference between the observed

and predicted steady-state concentrations reaches the equivalent of one per-
cent in reactivity, an evaluation as to the cause of discrepancy shall be

made and reported to the Atomic Energy Commission.

Bases

{0 eliminate possibie errers in the calculations of the initial reactivity

3f the core and the reactivity depletion rate, the predicted relation between
fuel burnup iand the boron concentraticn, necessary tc maintain adequate
control char.cteristics, must be adjusted (normalized) to accurately reflect
actual core conditions. When full power is reached initially, and with

the control rod groups in the desired positions, the boron concentration is
meagsured and the predicted curve is adjusted to this point. As power operation
proceeds, the measured boron concentration is compared with the predicted con-
centration and the slope of the cur 2 relating burnup and reactivity is
compared with that predicted. This process of normalization should be com-
pleted after about 10% of the total core burnup. Thereafter, actual boren
concentration can be compared with prediction, and the reactivity status of
the core can be continuously evaluated. Any reactivity anomaly greater than

1% would be unexpected, and its occurrence would be thoroughly investigated
and evaluated,

The value of 1% is considered a safe limit since a shutdown margin of at
least 1% with the most rveactive rod in the fully withdrawn position is
always maintained.

4.10-1
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Type Samples

Water (1) (3)

Rain, Settled Dust

Alr Particulate
Vegetation, Terrestrial(2)
Aquatic Organisms

Bottom Sediment

Radiation Dose & Dose Rate
Animals

Fish

Milk

TABLE

4.11-1

ENVIRONMENTAL SURVEILLANCE PROGRAM

Schedule

Monthly

Monthly

Monthly,

Charcoal Filter Weekly
Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Weekly
Monthly

*Dependent on gross activity for individual samples.

Analysis

Gross Alpha & Beta Activity

mr & mr/hr

(1) Lakes Keowee and Hartwell will be sampled annually for tritium analysis.

(2) Commercial Corps will be substituted when available.

Gamma Analysis*(4)
GCamma Analysis (4)
Gamma Analysis (4) 13
Camma Analysis for 1 21

Gamma Analysis Quarterly
GCamma Analysis Quarterly

Gamma Analysis Quarterly

sr90 csl37
sr90 ¢gl37, 40 (131

1131
sr90, ¢s137, k40

(3) The water samples from the Keowece River continuous sampler will be analyzed monthly for
gross Alpha and 3eta and undergo an isotopic analysis.

(4) A gamma analysis on a quarterly composite sample.



4.11 ENVIRONMENTAL SURVEILLANCE

Applicabtlity

A~plies to the routine testing of the station environs for radiation and
radioactive materials attributable to station operation and waste releases.

Objective

To establish a sampling schedule for the purpose of detecting, measuring and
evaluating any significant effects of station operation and waste releases
on the environment.

Specification

4.11.1 Environmental samples taken in accordance with Table 2-la of the
FSAR shall be collected and processed in accordance with Table
4.11-1 of these specifications.

4,11.2 Thermoluminesceat dosimeters will be installed at various loca-
tions within the exclusion area including shoreline areas, and
read quarterly.

4.11.3 The location of cows and/or goats used as a direct source of
milk for individuals, and the location of any dairies within
five miles of the plant will be determined annually by survey
and reported with the results of the radiological envircnmental
monitorinz program.

Bases
The program will be conducted in accordance with Section 2.7 of the FSAR.

The sensitivity of counting used in the analyses (90% ccnfidence level when
counted for 20 minutes) is based on nominal background levels of 0.5 cpm
alpha and 1.0 cpm beta.

E.uvironmental monitoring results will be correlated with information on
station radiocactive waste releases, site meteorological data and radiological
controls, and with information obtained from the ine”alled process radiation
monitoring system.

The Envi-onmental Surveillance Program will provide means of detecting signi-
ficant changes in levels of radiocactivity. The results wil® damonstr:-*e the
effectiv.-ness of station control over radiocactive waste disposal oper: ions
and of compliance with Federal and State regulations for disposal of these
materials.

The thermoluminescent dosimeter data will be used in conjunction with routine
surveillance of recreational activi:iies on the lake within the exclusion area
to assure that the exposure of the public will be maintained to levels within
the limits of 10CFR20 and as low as practicable for unrestricted areas.

REFERENCES

FSAR, Section 2.7
4.11-1



4.12 CONTRCL ROOM FILTERING STSTEM

) Agglicabilitx

Applies to control room filtering system components.

Objective

To verify that these systenms and components will be able to perform their
design functions.

Specification

4.12.1 Operating Tests

System tests shall be performed at approximately quarterly inter=
vals. These tests shall consist of wisual inspection, a flow
pmeasruement using a flow instrument installed at the outlet of

each unit and pressure drop measurements across each filter bank.
Pressure drop across pre-filter shall not exceed 1" Hy0 and pressure
drop across HEPA shall not exceed 2" Hp0. Fan motors shall be
operated -ontinuously for at least one hour, and all louvers and
ocner mecnanical systems shall be proven operable.

4.12.2 Filter Tests

Annually for the Umit 1 and 2 and the Unit 3 control room an "in-
place" leakage test using DOP on HEPA units and Freon-112 (or
equivalent) on charcoal units shall be performed at design flow on
each filter train. Removal of 99.5% DOP by each entire HEPA filter
unit and removal of 99,0% Freon-112 (or equivalent) by each entire
charcoal adsorber unit shall constitute acceptable performance.
These tests must also be performed after any maintenance which may
affect the structural integrity of either the filtration system
units or of the housing.

Bases

The purpose of the control room filtering system is to limit the particulate
and gaseous fission products to which the control area would be subjected
during an accidental radiocactive y-*ease in or near the Auxiliary Building.
The system is designed with two 1 ° percent capacity filter trains each of
which consists of a prefilter, hi h efficiency particulate filters, charcoal
filters and a booster fan to pressurize the control room with outside air.

Since these systems are not normally operated, a periodic test is required to
insure their operability when needed. Quarterly testing of this system will
show that the system is available for its safety action. During this test the
system will be {nspecte” for such things as water, 0il, or other foreign
material; gasket deterioration, adhesive deterioration in the HEPA units; and
unusual or excessive noise or vibration when the fan motor is running.

Annual testing will verify the efficiency of the charcoal and absolute filters.
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4,13 FPUEL SURVEILLANCE
Applicability

Applies to the fuel surveillance program for fuel rods of Unit 1.

Objective

To specify the fuel surveillance progranm for fuel rods.

Specification

§:13:3 Visual Inspection

Two (2) Oconee Unit 1 ruel assemblies will be designated for visual
inspection. These same assemblies will be {nspected during each of
the first three refuelings of Unit 1. Underwater viewing devices
will be used to determine that the fuel rods have maintained their
structural integrity.

4.13.2 Dimensional Examination
Measurements of the length and outside diameter will be made on
selected peripheral rods of the following fuel assemblies of the
first core of Unit 1 both prior to operation and at the tixes
gspecified:
a. One assembly after the first cycle.
b. Four assemblies after the second cycle.
¢. Two assemblies after the third cycle.
Bases
This fuel surveillance program provides substantiating information for the
first core in the present generation of BaW reactors. It provides for
examination of fuel rods at the end of the first, second, and third cycles

of Unit 1 tc determine if fuel rods have maintained their integ-ity and to
determine the exten:, if any, of dimensional changes in diameter and length.
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4.14 REACTOR BUILLING P'IGE SYSTEM

Applicability
Applies to testing Reactor Building Purge Pilters.

Objective

To verify that the Reactor Building Purge Pilters will perform their design
function.

Specification

Annually, leakage tests using DOP on the HEPA filter and Freon-112 (or
equivalent) on the charcoal unit shall be performed. Removal of 99.5% DOP
by the HEPA filter unit and removal of 99.0% Freon-112 (or equivalent) by
the .harccal adsorber unit shall constitute acceptable performance. These
tests must also be performed after any maintenance which may affect the
structural integrity of the filtration units or of the housing.

Bases
The reactor building purge filter is constructed with a prefilier, an

avsoclute filter and a charcoal filter in series. This test will verify the
efficiency of the absolute and charcoal filters.
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4,15 1ODINE RADIATION MONITORING FILTERS

Agglicabilitv

Applies to the Iodine Radiation Monitoring Filters.

Objective

To assure that the lodine Radiation Monitoring Filters perform their
{ntended function.

Specification

4.15.1 The Iodine Radiation Monitoring Charcoal Pilters will be
removed and replaced after every 30 days of operation in RIA 44.

4.15.12 All spare lodine Radiation Monitoring Charceal Filters will be
discarded after 2 years of shelf-life.

Bases
The purpose of this specification i3 to assure the reliability of the Icdine

nadiation Monitoring Charcoal Filters. This specification was submitted in
compliance to & request Y the AEC.
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5 DESIGN FEATURES

3.1
5'1.1

5.1.2

REFERENCE

(1) FSAR,

SITE

The Oconee Nuclear Station is approximatel ight miles northeast
of Seneca, South Carolina. Pigure 2-3 of tuc Oconee FSAR shows
the plan of the site. The minimum distance from the reactor
center line to the boundary of the exclusion area and to the outer
boundary of the low population zone as defined in 10 CFR 100.3,
shall be one mile and six miles respectively.

For the purpose of satisfying 10 CFR Part 20, the "Restricted
Area," for gaseous release purposes only, is the same as the
exclusion area as defined above except that the temporary con-
struction quarters (2) in the east southeast section of the
exclusion area shall not, when occupied, be deemed to be within
the restricted area,

Section 2.2

(2) Technical Specification 3.9



The princi; . design basis for the structure is that it be capable
of withstanding the internal pressure resulting from a loss of
coolant accident, as defined in FSAR Section 14 with no loss of
integrity. In this event the total energy contained in the water
of the reactor coolant system is assumed to be released into the
reactor building through a break in the reactor .oolant piping.
Subsequent pressure behavior is datermined by the building volume,
engineered safety features, and the combined influence of energy
sources and heat sinks.

5.2.2 Reactor Building Isolation System

Leakage through all fluid penetrations not serving accident-
consequence-limiting systems is to be minimized by a double barrier
so that no single, credible failure or malfunction of an active
component can result in loss-of-isolation or iatolerable leakage.
The installed double barriers take the form ot closed piping
systems, both inside and outside the reactcr building and various
types of isolation valves. (2)

asded Penetration Room Ventilation System

This system is designed to collect, contrel, and minimize the
release of radiocactive materials from the reactor building to the
environment in post-accident conditions. It may also operate
intermittently during normal conditions as required to maintain
satisfactory temperature in the penetrations rooms. W-:a the
system is in operation, a slight negative pressure will be main-
tained in the penetration room to assure inleakage. (3)

REFERENCES
(1) FSAR Z.ztion 5.1
(2) FSAR Section 5.2

(3) FSAR Section 5.3
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5.2 CONTAINMENT
Specification

The containment for this unit consists of three systems which are the reactor
building, reactor building isolation system, and penetration room ventilation

system.

S5.2.1

Reactor Building

The reactor building completely encloses the reactor and its
assc..ated reactor coolant system. It is a fully continuous re-
inforced concrete structure in the shape of a cylinder with a
shallow domed roof and flat foundation slab. The cylindrical
pcrtion 1s prestressed by a post tensioning svstem consisting of
horizontal and vertical tendons. The dome has a three-way post
tensioning system. The structure can witbstand the loss of 3
horizontal and 3 vertical tendons in the cylinder wall or
adjacent tendons in the dome without loss of function. The
foundation slab is conventionally reinforced with high strength
reinforcing steel. The entire structure is lined with 1/4"
welded steel plate to provide vapor tightness.

The internal volume of the reactor building is approximately 1.91
x 10° cu. ft. The approximate inside dimensions are: diameter--
116'; height--208 1/2'. The approximate thickness of the concrete
forming the buildings are: cylindrical wall--3 3/4'; dome--3 1/4';
and the foundation slab--8 1/2',

The concrete containment structure provides adequate biological
shielding for both normal operation and accident situations.
Design pressure and temperature are 59 psig and 286°F, respectively.

The reactor building is designed for an external atmospheric
pressure of 3.0 psi greater than the internal pressure. This is
greater than the differential pressure of 2.5 psig that could be
developed if the building is sealed with an internal temperature
of 120°F with a barometric pressure of 29.0 inches of Hg and the
building is subsequently cooled to an internal temperature of
80°F with a concurrent rise in barometric pressure to 31.0 inches
of Hg. Since the building is designed for this pressure differ-
ential, vacuum breakers are not required.

Penetration assemblies are seal welded to the reactor building
liner. Access openings, electrical penetrations, and fuel trans-
fer tube covers are equipped with double seals. Reactor building
purge penetrations and reactor building atmosphere sampling
penetrations are equipped with double valves having resilient
seating surfaces. (1)

5.2~1




5.3 REACTOR

Specificaticn

$.3.1 Reactor Core
7 W O The reactor core contains approximately 93 metric tons of

slightly eariched uranium dioxide pellets. The pellets are
encapsulated in Zircaloy-4 tubing to form fuel rods. The
reactor core is made up of 177 fuel assemblies, all of which
are prepressurized with Helium.

Y dvdad The fuel assemblies shall form an essentially cylindrical
lattice with an active height of 144 in. and an equivalent
diameter of 128.9 in. (2)

9.3.1.3 There are 61 full-length control rod assemblies (CRA) and 8
axial power shaping rod assemblies (APSR) distributed in the
veactor core as shown in FSAR Figure 3-4A., The full-length
CRA contain a 134 inch length of silver-indium-cadmium alloy
clad with stainless steel. The APSR contain a 36 inch length
of silver-indium-cadnium allecy. (3)

5.3.1.4 Initial core and reload fuel assemblies and reods shall conform
toc design and evaluation described in FSAR and shall not exceed
an enrichment of 3.5 percent of U-235.

538 Reactor Coolant System

. T S The design of the pressure components in the reactor coolant
system shall be in accordance with the code requirements.(4)

5e3:2:2 The reactor coolant system an'! any connected auxiliary systems
exposed to the reactor coolant conditions of temperature and
pressure, shall be designed for a pressure of 2,500 psig and
a temperature of 650°F. The pressurizer and pressurizer surge

ine shall be designed for a temperature of 670°F.(5)
5.3,2.3 The maximum reactor coolant system volume shall be 12,200 £e3,
REFERENCES

(1) FSAR Section 3.2.1
(2) FSAR Section 3.2.2
(3) FSAR Section 3.2.4
(4) TSAR Section 4.1.3

(5) FSAR Section 4.1.2
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5.4 NEW AMD SPENT FUEL STORAGE FACILITIES

Specification

S.4.1 New Fuel Storage

5.4.1.1

5.4.1.2

9:4,1.3

o

- R

New fuel will normally be stored in the spent fuel pool
serving the respective unit. The fuel assemblies are stored
in racks in parallel rows, having a nominal center to center
distance of 21 inches in both directions. This spacing is
sufficient to maintiin a K effective of less than .9 when
flooded with unborited water, based on fuel with an enrichment
of 3.5 weight pevcent p23s,

New Fuel may also be stored in the fuel transfer canal. The
fuel assemblies are stored in five racks in a row having a
nominal center to center distance of 2' 1 3/4". One rack

i{s oversized to receive a failed fuel assembly container.
The other four racks are normal size and are capable of
receiving new fuel assemblies.

New fuel may also be stored in shipping containers.

-

Tuyel Storag

E

w
o
.

| 2%
o

5.4.2.3

5.4.2.4

REFERENCES

affade

Irradiated fuel assemblies will be stored, prior to orffsite
shipment, in the stainless steel lined spent fuel pool, which
{s located in its respective auxiliary building. Each pool
is sized to accommodate a full core of irradiated fuel
assemblies in addition to the concurrent storage of the largest
qiantity of new and spent fuel assemblies predicted by the fuel
ranagement program.

Whenever there is fuel in the pool (except the initial core
loading), the spent fuel pool is filled with water borated to
the concentration that is used in the reactor cavity and fuel
transfer canal during refueling operations.

Spent fuel may also be stored in storage racks in the fuel
transfer canal when the canal is at refueling level.

The spent fuel pool and fuel transfer canal racks are designed
for an earthquake force of 0.lg ground motion.

FSAR, Section 9.7
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At least two licensed reactor operators shall be at the station,
one of whom shall be in the control room, at all times when there
1s fuel in the reactor vessel. One of these cperators shall hold
a Senior Reactor Operator license.

Two licensed reactor operators shall be in the control room during
startup and scheduled shutdown of the reactor, and during recovery
from reactor trips.

At least one licensed reactor operator shall be in the reactor
building when fuel handling operations are in -~ ogress in the
reactor building. An operator holding a Ser. v Reactor Operators
license and assigned no other concurrent coperational duties shall
be in direct charge of refueling operationms.

At least one operator per shift will have sufficient training to
perform routine health physics requirements.

Review and Audit
In matters of nuclear safety and radiation exposure, review and
audit of station operation, maintenance and technical matters shall
be provided by two committees as f0llows (Reference Figure 6.1.2):
Station Review Commitctee
a. Membership

Assistant Superintendent--Chairman

Operating Engineer

Technical Support Engineer

At least two other members of the station supervisory staff

appointed by the Superintendent.

The Superintendent shall appoint an acting chairman in the
absence of the Assistant Superintendent.

b. Meeting Frequency

This committee shall meet at least once each month and as
required on call by the chairman.

c. Quorum
The chairman plus two members shall constitute a quorum.
d. Responsibilities
The committee shall have the following responsibilities:
(1) Review all rew procedures or proposed changes to existing

procedures as determined by the Station Superintendent to
affect operational safety.
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5 ADMINISTRATIVE CONTROLS

6.1 ORGANIZATION, REVIEW AND AUDIT

Introduction

Administrative controls relate to the organization and management procedures,
record keeping, review and audit systems, and reporting that are considered
necessary to provide the assurance and evidence that the station will be
managed in a dependable manner.

The administrative controls specify the administrative tools and functionms
necessary for safe operation. They also define the administrative action
to be taken in the event operating limits or safety limits are exceeded.

Specification

These administrative controls in regard to operations, review and audit
become effective at the time of issuance of the facility license by the AEC,
and after normal design and construction activities have been essentially
completed.

8:151% Orsanization

£.1.1.1 The Superintendent is directly responsible for the safe o

of the facility.

peration

6.1.1.2 1In all matters pertaining to actual operation and maintenance and
to these Technical Specifications, the Superintendent shall report
to and be directly responsible to the Assistant Vice President,
Steam Production. The organization is shown in Figure 6.1-2.

6.1.1.3 The station organization for operation, Technical Support, and
Maintenance shall be functionally as shown in Figure 6.1-1.

6.1.1.4 Incorporated in the staff of the station shall be supervisory and’
professional personnel z.eting the minimum requirements specified
in FSAR Section 12.2 enc upassing the training and experience des-
cribed in Section 4 of 1 e ANSI 18.1, "Selection and Training of
Nuclear Power Plant Personnel."

6.1.1.5 Retraining and replacement of station personnel shall be in accord-
ance with Section 5.5 of the ANSI 18.1, "Selection and Training of
Nuclear Power Plant Personnel."

6.1.1.6 AEC/DOL licensed operators shall be provided as follows:

a. Unit 1 minimum shift staffing for other than cold shutdown will
be according to Table 6.1-1. This minimum operating staff
shall be permitted to assist in the pre-licensing activity of
Units 2 and 3 only to the extent that it does not affect their
full availability for Unit 1 operation.

6.1-1




e.

Provisions for assuring that the committee is kept informed of
matters within its purview.

The committee shall be composed of:

Chairman

At least two members from the Steam Production Department.
(May include Superintendent or Assistant Superintendent but not
other Oconee Nuclear Station perscnnel)

At least two members from the Engineering Department.

Others deemed advisable. (May include consultant from outside
the company)

The committee shall elect a vice chairman.

Qualified alternates shall be appointed or other provisions shall
be made for covering the absence of fulltime members cf the group.
The use of alternates shall be restricted to legitimate and
ut.avoidable absences of principals.

Mali€ications:

At least one-half of the members of the committee (and/or
alternates attending a specific meeting) shall have extensive
nuclear experience and all members and alternates shall be
engineering or science graduates. No more than a minority of
th« members or alternates shall have direct line responsibility
for station operation. All members shall have a minimum of
three years' professional level experience in nuclear services,
nuclear plant operation, or nuclear engineering and the neces-
sary overall nuclear background to detect when to call con-
sultants and contractors for dealing with complex problems
beyond the scope of their own organization.

Members of the committee shall collectively have the capability
required to review the areas of:

(1) Nuclear power plant operations

(2) Nuclear Engineering

(3) Chemistry and Radiochemistry

(4) Metallurgy

(5) Instrumentation and Control

(6) Radiological Safety

(7) Mechanical and Electrical Engineering

(8) Other appropriate fields associated with the unique
characteristics of the Oconee Nuclear Station.

6. 1-4
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(2) Review station operation and safety considerations.

(3) Review abnormal occurrences and viclations of Technical
Specifications and make recommendations to prevent
recurrence.

(4) Review all proposed tests that affect nuclear safety or
radiation safety.

(5) Review proposed changes to Technical Specifications and
changes or modificaticns to the station design.

Authority

The Station Review Committee shall make recommendations to the
Superintendent regarding Specification €.1.2.1-d.

Records

Minutes shall be kept at the Station of all r» .tings of the
Committee and copies sent to the Superintencent, Assistant Vice
President Steam Production, and the chairman of the Nuclear Safety
Review Committee.

Nuclear Safety Reviasw Commicttee

The Executive Vice President and General Manager shall appoint a
Nuclear Safety Review Committee having responsibility for verify-
ing that operation of the station is conmsistent with company
policy and rules, approcved operating procedures, and license pro-
visions; to review important proposed plant changes, and tests;

to verify that abnormal occurrences and unusual events are
promptly investigated and corrected in a manner which reduces

the probability of recurrence of such events; and to detect trends
which may not be apparent to a day-to-day observer.

The activities of the Nuclear Safety Review Committee shall be
guided by a written charter that contains the following:

Subjects within the purview of the committee.
Responsibility and authority.

Mechanisms for convening meetings.

Provisions for use of sub-groups.

Authority for access to station records.
Reporting requirements.

Identification of management position to which the group reports.

6.1-3




(6)

(7)

(8)
(9)

(10)

(11)

jJ+ It is the intent of this specification to fulfill the reauirements

Abnormal occurrences as defined in 1.8 of these Specifi-
cations,.

Station operating records, logs, reports, and tests on a
periodic basis.

Station Review Committee Minutes

Conduct special reviews or investigations as required by
the Assistant Vice President, Steam Production or the
Station Superintendent.

Non-Routine Reports to the AEC and AEC Responses

The commictee shall make recommendations relating to the
review of the above items to the appropriate members of
management to prevent or reduce the probability of re-
currence. Copies of these recommendations shall be
included in the meeting minutes.

Activities of the Steam Production Quaiity Assurance
Organization.

and recommendations of Proposed Standard ANS-3.2, Section 4,

entitled, "Standard for Administrative Controls for Nuclear Power

Plants," - Draft 7, March 29, 1972.
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When the nature of a particular sitvation dictates,
special consultants shall be utilized to provide expert
advice to the committee,

Meeting Frequency: €

The committee shall meet at least three times per year at inter-
vals not to exceed five months and as required on call by the
chairman. During the period of initial operation, this committee
shall meet at least once per calendar quarter.

Quorum

The chairman or vice-chairman plus three members, or appointed
alternatives, shall constitute a quorum. No more than a minority
of the quorum shall have direct line responsibility for station
operation.

Meeting Minutes:

Minutes of all scheduled meetings of the committee shall be pre-
pared and shall identify all documentary materials reviewed.

These minutes shall be formally approved, retained, and also
promptly distributed to the Executive Vice President and General
Manager; Senior Vice President, Engineering and Construction;
Senior Vice President, Producticn and Transmission; Vice President,
Design Engineering; Assistant Vice President, Steam Production;

and Station Superintendent. A copy of these minutes shall be kept
on file at the station.

As a safety review and audit backup to the normal operating
organization, the committee shall review the following:

(1) Proposed tests and experiments, and results thereof, when
these constitute an unresolved safety question defined in
10CFR50. 59.

(2) Proposed changes in equipment or systems which may con-
stitute an unresolved safety question defined in 10CFR50.59,
or which are referred by the operating organization.

(3) All requests to the AEC/DOL for changes in Technical
Specifications or license that involve unresclved safety
questions as defined in 10CFR50.359.

(4) Violations of Statutes, Regulations, Orders, Technical
Specifications, License Requirements, or Internal Proce-
dures, or Instructions having Safety Significance.

(5) Significant operating abnormalities or deviations from
normal performance of unit equipment.
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TABLE 6.1~1
OCONEE NUCLEAR STATION

MINIMUM CPERATING SHIFT REQUIREMENTS

UNTT 1
Minimum Number/

Responaibility Qualifications Shift
Shift Supervisor SRO : |
Control Operator RO 1
Asst. Control Operator RO 1
Utility Operator 2

Total/Shift 5

SRO - AEC Senior Reactor Operator License
RO =~ AEC Reactor Operator License
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6.2

ACTION TO BE TAKEN IN THE EVENT OF AN ABNORMAL OCCURRENCE
OR UNUSUAL EVENT

Specification

6.2.1

6.2.2

6.2.3

Any abnormal occurrence ¢r unusual event shall be investigated
promptly by the Superintendent.

The Superintendent shall promptly notify the Assistant Vice
President, Steam Prcducticen, of any abnormal occurrence or
cnusual event and shall cause the Station Review Committee to
perform a review and prepare a written report which shall
describe the circumstances leading up to and resulting from
the occurrence and shall reccmmend appropriate action to
prevent or minimize the probability of a recurrence.

The Station Review Committee report shall be submitted to the
Nuclear Safety Review Committee for review and approval of any
recommendations. Copies shall also be sent to the Superintendent
and the Assistant Vice President, Steam Production.

The Senior Vice President, Production-Transmissicn, shall report

the circumstances of any abnormal occurrence or unusual event to
the AFC as srecified in Section 6.6, Station Reporting Requirements.
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6.3

ACTION TO BE TAKEN IN THE EVENT A SAPETY LIMIT IS EXCEEDED

Specification

If a safety limit is exceeded:

6.3.1

6.3.2

6.3.3

6.3.4

The reactor shall be shut down immediately and maintained in a
safe shutdown condition until otherwise authorized by the AEC.

The Superintendent shall make an immediate report to the
Assistant Vice President, Steam Production; the Senior Vice
President, Production and Transmission; and the Chairman of the
Nuclear Safety Review Committee.

The circumstances shall be promptly reported to the AEC by the
Senior Vice President, Production-Transmission as indicated in
Section 6.6, Station Reporting Requirements.

The Superintendent shall direct the Station Review Committee to
perform an analysis of the circumstances leading up to and
resulting from the situation together with recommendaticns to
prevent a recurrence. The report covering this analysis shall
he sent to the Nuclear Safety Review Committee for review and
approval. Coples of this report shall also be subwitted to

the Superintendent; Assistant Vice President, Steam Production;
the Senior Vice President, Production and Transmission; the
Chairman of the Nuclear Safety Review Committee; the Senior Vice
President, Engineering and Comstruction; Vice President, Design
Engineering; and the Executive Vice President and General
Manager. Appropriate analyses or reports shall be submitted to
the AEC by the Senior Vice President, Production-Transmission as
indicated in Section 6.6, Station Reporting Rejuirements.
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6.4.4 Quarterly selected drills shall be conducted on site emergency
procedures including assembly preparatory to evacuation off site
and a check of the adequacy of communications with off-site
support groups.

b.4.5 Respiratory protective program approved by AEC shall be in force.

6.4.6 If the Superintendent concludes that a proposed major change in
the facility or operating procedures, tests, or experiments
involving systems that are nuclear safety or radiation exposure
related does not involve a change in the Tcchnical Specifications
or is not an unreviewed safety question, he may corder the change,
test, or experiment to be made, but shall enter a description
thereof in the operating records of the facility and shall send
a copy of the pertinent instructions to the Chairman of the
Nuclear Safety Review Committee. If the Chairman of that
Committee, upon reviewing such instructions, is of the opinion
that the change, test or experiment is of such a nature as te
warrant consideration by the Committee, he shall order such
consideration.

6.4.7 If the Superintendent desires to make a change in the facility or
operating procedures or to conduct a test or experiment which in
his opinion might involve a change in the Technical Specifications,
might involve an unreviewed safety question or might otherwise not
be in accordance with said License, he shall not order such change,
test, or experiment until he has referred the matter to the
Nuclear Safety Review Committee for review and report. If that
Committee is of the opinion that the proposed change, test, or
experiment does not require approval by the Atomic Energy
Commission under the terms of said License, it shall so report in
writing to the Superintendent, together with a statement of the
reasons for the Committee decision. The Superintendent may then
proceed with the change, test or experiment. If, on the other
hand, the Committee is of the opinion that approval of the Atomic
Energy Commission is required, the Committee shall review the
request for such approval, including an appropriate safety
analysis in support of the request, and forward the report and
request to the Senior Vice President, Engineering and Construction,
and Senior Vice President, Production and Transmission, who shall
thereupon forward the report and request to the Atomic Energy
Commission for approval unless, after review, the Vice Presidents
either (a) disagree with the opinion of the Committee that approval
of the Atomic Energy Commission is required, or (b) decide that
the proposed change, test or experiment is not necessary.

6.4=2
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6.4

STATION OPERATING PROCEDURES

Specification

6.4.1

6.4.2

6.4.3

The station shall be operated and maintained in accordance with
approved procedures. Detailed written procedures with appropriate
check-off lists and instructions shall be provided for the
following conditions:

a. Normal startup, operation and shutdown of the complete
facility and of all systems and components invelving nuclear
safety of the factlity.

b. Refueling opzrations.

c. Actions taken to correct specific and foreseen potential
malfunctions of systems or components involving nuclear
safety and radiation levels, including responses to alarms,
suspected primary system leaks and abnormal reactivity changes.

d. Emergency procedures involving potential or actual release
of radicactivity.

e. Preventive or corrective maintenance which could affect
nuclear safety or radilation exposure to personnel.

£. Station survey following an earthquake.
g. Radiation control procedures.
h. Operation of radicactive waste management systems.

i. Control of pH in recirculated coolant after loss of coolant
accident. Procedure shall state that pH will be sampled and
appropriate caustic added to coolant within 30 minutes after
switchover to recirculation mode of core cooling to adjust
the pH tc a minimum of 7.

J. Nuclear safety related periodic test procedures.

All procedures listed in Specification 6.4.1, and changes thereto,
shall be reviewed by the Station Review Committee prior to approval
by the Superintendent for use except as provided in Specification
6.4.3 below.

Written procedures shall be strictly adhered to in all matters
relating to nuclear safety. Temporary minor changes which do
not change the intent of the original procedure and which are
not safety related are permitted only on documented approval of
the appropriate supervisors.
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a.

*g,
*h.

*i.

*y,

6.5

Specification

The following records shall be prepared and retained for five (5) years
unless a longer period is required by applicable regulations. All records
shall be retained in a manner convenient for review.

STATION OPERATING RECORDS

Records of normal station operation including power levels and periods
of operation at each power level.

Records of principal maintenance activities, including inspection,
repairs, substitution or replacement of principal items of equipment

pertaining to nuclear safety.
Reports of abnormal occurrences and safety limits exceeded.

Records of periodic checks, tests, and calibrations performed to verify
that requirements specified under surveillance standards are being met.

All equipment failing to meet surveillance requirements and the correct-

ive action taken shall be recorded.
Records of changes made in the station as described in the FSAR.
Special nuclear material inventory records.

Routine station radlation surveys and monitoring records.
Records of Environmental Off-Site Monitoring Surveys.

Records of radiation exposure for all stationm personnel, contractors
and visitors to the station as required by 10 CFR 20.

Records of radicactive releases and waste disposal.

Records of reactor physics tests and other special tests pertaining to
nuclear safety.

Changes to Uperating Procedures.

Shift Supervisors leog.

By-product material inventory records and source leak test results.

Station Review Committee and Nuclear Safety Review Committee minutes.

*These items will be permanently retained.




(3)

(b) A summary v. vesults of surveillance tests and inspections.

(¢) The results of any periecdic contaimment leak rate tests per-
formed during the reporting perioed.

(d) A brief summary of those -hanges, tests, and experiments
requiring authorization from the Commission pursuant to
10CPR50.59a.

(e) Any changes in plant operating organization which involve
positions for which minimum qualifications are specified in
the Technical Specifications.

Power Generation

A summary of the nuclear and electrical output of the unit during
the reporting period, and the cumulative total outputs since
initial criticality, including:

(a) GCross thermal power generated (in MWH).

(b) Gross electrical power generated (in MWH).

(c) Net electrical power generated (in MWH).

(d) Number of hours the reactor was critical.

(e) Number of hours the generator was on line.

(f) Histogram of thermal power versus time.

Shutdowns

Descriptive material covering all outages occurring during the report-
ing period. The following information shall be provided for each
outage:

(a) The cause of the outage.

(b) The method of shutting down the reactor; e.g., trip, automatic
rundown, or manually controlled deliberate shutdown.

(¢) Duration of the outage in hours.

(d) Unit status during the outage; e.g., cold shutdown, hot shutdown,
or hot standby.

(e) Corrective and preventive action taken to preclude recurrence
of each unplanned outage.
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6.6 STATION REPORTING REQUIREMENTS

6.6.1 Routine Reports
6.6.1.1 Operating Reports

The following reports shall be submitted to the Directorate of Licensing,
USAEC, Washington, D. C., 20545

A. Startup Report

Upon receipt of a new cperating license or amendment to a facility
license involving the planned increase in reactor power level or the
installation of a new core, a summary report of unit startup and

power escalation test programs and evaluations of results thereof
shall be submitted within 60 days following commencement of coamercial
power, (i.e. following synchronization of the turbo-generator to
preduce commercial power).

First Year Operation Report

A report submitzed within 60 days of completion of one year of commercial
operation covering:

Ao v mYiiard qwm A mde
e L daLGCATA e -

specifications.

A reassessment of the validity of prior accident analyses in light
of measured operating characteristics, which may affect conse-
quences; and system, component, and personnel performance which
may affect accident probabilities.

A progress and status report on all items identified in the oper-
ating license review as requiring further effort.

An assessment of the performance of structures, systems, and com=-
ponen*s important to safety.

C. Semi-Annual Operating Report

A Semi-Annual Station Operations Report shall be prepared and submitted
within 60 days after the end of each reporting periocd. The report shall
provide the following information (summarized on a monthly basis) and
shall cover the six month pericd or fraction thereof, ending June 30 and
December 31. The due date for the first report shall be calculated from
the date of initial criticality.

(1) QOperations Summary

(a) A narrative summaryvy of operating experience and of changes in
facility design that relate to safe operation, performance
characteristics (including fuel performance) and operating
procedures related to safety occurring during the reporting
pericd.




(¢)

(d)

(e)

(3)

Percentage of limit.

. rticulate Releases

(1)

(2)

(3)

(4)

Gross radicactivity (3-y) released (in curies) excluding
background radisactivity.

Gross alpha radiocactivity released (in curies) excluding
background radiocactivity.

Total radicactivity released (in curies) of nuclides with
half-lives greater than eight daye.

Percentage of limit.

Liquid Releases

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Gross radiocactivity (8~y) released (in curies) and average
concentration released to the unrestricted area at the
Keowee Hydrc unit.

Total tritium and alpha radiocactivity (in curies) released
and average concentration released to the unrestricted
area at the Keowee Hvdro unit.

Total dissolved gas radioactivity (in curies) and average
concentration released to the unrestricted area at the
Keowee Hydro unit.

Total volume (in liters) of Keowee Hvdro liquid waste
released.

Total volume (in liters) of dilution water used prior to
release from the restricted area.

The maximum concentration of gross radioactivity (8y)
released to the unrestricted area (averaged over the period
of a single release).

Total radicactivity (in curies) released, by nuclide,
based on representative isotopic analyses performed.

Percentage of limit for total activity released.

Solid Waste

(1)
(2)
(3)

The total amount of solid waste packay 4 (in cubic feet).

The dates of shipment and disposition (if shipped off-site).

Estimated total radioactivity (in curies):

6.6-4
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(4)

(5)

(6)

Maintenance

A discussion of safety-related maintenance (excluding preventive
maintenance performed during the reporting period cn systems and
components that are designed to prevent or mitigate the consequences
of postulated accidents or to prevent the release of significant
amounts »f radiocactive material). For any malfunction for which
corrective maintenance was required, information should be pro-

vided on:

(a) The system or component involved.

(b) The cause of the malfunction.

(¢c) The results and effect on safe operation.

(d) Corrective action taken to prevent repetition.

(e) Precautions taken to provide for reactor safety during repair.
Changes, Tests, and Experiments

A summary of all changes in the facility design and procedures
that relate tc the 3afe operation of the facility should be
included in the Operations Summary section of this semi-annual
report. This section should include a brief description and the
summary of the safety evalurtion for those changes, tests, and

experiments carried out without prior Commission approval.

Reporting of Radiocactive Effluent Releases

Data shall be reported to the Commission in the form shown in
Table 6.6-1 and shall include the following:

(a) Gaseous Releases

(1) Total radiocactivity (in curies) releases of noble and
activation gases.

(2) Maximum noble gas release rate during any one-hour period.

(3) Total radioactivity (in curies) released, by nuclide,
based on representative isotopic analyses performed.

(4) Percentage applicable limits released.
(b) Iodine Releases

(1) Total (I-131, I-133, I-135) radicactivity (in curies)
released.

(2) Total radicactivity (in curies) released, by nuclide,
based on representative isotopic analyses performed.
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B. A report shall be submitted to the employee and the Directorate of
Licensing, USAEC, Washingten, D. C., within 30 days after the exposure
determination or 90 days from the termination of employment, whichever
comes first, on the total exposure to radiation and radiocactive material
received during the period of employment.

$.6.1.3 Material Stat:s

A. The licensee will file Form AEC-742 within 30 days of December 31 and
June 30 to report the status of all special nuclear materials.

B. The licensee will file Form AEC-~741 within 10 days of shipping or
receiving special nuclear material.

6.6.2 NON-ROUTINE REPORTS
6.6.2:1 Reporting of Abnormal Occurrences & Unusual Events

A. Events requiring notification within 24 hours (by telephone or telegraph
to the Director of Region II Regulatory Operations Office followed by a
written report within 10 days to the Directorate of Licensing, USAEC,
Washington, D. C. 20545.

(1) Abnormal occurrences specified in Section 1.8 of the Technical
Specifications.

(2) Any significant variation of measured values in a non-conservative
direction from correspending predicted values of safety connected
parameters during initial criticality.

The written report, and to the extent possible the preliminary telephone
or telegraph report, shall descripe, analyze, and evaluate safety
implications, and outline the corrective actions and measures taken or
planned to prevent recurrence of (1) and (2) above.

B. Unusual Events as defined in Section 1.9 of the Technical Specifications
shall be reported within 30 days to the Directorate of Licensing and to
the Directorate of Regulatory Operations, Region II, Atlanta, Georgia.

6.6.2.2 Radiation Exposure and Monitoring

The licensee will report any over exposure, excessive radiation level or
concentration to the Directorate of Regulatory Operations, USAEC, Washington,

D. C. 20545, and Regulatory Operatiomns, Region "* i :lanta, Georgia, per
10CFR20.

6.6.2.3 Loss of Licensed Material
A. The licensee will report immediately vy telephevsa or telegraph the
theft or loss of any licensed material in such quantities and under such

circumstances that a substantial hazard may result to persons in an
unrestricted area.
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6.6.1.2

A.

(£)

a. Packaged

b. Shipped

Environmental Monitoring

(1) For each medium sampled during the six-month period, the

following information shall be provided.
a. Number of sampling locations.
b. Total number of samples

¢. Number of locations at which levels are found to be
significantly greater than local backgrounds.

d. Highest, lowest, and the average concentrations or
levels of radiation for the sampling point with the
highest average and description of the location of that
point with respect to the site.

If levels of station contributed radioactive materfals in
environmental media indicate the likelihood of public
intakes in excess of 3 parcent of those that could result
from continuous exposure to the concentration values listed
in Appendix 3, Table LI, Part 20, estimates of the likely
resultant exposure to individuals and to population groups,
and assumptions upon which estimates are based shall be
provided. (These values are comparable to the top of

Range I, as defined in FRC Report No. 2.)

If statistically significant variations in off-site
environmental concentrations with time are observed and
are attributed to station releases, correlation of these
results with effluent releases shall be provided.

Personnel Expcsure and Monitoring Reports

This report shall be submitted to the Directorate of Licensing, USAEC,
Washington, D. C., 20545 within the first quarter of each calendar year.

(1) A report of the total number of individuals for whom personnel

(2)

monitoring was provided during the calendar year.

A report of individuals, 18 years of age or older whose annual
radiation dose exceeded the applicable quarterly numerical values,
and for each individual under 18 years of age whose annual dose
exceeded 10 percent cf the applicable gquarterly numerical values
will be submitted.
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6.6.3.3 Single Loop Operation Report

A report covering single loop operation, permitted by Specification 3.1.8,
within 90 days after completion of testing. This report shall include the
data obtained as noted in 3.1.8 together with analyses and interpretations
of these data which demonstrate:

(1) Coolant flows in the idle loop and operating loop are as predicted in
FSAR Supplement 7, Tables 1-1 and 1-2.

(2) Relative incore flux and temperature profiles remain essentially the
same as for four pump operation at each power level taking into account
the reduced flow in single loop operation.

(3) Operating loop temperatures and flows are obtained which justify the
revised safety system setting prescribed for the temperature and flow
instruments located in the operating loop (which must sense the combined
core flow plus the cooler bypass flow of the idle loop).

6.6.3.4 Reactor Building Structural Tests

The results of the initial reactor building structural tests (as specified
in FSAR Section 5.6.1.2 including the Structural Instrumentaticn Report
contained in Amendment No. 25, 2ated December 30, 1970) shall be reported
within 90 days following completion of the test.

6.6.3.% Reactor Building Structural Integrity Report

A reactor building structural integrity shall be submitted within 90 days
of completion of each of the following tests covered by Technical
Specification 4.4* (the integrated leak rate test is covered in 6.6.5.7b
above): *May be included in Semi-Annual Operations Report.

(1) Annual Inspection

(2) Tendon Stress Surveillance

(3) End Anchorage Concrete Surveillance

(4) Liner Plate Surveillance

6.6.3.6 Inservice Inspection Program Report

The Inservice Inspection program shall be performed as specified in Technical
Specification 4,2.

6.6.3.7 Fuel Surveillance Program Report

Report to be submitted upon completion of program on fuel surveillance per
Specification 4.13.
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B. Within 30 days after the loss of a quantity licensed material, the
licensee will file a wricten report with the Directorate of Licensing,
USAEC, Washington, D. C., and the Regulatory Cperations,Region II
Office, Atlanta, Ceorgia, containing the following information:

(1) A description of the licensed material involved, including kiad,
quantity, chemical and physical form;

(2 \ description of the circumstances under which the loss or theft
occurred;

(3) A statement of disposition or probable disposition of the licensed
material involved;

(4) Radiation exposures to individuals, circumstances under which the
exposures occurred, and the extent cof possible hazard to persons
in unrestricted areas;

(5) Actions which have been taken, or will be takaen, to recover the
material; and

(6) Procedures or measures which have been or will be ado'cted to
prevent a recurrence of the loss or theft of licensed material.

b.6.2.4 Accidental Criticality

The licensee will report promptly any accidental criticality to Regulatory
Operations, Region II, Atlanta, Georgia.

6.6.2.5 Incidents Involving Licensed Material

In the event of an incident involving licensed material, the licensee will
immediately notify Regulatory Operations, Regien II, Atlanta, Georgia.

6.6.3 Special Reports

The following reports shall be prepared and submitted to the Directorate of
Licensing, USAEC, Washington, D. C., 20545.

6.6.3.1 Authorization of Changes, Test, and Experiments

The licensee will file a request with the Directorate of Licensing, USAEC,
Washington, D. C., for authorization of a change in technical specifications
or any change, test or experiment which requires authorization by the
Commission.

6.6.3.2 Reactor Building Integrated Leak Rate Test

The initial reactor building integrated leak rate test shall be the subject
of a summary technical report and shall be submitted within 90 days and
shall include analyses and interpretations of the results which demonstrate
compliance in meeting the leak rate limits specified in the Technical
Specifications. Other contaiument leak rate tests that fail to meet the
acceptance criteria shall be the subject of a special summary report.
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(b)

(c)

(d)

Respiratory protective equipment is selected and used so
that the peak concentrations of airborne radioactive
material inhaled by an individual wearing the equipment

do not exceed the pertinent values specified in Appendix
B, Table I, Column 1 of 10 CFR Part 20. For the purposes
of this subparagraph, the concentration of radiocactive
material that is inhaled when respirators are worn may

be initially estimated by dividing the ambient airborne
concentration by the protection factor specified in Table
6.7-1 attached hereto for the respiratory protective
equipment worn. If the intake of radioactivity is later
determined by other measurements to have been greater than
that initially estimated, the greater quantity shall be
used in evaluating exposures; if it is less than that
initially estimated, the lesser quantity may be used in
evaluating exposures.

The licensee advises each respirator user that he may leave the
area at any time for relief from respirator use in case of
equipment malfunction, physical or psychological discomfort,
or any other condition that might cause reducticn in the
protection afforded the wearer.

The licensee maintains a respiratory protective program
adequate to assure that the requirements of paragraphs 1
and 2 above are met.

Such a program shall include:

(1) Air sampling and other surveys sufficient to identify
the hazard, to evaluate individual exposures, and to
permit proper selection of respiratory protective equip-
ment.

(2) Written procedures to assure proper selection, super-
vision, and training of personnel using such protective
equipment.

(3) Written procedures to assure the adequate fitting of
respirators; and the testing of respiratory protective
equipment for operability immediately prior to use.

(4) Written procedures for maintenance to assure full
effectiveness of respiratory protective equipment, in-
cluding issuance, cleaning and decontamination, in-
spection, repair, and storage.

(5) Written operational and administrative procedures for
proper use of respiratory protective equipment including
provisions for planned limitations on working times as
necessitated by operational conditions.

\‘\/



6.7 RADIOLOGICAL CONTROLS

Specification

6.7.1 The radiation protection program shall be organized, with the following
exceptions, to meet the requirements of 10 CFR 20.

a. Pursuant to 10 CFR 20.103(c)(1l) and (3), allowance may be made
for the use of respiratory protective equipment in conjunction
with activities authorized by the operating license for this
station in determining whether individuals in the Restricted Area
are exposed to concentrations in excess of the limits specified in
Appendix B, Table I, Column 1, of 10 CFR 20, subject to the
following conditions and limitatioas:

1. Notwithstanding any exposure limit provided herein, the licensee
shall, as a precautionary procedure, use process or other
engineering controls, to the extent practicable, to limit con-
centrations of radicactive materials in air to levels below
those which delimit an airborne radioactivity area as defined
in 20.203(d) (1).

When it is impracticable to apply process or other engineering
controls to limit concentrations of radiocactive materials to
levels below thosa which dzlimit an airborne radioactivity
area as defined in 20.203(d) (1), and respiratory protective
equipment is used to limit the inhalation of airborne radio-
active material, the licensee way make allowance for such use
in estimating exposures of individuals to such materials
provided:

e

(a) Intake of radioactive material by any individual within
any period of seven consecutive days will not exceed that
which would result from inhalation 1/2/3/ of such material
40 hours per week, at uniform concentrations specified in
Appendix B, Table I, Column 1 of 10 CFR Part 20.

1/ Since the concentration specified for tritium oxide vapor assumes equal
intakes by skin absorption and inhalation, the total intake permitted is twice
that which would result from inhalation alone at the concentration specified
for H3, S in Appendix B, Table I, Column 1 for 40 hours

2/ For radioactive materials designated "Sub" in the "'Isotope" column of the
table, the concentration value specified is based upcn exposure to the material
as an external radiation source. Individual exposures to these macerials shall
be accounted for as part of the limitation on individual dose in 20.10). These
materials shall be subject to applicable precautionary procedures of Paragraph

6.7.1.a.1 above.

3/ For modes of intake other than inhalation, such ‘ntakes must be controlled,
evaluated, and accounted for by techniques and procedurcs as may be appropriate
to the circumstances of the occurrence with proper consideration of critical
organs and limiting doses.




TABLE 6.7-1

PROTECTION FACTORS FOR RESPIRATORS

i PROTECTION FACTORS 2/ GUIDES TO SELECTION OF EQUIPMENT
PART ICULATES BUREAU OF MINES APPROVAL SCHEDULES*
AND VAPORS AND FOR EQUIPMENT CAPABLE OF PROVIDING AT
GASES EXCEPT LEAST EQUIVALENT PROTECTION FACTORS
TRITIUM OXIDE3/ *or schedule superseding for equipment
DESCRIPTION MODESL/ gy =" of type listed
I. AIR-PURIFYING RESPIRATORS
Facepiece, half-mask 4/ 7/ NP 5 21B 30 CFR  14.4(b) (4)
Facepiece, full 7/ NP 100 21B 30 CFR 14.4(b) (5); 14F 30 CFR 13
II. ATMOSPHERE-SUPPLYING
RESPIRATOR
1. Airline respirator
Facepiece, half-mask CF 100 198 30 CFR  12.2(c)(2) Type C(i)
Facepiece, full CF 1,000 198 30 CFR 12.2(c) (2) Type C(i)
Facepiece, full 7/ D 500 198 30 CFR 12.2(e) (2) Type C(ii)
o Facepiece, full PD 1,000 198 30 CFR 12.2(c)(2) Type C(iii)
Iy Hood CF 5/ See note 6/
- Suit CF 5/ See note 6/
2. Self-contained
breathing
apparatus (SCBA)
Facepiece, full 7/ D 500 13E 30 CFR 11.4(b) (2) (1)
Facepiece, full PD 1,000 13E 30 CFR 11.4(b)(2) (ii)
Facepiece, full R 1,000 13E 30 CFR  11.4(b) (1)
111. COMBINATION RESPIRATOR
Any combination of air- Protection factor for 19 B CFR 12.2(e) or applicable
purifying and atmosphere- type and mode of opera- schedules as listed above
supplying respirator tion as listed above {

1/, 2/, 3/, 4/, 5/, 6/, 1/, [These notes are on the following pages] ‘
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(e)

Exposure of
building may be controlled in accordance with the dose limits and
requirements of Section 20.101, instead of 20.103(b).

(6) Biocassays and/or whole body counts of individuals,
and other surveys, as appropriate, to evaluate in-
dividual exposures and to assess protection actually
provided.

(7) Records sufficient to permit periodic evaluation of
the adequacy of the respiratory protective program.

The licensee uses equipment approved by the U. S. Bureau of
Mines under its appropriate Approval Schedules as set forth
in Table 6.7-1 below. Equipment not approved under U. S.
Bureau of Mines Approval Schedules may be used only if the
licensee has evaluated the equipment and can demonstrate
by testing, or on the basis of reliable test informaticn,
that the material and performance characteristics of the
equipment are at least equal to those afforded by U. S.
Bureau of Mines approved equipment of the same type, as
specified in Table 6.7-1 below.

Unless otherwise authorized by the Commission, the licensee
does not assign protection factors in excess of those
specified in Table 6.7-1 below in selecting and using
respiratory protective equipment.

These specifications with respect to the provisicns of

20.103 shall be superseded by adoption of proposed changes
to 10 CFR 20, Section 20.103, which would make this specifi-
cation unnecessary.

individuals to concentrations of Argon-41 in the reactor



5/ Appropriate protection factors must be determined taking account of the
design of the suit or hood and its permeability to the contaminant under
conditions of use. No protection factor greater than 1,000 shall be used
except as authorized by the Commission.

6/ No approval schedules currently available for this equipment. Equipment
must be evaluated by testing or on basis of available test information.

7/ Only for clean-shaven faces.

NOTE 1: Protection factors for respirators, as may be approved by the
U. S. Bureau of Mines according to approval schedules for respirators to
protect against airborne radionuclides, may be used to the extent that they
do not exceed the protection factors listed in this Table. The protection
factors in this Table may not uve appropriate to circumstances where chemical
or other respiratory hazards exist in addition to radioactive hazards. The
selection and use of respirators for such circumstances should take into
account approvals of the U. S. Bureau of Mines in accordance with its applicable
schedules.

NOTE 2: Radicactive contaminants for which the concentration values in
Appendix B, Table I of 10 CFR Part 20 are based on internal dose due to in-
halation may, in addition, present external exposure hazards at higher
concentrations. Under such circumstances, limitations on occupancy may

2 3 .‘. o> -y - : | ‘-‘ T -~ e
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