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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND

Watts Bar-Unit 1

GOC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means
for detecting and, t~ the extent practical, identifying the
lTocation of the source of RCS LEAKAGE. Regulatory

Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Leakage detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can be readily detected in contained volumes by
monitoring changes in water level, in flow rate, or i: the
operating frequency of a pump. The containment pocket sump
used to collect unidentified LEAKAGE is instrumented to
alarm for increases of 0.5 to 1.0 gpm in the normal flow
rates. This sen_ itivity is acceptable for detecting
increases in unidentified LEAKAGE.

The reactor coociant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentation. Reactor coolant radioactivity
levels will be low during initial reactor startup and for a
few weeks thereafter, until activated corrosion products
have been formed and fission products appear from fuel
element cladding contamination or cladding defects.
Instrument sensitivities of 10% uCi/cc radicactivity for
particulate monitoring and of 10% uCi/cc radioactivity for
gaseous monitoring are practical for these leakage detcctioun
systems. Radioactivity detection systems are included for
monitoring both particu.ate and gaseous activities because
of their sensitivities and rapid responses to RCS LEAKAGE.

An increase in humidity of the containment atmosphere would
indicate release of water vapor to the containment. Dew

point temperature measurements can thus be used to monitor
humidity leveis of the containment atmosphere as an

(continued)
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BASES
BACKGROUND indicator of potential RCS LEAKAGE. A I°F increase in dew
(continued) point is well within the sensitivity range of available
instruments.
Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated leakage rate by this
m2ans may be questionable and should be compared to observed
increases in liquid flow into or from the containment pocket
sump. Humidity level monitoring is considered most useful
as an indirect alarm or indication to alert the operator to
a potential problem. Humidity monitors are no' required by
this LCO.
Air temperature and pressure monitoring methods may also be
used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
during plant operation, but a rise above the normally
indicated range of values may indicate RCS leakage into the
containment. The relevance of temperature and pressure
measurements are affected by containment free volume and,
for temperature, detector location. Alarm sicnals from
these instruments can be valuable in recognizing rapid and
sizable leakage to the containment. Temperature and
pressure monitors are not required by this LCO.
APPLICABLE The need to evaluate the severity of an alarm or an

SAFETY ANALYSES

Watts Bar-Unit |

indication is important to the operators, and the ability to
compare and verify with indications irom other systems is
necessary. The system response times and sensitivities are
described in the FSAR (Ref. 3).

The safety significance of RCS LEAKAGE varies widely
depernding on its source, rate, and duration. Therefare,
detecting and monitoring RCS LEAKAGE into the containment
area 15 necessary. Quickly separating the identified
LEAKAGE from the unidentified LEAKAGE provides quantitative
information to the operators, allcwing them to take
corrective action should a leak detrimental to the safety of
the unit and the public occur.

(continued)
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RCS Teakage detection instrumentation satisfies Criterion 1

One method of protecting against ' rge RCS leakage derives
from the ability of instruments to rapidly detect extremely
small leaks. This LCO requires instruments of diverse
monitoring principles to be NPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in time to aliow actions to place the plant in a safe
condition when RCS LEAKAGE indicates possible RCPB

The LCO is satisfied when monitors of diverse measurement
means are available. Thus, the containment pocket sump
level monitor, in combination with a gaseous and particulate
radioactivity monitor provides an acceptable minimum.

Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS leakage detection instrumentation is

In MODE 5 or 6, the temperature is to be < 200°F and
pressure is maintained low or at atmospheric pressure.
Since the temperatures and pressures are far lower than
those for MODES 1, 2, 3, and 4, the likelihood -f leakage
and crack propagation are much smaller. Therefore, the
requirements of this LCO are not applicacle in MODES 5

BASES
APPLICABLE
SAFETY ANALYSES of the NRC Policy Statement.
(continued)
LCO
degradation.
APPLICABILITY
required to be OPERABLE.
and 6.
ACTIONS A.l and A.2
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With the required containment pocket sump level monitor
inoperable, no other form of sampling cen provide the
equivalent information; however, the containment atmosphere
radioactivity monitor will provide indications of changes in
leakage. Together with the atmosphere monitor, the periodic
surveillance for RCS water inventory balance, SR 3.4.13.],

{continued)
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BASES

ACTIONS A.l and A.2 (continued)

must be performed at an increased frequency of 24 hours to
provide information that is adequate to detect leakage.

Restoration of the required containment pocket sump level
monitor to OPERABLE status within a Completion Time of

30 days is required to regain the function after the
monitor’s failure. This time is acceptable, considering the
Frequency and adequacy of the RCS water inventory balance
required by Required Action A.1l.

Required Action A.1 is modified by a Note that indicates
that the provisions of LCO 3.0.4 are not applicable. As a
result, a MODE change is allowed when the containment porket
sump level monitor is inoperable. This allowance is
provided because other instrumentation is available to
monitor RCS leakage.

B.1.1, 8.1.2, and B.2

With either the gaseous or the particulate containment
atmosphere radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in accordance with

SR 3.4.13.1, must be performed to provide alternate periodic
information.

With a sample obtained and analyzed or water nventory
balance performed every 24 hours, the reacto nay be

operated for up to 30 days to allow restoration of the
required containment atmosphere radioactivity monitors.

The 24 hour interval provides periodic information that is
adequate to detect leakage. The 30 day Completion Time
recogrizes at least one other form of leakage detection is
ava'lable.

Required Action B.1 and Required Action B.2 are modified by
a Note that indicates that the provisions of LCO 3.0.4 are
not applicable. As a result, a MODE change is allowed when
the gaseous and particulate containment atmosphere
radioactivity monitor channel is inoperable. This allowance

(continued)
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ACTIONS B.1.1, B.1.2, and B.2 (continued)
1s provided because other instrumentation is available to
monitor For RCS LEAKAGE.
C.1and C.2
If & Required Action of Condition A or B cannot be met, the
plant must be brought to a MODE in which the requirement
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE &
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.
0.1
With all required monitors inoperable, no automatic means of
menitoring leakage are available, and immediate plant
shutdown in accordance with L0 3.0.3 is required.
SURVEILLANCE SR _3.4.15.1
REQUIREMENTS

Watts Bar Unit |

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of
the required containment atmosphere radioactivity monitor.
The check gives reasonable confidence that the channel is

operating properly. The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions.

SR_3.4.15.2

SR 3.4.15.2 requires the performance of a (0T on the
required containment atmosphere radioactivity monitor. The
test ensures that the monitor can perform its function in
the desired manner. The test verifies the alarm setpoint
and the relative accuracy of the instrument string. The
Frequency of 92 days considers instrument reliability, and
operating experience has shown that i1t is proper for
detecting degradation.

(continued)

B 3.4-9]



RCS Leakage Detection Instrumentation

B 3.4.15
BASES
SURVEILLANCE SR_3.4.15.3 and SR 3.4.15.4
REQUIREMENTS
(continued) These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS leakage detection instrumentation
channels. The calibration verifies the accuracy of the
instrument string, including the instruments located inside
centainment. The Frequency of 18 months is a typical
refueling cycle and considers channel reliability. Aqain,
operating experience has proven that this Frequency is
acceptable.
REFERENCES 1. 10 CFR 50, Appendix A, General Design Criterion 30,

“Quality of Reactor Coolant Pressure Boundary."

2. Regulatory Guide 1.45, “Reactor Coolant Pressure
Boundary leakage Detection Systems," Revision 0, May
1973.

3. Watts Bar FSAR, Section 5.2.7, "RCPB Leakage Detection
Systems."
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 RCS Specific Activity

BASES

BACKGROUND

=

The maximum dose to the whoie body and the thyroid that an
individual at the site boundary can receive fo- 2 hours
duriny an accident is specified in 10 CFR 100 (Ref. 1). The
limits on specific activity ensure that the doses are held
to a small fraction of the 10 CFR 100 limits during analyzed
transients and accidents.

The RCS specific activity LCO limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a steam
generalor tube rupture (SGTR) accident.

The LCO contains specific activity Timits for both DOSE
EQUIVALENT I-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline limits. The limits ir the LCO are standardized,
based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.

The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately smail
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit |

The LCO Timits on the specific activity of the reactor
coolant ensures that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following a SGTR accident. The SGTR
safety analysis (Ref. 2) assumes the specific activity of
the reactor coolant at the 1.CO 1imit and an existing reactor
coolant steam generator (SG) tuke leakage rate of 1 gpm.

The safety analysis assumes the specific activity of the
secondary coolant at its Timit of 0.1 .Ci/qm DOSE EQUIVALENT

[-131 from LCO 3.7.14, "Secondary Specific Activity."

(continued)
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APPLICABLE
SAFETY ANALYSES
(~ontinued)
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The analysis for the SGTR accident establishes the
acceptance 'imits for RCS specific activity. Reference to
this anal: s is used to assess changes to the unit that
could affect RCS specific activitv as they relate to the
acceptance limits.

The analysis is for two cases of reactor coolant specific
activity. One case assumes specific activity at 1.0 uCi/gm
DOSE EQUIVALENT I-131 with a concurrent large iodine spike
that increases the [-131 activity in the reactor coolant by
a factor of about 50 immediately after the accident. The
second case assumes the initial reictor coolant iodine
activity at 60.0 ,Ci/gm DOSE EQUIVALENT I-131 due to a
pre-accident iodine spike caused by an RCS transient. In
both cases, the roble gas activity in the reactor coolant
assumes_1% failed fuel, which ciosely equals the LCO limit
of 100/E uCi/gm for gross specific activity.

The analysis also assumes a loss of offsite power at the
same time as the SGTR event. The SGTR causes a reduction in
reacter coolant inventory. The reduction initiates a
reactor trip from a low pressurizer pressure signal or an
RCS overtemperature AT signal.

The coincident loss of offsite power causes the steam dump
valves to close to protect the condenser. The rise in
pressure in the ruptured SG discharges radioactively
contaminated steam to the atmosphere through the SG power
operatec relief valves and the main steam safety valves.
The unaffected SGs remove core decay heat by venting steam
to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of
an SGTR accident are within a small fraction of the
Reference 1 dose guideline 1imits. Operation with iodine
specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed the limits
shown in Figure 3.4.16-1, in the applicable specification,
for more than 48 hours. The safety analysis has concurrent
and pre-accident iodine spiking levels up to 60.J uCi/qgm

DOSE EQUIVALENT [-131.

The remainder of the above 1imit permissible iodine levels
shown in Figure 3.4.16-1 are acceptable because of the low
probability of a SGTR accident occurring during the
established 48 hour time limit., The occurrence of an SGTR

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose
guideline limits.

The Timits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.

RCS specific activity satisfies Criterion 2 of the NRC
Policy Statement.

Lco

APPLICABILITY

Watts Bar-Unit |

The specific icdine activity is limited to 1.0 wCi/gm DOSE
EQUIVALENT I-131, and the gross specific activity in the
reactor coolant_is limited to the number of uCi/gm equal to

100 divided by E (average disintegration energy of the sum
of Lhe average beta and gamna energies of the coolant
nuciides). The limit on DOSE EQUIVALENT I-131 ensures the
2 hour thyroid do<e to an individual at the site boundary
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at ‘he site boundary during the DBA will be a
small fraction of the allowed whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation nf the LCO may result in reactor coolant
radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 16 CFR 106 dose
Juideline limits.

In MODES 1 and 2, and in MODE 3 with RCS average temperature
> 500°F, operation within the LCO limits for DOSE EQUIVALENT
[-131 and gross specific activity are necessary to contain
the potential consequences of an SGTR to within the
acceptabie site boundary dose values.

For operation in MODE 3 with RCS averaqge temperature

< 500°F, and in MODES 4 and 5, the release of radioactivity
in the event of a SGIR is unlikely since the saturation
pressure of the reactor coolant is below the 1ift pressure
settings of the main steam safety valves.

(continued)
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ACTIONS
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A.l and A.2

With the DOSE EQUIVALENT [-131 greater than the LCO limit,
samples at intervais of 4 hours must be tzken to demonstrate
that the limits of Figure 3.4.16-1 are not exceeded. The
Completion Time of 4 hours is required to obtain and analyze
a sampie. Swumpling is done to continue to provide 2 trend.

The DOSE EQUIVALENT [-13] must be restored to within limits
within 48 hours. The Completion Time of 48 hours i<
required, if the limit violation resulted from normal iadine
spiking.

A Note to the ACTIANS excludes the MOOE change restriction
of LCO 3.0.4. This exception allows entry into the
applicable MUDE(s) while relying on the ACTIONS even though
the ACTIONS may eventually require plant shutdown. This
exception 1s acceptable due to the significant conservatism
incorporated into the specific activity limit, the low
probability of an event which is limiting due to exceeding
this limit, and the ability to restore transient specific
activity excursions while the plant remains at, or proceeds
to power operation.

B.l and B.2

With the grass specific activity in excess of the allowed
limit, an analysis must be performed within 4 hours to
determine DOSE EQUIVALENT [-131. The Lompletion Time of
4 hours is required to obtain and analyze a sample.

The change within 6 hours to MIDE 3 and RCS average
temperature < S00°F lowers the saturation pressure of the
reactor coolant below the setpoints of the main steam safety
valves and prevents venting the SG to the environment n an
SGTR event. The allowed Completion Time of b hours is
reasonab’'«. based on nperating experionce, to reach MOO. 3
below 500°+ from full power conditions in an orderiy manner
and without chalienging glant systems.

(continued)
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ACTIONS c.1
{continued)
[f a Required Action and the assaciated Completion Time of
Condition A is nct met or if the DOSE EQUIVALENT I-131 is in
the unacceptable region of Figure 3.4.16-1, the reactor must
be brought to MODE 2 with PCS average temperature < 500°F
within € hours. The Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
below 500°F from full power conditions in an orderly manner
and without challenging plant systems.
SURVEILLANCE SR_3.4.15.1
RZQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as
a measure of the gross specific activity of the reactor
coolan. at least once every 7 days. Whiie basically a
quantitative measure of radionuclides with half lTives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous gamma
activities in the sample taken. This Surveillance provides
an indication of any increase in gross specific activity.

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO Timit
under normal operating conditions. The Surveillance is
applicable in MOCGES | and 2, and in MODE 3 with T, at least
500°F. The 7 day Frequency considers the unlikelihcod of 2
gross fuel failure during the time.

SR_3.4.16.2

This Surveillance is performed in MODE | only to ensure
iodine remains within limit during normal operation and
following rapid power changes when fuel failure is more apt
to occur. The 14 day Frequency is adequate to trend changes
in the iodine activity level, considering gross activity is
monitored every 7 days. The Frequency, between 2 and

6 hours after a power change = 15% RIP within a | hou
period, is established because the iodine levels peak during
this time following fuel faiiure; samples at other times
would provide inaccurate results.

(continued)
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SURVEILLANCE
REQUIREMENTS
(cont inued)

SR_3.4.16.3

A radiochemical analysis for E determination is required
every 184 days (6 months) with the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LCO and is required to verify plant operation
within the specified gross activity LCO Timit. The analysis
for E is a measurement of the average energies per
disintegration for isatcpes with half lives longer than

15 minutes, excluding iodines. The Frequency of 184 days
recognizes E does nat change rapidly.

This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after a minimum
of 2 effective full power days and 20 days of MODE 1
operation have elapsed since the reactor was last
subcritical for at least 48 hours. This ensures that the
radioactive materials are at equilibrium so the analysis for
E is representative and not skewed by a crud burst or other
similar abnormal event.

REFERENCES

1. Title 10, Code of Federzl Requlations, Part 100.11,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance," 1973.

2.  MWatts Bar FSAR, Section 15.4, "Condition [V - Limiting
Faults.”
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND

The functiens of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a loss of
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
provide Reactor Coolant System (RCS) makeup for a small
break LOCA.

The blowdown phase of 3 large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues ‘o be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowdown phase, reactor coolant inventory has vacated the
core through steam flashing and ejection out through the
break. The core is essentially in adiabatic heatup. The
balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the
core and ongoing reflood of the core with the addition of
safety injec.ion (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accurulators are passive comgunents, since no operator or
control actions are required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the a cumulator contents to the RCS,
if RCS pressure decreases below the accumulator pressure.

tach accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
operated isclation valve and two check valves in series.

The motor operated isoiation valves are interlocked by P-11
with the pressurizer pressure measurement channels to ensure
that the valves will autematically open as RCS pressure
increases to above the permissive circuit P-11 setpoint.

(continued)
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This interlock also prevents inadvertent closure of the
valves during normal operatinn prior to an accident.
Although not required for accident mitigation, the valves
will automatically open as a result of an SI signal. These
features ensure that the valves meet the requirements of the
Institute of Electrical and Electronic Engineers (IEEE)
Standard 279-1971 (Ref. 1) for "operating bypasses" and that
the accumulators will be availabla for injection without

The accumulator size, water volume. and nitrogen cover
pressure are selected so that three of the faur accumulators
are sufficient nartially cover the core before
significant clad welting or zirconium water reaction can
occur following a LOCA. The need to ensure that three
accumulators are adequate for this function is consistent
with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the

BASES
BACKGROUND
(continued)
reliance on operator action.
blowdown phase of the LOCA.
APPLICABLE

SAFETY ANALYSES

The accumulators are assumed uPERABLE in both the large and
small break LOCA analyses at full power (Ref. 2). These are
the Design Basis Accidents (DBAs) that establish the
acceptance limits for the accumulators. Reference to the
analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA, with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively
imposes a delay wherein the F(CCS pumps cannot deliver flow
until the emergency diesel generators start, come to rated
speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large break LOCA is a double ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure,

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)
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As a conservative estimate, no credit is taken for ECCS pump
flow until an effective celay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for SI signal
generatior. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large break LOCA.

The worst case small break LOCA anaiyses alsc assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
centrifugal charging pumps both play a part in terminating
the rise in clad temperature. As break size continues to
decrease, the rcle of the accumulators continues .o decrease
until they are not required an” the centrifugal charging
pumps become solely responsible for terminating the
temperature increase.

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFF 50.46 (Ref. 3)
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200°F;

b. Maximum cladding oxidation is < 0.17 times the total
cladding thickness before oxidation;

€. Maximum hydrogen generation from a zirconium water
reaction is < 0.0] times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

For both the large and small break LOCA analyses, a nominal
contained accumulator water volume is used. Tne contained

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty. For large breaks. an
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling and subsequent spill through the break during the
care reflooding portion of the transient. The analysis
makes a conservative assumption with respect to ignoring or
taking credit for line water volume from the accumulator to
the check valve. The safety analysis assumes values of
7627 gallons and 8082 gallons. To allow for instrument
inaccuracy, values of 7717 gallons and 8004 gallons are
specified.

The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is
perfermed to -ssure reactor subcriticality in a post LOCA
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum baron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentraticn is used in determining the cold
leg tc hot leg recirculation injection switchover time and
minimum sump pH.

The large and small break LOCA analyses are performed at the
minimum nitrogen cover pressure, since sencitivity analyses
have demonstrated that higher nitrogen cover pressure
results in a computed peak clad temperature benefit. The
maximum nitrogen cover pressure ana'ysis iimit of 690 psig
prevents accumulator relief valve actuation, and ultimately
preserves accumulator integrity. The LOCA analysis assumes
a value of 585 psig. To account for the accumulator tank
design pressure rating, and to allow for instrument accuracy
values of > 610 psig and < 660 psig are specified for the
pressure indicator in the main controi room. Additionally
to allow for instrument accuracy the alarm values of 599
psig and 669 psig are specified for the low and high alarms
respectively.

The effects on containment mass and enerqy r-leases from the

accumulators are accounted for in the appropriate analyses
(Refs. 2 and 4).

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

The accumulators satisfy Criterion 3 of the NRC Palicy
Statement.

Lco

The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling safety function following a LOCA. Four
accumulators are required to ensure that 100% of the
contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that
the contents of one accumulator spill through the break. If
iess than three accumulators are injected during the
blowdown phase of a LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 3) could be violated.

For an accumulator to be considered OPERABLE, the isolation
valve must be fully open, power removed above 1000 psig, and
the Timits established in the SRs for contained volume,
boron concentration, and nitrogen cover pressure must be
met.

APPLICABILITY
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In MODES 1 and 2, and in MODE 3 with RCS pressure

> 1000 psig, the accumulator OPERFBILITY requirements are
based on full power operation. Although cooling
requirements decrease as power decreases, the accumulators
are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At
pressures < 1000 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adaquate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46

(Ref. 3) limit of 2200°F.

In MODE 3, with RCS pressure < 1000 psig, and in MOODES 3, S,
and 6, the accumulator motor operated isolation valves are
closed to isolate the accumulators from the RCS. This
ollows RCS cooldown and depressurization without discharging
the accumulators nto the RCS or requiring depressurization
of the accumulators.

(continued)
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BASES {continued)

ACTIONS

A.1

If the boron concentration of one accumulator is not within
limits, it must be returned to within the Timits within

72 heurs. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentration lTimit, however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during reflood. Boiling of ECCS water in the
core during reflood concentrates boron in the saturated
liquid that remains in the core. In addition, current
analysis techniques demonstrate that the accumulators do not
discharge following a large main steam linz break for the
majority of plants. Even if they do discharge, their impact
s minor and not a design limiting event. Thus, 72 hours is
allowed to return the boron concentration to within limits.

B.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within | hour. [r this Condition, the
required contents of three accumulators cannot be assumed to
reach the core during 4 LOCA. Due to the severity of the
consequences should a LOCA occur in these conditions, the

I hour Compietion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen
cover pressure ensures that prompt action will be taken to
return the inoperabie accumuiator to OPERABLE status. The
Completicn Time minimizes the potential for exposure of the
plant to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returrad to OPERABLE status
within the associated Completion Time, the plant must be
brought to a MODE in which the |CO does not apply. To
achieve this status, the plant must be brought tc MODE 3
within 6 hours aad pressurizer prassure reduced to

{con®inued)
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Accumulators

B 3.5.1
BASES
ACTIONS C.1 and C.2 (continued)
< 1000 psig within 12 hours. The allowed Completion Times
are reasonable, based on operatirg experience, to reach the
required plant conditions from full power conditions in an
orderly manne- and without chalienging plant systems.
0.1
If more than one accumulator is incperable, the plant is in
a condition outside the accident analyses; therefore,
LCO 3.0.3 must be entered immediately.
SURVEILLANCE SR_3.5.1.1
REQUIREMENTS

Watts Bar-Unit |

Each accumulator valve should be verified to be fully open
every 12 hours. This verification ensures that the
accumulators are available for injection and ensures timely
discovery if a valve should be less thar fully open. If an
isolation valve is rnot fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve
position should not change with power removed, a closed
valve could result in not meeting accident analyses
assumptions. This Frequency is considered reasonable in
view of “Lher administrative controls that ensure a
mispositioned isolation valve is unlikely.

SR_3.5.1.2 and SR 3.5.1.3

Every 12 hours, borated water volume and nitrogen cover
pressur2 are verified for each accumulator. This Frequency
is sufficient to ensure adequate injection during 3 LOCA.
Because of the static design of the accumulator, a 12 hour
Frequency usually allows the aperatsr tc identify changes
before Timits are reached. Operatiug experience has shown
this Frequency to be appropriate for early detect:on and
correction of off normal trends.

(continued)
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8 3.5.1
BASES
SURVEILLANCE SR_3.5.1.4
REQUIREMENTS
icontinued) The boron concentration should be verified to be within

Watts Bar-Unit |

required Jimits for each accumulator every 31 days since the
static design of the accumulators limits the ways in which
the concentration can be changed. The 31 day Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inlTeakage. Sampling
the affected accumulator within 6 hours after a 75 gallons
(I% volume) increase will identify whether inleakage has
Caused a reduction in boron concentration to below the
required limit. This is consistent with the recommendat ion
of NUREG-1366 (Ref. 5).

R_3.5.1.5

Verification every 3] days that power is removed from each
accumulator isolation valve operator when the pressurizer
pressure is > 1000 psig ensures that au active failure could
not result in the undetccted closure of an accumulator motor
operated isglation valve. [f this were to occur, only two
accumulators would be available for injection given a single
failure coincicent with a LOCA. Since power is removed
under administrative control, the 3] day Freguency will
provide adequate assurance that powe~ is remaved.

This SR allows power to be supplied to the motor operated
isolation valves when pressurizer pressure is < 1000 psig,
thus allowing operational flexibility by avording
uanecessary delays to manipulate the breakers during plant
startups or shutdowns. Even with power suoplied to the
valves, inadvertent closure is prevented by the KCS pressure
interlock associated with the valyes.

Should closure of a valve accur in spite of the interlock,
the SI signal provided to the valves would open a closed
valve in the event of a LOCA. This design feature still
exists, but 1s no longer required for accident mitigation.

(continued)
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BASES (continued)

REFERENCES I. IEEE Standard 279-1971, "Criteria for Protection
Systems for Nuclear Power Generating Stations.”

2. Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System.”

3. Title 10, Code of rederal Requlations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Muclear Power Plants.”

4. Watts Bar FSAR, Section 15.0, "Accident Analysis."

5. MREG-1366, Improvements to Technical Specifications
Surveiilance Requirements, December 1992.
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ECCS - Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

8 3.5.2 ECCS-Operating

BASES

The function cof thaz ECCS is to provide core cuoling and
negative reactivity to ensure that the reactor core is
protected after any of the ‘ollowing accidents:

a. Loss of coolant accident (LOCA), coolant leakage
greater than the capability of the normal charging
system;

b. Rod ejection accident:

€. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater: and

d.  Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary
cooldown couvld add encugh positive reactivity to achieve
criticality and return to significant power.

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. [n the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold fegs. When sufficient water
is removea from the RWST tc ensure that enough boron has
been added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps, suction is
swilched to the contsinment sump for cold leg recirculation.
After approximately 15 hours, the ECCS flow is shifted to
the hot leg recirculation phase tc provide a backflush,
which would reduce the beiling in the top of the core and
any resultiag boron precipitation.

The ECCS consists of three separate subsystems: centrifugal
charging (high head), safety injection (51) (intermediite
head), and residua! heat removal (RHR) (low head). Each
subsystem consists of two recdundant. 100% capacity trains.
The ECCS accumulators and the RWST are also part of the

{continued)
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ECCS - Operating
B 3.5.2

BACKGROUND
{continued)

Watt: Bar-linit |

ECCS, but are not considered part of an ECCS flow path as
described by this LCQ.

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water fiom the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the
centrifugal charging pumps, the RHR pumps, heat exchangers,
and the S pumps. Each of the three subsy-tems consists of
two 100% capacity trains that are intercionnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem
design provides the operators with the ahility to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, a suctinnm
neader suppiies water from the RWST to the ECCS pumps.
Separate pining supplies each subsystem and each train
within the subsystem. The discharge from the SI and RHR
pumps divides and feeds an injection !ine to zach of the RCS
ccld Tegs. Throttle valves and piping hydraulic design are
set to dalance the fiow to the RCS and prevent pump runout.
This balance ensures sufficient flow to the core to meet the
analysis assumptions following a LOCA in one of the RCS cold

legs.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the centrifugal charging
pumps supply water until the RCS pressure decreases below
the 51 pump shutoff head. ODuring this period, the steam
generators are used to provide part of the core cooling
function.

During the recirculation phase of LOCA recovery, HR pump
suction is fransferred to the containment sump. The RHP
pumps then supply the other SCCS sumps. Initially,
recirculation is through the same paths as the injection
phase. Subsequently, recirculation provides injec.ion to
the hat and cold legs simultaneousiy.

(continued)
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B 3.5.7

BACKGROUND
{continued)

The ceatrifugal charging subsystem of the ECCS also
functions to supply borated water to the reactor care
following increased heat removal events, such as & ma
steam Tine break (MSLB). The limiting design conditions
occur when the re ative moderator temperature coefficient is
highly negative, such as at the >nd of each cycle.

During low temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for 'CO 3.4.12, "Cold
Jverpressure Mitigation System (COMS)," for the basis of
these requirements.

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard lcads is accomp}ished in
@ programmed time sequence for a loss of offsite power. If
offsite power is available, the safequard loads start
immediateiy. [f offsite power is not available, the
Engineered Safsty Feature (ESF) buses shed rormal operating
loads and are connected to the cmergency diesel generators
(EDGs). Safequard loads are then actuatea in the programmed
time sequence. The time dulay asscciated with diesel
starting, sequenced loadin7, and pump starting determinec
the time required before pumped flow 1s available to the
core following a LOCA.

The active ECCS components, alorg with the passive
accumulators and the RWST covered in LCO 3.5.]
"Accumulators,” and LCO 3.5.4, "Refueling Water Storage Tank
(RWST),™ provide the cooling water necessary to meet GOC 35
(Ref. 1).

APPLICABLF
SAFETY ANALYSES

Watts Bar-Unit |

The LCO helps to ensura that tre frllowing accer*ance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 2),
will be met following a LOCA:

3.  Maximum fuel element cladding temperature is < 2200°F:

b. Maximum cladding oxidation is < 0.17 times the total
cladding thic'ness hefore oxidation;

(~ontinued)
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SPPLICABLE
JAFETY ANALYSES
(continued)

—— R —
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€. Maximum hydrogen generation from a zircu um water
reaction is < 0.01 times the hypothetical amount
generated if ali of the mctal in the cladding
cylinders surroundng the fuel, excluding the cladding
surrounding the plenum volume, were to react,

d. Core is maintained in a coolable geometry; and

2.  Adequate long term core cocling capabitity is
maintained.

The LCC aiso Tmmits the putential for 2 post trip / ‘turr to
power following an “SLB event and ens. z- th't con’ ainment
tempe atyre | imits are met.

Each ECCS subsystem 1< taken credit for in a .. je break
LOC2 event at full power (Refs. 3 and 4) This event
establishes the raguirement for runout flow for the ECCS
gumps, as well as the maximum response time for their
actuation. The centrifugal charging pumps and SI putp. are
credited 1n a small bresak LOCA event. Thic eyent
establishes the flow 3nd discrarge head it the design point
for the centrilugal ci..g.ng pumps. The SGTR and MSL3
ovents als. credit the . antrifuga’ charging pumps. The
JPERABILITY requirementc for the ECCS are based on t“»
foliowing LOCA analysis assumptions:

a. A large creak LOCA vent, with 1755 o7 of ‘Zife power
and 2 sirglz fai'yre disabling one RHE pu:,y ‘toth EDG
traias are assumed to nperate due to reguiremants for
modeling ful' active containment heat removal system
ope-4ticy ) and

D. A 2al’ breaa LOCA evant. with a loss o affsite power
arnue . .i1gie failure dizabling one ECCS train.

Ouring the blowdown stage of + LOCA, the RCS uepressurizes
as primary coolant is ejectes *<-3uqh the break 1.0 the

cont. i ment. The nuclear riarts . 15 *arminates either b
noderdator voiding during large Lreaks or control rod
.nsertion ior smail vreaks. | ilowing depressurization,
emergency £oc.ing water is inio.ted into the cold legs,
flows into the downcomer, f1'. the | wer plenum, and

refloods the core,

(continued)
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APPLICABLE
SAFETY ANALYSES
{continued)

The effects on containment mass and energy releases ar.
accounted for in appropriate analyses (Refs. 3 and 4. The
LCO ensures that an ECCS train will deliver sufficient waier
to match boiloff rate. soon enough to minimize the
consequences of the core being uncovered following a large
LOCA. It alsc ensur=s that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOCA to mainlain core subcriticality. For smaller LOCAs,
the centrifucal charging pump delivers suf/icient fluid to
maintain RCS inventory. For a small break LOCA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

The ECCS trains satisfy Criterion 3 of the NRC Policy
Statement.

Lco

Watt, Bar Jn.t |

In MODES I, 2, and 3, two indejendent (and redundant) ECCS
trains are required to :nsure that sufficient ECCS flow is
available. assum:ag a single failure affecting either train.
Additiona. .y, individual components within the ECCS trains
may be called upon to mitijate the consequences of other
transients and accidents.

In MODES I, 2, and 3, an ECCS train con ists of a
centrifugal charging subsystem. an SI subsystem, and an RHR
subcystem. Fach train ir-ludes the pipirg, instruments, and
controls to ensure an J°FRAZIL flow J..h capable of *aking
suction from the R%SI upon an SI signa! and autcmaticaliy
transferring suctiun to *r: containment sump.

Puring an event r quiring "7LS actuation, 2 flow path is
required to proside an ab: ‘iat supply of water f- - the
RWST tc the PLS via the t(L5 pumps ard their respe-tiu.
supply headers to each of tne four cold leg injec*ion
nozzles. [In the long term, this ¢ ow path mayv be <«i! 'jed
to take its supply fyvon the contarnment sump and co su. ply
its 7low to the RS hot arf cn ! " ags.

The flow patn for sach train muc zintain it- desigae

indegpenden-. tn easure that ro .2 fatlure In diua. e
both ECLS tr :ns.

(cant .nued)
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APPLICABI.ITY

In MODES I, 2, and 3, the ECCS CPZRABILITY requirements for
*e ‘initin? Design Basis Ac-ident, 1 large break LOLA, are
.. on full poer operation. Al*"ough reduced power would
nit requre the same level of perfo mance, the accident
analysis does not picwide for reduced rcoling reguirements
in the lower MODES. The centrifugal charginq pump
performance is based on a smail break LGCR, which
establishes the pump performance curve ana has less
dependence on power. The SI pump perfurmance requirements
are based on a small break LOCA. DE 2 and MOOE 3
re wirements are bourded by the MQOE | analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the Si signal setpoint is manually bypassed by
operator control, and system functional reguirements are
relaxed as described in LCO 3.5.3, "ECCS - Shutdown."®

As indicaled 11 Note I, the flow path may be isolated for

2 hours in MO0t 3, under controlled conditions, to perform

pressure isolation valve testing per SR 3.4.14.1. ?he flow

path is readily restorable from the control room. MNote 2
rovides relief irom the restrictions of LCO 3.0.4 and SR
.9.4 to allow time to resture the required equipment to

OPERABLL status.

In MODES S and 6, plant conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE S are
addressed by LCO 3.4.7, "RCS Locps -MODE S, Loops Filled,”
and 1L 3.4.8, "RCS Loops -MODE 5, Loops Mot Filled."”

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Hea! Removal (RHR) and Coolant Circulation - High
Water Level,” and LCO 3.9.6, "Residual Heat Removal (RHR?
and Coolant Circulation - Low Water Level.”

ACTIONS

Watts Bar-Unit |

A.l

with one or more trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLF "CCS train
available, the inoperable compon=nts must be returned to
OPERABLF s*atus within 72 hours. The 72 hour Completion
Time is based on an NRC reliabiiity evaluation (Ref. 5) and
15 a reasonable time for regair of many FCCS components.

An ECCS train is inoperable if it 15 not capable of
deliveiing design flow to the ECS. [ndividual components

(continued)
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ACTIONS

Wat:s

Ear-Unit |

A.1 (continueq

are inoperable if they are not capable of performing their
design function or supporting systems are nat available.

The LCO requires the OPERABILITY of a number of independert
subsystems. Oue to the redundancy of trainc and the
diversity of subsystems, the inoperability of ne component
in a train does not render the ECCS incapable of gerforming
its function. Neither does the inoperability of twc
different components, each in a different train, necessarily
result in a loss of function for the ECCS. The intent of
this Condition is tc maintain 2 combination of equipment
such that 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train remains available. This allowr
increased flexibility in plant operations under
circumstances when components in opposite trains are
inoperable.

An event accompanied by a loss of offsite power and the
failure of an EDG can disable cne ECCS train until power is
restored. A reliability analysis (Ref. 5) has shown that
the impact of having one full ECCS train inoperable is
sufficiently small to justify continued operation for

72 hours.

Reference € describes situations in which cne component,
such as an RHR crossover valve, can disable both ECCS
trains. With one or more companent(s) inoperable such that
100% of the flow equivalent to a single GPERABLE ECCS train
1s not available, the facility is in a condition outside the
accident analysis. Therefore, LCO 3.0.3 must be immediately
entered.

B.] and B.2

[f the inoper..le trains cannot be returned to OPEPABLE
status within LFe associated Compiction Time, the plant must
be brought to a MOOE in which the LCO does not apply. To
achieve this -tat.s, the plant must be orought to MODE 3
within 6 hours and MODE 4 witkin 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an c-derly manner and without
challenging plant sy<tem;

(continued)
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SURVETLLANCE
REQUIREMENTS

att: Bar-Unit |

SR_2rt.2.1

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained.
Misalignment of these valves couid render both ECCS traius
inoperable. Securing these valves in position by removal of
power or by key Tocking the contral in the correct position
ensures that they cannct change position as a result of an
active failure or be inadvertantly misaligned. These valves
are of the type, describa! in Keference 6, that can disable
the function of both ECCS trains and invalidate the accident
analvses. A IZ hour Frequeacy is considered reasonable in
view uf other administrativa controls that will ensure a
misp.sitioned valve is unlikely.

SR_3.5.2.2

Verifying the correct alignment for manual, power operated,
ana automatic valves wn the ECLS flow paths provides
assurance that the proper “low paths exist for ECCS
operation. This SR dce. w. = apply to valves that are
locked, sea’ed, or ati~rw'ce secured in pos:tion, since
these were verified 1~ b2 in the correct position prior to
locking, sealing, or :zecuring. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves
verification that those valv.s capable of being
mispositioned ar: in the correct position. The 3] day
Frequency is appropriat- hecause tha valves are operated
under administrztive control, and an improper valve position
would only afrect a <ingie *rain. This Frequency has been
shown to be acceptabls thrcugh operating experience.

SR_3.5.

———— Ll

2

3

With the exceotion of the opcrating centrifugal cnarging
pump, the ECCS numpc are normally in a standby, nonoperating
mode. As such, flow path piping has the potential tg
develop voids and pockets o entrained gases. Maintaining
the piping from the ECCS punp. to the RCS full of wat .r

(contired)
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SURVEILLANCE
REQUIREMENTS

Watts Bar-Unit |

SR _3.5.2.3 (continued)

ensures that the system will perform properly, injecting its
full capacity into the RCS upon demanZ. This will also
prevent water hammer, pump cavitation, and pumping of
noncondensibie gas (e.g., air, nitrogen, or hydrogen) into
the reactor v2ssel following an SI signal or during shutdown
cooling. The 31 day Frequency takes into consideraticn the
gradual nature of gas accumulation in the ECCS piping and
the procedural controls governing system operation.

SR_3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross
deyradation caused -, ~-=1lar structural damage or other
hydraulic component problems i, required by Section XI of
the ASME Code. This type of testing may be accomplished by
measuring the pump developed head at only one point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pump bascline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the plant safety analysis. SRs are
specified in the [nservice Testing Program, which
encompasses Section X[ of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR_3.5.2.5 and SR_3.5.2.5

These Surveillances demnnstrate that each automatic ECCS
valve actuates to the required position on an actual or
simulated SI signal and that each ECCS pump starts on
receipt of an actual or simulated SI signal. This
Surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under
administrative contrcl. The 18 month Frequency is based on
the need to perform these Surveillances under the conditions
that apply during a plant outage and the potential for
unplanned plant transients if the Surveillances were
performed with the reactor at power. The 18 month frequency
is also acceptable based on consideration of the design
reliability (and confirming operating experience) of the
equipment. The actuation logic is tested as part of FSF

(continued)
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SURVEILLANCE
REQUIREMENTS

SR_3.5.2.5 and 3.5.2.6 (continued)

Actuation System testing, and equipment performance is
monitored as part of the Inservice Te ting Program.

SR 3.5.2.7

Realignment of valves in the flow path on an SI signal is
necessary for proper ECCS performance. These valves are
secured in a throttled position for restricted flow to a
ruptu-od cold leg, ensuring that the other cold legs receive
at leasi the required minimum flow. The 18 month Frequency
is based on the same reascns as those stated in SR 3.5.2.5
and SR 3.5.2.6.

SR_3.5.2.8

Periodic inspections of the containment sump suction inlet
ensure that it is unrestricted and stays in proper operating
condition. The 18 month Frequency 1s based on the need to
perform this Surveillance under the conditions that apply
during a plant outage, on the need to have access to the
location, and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. This fFrequency has been found tc be
sufficient to detect abnormal degradation and 1s confirmed
by operating experience.

REFERENCES

1. Title 10, Code of Federal Requlations, Part 50,
Appendix A, General Design Criterion 35, "Emergency
Core Cooling System."”

2. Title 10, Code of Federal Requlations, Part 50.46,
"Acceptance Criteria for Emergency Core Cocling
Systems for Light Water Nuclear Power Plant."

3.  Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System."

4. FSAR Bar FSR, Section 15.0, "Accident Analysis.”

5. NRC Memorandum to V. Stello, Jr., from R.L. Baer,
"Recommended Interim Revisions to LCO< for £CCS
Components,” December |, 1975.

6. IE Information Notice No. 87-01, "RHR Valve
Misalignment Causes Deqgradation of ECLS in PWPs,"
January 6, 1987.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.3 ECCS - Shutdown

BASES

BACKGROUND

The Background secticn for Bases 3.5.2, "ECCS -Operating,"
is applicable to these Bases, with the following
medifications

In MODE 4, the required ECCS train consists of two separate
subsystems: the high head centrifugal charging subsystem
for injectior and recirculation and the low head residual
heat removal (RHR) subsystem for recirculation.

The ECCS flow paths consist of 1) piping, valves, heat
exchangers, and pumps such that wa‘er from the refueling
water storage tank (RWST) can be injected via the charging
pump into the Reactor Coolant System (RCS) following the
accidents described in Bases 3.7.2 and 2) piping. valves,
heat exchangers, and pumps such that water from the
containment sump can be recirculated to the RCS from the RHR
and charging subsystems.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit 1

The Applicable Safety Analyses section of Bases 3.5.2 also
applies to this Bases section with the follawing
modifications.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic safety injection (SI) actuation is not available,
In this MODE, sufficient time exists for manual actuation of
the required ECCS to mitigate the consequences of a DBA.

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisfy
Criterion 3 of the NRC Policy Statement .

[n MOCE 4, one of the two independent (and redundant) ECCS
trains is required to be OPERABLE to ensure that sufficient
ECCS flow is available to the core fol ‘owing a DBA,

(continued)
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In MODE 4, an ECCS train consists of a centrifugal charging
subsystem and an RHR subsystem. Each centrifugal charging
subsystem includes the piping, instruments, and controls to
ensure an OPERABLE flow path capable of tiking suction from
the RWST and transferring suction to discharge of the RHR
subsystem. Each RHR subsystem includes the piping,
instruments, and controls to ensure an OPERABLE flow path
~~>2ble of taking suction from the containment sump and
recirculating to the RCS.

During an event requiring ECCS :ctuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via a charging pump and its respective
supply header. In the loig term, the flow path may be
switched to take its suppiy from the containment sump and
provide recirculation flow to the RCS.

in MODES 1, 2, and 3, the GPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4, one OPERABLE ECCS train is acceptable without
single failure consideration, on the basis of the stable
reactivity of the reactor and the limited core cooling

In MODES 5 and 6, plant conditions are such that the
probability of an event requiring £CrS injection is
extremely low. Core cocling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops - MODE 5, Loops Mt Filled."

MODE 6 core cooling requirement; are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation -High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation - Low Water Level."

BASES
LCO
(contirued)
APPLICABILITY
requirements.
ACTIONS Al

Watts Bar-Unit 1

With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss of coolant arcident. The
Completion Time of immediately to initiate actions that
would restore at least one £CCS RHR subsystem to OPERABLE
status ensures that prompt action 15 taken to restore the
required recirculation cooling capacity. MNormally, in

MODE 4, reactor decay heat is removed from the PCS by an RHR
loop. (f no RHR loop is OPERAELE for this function, reactor

(continued)
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ECCS - Shutdown
B 3.5.3

ACTIONS

Watts Bar-Unmit |

A.l  atinued)

decay heat must be removed by some alternate method, such as
use of the steam generators. The alternate means of heat
removal must continue until the inoperable RHR loap
componenis can be restored to operation so that decay heat
removal is continuous.

With both RHR pumps and heat exchangers inoperabie for decay
heat removal, it would be unwise to require the plant to go
to MODE 5, where the unly available heat removal system is
the RHR. Therefore, the appropriate action is to initiate
measures to restore one ECCS RHR subsystem and te continue
the actions until the subsystem is restored to OPERABLE
status.

The Note allows the required ECCS RHR subsystem to be
inoperable due to surveillance testing of RLS Pressure
Isolation Valve leakage (FCV-74-2 and FCV-74-8). This
allows testing while the RCS pressure is high enough to
obtain valid leakage data and following valve closure for
the RHR decay heat removal path. The condition requiring
alternate heat removal methods ensures t.at the RCS heatup
rate can be controlled to nrevent Mode 3 entry and thereby
ensure that the reduced ECCS operational requirements are
maintained. The condition requiring manual realignment
cagabi!ity from the main contral room ensures that in the
unlikely event of a Design Basis Accident during the 1 hour
of Surveillance testing, the RHR subsystem can be placed in
ECCS recirculation mode when required to mitigate the event.

8.1

With no ECCS centrifugal charging subsystem OPERABLE, due to
the inoperability of the centrifuaal charging pump or flow

path from the RWST, the plant is repared to provide
high pressure response to Design ¢ . Events requiring SI.
The 1 hour Completion Time to restore at least one ECCS
centrifugal charging subsyst-  to OPERABLE status ensures
that prompt action 15 taken to , vide the required cooling
capacity or to initiate actions tu piace the plant in

MODE 5, where an ECCS train is not required,

(continued)
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When the Required Actions of Condition B cannot be completed
within the required Completion Time, the plan* must be
placed in a MODE in which the LCO does not a¢. y. Te
achieve this st:tus the plant must be brougt o MODE 5
within 24 hours. 71°° allowed Completion Time + reasonable,
based on operating expe-ience, to reach the requ:.ed plant
condition in an orderly manner and without challenging plant

The applicable Surveillance descriptions from Bases 3.5.2
apply. This SR is modified by a Note that allows an RiR
train to be considered OPERABLE during alignment and
operation for decay heat removal. if capable of being
manually realigned (remote or local) to the ECCS mode of
operation and not otherwise inoperable. This allows
operation in the RHR mode during MODE 4, if necessary.

BASES
ACTIONS C.1
(continued)
systems or operators.
SURVEILLANCE SR _3.5.3.1
REQUIREMENTS
REFERENCES

The applicable references from Bases 2.5.2 apply.

Watts Bar-Unit |
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage Tank (RW<T)

BASES

BACKGROUND

Watt. Bar-Unit |

The RWST supplies borated water to the Chemical and Volume
Control System (CVCS} during abnorral operating conditions,
0 the refueling pool during refueling, and to the FCCS and
the Containment Spray System during accident conditions.

The RWST supplies both trains of the ECCS and the
C-ntainment Spray System through a common supply header
during the injection phase of a loss of coolant accident
(LOCA) recovery. Motor operated isolation valves are
previded to isoiate the RWST from the ECCS once the system
has been transferred to the recirculation mode. The
recirculation mede is entered when pump suction is
transfarred to the containment sump following receipt of the
RWST - Low coincident with Containment Sump Level-High
signal. Use of a single RWST to supply both trains of the
ECCS and Containment Spray System is acceptable since the
RWST is a pas<ive component, and passive failures are not
required to be assumed to occur coincidentaily with Design
Basis Events until after transfer to the recirculation mode.

The switchover from ncrmal operation to the injection phase
of ECCS operation requires changing centrifugal charging
pump suction from the CVCS volume control tank (VCT) to the
RWST through the use of isolation valves. Fach set of
isolation valves is interlocked so that the VCT isolation
valves will begin to close once the RWST isolaticn valves
are fully open. Since the VCT is under pressure, the
preferred pump suction will be from the VCT until the tank
is isolated. This will result in a delay in obtaining the
RWST borated water. The effects of this delay are discussed
in the Applicable Safety Analyses section of these Rases.

Ouring normal operation in MODES 1, 2, and 3, the safety
injection (SI) and residual heat removal (RHR) pumps are
aligned to take suction from the RWS,.

The ECCS and Containment Spray System pumps are provide !
with recirculation lines that ensure each pump can maintain

minimum flow requirements when operating at or near shutoff
head conditions.

(continue
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RWST
B 3.5.4

BACKGROUND
(continued)

When the suction for the ECCS and Containment Spray System
pumps is transferred to the containment sump, the RWST flow
paths must be isolated to prevent a release of the
containment sump contents to the RWST, which could result in
a release of contaminants to the atmosphere and the eventual
loss of suction head for the ECCS pumps.

This LCO ensures that:

a. The RWST contains sufficient borated water to support
the ECCS during the injection phase;

b. Sufficient water volume exists in the containment
sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of ceoling: and

c. The reactor remains subcritical following a LOCA.

Insufficient water in the RWST could result in insufficient
cooling capacity when the transfer to the recirculation mode
occurs. Improper boron concentrations could result in a
reduction of SDM or excessive horic acid precipitation in
the core following the LOCA, as well as excessive caustir
stress corrosion of mech nical components and systems inside
the containment.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit |

Ouring accident conditions, the RWST nrovides a source of
borated water to the ECCS and Containment Spray System
pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safetv Analyses section of B 3.5.2, "FCCS
Operating”; B 3.5.3, FfCCS Shutdown"; and B 3.6.6,
“Containment Spray Systems.” These analyses are used to
assess changes to the RWST in order to e aluate their
effects in relation to the acceptance limits in the
analyses.

The RWST m:ist also meet volume, boron concent ation. and
temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LGCA events since the

(continued)
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B 3.5.¢4

APPLICABLF
SAFETY ANALYSES
(continued)

Watts Bar-Unit |

required volume is a small fraction of the available volume.
The deliverable volume limit is set by the LOCA and
containment analyses. For the RWST, the deliverable voliume
is different from the total volume contained since, due to
the design of the tank, more water can be contained than can
be delivered. The minimum boron concentration is an
explicit assumprion in the main steam line break (MSLB)
analysis to ensure the required shutdown capability. The
maximum boron concentraticn is an explicit assumption in the
inagvertent £CCS actuation analysis, altheugh it is
typically a nonlimiting event and the results are very
insensitive to horon concentrations The maximum
temperature ensures that the amount of cocling provided from
the RWS1 during the heatup phase of a feedline break is
consistent with safety analysis assumptions; the minimum is
an assumption in both the MSLB and inadvertent ECCS
actuation analyses, althaugh the inadvertent ECCS actuation
event is typically ncnlimiting.

The MSLB analysis has cor  .:red a delay associated with the
interlock batween the .  and &WST isolation valves, and the
results show that thes departure from nucleate boiling design
basis is met. The delay has been established as 27 seconds,
with offsite power available, or 37 seconds without offsite
power.

For 2 large break LOCA analysic, the minimum water volume
limit of 370,000 gallons and the lower baron concentration
limit of 2000 ppm are used to compute the past LCCA sump
boron concentraticn necessary to assure subcriticality. The
large break LOCA is tne limiting case since the safety
analysis assumes that all con.rol rods are aut of the core.

The upper limit on boran concentration of 2100 ppm i5 used
to determine the maximum 21lowable time o switch to hot leg
recirculation following a LOCA. The purpase of switching
from cald leg to hat leq injection is to avoid boron
precipitation in the core following the accident.

(continued)
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APPLICASLE
SAFETY ANALYSES
(continued)

In the ECCS 2nalysis, the containment spray temperature is
assumed to be equai to the RWST Tower temperature limit of
50°F. If the lower temperature limit is viaolated, the
containment spray further reduces containment pressure,
which decreases the rate at which steam can be vented out
the break and increases peak ciad temperature. The
acceptabie temperature range of 60°F to I1G3°F is assumed in
the large break LOCA analysis, and the small break analysis
value bounds the upper temperature limit of 105°F. The
upper temperature limit of 105°F is also used in the
containment CPERAUILIIY analysis. Exceeding the upner
temperature iimit will result in a higher peak clad
temperature, because there is less heat transfer from the
core to the injected water foliowing a LOCA and higher
containment pressures due to reduced containment spray
cooling capacity. For the containment response following an
MSLB, the lower limit on boron concentration and the upper
limit on RWST water temperature are uced to maximize the
total energy release to containment.

The RWST satisfies Criterion 2 ot the NRC Policy Statement.

Lco

RPPLICABILITY

The RWST ensures that an idequate suppiy of borated water is
available to cool and depressurize the contaiament in the
event cf a Design Basis Accident (0BA), to ccal and cover
the core in the event of a LOCA, to maintain the reactor
subcritical following a OBA, and to ensur. adequate level in
the containment sump to support £CCS and Containment Spray
System pump nperation in the recirculation mode.

To be considered CPERABLE, tha RWST must mee* the water
volume, boron concentration, and tocmperature |imits
established in the SRs.

[n MODES i, 2, 3, and 4, RWST OPFRABILIT/ requirements are
dictated by £ECCS and Containment Spray System OPERABILITY
requirements. Since both the CCLS and the Containment Spray
System must be OPERABLE n MODES 1, 2. 3, and 4, the RWST
must also be OPERABLE to support their operation. Core
cool,ng requirements in MODE 5 are addressed by LCO 2.4.7,
"RCS 'oops -MODE 5, Loops Filled,” and LCO 3.4.8, "RCS

(continued)
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B 3.5.4
BASES
APPLICABILITY Loops -MODE S, Loops Not Filled." MODE 6 core cooling
(continued) requirements are addressed by LCO 3.9.5, "Residual Heat
‘ Removal (RHR) and Coolant Circulation-High Water Level,"

and LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level.”

ACT IONS Al

Watts Bar-lUnit |

With RWST boron concentration or borated water temperature
not within Timits, they must be returned to within limits
within 8 hours. Under these conditions neither the EICS nor
the Containment Spray System can perform its design
function. Therefore, prompt action must be taken to restore
the tank to OPERABLE condition. The 8 hour limit to restore
the RWST temperature or boron concentration te within limits
was developed considering the time required to change either
the boron concentration or temperature and the fact that the
contents of the tank are still available for injection.

B.1

With the RWST inoperable for reasons ather than Condition A
(e.g., water volume), it must be restared to OPERABLE status
within 1 hour.

In this Condition, neither the ECCS nor the Containment
Spray System can perform its design function. Therefore,
prompt action must be taken to restore the tank to OPERABLE
status or to place the plant in 2 MODE in which the RWST is
not required. The short time limit of | hour to restore the
RWST to OPERABLE status is based on thic ondition
simultaneously affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
assnciated Completion Time, the plant must be brought to a
MOOE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 35 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full

(continued)
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BASES

ACTIONS C.1 and C.2 (continued)

power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR _3.5.4.1

REQUIREMENTS
The RWST borated water temperature should be verified every
24 hours to be within the limits assumed in the accident
analyses band. This Frequency is sufficient to identify a
temperature change that would approach either limit and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when ambient air temperatures
are within the operating limits of the RWST. With ambient
air temperatures within the band, the RWST temperature
should not exceed the limits.

SR_3.5.4.2

The RWST water volume shoul. be verified every 7 days to be
above the required minimum level in order to ensure that a
sufficient initial supply is available for inje~tion and to
support continued ECCS and Containment Spray System pump
operation on recirculation. Since the RWST volume is
normally stable and is protected by an alarm, a 7 day
Frequency i< appropriate and has been shown to be acceptable
through operating experience.

SR_3.5.4.3

The boron concentration of the RWST shouid be verified every
7 days to be within the required limits. This SR ensures
that the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pF Jill be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrusion on mechanical systems
and components will be minimized. Since the BWST volume is
normally stahle, a 7 day sampling Frequency to verify boron

(continued)
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BASES

SURVEILLANCE SR_3.5.4.3 [(continued)

REQUIREMENTS
cencentration is appropriate and has been shown to be
acceptable through operating experience.

REFERENCES l.  Watts Bar FSAR, Section 5.3, "Emergency Core Cooiing

System," and Section 15.0, "Accident Analysis."

wn
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Seal Injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3...5 Seal Injection Flow

BASES

BACKGROUND

The function of the seal injection throttle valves during an
accident is similar to the function of the ECCS throttle
valves in that each restricts flow from the charging pump
header to the Reactor Coolant System (RCS).

The restriction ocn reactor coolant pump (RCP) seal injection
flow Timits the amount of ECCS flow that would be diverted
from the injection path following an accident. This limit
is based on safety anaiysis assumptions that are required
because RCP seal injection flow is not isolated during SI.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit |

A1l ECCS subsystems are taken credit for in the large

break lcss of coolant accident (LOCA) a. full power

(Ref. 1). The LOCA analysis establishes the minimum flow
for the ECCS pumps. The centrifugal charging pumps are also
credited in the small break LOCA analysis. This analysis
establishes *he flow and discharge head at the design point
for the centrifugal charging pumps. The steam generator
tube rupture and main steam line break event analyses also
credit the centrifugal charging pumps, but are not limiting
in their design. Reference to these analyses is made in
assessing cnanges to the Seal Injection System for
evaluation of their effects in relation to the acceptance
limits in these analyses.

This LCO ensures that seal injection flow of < 40 gpm, with
charging pump discharge header pressure > 2430 psig and
pressurizer level control valve full open, will be
sufficient for RCP seal integrity but limited so that the
ECCS trains will be capable of delivering sufficient water
to match boiloff rates soon enough to minimize uncovering of
the core following a large LOCA. It also ensure:z that the
centrifugal charging pumps will deliver sufficient water for
a smail LOCA and sufficient boron to maintain the core
subcritical. For smaller LOCAs, the charging pumps alone
deliver sufficient fluid to overcome the loss and maintain
RCS inventory.

(continued)
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Seal Injection Flow
B 3.5.5

APPLICABLE
SAFETY ANALYSES
(continued)

Seal injection flow satisfies Criterion 2 of the NRC Palicy
Statement.

Lco

The intent of the LCO Timit on seal injection flow is to
riake sure that flow through the RCP seal water injection
line is Tow enough to ensure that sufficient centrifugal
charging pump injection flow is directed to the RCS via the
injection points (Ref. 2).

The LCO is not strictly a flow limit, but rather a flow
Timit based on a flow line resistance. In order to
establish the proper flow line resistance, a pressure and
flow must be known. The flow line resistance is determined
by assuming that the RCS pressure is at normal aperating
pressure and that the charging pump discharge pressurs is
greater than or equal to the value specified in this L(CO.
The charging pump discharge header pressure remains
essentially constart through all the applicable MODES of
this LCO. A reduction in RCS pressure would result in more
flow being diverted to the RCP seal injection line than at
normal operating pressure. The vaive settings established
at the prescribed charging pump discharge header pressura
result in a conservative valve position should RCS pressure
decrease. The additional modifier of this LCO, the
pressurizer level control valve being full open, is required
since the valve is designed to fail open for the accident
condition. With the discharge pressure and control valve
position as specified by the LCO, a flow limit is
established. [t is this flow limit that is used in the
accident analyses.

The Timit on seal injection flow, combined with the charging
pump discharge he.der pressure limit and an open wide
condition of the pressurizer level control valve, must be
met to render the ECCS OPERABLE. [f these conditions are
not met, the ECCS fiow will not be ac assumed in the
accident analyses.

APPLICABILITY

In MODES 1, 2, and 3. the seal injection flow limit is
dictated by ECCS flow requirements, which are specified for

(continued)
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Seal Injection Flow
B 3.5.5

BASES

APPLICABILIT, MODES 1, 2, 3, and 4. The seal injection flow limit is not
(continued) applicabie for MODE 4 and lower, however, because high seal
injection flow is Tess critical as a result of the lower
initial RCS pressure and decay heat removal requirements in
thes~ MODES. Therefore, RCP seal injection flow must be
Timited in MODES I, 2, and 3 to ensure adequate £ CS
performance.

ACTIONS A.l

dith ' ‘e seal injection flow exceeding its limit, the amount
of charging flow available to the RCS may be reduced. Under
this Condition, action must be taken to restore the flow to
below its limit. The operator has 4 hours from the time the
flow is nown to be above the limit to correctly position
the manuc' valves and thus be in compliance with the
accident .nalysis. The Completion Time minimizes the
potential >xposure cf the plant to a LOCA with insufficient
injection “low and provides a reasonable time to restore
seal injec ‘on flcw within Timit. This time is conservative
with respec. to the Completion Times of ,ther ECCS LCOs: it
is based on operating experience and is sufficient for
tak:ing corrective actions by operations personnel] .

B.1 and B.?

When the Required Actions cannot be completed within the
required Campletion Time, the plant must be placed in 3 MODE
in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 3 within 6 hours
and to MODE 4 within 17 hcurs. The allowed Comgletion Times
are reasonable, based on operating experience, to reach the
requived plant conditions in an ordzrly manner and without
challenging plant systems.

(continued)
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Seal Injectien Flow
E 31.5.5

Verification every 31 days tha: the manual seal injection
throttle valves are adjusted io give a flow within the limit
ensures that proper manual seal injection throttie valve
position, and hence, proper seal injection flow, is
maintained. The Frequency of 31 days is based on
engineering judgment and is consistent with other ECCS valve
Surveillance Frequencies. The Frequency has proven to be
acceptable through operating experience.

As noted, the Surveillance is not required to be performed
until 4 hours after the RC pressure has stabilized within a
t 20 psig range of normal operating pressure. The ACS
pressure requirement is < ecified since this configuration
will produce the required pressure conditions necessary to
assure that the manual valves are set correctly. The
exception is Timited to 4 hours to ensure that the
Surveillance is timely.

SURVEILLANCE SR _3.5.5.1
REQUIREMENTS
REFERENCES

1. Watts Bar FCAR, s:ciion 6.3, "Emergency Core Cooling
System,’ and Section [5.0, "Accident Analysis.”

2. Title 10, Code of Federal Requlations, Part 50.45,
"Acceptance (riteria for Emergency Core Cooling
Systems for Light-Water Muclear Plants.” 1974.
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B 3.6.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment

BASES

BACKGROUND

Watts Bar-Unmit |

The containment is a free standing steel pressure vessel
surrounded by a reinforced concrete shieid building. The
containment vessel, including all its penetrations, is a low
leakage steel shell designed to contain the radicactive
material that may be released from the reactor core
following a Design Basis Accident (DBA). Additignally, the
containment and shiesid building provide shielding from the
fission products that may be present in the containment
atmosphere following accident conditions.

The containme.t vessel is a vertical cylindrical steel
pressure vessel with hemispherical dome and a concrete base
mat with steel membrane. [t is completely enclosed by a
reinforced concrete shield building. An annular space
exists between the walls and domes of the steel containment
vessel and the concrete shield building to provide for the
coliection, mixing, hoidup, and controlled reiease of
containment out leakage. [ce condenser containments utilize
an outer concrete building for shielding and an inner steel
containrment for leak tightness.

Containment piping penetration assemblies provide for the
passage of process, service, sampling, and instrumentation
pipelines into the containment vessel while maintaining
containment integrity. The shield building provides
shielding and 21lows controlled filtered release of tne
annulus atrospherz under accident conditions, as well as
environmental m ssile protection for the containment vessse!
and Muclear Steam Supply System.

The inner steel containment and its penetrations establish
the leakage limiting boundary of the containment.
¥2intaining the containment OPERABLE limits the leakage of
fission product radicactivity from the containment to the
environment. SR 3.5.1.1 ieakage rate requirsvents comply
with 10 CFR 50, Appendix J (Ref. 1), as modified by appsveved
exemptions.

The isciation devices for the penetrations in the

containzent boundary are a part of (he containment leak
tight barrier. Tc maintain this leak tight barrier:

(cont inued)



Containment
B 3.6.1

a. All penetrations required to be closed during accident

I. capable of being closed by ar OPERABLE automatic

2. closed by manua! valves, 5lind flange., or
de-activated automatic valves secured in their
closed positions, except as provided in
LCO 3.6.3, "Containment [solation Valves.”

BASES
BACKSROUND
(cantrreed) conditions are either:
containment isolation system, or
5. Each air lock 1s OPERABLE, except as provided in
LCO 7.6.2, "Containment Air Locks."
€. Ail equipment hatches are closed.
APPLICABLE

SAFETY ANALYSES

Watts Bar-un‘t

The safety design basis for the containment is that the
containment must withstand the pressures and temperatures of
the limiting D3A without exceeding the G-sign leakage rates.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss
of cnolant accident (LOCA), a steam line break (SLB), and a
rod ejection accident (REA) (Ref. 2). [In addition, reiease
of significant fission product radioactivity within
containment can cccur from a LOCA or REA. [n the DBA
analyses, it is assur-d that the containment is OPERABLE
such that, for the DBAs invulving release of fission product
radioactivity, reiease to tk= environment is controlled by
the rate of containment !sakage. The containment was
designed with an allowatle leakage rate of 0.25% of
centainment air weight per day (Ref. 3). This leakage rate,
used in the evaluation of affsite doses resulting fro-
accidents, 15 defined in 10 CFR 59, Appendix J (Ref. 1), as
L,: the maximum allowable containment leakage rate at the
calculated peak containment internal pressure (P,) resulting
from the limiting DBA. The allowable lpakage rate
represented by [, form: the basis for the acceptance
Criteria imgosed on all con 'inment leakage rate testing.

L. is assumed to be 0 25% per 4ay in the safety analysis at
P, = 15.0 psig which boui 45 th. calculated peak contzinment

(continuid)
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Containment
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

internal pressure resulting from the limiting design basis
1OCA (Ref. 3).

Satisfactory leakage rate test rescits are a requirement for
the establishment of containment GPERABILITY.

The containment satisfies Criterion 3 of the NRC Pelicy
Statement.

Lco

Containment OPERABILITY is maintained by iimiting leakage te
s 1.0 L,, except prior to the first startup after performing
a required 10 CFR 50, Appendix J, leakage test. At this
time, the combined Type B and C Teakage must be < 0.6 L.,
and the overall Type A leakage must be < 0.75 L,-

Compliance with this LCO will ensure a cintainment
configuration, including equipment hatches, that is
structurally sound and that will limit leakage tc those
leakage rates assurad in the safety analysis.

Individual leakage rates specified for the containment air
Tock (LCO 3.6.2). purge valves with rasiiient seals. and
shield buiiding containment bypass leakage (LCO 3.6.3) are
not specifically part of the acceptance criteria of

16 CFR 50. Appendix J. Therefore, leakage raies exceeding
these individual limits only result in the containment being
inoperable when the leakage results in exceeding the
acceptance criteria of Appendix J.

APPLICABILITY

Watt: Bar-Unit |

In MOOES I, 2, 3, 2nd 4, 2 DBA could cause 3 release of
radicactive material into containment. [n MODES S and 6.
the probability and consequences of these events are raduced
due to the pressure and temperature limitations of these
MOCES. Tharefore, cuntainment is not required to be
OPERABLE in MODE 5 to prevert leakage of radioactive
material frem containment. The requirements for containment
during MOOE 6 are addrassed in 120 1.9.4, "Containment
Penetrations.”

(cont inued)
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BASES (continued)

Centainrent
83.6.1

In the event containment is inggerable, containment must be
restared to OPERABLE status within | hour. The [ hour
Completion Time provides a pericd of time to correct the
problea commensurate with the importance of maintaining
Containm:nt OPERASLE during MODES [. 2, 3, and 8. TIh,; time
seriod alsa ensure- that the probability of an accident
(requiring containment OPERABILITY) occurring during pericds
when containment is inoperable is minimal.

[ containment cannst b2 restored to OPERABLE status within
the required Completion Time, the plant must be brought to a
MOOE in which the iC0 ises not apply. a achieve this
status, the plant must be brought to at least MODE 3 within
§ hours and to MI0E S within 36 hours. The allowed
Complstion Times are re:.onable, hased on cperating
cxperience, to reach the required plant conritions from fyll
power cenditions v an coderly aanner and withaut
challenging plant syctems.

ACTIONS A.l

8.1 ard B.2
SURVE [LLANCE SK 6.1.1
REQUIREMENTS

Watr, Bar-Unit |

Maintaining the cuntainment OPERABLE requires comyiiance
with the visual examinations and 'aakage rate test
requirements of [0 CFR 50, Appendix J (Ref. 1), as modified
by approved exemptions. Failure to mest air lock, shielg
building containment bypass Teakage pat*, and purge vaive
with resilient seal lsakage limits specified in LCO 3.6.2
and LCO 3.5.3 does nat invalidate th= acceptability of these
overa!l leakage determinitions unless their contribution to
overall Type A, B, and € leakage causes that to exceed
limits. As left leakage prior to the first startug after
performing a required 10 CFR 50, Appendix .. leakage test is
requireg fo be < 0.5 L, for combined Type B and C leakage,
and < 0.75 L, for averall Type A leakage. At all other
times between raguired 'eakaye rate tes’s. the acceptance
criteria is ba.3d 9n an overall Type A leakage limit of
s1.0L,. At <[.0L, the offsite dose consequences ara
bounded by *ne 3ssumptions of the safety analysis,

(continued)



Containment
B 3.6.1

3ASES

SURVETLLANCE SR_3.6.1.1 ({continued)

REQUIREMENTS
SR Freguencies are as required by Appendix J, as modified by

apgproved exempticns. Thus, SR 3.0.2 (which allows Fregquency
extensions; does not apply. These pericdic testing
requirements verify that the containment Teakage rate does
not exceed the leakage rate assumed in the safety anmalysis.

REFERENCES I. Title 10, Code of Fedz-1l Requlations, Part 50.
Appendix J, "Primary Reactc~ Containment Leakage
Testing for Water-Cioled Power Reactors.”

2. Watts Bar FSAR, Section 15.0, "Accident Analysis.”

3. Watts 3ar FSAR, Section 6.2, "Contaiument Systems.”

o
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Contai~ment Air Locks

B 3.6.2
B 3.6 CONTAINMENT SYSTEWS
B 3.5.2 Contaitnment Air  :ks
BASES
BACKGROUND Containzent air locks form part of the containment pressure

boundary and provide a means for pe:seanel access during all
MOOES of gperation.

Each air lock 15 wceinally a rigut circular cylinder. 8 St 7
inches in diameter, .ith a door at each end. Tae doors are
interlocked to preven: simyltaneous opening. During peris.is
when containment is not required tc be NPERABLE, the door
t.terlock mechanism .4y Ce disabied. 3llowing be*h daoors of
an air Tock to remain cpen for ex'ended periocds when
rrequent conta‘nmant entr’ is necessary. Fach air lock doo-
has been de<igred and tested to certify ir, ability to
withstand a pressurs 1n excess of the maxisum exected
pressure fol'owing a Cesign Basis Accident (DBA) in
containment. As such, closure of 2 single door suppec. ts
containment CPERASILITY. Ffach of the doars contains deisle
gasketed seals and loc:’ ieakige rate testing rapability to
ensur . pressure integrity. To effect a lcak tight sea’. the
2ir  ck design use: pressure seated doors (.o.. an
increase in containment internal precsure results 4
increased sealing f3rce an eacn dorr) .

Each personnel air lock is provided with limit switches oa
both doors that provide caatrsl room ndic. .ion of door
position. Additionally, control room indication i- provided
‘o alert the operator whenever an air !nck door interiock
mechanism .5 defeated.

ihe containment air locks form .irt of the containment
pressure boundary. As such. air loc integrity and leak
Lightness is essertial for maintaining the containment
leakage rate wiihin T1mit in the avent of 4 DBA. Mot
m3intaining air Tock integrity or leak tigh’ness may result
in 3 Teakage rate in exrass of that assumed ir 'he plant
safety anal seq.

(continued)
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BASES  (comtinues!

Containment Air Lo-iks
B3&?

AFF. TCABLE
SAFET( ANALYSZS

Wat?, dar-Unit |

e OBAs that result in a significant releise of radicactive
material within contatnment are a2 loss 3f coclant accident
224 a rod eje- ion accident (Ref. 2). In the analysis of
fach of these accidents, it is assur < That coantainment i-
OPERABLE su_h that releise of fission products to the
enviroament is centro.led by the rate of coatainment
leakage. The -ontainment was dcsignes with ar allowable
leakage rat~ of 0.25% of containment air we13 7 per day
(Ref. »*  This leakage rate is defined in i0 (.rR 50.
Appendix J (= 1), as L, = 0.25% of coataine at air weight
per day, the nas:mur allowabie cont2.nment ieakage rate at
the calcu'» el ~wik containment iaterna: pressure

P, followirj a 32, A P value of 150 psin is utilized
whick Bounds the calculated peak containment internal
pressure frl'owing a DBA. his allowable leakage rate forms
the “3<15 for the accep.ancz criteria imposed on the SHs
ass2.1:'2d wth e a:r locks.

1@ crniginment air lccks satisfy Criterion 2 of the MRC
F-licy 7 itement.

fach coutainment a.r lock forms part of the containment
prefiur: Councary. As part of containment, the air lack
sitely func . “n i3 related to control of the containment
leac .ge ro : rasulting from 4 DBS. Thus, each air lock's
struc’ura’ leyrity and iezk lightnes  :re sssential to the
succ2.sfut wit-j.tion of such an event.

tach air lock is required %o be OPERABLE. for the air lock
'o be considered OPERASLE, the air lock interlack mechanisa
must - JPERASLE, the 4tr lock must be in compliance with
the i, B air lock leakage test, and both air lock doors
Aust oo JPEPAELE. The interlock 2llows only one air lock
door of ar 3i- lock to be opened at one time. This
provision encur2s that ¢ yross breach of containment does
nut 2xi . when ~ontaincent 15 required to be OPERABLE.
Clusure of 3 single door n eacn air jock 15 sufficient to
prozide a leak tignt barrier follow'ng postulated events.
Newestc2less. bory daors are kept closed when the arr Jock
is no Deing use “ar normal entry into and =x:t from
conta..ment .

(continued)



BASES (continued)

Containment Air Locks
B 1.6.2

APPLICABILITY

In MODES !. 2, 3, and 4. 2 DBA could cause a release of
radicactive material to containment. [n MOCOES S and 6, the
rrobability and cunsequences of theses events are reduced cus
to the pressyre and temperature limitations of thess MODES.
Ther_fore, the containment air locks are not req ired in
MOOE 5 tu prevent leakage of radicactive material from
containment. The regquirements for the contaimment 2ir locks
during MOOE 6 are addressed in LC0 3.9.4, "Containment
Penetrations.”

ACTIONS

Watts Ear-Unit |

The ACTIONS are madified by a Mute that allows entry and
exit to perform repairs on the affected air lock component.
‘f the ouer door is tnoperable, then it may be easily
accessed for most repairs. [t is preferred tha® the air
lock be accessed frc~ inside containment by entering through
the Jther 0PESABLc air Tock. Howewer, if this {5 not
practicaple, or if repairs on either door must be performed
fros: the barrel side of the door then it is permissible to
enter the air lock through the OPERABLE door which means
there is a short time during which the containment boundary
1s mot in*act (during access through the OPSRABLE door).

The ability to npen the OPERABLE door, even if it means the
containment Daundary 1s tempgorarily not intact, is
ecceptable due *o the low probability of an event that couid
pressurize the Znatainment during the short time in which
the OPERABLE coor s expecied to be gpen. After eacn entry
and exi1t, the OPERABLS door must be immediately closed.

A second Note has been added to provide clarification that,
for this 120, separate Conditisn 2ntry is allowed for each
air lock. This is acceotable, since the kequired Actions
for each Condition provide appropriate compensatory actions
for ezch n-gerable air lock. Complying with the Required
Actions may allow for cuntinued operaticn, and a subsequent
‘noper:Sle a‘r lgck 15 governed bv subsequent Condition
entry and applization of 3ss0.:atrd Required Actions.

In the event the air lock l-akage rasults in exceeding tne
overall containmert leakage raf., Mote 3 directs entry into
trne appiicable Condition: 114 Haguired Actions of LCO 2.6.1,
"L sntainment

(continued)
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BASES

Containment Air Locks
8 3.6.2

ACTIONS
(continued)

Watts Bar Unit |

i T ———

A.l, A.2, and A.2

With une air lock Jorr :: one or more containment air locks
incperable, the O¢fi.d.f door must be verified clused
(Required Action A.l{ in each affected containment air tock.
This ensures that a leak tight containment barrier is
maintained by the use of ar. OPERABLE air lack door. This
acticn must be completed within | hour. This specified time
period s consistent with the ACTIONS of LCO 3.6.1, which
require . containment be restored t. OPERABLE status within

I hour.

[n addition, the affected ai- Tock penetration must Se
isslated by locking ciosed the OPFIACLE air iock door within
the 24 hour C.apietion Vine. The 24 :sur Comyietion Time s
reasonable for lockin. tne OPERABLE 41 - fouk door,
considering the JPF23LE door of ke ~"-ectey :ir lack 13
Being mainta'n-d rlo,ed.

Required Action A.3 verifies that a3 ~ir Tack with an
insperable door ha: been isciated .y the use of a locked and
closed OPERAB.E air lock door. This ensures that an
acceptable containment leakage boundary is maintained. The
Completion Tlime of once per 31 days is based on engineering
Judgment and is considered adequate in view of the low
likelihood of a locked door being mispositioned and other
administrative controis. Required Artion A.3 is modified by
a MNote that applies to air lock dacrs located in high
radiation areas and aliows these doors to be verified locked
closed by use of administrative means. Allowing
verification t, adrinistr:tive means is considered
acceplable, sincr access to these areas is typically
restricted. Therefore, the probability of misaiignment of
the door, once it has been verified to be in the proper
position, is small

The Required Actions have been modified by two MNotes.

Note | ensures that only the Required Actions and associatad
Completion Times of Condition C are required if both doors
in the sa~2 air lock are inoper:ble. With both doors in the
sawe <ir lock inoperable, an OrcRABLE door is not available
to be Tosed Required A-tions (.l and C.2 are the
pprapriate remadial actions. [he ¢ ception of Mote | does
ot «ffect Lri.cking the Completion Time f.om the initial
entry into Conditicn A; only the requirement to comply with
the Required Ac*icns. MNote 2 3llows use of the air lock for
entry and exit for 7 days ..der administrative controls if
both air locks have an inoperanle door.

(continuad)
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Containmert Air Locks
B 31.6.2

A.l, A.2, and A.3 (continued;

This 7 day re "rirtion begins whe th. .econd air lock is
discovered in. erabie. Containment er'ry muy be required un
a periodic basis to perform ‘echnical Specifications (7S)
Surveillances and Required Actions, as well as gther
activities on equipmeni inside containment that are required
by TS or activities on equipment that support TS-required
equipment. This Note is not intended to preciude perfoiming
other activities {i.e., non-TS-required activities) if the
con.ainment 15 entored, using the inoperable air lock, to
perform an alloweg activity listed above. This allowance is
17ce, table due to the low probability of an event that could
pressurize the containment during the < ort time that the
CPERABLE door is expected tc be open.

B.1, B.2, and B.3

With a.. air lock intarlock mecianism inoperable in one or
mcre 3ir locks. the Required Actions and associated
Completion Times are consistent with thcse specified in
Condition A.

T:ie Required Actions have been modified Dy two Motes.

te 1 ensures that on.y the Required Actiouns and associa’ed
Completion Tiries of Zondition C are required if bath doors
in the same air "ack are inoperable. Witi both doors in the
same air lock incperatle, an OPERABLE door is not available
to be closed. Required Actions C.1 and C.2 are the
appropriate romedial actions. MNote 2 aliows entry into and
exit from con” .irment under the control of 3 dedicated
individual staricned at the air lock to ensure that only one
4o0r is opened at a time (j.e., the individual performs the
function of the interliack).

Reguired Action B.2 15 modified by a Note that applies to
air lock doors lacated in high radiation areas and allows
these doors to be verified locked closed by use of
agministrative means. Allowing verification by
administrative means 1s considered acceptabie, since access
to these areas is typically restricted. Therefore, the
probability of misa'ignment of the daor, once it has been
verified to be in the proper position, is smail.

(continued)
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Containment Air Locks
8 5.6.2

BASES

ACTIONS c.1, €2 and C.3
(continued)

With one or more air locks inoperable for reasons otl.er than
those described in Candition A or B, Requir-=d Action C.1
"equires action to be initiated immediatsly to evaluate
previous combined leakage rates using currer® air lock test
results. An evaluation is acceptable, since it is overly
conservative to immediatel, declare the co~tainment
inoperable if both doors in an air lock have failed a seal
test or il the overall air lock leakage is not witkin
Immits. in many instances (e.g., only one seal per loor has
failed), containment remains OPERABLE, yet only | hour (per
LCC 3.6.1) would be provided to restore the air lock door to
OPLRABLE status prior to requiring a plant shutdown. I[n
addition, even with both doors failing the seal test, the
overall containment leakage rate can still be within limits.

Required Action (.2 requires that cne door in the affected
containment air lock must be verified to be closed within
the 1 hour Compl=tion Time. This specified time period is
consistent with the ACTIONS of LCO 3.6.1, which requires
that containment be restored tn OPERABLE status within

! hour.

Additionally. the affected air lock must be restored to
OPERABLE status within the 24 - ur Completion Time. The
specified tiwe period is consii=-ed reasonable for restoring
an inopzrable air lock to OPERABLE status, assuming that at
jeast one door is maintained closed in each affected air
Tock.

0.1 and D.?2

[f the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and tc 40DE S within

36 hours. The allowed Completion Times are reasonable,
based cn orerating experience, to reach the required plant
conditions from full powar conditions in an orderly manner
and without challenging plant syctems.

(continued)
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BASES (continued)

Containment Air Locks
B 3.6.2

SURVE [LLANCE
REQUIREMENTS

Watts Bar-Unit |

SR _3.6.2.1

Maintaining containment air locks OPERABLE requirec
compliance with the leakage rate test requirements of

10 CFR SO, Appendix J (Ref. 1}, as modified by approved
exemptions. This SR reflects the leak:je rate testing
requirements witn regard to air lock leakage (Type B leakage
tests). The acceptance criteria were established during
initial air lock and containment OPERABILITY testing. The
periodic testing requirements verify that the air lock
leakage does not exceed the allowed fraction of the overall
containment leakage rate. The Frequency is required by
Appendix J (Ref. I}. as modified by approved exemptions.
Thus, SR 3.0.2 (which allows Frequency extensions) does not

apply.

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful perfaormance of the overall air lock leakage test.
This is considered reascnable since either air lock door is
capable of providing a fission product barrier in the event
of a DBA. Note 2 has been added to this SR requiring the
recults to be evaluated against the acceptance criteria of
SR 3.6.1.1. This ensures that air lock Jeakage is properly
accounted for in determining the overall containment leakage
rate.

SR_3.6.2.2

The air lock interlock is designed to prevent simuitaneous
opening of both doors in a sina'e air lock. Since both the
inner and outer doors of an air lock are designed to
withstand the maximum expected post accident containment
pressure, closure of either door will support containment
OPERABILITY. Thus, the door interlock feature supports
containment OPERABILITY whrle the air lock is being used for
personne! transit in and out of the containment. Periodic
testing of this interlock demonstrates that the interlock
will function as designed and that simultaneous opening of
the inner and outer doors will not inadvertently occur.

(continued)



Containment Air Locks
B 3.6.2

Oue to the nurely mechanical nature of this interlock, and
Given that the interlock mechanism is only challenged when
the containment air Tock door is opened, this test is only
required to be performed upon entering or exiting a
containment air lock but is not required more freque tly
than every (84 days. The 184 day Frequeicy is based on
engineering judgment and is considered adequate in view of
cther indications of door and interiock mechanism status

BASES
SURVEILLANCE SR_3.6.2.2 ({continued)
REQUIREMENTS

available to operations personnei.
REFERENCES

1. Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Contairnent Leakage
Testing for Water-Cooled Power Reactors."

2.  MWatts Bar FSAR, Section 15.0, "Accident Analysis.”

Watts Bar-Unit |
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Containment [solation Valves
B 3.6.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

BASES

BACKGROUND The containment isolation valves form part of the
containment pressure boundary and provide a means for fluid
penetrations not serving accident consequence limiting
systems to be provided with two isolation barriers that are
closed on a containment isolation signal or which are
normally closed. These isolation devices are either passive
or active (automatic). Manual valves, de-activated
artomatic valves secured in their closed position (including
check valves with flow through the valve secured), blind
flanges, and closed systems are considered passive devices.
Check valves, or other automatic valves designed to close
without operator action following an accident, are
considered active devices. Two barriers in series are
provided for each penetration so that no single credible
failure or malfunction of an active component can result in
a loss of isolation or leakage that exceeds limits assumed
in the safety analyses. One of these barriers may be a
closed system. These barriers (typically containment
isolation valves) make up the Containment [solation System.

Automatic isolat on signals are produced during accident
conditions. Containment Phase "A" isolation occurs upon
receipt of a safety injection signal. The Phase "A"
isolation signal isolates nonessential process lines in
order to minimize leakage of fission product radioactivity.
Containment Phase “B" isolation occurs upon receipt of a
containment pressure High-High signal and isolates the
remaining process lines, except systems required for
accident mitigation. In addition to the isolation signals
listed above, the purge and exhaust valves receive an
isolation signal on a containment high radiation condition.
As a result, the containment isolation valves (and blind
flanges) halp ensure that the containment atmosphere will be
icolated from the environment in the event of a release of
fission product radioactivity to the containment atmosphere
as a result of a Design Basis Accident (DB").

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the

(continued)
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BASES

Containment [solation Valves
B 1.6.3

BACKGROUND
(continued)

time limits assumed in the safety analyses. Therefore, the
OPERABILITY requirements provide assurance that the
containment function assumed in the safety analyses will be
maintained.

Reactor Building Purge Ventilation System

The Reactor Building Purge Ventilation system operates to
supply outside air into the containment for ventilation anc
cooling or heating, to equalize internal and external
pressures and to reduce the contentration of noble gases
within containment prior to and during personnel access.

The supply and exhaust lines each contain two isolation
valves. Because of their large size and their exposure to
higher containment pressure during accident conditions, the
24 inch containment Tower compartment purge isolation valves
are physically restricted to < 50 degrees open.

Since the valves t-2d in the Qeactor Building Purge
Ventilation System are designed to meet the requirements for
automatic containment isolation valves, these valves may be
opened as needed in MODES 1, 2, 3 and 4.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit |

The containment isolation valve LCO was derived from the
assumptions related to minimizing the loss of reactor
coolant inventory and establishing the containment boundary
during major accidents. As part of the containment
boundary, containment isolation valve OPERABILITY supports
leak tightness of the containment. Therefore, the safety
analyses of any event requiring isolation of containment is
applicable to this LCO.

The DBAs that result in a significant release of radioactive
material within containment are a loss of coolant accident
(LOCA) and a rod ejection accident (Ref. 1). In the
analyses for each of thesc accidents, it 15 assumed that
containment isolation valves are either closed or function
to close within the required 1solaticn time following event
initiation. This ensures that potential paths to the
environment through containment isolation valves (including
containment purge valves) are minimized.

(continued)
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BASES

Containment [solation Valves
B 3.6.3

APPLICABLE
SAFETY ANALYSES
(contirued)

The DBA analy.:s assumes that, within 60 seconds after the
accident, isolation ¢~ the containment is complete and
leakage terminated except for the aesign leakage rate, L,
and for valves in the Essential Raw Ccoling Water (ERCW)
system and Component Cooling System (CSS). These valves are
in liquid containing systems and “ave been evaluated to have
no impact on the DBA anaiysis. The containment isolation
total response time of 60 seconds includes signal delay,
diesel generator startup (for .oss of offsite power), and
containment isolation valve stroke times.

The single failure criterion required to be impased in the
conduct of plant safety analyses was considered in the
original design of the containment purge valves. Two valves
in series on each purge line provide assurance that both the
supply and exhaust Tines could be isolated even if a single
failure occurred. The inboard and outboard isolation valves
on each line are provided with redundant control and power
trains, pneumatically operated to open, and spring-ioaded to
close upon power loss or air failure. This arrangement was
designed to preclude common mode failures from disabling
both valves on a purge line.

The containment isolation valves satisfy Criterion 3 of the
NRC Policy Statement.

LCO

Watts Bar-Unit 1

Containment isolation valves form a part of the containment
boundary. The containment isolation valves’ safety function
is related to minimizing the loss of reactor coolant
inventory and establishing the containment boundary during
a DBA.

The automatic power operated isolation valves are required
to have isolation times within limits and to actuate on an
automatic isolation signal. The 24 inch contairment lower
compartment purge valves must have blocks insta led to
prevent full opening. Blocked purge valves also actuate on
an automatic signal. The valves covered by this LCO are
listed along with their associated stroke times in the FSAR
(Ref. 2).

(continued)
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BASES

Containment Isolation Valves
B 3.6.3

LCO
(continued)

The normally closed containment isolation valves are
considered OPERABLE when manual valves are closed, automatic
valves are de-activated and secured in their closed
position, blind flanges are in place, and closed systems are
intact. These passive isolation valves/devices are those
Tisted in Reference 2.

Purge valves with resilient seals and shield building

bypass valves must meet additional leakage rate
requirements. The other containment isolation vaive leakage
rates are addressed by LCO 3.6.1, "Containment," as Tvpe C
testing.

This LCO provides assurance that the containment isolation
valves will perform their designed safety functions to
minimize the loss of reactor coolant inventory and establish
the containment boundary during accidents.

APPLICABILITY

ACT{ONS

Watts Bar-Unit !

1

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. [n MODES 5 and 6, the
probat “ity and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment isolation valves are not required
to be OPERABLE in MODE 5. The requirements for contairment
icolation valves during MODE 6 are addressed in LCO 3.5.4,
“Containment Penetrations."

The ACTIONS are modified by a Note allowing penetration flow
paths, to be unisoiated intermittently under administrative
centrols. These administrative controls consist of
stationing a dedicated operator at the valve control-, who
is in continuous communication with the control room. In
this way, the penetration can Le rapidly isolated when a
need tor containment isolation is indicated.

A second Note has been added to provide clarification that,
for this LCO, separate Condition entry is allowed for each
penetration flow path. This is acceptable, since the
Required Actions for each Condition previde appropriate
compensatory actions for each inoperable containment
isolation valve. Complying with the Required Actions may

(continued)



BASES

Containment [solation Valves
B 3.6.3

ACTIONS
(continued)

Watts Bar-Unit 1

allow for continued operation, and subsequent inoperable
containment isolation valves are governed by subsequent
Condition entry and application of associated Required
Actions.

The ACTIONS are further modified by third Note. which
ensures appropriate remedial actions are taken, if
necessary, if the affected systems are rendered inoperable
by an inoperable containment isolation valve.

In the event the air lock Teakage results in exceeding the
overall containment leakige rate, Note 4 directs entry into
the applicable Conditions and Required Acticns of LCO 3.6.1.

A.l and A.2

In the event aone containment isolation valve in one or more
penetration flow paths is inoperable except for purge valve
or shield building bypass leakage not within limit, the
affected penetration flow path muct be isolated. The method
of isolation must include the use of at least one isolation
barrier that cannot be 3idversely affected by a single active
failure. Tsolation barrier; that meet this criterion are a
closed and de-activated automatic containment isolation
valve, a ciosed manual valve, a blind flange, and a check
valve with flow through the valve secured. For a
penetration flow path isolated 1n accordance with Required
Action A.1, the device used to isolate the penetration
should be the clnsest available one to containment.

Required Action A.] must be completed within 4 hours. The

4 hour Conpletion Time 1s reasonable, considering the time
required to isolate the penetration and the relative
importance of supporting containment OPERABILITY during
MCDFS 1, ¢, 3, and 4.

For affected penetration flow paths that cannot be restored
to GPERABLE status within the 4 hour Completion Time and
that have been isolated in accordance with Required

Action A.l, the affected penetration flow paths must be
verified to be isolated on a periodic basis. Tnis is
necessary to ensure that containment penetrations required
to be 1solated following an accident and no longer capable
of being automatically isolated will be in the isolation
position should an event occur. This Required Actiun does
not require any testing or device manipulation. Rather, it
involves verification. through a2 system walkdown, that those

(continued)
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A.l and A.2 (continued)

isolation devices outside containment and capable of being
mispositioned are in the correct position. The Completion
Time of "once per 31 days for isolation devices outside
containment” is appropriate considering the fact that the
devices are operated under administrative controls and the
probability of their misalignment is low. For the isolation
devices inside containment, the time period specified as
"prior to entering MODE 4 from MODE 5 if not performed
within the previous 92 days"” is based on engineering
Judgment and is considered reasonable in view of the
iraccessibility of the isolation devices and other
administrative controis that will ensure that isolation
device misalignment is an unlikely possibility.

Condition A has been modified by a Note indicating that this
Condition is only applicable to those penetrition flow paths
with two containmert icolation valves. For penctration flow
paths with only one containment isolation valve and a clc.ad
system, Condition C provides the appropriate actions.

Required Action A.2 is modified by a Note that applies to
isolation devices located in high radiation areas 2nd allows
these devices to be verified closed by use of administrative
meanc. Allowing verification by administrative means is
considered acce table, since access to these areas is
typically restricted. Therefore, the probability of
misaiignment of these devices, once they have been verified
to be in the proper position, is small.

8.1

With two containment isolation valves in one or more
penetration flow paths inoperable, the affected penetration
flow path must be isolated within | hour. The method of
isolation must inciude the use of at least one isolation
barrier that -annot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a
closed and de-activated automat.c valve, a closed manual
valve, and a blind flange. The | hour Completion Time is
consistent with the ACTIONS of LCO 3.6.]1. In the event the
affected penetration is isolated in accordance with Required
Action B.1, the affected penetration must be verified to be
isolated on a periodic ba.is per Required Action A.2, which
remains in effect. This periodic verification is necessary

(continued)
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B.1 (continued)

to assure leak tightness of containment and that
penetrations requiring isolation following an accident are
isolated. The Completion Time of once per 31 days for
verifying each affected penetration flow path is isoclated is
appropriate considering the fact that the valves arz
operated under administrative control and the probability of
their misalignment is low. Conditicn B is modified by a
Hote indicating this Condition is only agplicable to
penetration flow paths with two containment isclation
valves. Condition A of this LCO addresses the condition of
one containment isolation valve inoperable in this type of
penetration flow path.

C.1 and C.2

With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable velve flow path
must be restored to OPERABLE status or the affected
penetration flow path must be isclated. The method of
isolation must include the use of at least gne isclation
barrier that cannot be adversely affected by a single active
failure. [solatior barriers that meet this criterion are a
closed and de-artivated automatic valve, a closed manual
valve, and a blind flange. A check valve may not be used to
isolate (he affected penetration flow path. Required

Action C.1 must be completed within the 4 hour Complietion
Time. The specified time period is reasonable considering
the relative stability of the closed system (hence,
reliability) tc act as a penetratioca isolation boundary and
the relative importance of maintaining containment integrity
during MODEL I, 2, 3, and 4. [n the event the affected
penetratior flow path 15 isclates in accordance with
Required Action C.1. the affected penetration flow path must
be verified to be 1s50lated on a periodic basis This
periodic verification is necessary to assure leak tightnes:
of containment and that containment penatraticns requiring
isolation following an accident are isolated. The
Completion Time of once per 3] days for verifying that each
affected peneiration flow path is isolated is appropriate
because the valves ara operated under administrative

cont. ,1s and the probability of their misal ignment is low.

Condition C is madified by a Note indicating that this
Condition 15 only applicable to those penetralion flow paths

(contirued)
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C.l and C.2 (continued)

with only cne containment isclation valve and a closed
system. This Mote is necessary since this Condition is
written to specifically address those penetration flow paths
in a closed system. Required Action £.2 s modified by a
Note that applies to valves and blind flaznges lecated in
high radiation areas and allows these devices to be verified
closed by use of administrative means. Allowing
verification by administra’‘,e means is considered
acceptable, cince access tou these areas is typically
restricted. Therefore, the probability of misalignment of
these valves, once they have been verified ta be in the
preper position, is smail.

8.1

With the shield building bypass leakage rate not within
limit, the assumptions of the safety analyses are not met.
Therefore, tne leakage must be restored to within limit
within & hours. Restoration can be accompiished by
isolating the penetration(s) that caused the limit to be
exceeded by use of one closed and de-activated Jutomatic
valve, clased manual valve, or blind flange. When 2
penetration i5 isolated the leakage rate for the isolated
penetration is assumed Lo be the actual pathway leakage
through the isolation device. I[f tws isglation devices are
used to isoclate the penetration, the leakage rate is assumed
to be tne lesser actual pathway leakage of the two devices.
The 4 nour Completion Time is reasonable considering the
time required to restore the leakage by isoclating the
peretration{s) and the relative importance of shield
building bypass leakage to the overall containment function.

E.1, £.2. and E.3

In the event one or more containment purge valves in one or
more penefration fiow paths are not within the purge valve
leakage .mits, purqge valve lezkage must be restored *o
within Timits. or the affected penetration flow path must be
isolated. The methcd of isclation must be by the use of at
least one isonlation barrier that cannot be adversely
affected by a single active failure. [solation barriers
that meet this criterion are a4 closed and de-activated
automatic valve. closed manual valve, or blind flange. A
purge valve with resilient seals utilized to satisfy

{continued)



BASES

Containment [solation Valves
B 3.6.3

ACTIONS

Watts Bar -Unit

1
i

E.1, €.2, and E.3 (continued)

Required Action E.]1 must have been demonstrated to meet the
leakage requirements of SR 3.6.3.5. The specified
Completion Time is reasonable, considering that one
containment purge valve remains closed so that a gross
breach of containment does not exist.

In accordance with Required Action E.2, this penetration
flow path must be verified to be isolated on a periodic
basis. The pericdic verification is necessary to ensure
that containment penetration- required to be isolated
following an accident, which are no longer capable of t ing
automatically isoiated, will be in the isolation pasition
should ar. event occur. This Required Action does not
require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown, that those
isolatior devices outside containment potentially capable of
being mispositioned are in the correct position. For the
isolation devices inside containuent, the time period
specified as "prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days" is based on
engineering judgment and is considered reasonable in view of
the inacressibility of the isolation devices and other
administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

For the cor ainment purge valve with resilient seal that is
isolated *u accordance with Required Action E.1, SR 3.6.3.5
must be periormed at least once every 92 days. This assures
that degradaticn of the resilient seal is detected and
confirms that the leakage rate of the containment purge
valve does not increase during the time the penetration is
isolated. The normal Frequency for SR 3.6.3.5, 184 days, is
based on an NRC initiative, Generic [ssue B-20 (Ref. 3).
Since more reliance is placed on a single valve while in
this Condition, it is prudent to perform the SR more often.
Therefore, a rrequency of once per 92 “ays was chosen and
has been shown to be acceptable based on operating
experience.

F.1 and F.2

[f the Required Actions and ascociated Completion Times are
not met, the plant must be brought to a MODE in which the
€O does not appiy. To achieve this status, the plant must

(continued)
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