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Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381-2000

SFEP 16 2608 10 CFR 50.71(e)

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

Gentlemen:
In the Matter of the ) Docket No. 50-390
Tennessee Valley Authority )

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 - CHANGES MADE TO THE WBN
TECHNICAL SPECIFICATION BASES AND TECHNICAL REQUIREMENTS MANUAL

The purpose of this letter is to provide the NRC with copies of changes to the WBN
Technical Specification Bases (TS Bases), through Revision 69, and WBN Technical
Requirements Manual (TRM), through Revision 35, in accordance with WBN TS Section
5.6, “TS Bases Control Program,” and WBN TRM Section 5.1, “Technical Requirements
Control Program,” respectively. These changes have been implemented at WBN during the
period since WBN's last update (April 20, 2004) and meet criteria described within the
above control programs for which prior NRC approval is not required. Both control
programs require such changes to be provided to the NRC on a frequency consistent with
10 CFR 50.71(e). WBN's FSAR update in accordance with 10 CFR 50.71(e) will be
provided via a separate letter.

Enclosure 1 provides the changes made to the TS Bases for this period. Enclosure 2
provides the changes made to the WBN TRM for this period. Changes to the TS Bases and
TRM made only to address pagination or format are not included in this transmittal.
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There are no regulatory commitments in this submittal. If you should have any questions,
please contact me at (423) 365-1824.

Sincerely,

o~
P. L. Pace

Manager, Site Licensing
and Industry Affairs

Enclosures:
1. WBN Technical Specifications Bases - Changed Pages
2. WBN Technical Requirements Manual - Changed Pages

cc: see page 3
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Enclosures

cc (Enclosures):
NRC Resident Inspector
Watts Bar Nuclear Plant
1260 Nuclear Plant Road
Spring City, Tennessee 37381

Mr. D. V. Pickett, Project Manager
U.S. Nuclear Regulatory Commission
MS 08G9a

One White Flint North

11555 Rockville Pike

Rockville, Maryland 20852-2738

U.S. Nuclear Regulatory Commission
Region Il

Sam Nunn Atlanta Federal Center

61 Forsyth St., SW, Suite 23785
Atlanta, Georgia 30303
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BASES

LCO Applicability
B 3.0

LCO 3.0.3
(continued)

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for Conditions not covered
in other Specifications. The requirements of LCO 3.0.3 do not apply in

MODES 5 and 6 because the unit is already in the most restrictive Condition
required by LCO 3.0.3. The requirements of LCO 3.0.3 do not apply in other
specified conditions of the Applicability (unless in MODE 1, 2, 3, or 4) because
the ACTIONS of individual Specifications sufficiently define the remedial
measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where requiring a unit
shutdown, in accordance with LCO 3.0.3, would not provide appropriate remedial
measures for the associated condition of the unit. An example of this is in

LCO 3.7.13, "Fuel Storage Pool Water Level.” LCO 3.7.13 has an Applicability of
“During movement of irradiated fuel assemblies in the fuel storage pool.”
Therefore, this LCO can be applicable in any or all MODES. If the LCO and the
Required Actions of LCO 3.7.13 are not met while in MODE 1, 2, or 3, there is no
safety benefit to be gained by placing the unitin a shutdown condition. The
Required Action of LCO 3.7.13 of "Suspend movement of irradiated fuel
assemblies in the fuel storage pool” is the appropriate Required Action to
complete in lieu of the actions of LCO 3.0.3. These exceptions are addressed in
the individual Specifications.

LCO 3.0.4

LCO 3.0.4 establishes limitations on changes in MODES or other specified
conditions in the Applicability when an LCO is not met. It allows placing the unit
in a MODE or other specified condition stated in that Applicability (e.g., the
Applicability desired to be entered) when unit conditions are such that the
requirements of the LCO would not be met, in accordance with LCO 3.0.4.a,
LCO 3.0.4.b, or LCO 3.0.4.c.

LCO 3.0.4.a allows entry into a MODE or other specified condition in the
Applicability with the LCO not met when the associated ACTIONS to be entered
permit continued operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. Compliance with Required Actions
that permit continued operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable level of safety for
continued operation. This is without regard to the status of the unit before or
after the MODE change. Therefore, in such cases, entry into a MODE or other
specified condition in the Applicability may be made in accordance with the
provisions of the Required Actions.

LCO 3.0.4.b allows entry into a MODE or other specified condition in the
Applicability with the LCO not met after performance of a risk assessment
addressing inoperable systems and components, consideration of the results,
determination of the acceptability of entering the MODE or other specified
condition in the Applicability, and establishment of risk management actions, if
appropriate.

(continued)

Watts Bar-Unit 1
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BASES

LCO Applicability
B 3.0

LCO 3.04
(continued)

The risk assessment may use quantitative, qualitative, or blended approaches,
and the risk assessment will be conducted using the plant program, procedures,
and criteria in place to implement 10CFR 50.65(a)(4), which requires that risk
impacts of maintenance activities be assessed and managed. The risk
assessment, for the purposes of LCO 3.0.4.b, must take into account all
inoperable Technical Specification equipment regardless of whether the
equipment is included in the normal 10 CFR 50.65(a)(4) risk assessment scope.
The risk assessments will be conducted using the procedures and guidance
endorsed by Regulatory Guide 1.182, “Assessing and Managing Risk Before
Maintenance Activities at Nuclear Power Plants.” Regulatory Guide 1.182
endorses the guidance in Section 11 of NUMARC 93-01, “Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants.” These
documents address general guidance for conduct of the risk assessment,
quantitative and qualitative guidelines for establishing risk management actions,
and example risk management actions. These include actions to plan and
conduct other activities in a manner that controls overall risk, increased risk
awareness by shift and management personne, actions to reduce the duration of
the condition, actions to minimize the magnitude of risk increases (establishment
of backup success paths or compensatory measures), and determination that the
proposed MODE change is acceptable. Consideration should also be given to
the probability of completing restoration such that the requirements of the LCO
would be met prior to the expiration of ACTIONS Completion Times that would
require exiting the Applicability.

LCO 3.0.4.b may be used with single, or multiple systems and components
unavailable. NUMARC 93-01 provides guidance relative to consideration of
simultaneous unavailability of multiple systems and components.

The results of the risk assessment shall be considered in determining the
acceptability of entering the MODE or other specified condition in the
Applicability, and any corresponding risk management actions. The LCO 3.0.4.b
risk assessments do not have to be documented.

The Technical Specifications allow continued operation with equipment
unavailable in MODE 1 for the duration of the Completion Time. Since this is
allowable, and since in general the risk impact in that particular MODE bounds
the risk of transitioning into and through the applicable MODES or other specified
conditions in the Applicability of the LCO, the use of the LCO 3.0.4.b allowance
should be generally acceptable, as long as the risk is assessed and managed as
stated above. However, there is a small subset of systems and components that
have been determined to be more important to risk and use of the LCO 3.0.4.b
allowance is prohibited. The LCOs governing these system and components
contain Notes prohibiting the use of LCO 3.0.4.b by stating that LCO 3.0.4.b is
not applicable.

(continued)

Watts Bar-Unit 1

B 3.0-5 Revision 68
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BASES

LCO Applicability
B3.0

LCO 3.04
(continued)

LCO 3.0.4.c allows entry into a MODE or other specified condition in the
Applicability with the LCO not met based on a Note in the Specification which
states LCO 3.0.4.cis applicable. These specific allowances permit entry into
MODES or other specified conditions in the Applicability when the associated
ACTIONS to be entered do not provide for continued operation for an unlimited
period of time and a risk assessment has not been performed. This allowance
may apply to all the ACTIONS or to a specific Required Action of a Specification.
The risk assessments performed to justify the use of LCO 3.0.4.b usually only
consider systems and components. For this reason, LCO 3.0.4.c is typically
applied to Specifications which describe values and parameters (e.g., Reactor
Coolant System Specific Activity), and may be applied to other Specifications
based on NRC plant-specific approval.

The provisions of this Specification should not be interpreted as endorsing the
failure to exercise the good practice of restoring systems or components to
OPERABLE status before entering an associated MODE or other specified
condition in the Applicability.

The provisions of LCO 3.0.4 shall not prevent changes in MODES or other
specified conditions in the Applicability that are required to comply with
ACTIONS. In addition, the provisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability that result from any unit
shutdown. In this context, a unit shutdown is defined as a change in MODE or
other specified condition in the Applicability associated with transitioning from
MODE 1 to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE 4, and MODE 4 to
MODE 5.

Upon entry into a MODE or other specified condition in the Applicability with the
LCO not met, LCO 3.0.1 and LCO 3.0.2 require entry into the applicable

Conditions and Required Actions until the Condition is resolved, until the LCO is
met, or until the unit is not within the Applicability of the Technical Specification.

Surveillances do not have to be performed on the associated inoperable
equipment (or on variables outside the specified limits), as permitted by SR
3.0.1. Therefore, utilizing LCO 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for
any Surveillances that have not been performed on inoperable equipment.
However, SRs must be met to ensure OQPERABILITY prior to declaring the
associated equipment OPERABLE (or variable within limits) and restoring
compliance with the affected LCO.

Watts Bar-Unit 1
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BASES

SR Applicability
B.3.0

SR 3.0.3
(continued)

should be managed through the program in place to implement 10 CFR
50.65(a)(4) and its implementation guidance, NRC Regulatory Guide 1.182,
“Assessing and Managing Risk Before Maintenance Activities at Nuclear Power
Plants.” This Regulatory Guide addresses consideration of temporary and
aggregate risk impacts, determination of risk management action thresholds, and
risk management action up to and including plant shutdown. The missed
Surveillance should be treated as an emergent condition as discussed in the
Regulatory Guide. The risk evaluation may use quantitative, qualitative, or
blended methods. The degree of depth and rigor of the evaluation should be
commensurate with the importance of the component. Missed Surveillances for
important components should be analyzed quantitatively. If the results of the risk
evaluation determine the risk increase is significant, this evaluation should be
used to determine the safest course of action. All missed Surveillances will be
placed in the licensee’s Corrective Action Program.

If a Surveillance is not completed within the allowed delay period, then the
equipment is considered inoperable or the variable is considered outside the
specified limits and the Completion Times of the Required Actions for the
applicable LCO Conditions begin immediately upon expiration of the delay
period. If a Surveillance is failed within the delay period, then the equipment is
inoperable, or the variable is outside the specified limits and the Completion
Times of the Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period allowed by this
Specification, or within the Completion Time of the ACTIONS, restores
compliance with SR 3.0.1.

SR 3.04

SR 3.0.4 establishes the requirement that all applicable SRs must be met before
entry into a MODE or other specified condition in the Applicability.

This Specification ensures that system and component OPERABILITY
requirements and variable limits are met before entry into MODES or other
specified conditions in the Applicability for which these systems and components
ensure safe operation of the unit. The provisions of the Specification should not
be interpreted as endorsing the failure to exercise the good practice of restoring
systems or components to OPERABLE status before entering an associated
MODE or other specified condition in the Applicability.

A provision is included to allow entry into a MODE or other specified condition in

the Applicability when an LCO is not met due to Surveillance not being metin
accordance with LCO 3.0.4.

(continued)

Woatts Bar-Unit 1
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BASES

SR Applicability
B.3.0

SR 3.04
(continued)

However, in certain circumstances, failing to meet an SR will not resultin SR
3.0.4 restricting a MODE change or other specified condition change. When a
system, subsystem, division, component, device, or variable is inoperable or
outside its specified limits, the associated SR(s) are not required to be
performed, per SR 3.0.1, which states that surveillances do not have to be
performed on inoperable equipment. VWhen equipment is inoperable, SR 3.0.4
does not apply to the associated SR(s) since the requirement for the SR(s) to be
performed is removed. Therefore, failing to perform the Surveillance(s) within
the specified Frequency does not result in an SR 3.0.4 restriction to changing
MODES or other specified conditions of the Applicability. However, since the
LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that may
(or may not) apply to MODE or other specified condition changes. SR 3.0.4 does
not restrict changing MODES or other specified conditions of the Applicability
when a Surveillance has not been performed within the specified Frequency,
provided the requirement to declare the LCO not met has been delayed in
accordance with SR 3.0.3.

The provisions of SR 3.0.4 shall not prevent entry into MODES or other specified
conditions in the Applicability that are required to comply with ACTIONS. In
addition, the provisions of SR 3.0.4 shall not prevent changes in MODES or other
specified conditions in the Applicability that result from any unit shutdown. In this
context, a unit shutdown is defined as a change in MODE or other specified
condition in the Applicability associated with transitioning from MODE 1 to MODE
2, MODE 2 to MODE 3, MODE 3 to MODE 4, and MODE 4 to MODE 5.

The precise requirements for performance of SRs are specified such that
exceptions to SR 3.0.4 are not necessary. The specific time frames and
conditions necessary for meeting the SRs are specified in the Frequency, in the
Surveillance, or both. This allows performance of Surveillances when the
prerequisite condition(s) specified in a Surveillance procedure require entry into
the MODE or other specified condition in the Applicability of the associated LCO
prior to the performance or completion of a Surveillance. A Surveillance that
could not be performed until after entering the LCO’s Applicability, would have its
Frequency specified such that it is not "due” until the specific conditions needed
are met. Alternately, the Surveillance may be stated in the form of a Note as not
required (to be met or performed) until a particular event, condition, or time has
been reached. Further discussion of the specific formats of SRs' annotation is
found in Section 1.4, Frequency.

Watts Bar-Unit 1

B 3.0-14 Revision 68
Amendment 55
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BASES

SDM - Ty > 200°F
B3.1.1

APPLICABLE
SAFETY ANALYSES
(continued)

SDM satisfies Criterion 2 of the NRC Policy Statement. Even though itis not
directly observed from the control room, SDM is considered an initial condition
process variable because it is periodically monitored to ensure that the unit is
operating within the bounds of accident analysis assumptions.

LCO

SDM is a core design condition that can be ensured during operation through
control rod positioning (control and shutdown banks) and through the soluble
boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents are the most limiting
analyses that establish the SDM value of the LCO. For MSLB accidents, if the
LCO is violated, there is a potential to exceed the DNBR limit and to exceed

10 CFR 100, "Reactor Site Criteria,” limits (Ref. 4). For the boron dilution
accident, if the LCO is violated, the minimum required time assumed for operator
action to terminate dilution may no longer be applicable.

APPLICABILITY

In MODE 2 with ks < 1.0 and in MODES 3 and 4, the SDM requirements are
applicable to provide sufficient negative reactivity to meet the assumptions of the
safety analyses discussed above. In MODE 5, SDM is addressed by LCO 3.1.2,
"SHUTDOWN MARGIN (SDM) - Tayg < 200°F." In MODE 6, the shutdown
reactivity requirements are given in LCO 3.9.1, "Boron Concentration.” In
MODES 1 and 2, SDM is ensured by complying with LCO 3.1.6 and LCO 3.1.7.

Watts Bar-Unit 1

(continued)
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BASES

SDM - Ty < 200°F
B3.1.2

LCO

SDM is a core design condition that can be ensured during operation through
control rod positioning (control and shutdown banks) and through the soluble
boron concentration.

APPLICABILITY

In MODE 5, the SDM requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses discussed above. In
MODE 2 with K¢ < 1.0 and MODES 3 and 4, the SDM requirements are given in
LCO 3.1.1, "SHUTDOWN MARGIN (SDM) - Ta\g > 200°F." In MODE 6, the
shutdown reactivity requirements are given in LCO 3.9.1, "Boron Concentration."
In MODE 1 and MODE 2 with Ker 2 1.0, SDM is ensured by complying with

LCO 3.1.6andLCO 3.1.7.

ACTIONS

Al

If the SDM requirements are not met, boration must be initiated promptly. A
Completion Time of 15 minutes is adequate for an operator to correctly align and
start the required systems and components. Itis assumed that boration will be
continued until the SDM requirements are met.

In the determination of the required combination of boration flow rate and boron
concentration, there is no unique requirement that must be satisfied. Since itis
imperative to raise the boron concentration of the RCS as soon as possible, the
boron concentration should be a concentrated solution, such as that normally
found in the boric acid storage tank or the refueling water storage tank. The
operator should borate with the best source available for the plant conditions.

In determining the boration flow rate the time in core life must be considered.
For instance, the most difficult time

(continued)

Watts Bar-Unit 1

B 3.1-9 Revision 68
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BASES (continued)

PAM Instrumentation
B3.3.3

APPLICABILITY

The PAM instrumentation LCO is applicable as shown in Table 3.3.3-1. These
variables are related to the diagnosis and pre-planned actions required to
mitigate DBAs. The applicable DBAs are assumed to occur in MODES 1, 2,
and 3. In MODES 4, 5, and 6, unit conditions are such that the likelihood of an
event that would require PAM instrumentation is low; therefore, the PAM
instrumentation is not required to be OPERABLE in these MODES.

ACTIONS

A Note has been added in the ACTIONS to clarify the application of Completion
Time rules. The Conditions of this Specification may be entered independently
for each Function listed on Table 3.3.3-1. The Completion Time(s) of the
inoperable channel(s) of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that Function.

Al

Condition A applies when one or more Functions have one required channel that
is inoperable. Required Action A.1 requires restoring the inoperable channel to
OPERABLE status within 30 days. The 30 day Completion Time is based on
operating experience and takes into account the remaining OPERABLE channel
(or in the case of a Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor the Function), the
passive nature of the instrument (no critical automatic action is assumed to occur
from these instruments), and the low probability of an event requiring PAM
instrumentation during this interval.

Condition A is modified by a Note that excludes single channel Functions 3, 4,
15, and 17.

(continued)

Watts Bar-Unit 1

B 3.3-135 Revision 68
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BASES

Remote Shutdown System

B3.34 .

LCO
(continued)

A Function of a Remote Shutdown System is OPERABLE if all instrument and
control channels needed to support the Remote Shutdown System Function are
OPERABLE. Reference 3 and 4 provides additional information on required
equipment. In some cases, Table 3.3.4-1 may indicate that the required
information or control capability is available from several alternate sources. In
these cases, the Function is OPERABLE as long as one channel of any of the
alternate information or control sources is OPERABLE.

The remote shutdown instrument and control circuits covered by this LCO do not
need to be energized to be considered OPERABLE. This LCO is intended to
ensure the instruments and control circuits will be OPERABLE if unit conditions
require that the Remote Shutdown System be placed in operation.

APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1, 2, and 3. Thisis
required so that the unit can be placed and maintained in MODE 3 for an
extended period of time from a location other than the controf room,

This LCO is not applicable in MODE 4, 5, or 6. In these MODES, the facility is
already subcritical and in a condition of reduced RCS energy. Under these
conditions, considerable time is available to restore necessary instrument control
functions if control room instruments or controls become unavailable.

ACTIONS

A Note has been added to the ACTIONS to clarify the application of Completion
Time rules. Separate Condition entry is allowed for each Function listed on
Table 3.3.4-1.

The Completion Time(s) of the inoperable channel(s)/train(s) of a Function will be

tracked separately for each Function starting from the time the Condition was
entered for that Function.

(continued)

Watts Bar-Unit 1

B 3.3-143 Revision 68
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BASES

RCS Loops - MODES 5, Loops Not Filled
B3.4.8

LCO
(continued)

Note 1 permits all RHR pumps to be de-energized for < 15 minutes when
switching from one loop to another. The circumstances for stopping both RHR
pumps are to be limited to situations when the outage time is short and core
outlet temperature is maintained > 10°F below saturation temperature. The Note
prohibits boron dilution or draining operations when RHR forced flow is stopped.

Note 2 allows one RHR loop to be inoperable for a period of < 2 hours, provided
that the other loop is OPERABLE and in operation. This permits periodic
surveillance tests to be performed on the inoperable loop during the only time
when these tests are safe and possible.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump capable of
providing forced flow to an OPERABLE RHR heat exchanger. RHR pumps are
OPERABLE if they are capable of being powered and are able to provide flow if
required.

APPLICABILITY

In MODE 5 with loops not filled, this LCO requires core heat removal and coolant
circulation by the RHR System.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops - MODES 1 and 2;"

LCO 3.4.5, "RCS Loops - MODE 3;"

LCO 3.4.6, "RCS Loops - MODE 4;"

LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled;"

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation - High Water
Level" (MODE 6); and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation - Low Water
Level" (MODE 6).

Watts Bar-Unit 1
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Pressurizer PORVs

B3.4.11
BASES
LCO inoperable PORYV that is capable of being manually cycled (e.g., as in the
(continued) case of excessive PORV leakage). Similarly, isolation of an OPERABLE PORV

does not render that PORV or block valve inoperable provided the relief function
remains available with manual action.

An OPERABLE PORV is required to be capable of manually opening and closing
and not experiencing excessive seat leakage. Excessive seat leakage although

not associated with a specific acceptance criteria, exists when conditions dictate

closure of block valve to limit leakage.

Satisfying the LCO helps minimize challenges to fission product barriers.

APPLICABILITY

In MODES 1, 2, and 3, the PORV and its block valve are required to be
OPERABLE to limit the potential for a small break LOCA through the flow path.
The most likely cause for a PORV small break LOCA is a result of a pressure
increase transient that causes the PORV to open. Imbalances in the energy
output of the core and heat removal by the secondary system can cause the
RCS pressure to increase to the PORV opening setpoint. The most rapid
increases will occur at the higher operating power and pressure conditions of
MODES 1 and 2. The PORVs are also required to be OPERABLE in MODES 1,
2, and 3 for manual actuation to mitigate a steam generator tube rupture event.

Pressure increases are less prominent in MODE 3 because the core input
energy is reduced, but the RCS pressure is high. Therefore, the LCO is
applicable in MODES 1, 2, and 3. The LCO is not applicable in MODE 4, 5, and
6 with the reactor vessel head in place when both pressure and core energy are
decreased and the pressure surges become much less significant. LCO 3.4.12
addresses the PROV requirements in these MODES.

ACTIONS

A Note has been added to clarify that all pressurizer PORVs are treated as
separate entities, each with separate Completion Times (i.e., the Completion
Time is on a component basis).

(continued)
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B34.12
BASES
APPLICABLE RCS Vent Performance (continued)
SAFETY ANALYSES
The RCS vent size will be re-evaluated for compliance each time the P/T limit
curves are revised based on the results of the vessel material surveillance. The
RCS vent is passive and is not subject to active failure.
The COMS satisfies Criterion 2 of the NRC Policy Statement.
LCO This LCO requires that the COMS is OPERABLE. The COMS is OPERABLE

when the minimum coolant input and pressure relief capabilities are OPERABLE.
Violation of this LCO could lead to the loss of low temperature overpressure
mitigation and violation of the Reference 1 limits as a result of an operational
transient.

To limit the coolant input capability, the LCO requires no safety injection pumps
and a maximum of one charging pump be capable of injecting into the RCS, and
all accumulator discharge isolation valves be closed and immobilized when
accumulator pressure is greater than or equal to the maximum RCS pressure for
the existing RCS cold leg temperature allowed in the PTLR.

The LCO is modified by two Notes. Note 1 allows two charging pumps to be
made capable of injecting for less than or equal to 1 hour during pump swap
operations. One hour provides sufficient time to safely complete the actual
transfer and to complete the administrative controls and surveillance
requirements associated with the swap. The intentis to minimize the actual time
that more than one charging pump is physically capable of injection.

Note 2 states that accumulator isolation is only required when the accumulator
pressure is more than or at the maximum RCS pressure for the existing
temperature, as allowed by the P/T limit curves. This Note permits the
accumulator discharge isolation valve Surveillance to be performed only under
these pressure and temperature conditions.

The elements of the LCO that provide low temperature overpressure mitigation
through pressure relief are:

a. Two RCS relief valves, as follows:

(continued)

Watts Bar-Unit 1
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BASES

COMS
B3.4.12

ACTIONS

A Note prohibits the application of LCO 3.0.4.b to an inoperable COMS. There is
an increased risk associated with entering MODE 4 from MODE § with COMS
inoperable and the provisions of LCO 3.0.4.b, which allow entry into a MODE or
other specified condition in the Applicability with the LCO not met after
performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.

AlandB.1

With two or more charging pumps or any safety injection pumps capable of
injecting into the RCS, RCS overpressurization is possible.

To immediately initiate action to restore restricted coolant input capability to the
RCS refiects the urgency of removing the RCS from this condition.

C1.D1,andD.2

An unisolated accumulator requires isolation within 1 hour. This is only required
when the accumulator pressure is at or more than the maximum RCS pressure
for the existing temperature allowed by the P/T limit curves.

If isolation is needed and cannot be accomplished in 1 hour, Required Action D.1
and Required Action D.2 provide two options, either of which must be performed
in the next 12 hours. By increasing the RCS temperature to > 350°F, an
accumulator pressure specified in WAT-D-9448 (Ref. 9) cannot exceed the
COMS limits if the accumulators are fully injected.

(continued)
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BASES

RCS Operational LEAKAGE
B3.4.13

APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses do not
address operational LEAKAGE. However, other operational LEAKAGE is
related to the safety analyses for LOCA; the amount of leakage can affect
the probability of such an event. The safety analysis for an event resulting
in steam discharge to the atmosphere assumes a 150 gallons per day (gpd)
primary to secondary LEAKAGE per steam generator (Ref. 4) (except
steam line break (SLB) analysis - See below).

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a SLB accident. To a lesser extent, other
accidents or transients involve secondary steam release to the atmosphere,
such as a SGTR. The leakage contaminates the secondary fluid.

The FSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is only briefly released via safety valves and the majority is
steamed to the condenser. The 150 gpd primary to secondary LEAKAGE
per steam generator (Ref. 4) is relatively inconsequential.

The SLB is more limiting for site radiation releases. The safety analysis for
the SLB accident assumes 3 gpm primary to secondary LEAKAGE in the
faulted steam generator (during the accident) and 150 gpd in the intact
steam generators (Ref. 4). The dose consequences resulting from the SLB
accident are within the limits defined in 10 CFR 100 or the staff approved
licensing basis (i.e., a small fraction of these limits).

The RCS operational LEAKAGE satisfies Criterion 2 of the NRC Policy
Statement.

LCO

RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative of an
off-normal condition. LEAKAGE of this type is unacceptable as the
leak itself could cause further deterioration, resulting in higher
LEAKAGE. Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and gaskets is not
pressure boundary LEAKAGE.,

(continued)
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BASES (continued)

RCS Leakage Detection Instrumentation
B34.15

ACTIONS

Aland A2

With the required containment pocket sump level monitor inoperable, no other
form of sampling can 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 3.4.13.1, 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.1.

B.1.1,B.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.

During periods when the heat tracing is inoperable for the sample lines supplying
the radioactivity monitoring instrumentation, the particulate channel of the
instrumentation is inoperable and grab samples for particulates may not be taken
using the sample lines.

With a sample obtained and analyzed or water inventory balance performed

every 24 hours, the reactor may be operated for up to 30 days to allow
restoration of the required containment atmosphere radioactivity monitors.

{continued)
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BASES

RCS Leakage Detection Instrumentation
B3.4.15

ACTIONS

B.1.1,B.1.2 and B.2 (continued)

The 24 hour interval provides periodic information that is adequate to detect
leakage, The 30 day Completion Time recognizes at least one other form of
leakage detection is available.

C.iandC.2

If a 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 5 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.

D1
With all required monitors inoperable, no automatic means of monitoring leakage

are available, and immediate plant shutdown in accordance with LCO 3.0.3 is
required.

SURVEILLANCE
REQUIREMENTS

SR 3.4.15.1

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.

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

ACTIONS AlandA2

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, samples at
intervals of 4 hours must be taken to demonstrate that the limit of 21 uCi/gm is
not exceeded. The Completion Time of 4 hours is required to obtain and analyze
a sample. Sampling is done to continue to provide a trend.

The DOSE EQUIVALENT 1-131 must be restored to within limits within 48 hours.
The Completion Time of 48 hours is required, if the [imit violation resulted from
normal iodine spiking.

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance permits
entry into the applicable MODE(S) while relying on the ACTIONS. This
allowance is 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.landB.2

With the gross specific activity in excess of the allowed limit, an analysis must be
performed within 4 hours to determine DOSE EQUIVALENT 1-131. The
Completion Time of 4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS average temperature < 500°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 in an
SGTR event. The allowed 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.

(continued)
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ECCS - Operating

B3.5.2
BASES
APPLICABLE and boron during a small LOCA to maintain core subcriticality. For smaller
SAFETY ANALYSES LOCAs, the centrifugal charging pump delivers sufficient fluid to maintain RCS
(continued) 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 In MODES 1, 2, and 3, two independent (and redundant) ECCS trains are

required to ensure that sufficient ECCS flow is available, assuming a single
failure affecting either train. Additionally, individual components within the ECCS
trains may be called upon to mitigate the consequences of other transients and
accidents.

In MODES 1, 2, and 3, an ECCS train consists of a centrifugal charging
subsystem, an Sl subsystem, and an RHR subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow path capable of
taking suction from the RWST upon an Sl signal and automatically transferring
suction to the containment sump.

During an event requiring ECCS actuation, a flow path is required to provide an
abundant supply of water from the RWST to the RCS via the ECCS pumps and
their respective supply headers to each of the four cold leg injection nozzles. In
the long term, this flow path may be switched to take its supply from the
containment sump and to supply its flow to the RCS hot and cold legs.

The flow path for each train must maintain its designed independence to ensure
that no single failure can disable both ECCS trains.

As indicated in Note 1, the Sl flow paths may be isolated for 2 hours in MODE 3,
under controlled conditions, to perform pressure isolation valve testing per SR
3.4.14.1. The flow path is readily restorable from the control room. As indicated
in Note 2, operation in MODE 3 with safety injection pumps and charging pumps
made incapable of injecting in order to facilitate entry into or exit from the
Applicability of LCO 3.4.12, “Cold Overpressure Mitigation System (COMS)" is
necessary with a COMS arming temperature at or near the MODE 3 boundary
temperature of 350°F. LCO 3.4.12 requires that certain pumps be rendered
incapable of injecting at and below the COMS arming temperature. When this
temperature is at or near the MODE 3 boundary temperature, time is needed to
make pumps incapable of injecting prior to entering the COMS Applicability, and
provide time to restore the inoperable pumps to OPERABLE status on exiting the
COMS Applicability.
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BASES (continued)

ECCS - Operating
B3.5.2

APPLICABILITY

In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for the limiting
Design Basis Accident, a large break LOCA, are based on full power operation.
Although reduced power would not require the same level of performance, the
accident analysis does not provide for reduced cooling requirements in the lower
MODES. The centrifugal charging pump performance is based on a small break
LOCA, which establishes the pump performance curve and has less dependence
on power. The S! pump performance requirements are based on a small break
LOCA. MODE 2 and MODE 3 requirements are bounded by the MODE 1
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
requirements are relaxed as described in LCO 3.5.3, "ECCS-Shutdown."”

In MODES 5 and 6, plant conditions are such that the probability of an event
requiring ECCS injection is extremely low. Core cooling 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 Not Filled." MODE 6 core cooling
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."

ACTIONS

Al

With one or more trains inoperable and at least 100% of the ECCS flow
equivalent to a single OPERABLE ECCS train available, the inoperable
components must be returned to OPERABLE status within 72 hours. The

72 hour Completion Time is based on an NRC reliability evaluation (Ref. 5) and
is a reasonable time for repair of many ECCS components.

An ECCS train is inoperable if it is not capable of delivering design flow to the

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

(continued)
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BASES

ECCS - Shutdown
B353

LCO
(continued)

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 taking
suction from the RWST and transferring suction to the discharge of the RHR
subsystem. Each RHR subsystem includes the piping, instruments, and controls
to ensure an OPERABLE flow path capable of taking suction from the
containment sump and recirculating to the RCS.

During an event requiring ECCS actuation, 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 long term, the flow path may be switched to
take its supply from the containment sump and provide recirculation flow to the
RCS.

APPLICABILITY

In MODES 1, 2, and 3, the OPERABILITY requirements for the 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 requirements.

In MODES 5 and 6, plant conditions are such that the probability of an event
requiring ECCS injection is extremely low. Core cooling requirements in

MODE § are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled." MODE 6 core coaling
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."

ACTIONS

A Note prohibits the application of LCO 3.0.4.b to an inoperable ECCS high head
subsystem when entering MODE 4. There is an increased risk associated with
entering MODE 4 from MODE 5 with an inoperable ECCS high head subsystem
and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other
specified condition in the Applicability with the LCO not met after performance of
a risk assessment addressing inoperable systems and components, should not
be applied in this circumstance.

A1l
With no ECCS RHR subsystem OPERABLE, the plant is not prepared to

respond to a loss of coolant accident. The Completion Time of immediately to
initiate actions that would restore at least one ECCS RHR subsystem to

(continued)
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BASES

Hydrogen Recombiners
B36.7

ACTIONS
(continued)

B.1andB.2 .

With two hydrogen recombiners inoperable, the ability to perform the hydrogen
control function via alternate capabilities must be verified by administrative
means within 1 hour. The alternate hydrogen control capabilities are provided by
the Hydrogen Mitigation System. The 1 hour Completion Time allows a
reasonable period of time to verify that a loss of hydrogen control function does
not exist. In addition, the alternate hydrogen control system capability must be
verified once per 12 hours thereafter to ensure its continued availability. Both the
initial verification and all subsequent verifications may be performed as an
administrative check by examining logs or other information to determine the
availability of the alternate hydrogen control system. It does not mean to perform
the Surveillances needed to demonstrate OPERABILITY of the alternate
hydrogen control system. If the ability to perform the hydrogen control function is
maintained, continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control function is
maintained and because of the low probability of the occurrence of a LOCA that
would generate hydrogen in the amounts capable of exceeding the flammability
limit.

(continued)
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BASES (continued)

ADVs
B 3.74

APPLICABILITY

In MODES 1, 2, and 3, and in MODE 4, when a steam generator is being
relied upon for heat removal, the ADVs are required to be OPERABLE.

In MODE 5 or 6, an SGTR is not a credible event.

ACTIONS

Al

With one required ADV line inoperable, action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time allows for
the redundant capability afforded by the remaining OPERABLE ADV lines,
a nonsafety grade backup in the Steam Dump System, and MSSVs

B1

The four ADVs are supplied with safety-related Train A and Train B control air
by the Auxiliary Control Air System (ACAS). Two valves receive Train A air and
two valves receive Train B air. With one train (two ADV lines) inoperable due to
an inoperable ACAS train, action must be taken to restore operability of the
ACAS train to ensure operability of the ADV lines. The 72 hour Completion
Time is reasonable since alternate means are available to operate the ADVs
assuming an inoperable ACAS train, and the low probability of an event
occurring during this period that would require the ADV lines. Normal control air
is used to operate the valves, if available. In addition, the ADVs can be
manually operated with the valve hand wheel, or by manually aligning a bottled
nitrogen system to the valve operators. Each ADV is provided with a main and
alternate nitrogen bottle designed to operate the valves if normal and
emergency air supplies are lost. Further, the MSSVs will provide system over
pressure protection if the ADVs fail to function, and the condenser steam dump
valves will normally be available for plant cooldown.

ca

With two or more ADV lines inoperable, action must be taken to restore all
but one ADV line to OPERABLE status. Since the block valve can be
closed to isolate an ADV, some repairs may be possible with the unit at
power. The 24 hour Completion Time is reasonable to repair inoperable
ADV lines, based on the availability of the Steam Dump System and
MSSVs, and the low probability of an event occurring during this period
that would require the ADV lines.

(continued)
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BASES (continued)

AFW System
B3.7.5

ACTIONS

A Note prohibits the application of LCO 3.0.4.b to an inoperable AFW train when
entering MODE 1. There is an increased risk associated with entering MODE 1
with an AFW train inoperable and the provisions of LCO 3.0.4.b, which allow
entry into a MODE or other specified condition in the Applicability with the LCO
not met after performance of a risk assessment addressing inoperable systems
and components, should not be applied in this circumstance.

Al

If one of the two steam supplies to the turbine driven AFW train is inoperable,
action must be taken to restore OPERABLE status within 7 days. The 7 day
Completion Time is reasonable, based on the following reasons:

a. The redundant OPERABLE steam supply to the turbine driven AFW

pump;
b. The availability of redundant OPERABLE motor driven AFW pumps; and

c. The low probability of an event occurring that requires the inoperable
steam supply to the turbine driven AFW pump.

The second Completion Time for Required Action A.1 establishes a limit on the
maximum time allowed for any combination of Conditions to be inoperable during
any continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time allowed in this specified
Condition after discovery of failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are entered concurrently.
The AND connector between 7 days and 10 days dictates that both Completion
Times apply simultaneously, and the more restrictive must be met.

B.A

With one of the required AFW trains (pump or flow path) inoperable in MODE 1,
2, or 3 for reasons other than Condition A, action must be taken to restore
OPERABLE status within 72 hours. This Condition includes the loss of two
steam supply lines to the turbine driven AFW pump. The 72 hour Completion
Time is reasonable, based on redundant capabilities afforded by the AFW
System, time needed for repairs, and the low probability of a DBA occurring
during this time period.

The second Completion Time for Required Action B.1 establishes a limit on the

maximum time allowed for any combination of Conditions to be inoperable during
any continuous failure to meet this LCO.

(continued)
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BASES (continued)

AC Sources - Operating
B 3.8.1

APPLICABILITY

The AC sources are required to be OPERABLE in MODES 1, 2, 3,and 4 to
ensure that:

a. Acceptable fuel design limits and reactor coolant pressure boundary
limits are not exceeded as a result of AOOs or abnormal transients; and

b. Adequate core cooling is provided and containment OPERABILITY and
other vital functions are maintained in the event of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered in LCO 3.8.2, “AC
Sources - Shutdown.”

ACTIONS

A Note prohibits the application of LCO 3.0.4.b to an inoperable DG. There is an
increased risk associated with entering a MODE or other specified condition in
the Applicability with an inoperable DG and the provisions of LCO 3.0.4.b, which
allow entry into a MODE or other specified condition in the Applicability with the
LCO not met after performance of a risk assessment addressing inoperable
systems and components, should not be applied in this circumstance.

Al

To ensure a highly reliable power source remains with one offsite circuit
inoperable, it is necessary to verify the OPERABILITY of the remaining required
offsite circuit on a more frequent basis. Since the Required Action only specifies
“perform,” a failure of SR 3.8.1.1 acceptance criteria does not resultin a
Required Action not met. However, if a second required circuit fails SR 3.8.1.1,
the second offsite circuit is inoperable, and Condition C, for two offsite circuits
inoperable, is entered.

A2

Required Action A.2, which only applies if the train cannot be powered from an
offsite source, is intended to provide assurance that an event coincident with a
single failure of the associated DG will not result in a complete loss of safety
function of critical redundant required features. These features are powered
from the redundant AC electrical power trains. This includes motor driven
auxiliary feedwater pump. Single train systems, such as the turbine driven
auxiliary feedwater pump, may not be included.

(continued)
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BASES

DC Sources-Operating
B38.4

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.5and SR 3.8.4.6 (continued)

The limits established for this SR must be no more than 20% above the
resistance as measured during installation, or not above the ceiling value
established by the manufacturer.

The Surveillance Frequency for these inspections, which can detect conditions
that can cause power losses due to resistance heating, is 92 days. This
Frequency is considered acceptable based on operating experience related to
detecting corrosion trends.

SR3.847

Visual inspection of the battery cells, cell plates, and battery racks provides an
indication of physical damage or abnormal deterioration that could potentially
degrade battery performance.

The 12 month Frequency for this SR is consistent with IEEE-450 (Ref. 9), which
recommends detailed visual inspection of cell condition and rack integrity on a
yearly basis.

SR 3.84.8, SR3.84.9and SR 3.84.10

Visual inspection and resistance measurements of intercell, interrack, intertier,
and terminal connections provide an indication of physical damage or abnormal
deterioration that could indicate degraded battery condition. The anticorrosion
material is used to help ensure good electrical connections and to reduce
terminal deterioration. The visual inspection for corrosion is not intended to
require removal of and inspection under each terminal connection. The removal
of visible corrosion is a preventive maintenance SR. The presence of visible
corrosion does not necessarily represent a failure of this SR provided visible
corrosion is removed during performance of SR 3.8.4.8. For the purposes of
trending, inter-cell (vital and DG batteries) and inter-tier (vital and DG batteries)
connections are measured from battery post to battery post. Inter-rack (vital
batteries), inter-tier (DG Batteries), and terminal connections (vital and DG
batteries) are measured from terminal lug to battery post.

(continued)
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BASES

DC Sources-Operating
B3.8.4

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.12 (continued)

The Surveillance Frequency is acceptable, given the plant conditions required to
perform the test and the other administrative controls existing to ensure
adequate charger performance during these 18 month intervals. In addition, this
Frequency is intended to be consistent with expected fuel cycle lengths.

For the DG DC electrical subsystem, this Surveillance may be performed in
MODES 1, 2, 3, or 4 in conjunction with LCO 3.8.1.B since the DG DC electrical
power subsystem supplies loads only for the inoperable diesel generator and
would not otherwise challenge safety systems supplied from vital electrical
distribution systems. If available, the C-S DG and its associated DC electrical
power subsystem may be substituted in accordance with LCO Note 2.
Additionally, credit may be taken for unplanned events that satisfy this SR.
Examples of unplanned events may include:

1) Unexpected operational events which cause the equipment to perform
the function specified by this Surveillance, for which adequate
documentation of the required performance is available; and

2) Post corrective maintenance testing that requires performance of this
Surveillance in order to restore the component to OPERABLE, provided
the maintenance was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or reliability.

SR 3.8.4.13

A battery service test is a special test of battery capability, as found, to satisfy the
design requirements (battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to worst case design duty cycle
requirements based on Reference 10 and 12.

The Surveillance Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.32 (Ref. 6) and Regulatory Guide 1.129
(Ref. 11), which state that the battery service test should be performed during
refueling operations or at some other outage, with intervals between tests, not to
exceed 18 months.

(continued)
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BASES

Inverters - Operating
B3.8.7

APPLICABLE
SAFETY ANALYSIS
(continued)

Inverters are a part of the distribution systems and, as such, satisfy
Criterion 3 of the NRC Policy Statement.

LCO

The inverters ensure the availability of AC electrical power for the systems
instrumentation required to shut down the reactor and maintain it in a safe
condition after an anticipated operational occurrence (A00) or a postulated DBA.

Maintaining the required inverters OPERABLE ensures that the redundancy
incorporated into the design of the RPS and ESFAS instrumentation and controls
is maintained. The four inverters (one per channel) ensure an uninterruptible
supply of AC electrical power to the AC vital buses even if the 6.9 kV shutdown
boards are de-energized.

OPERABLE inverters require the associated AC vital bus to be powered by the
inverter with output voltage and frequency within tolerances and power input to
the inverter from a 125 VDC vital battery. Alternatively, power supply may be
from an internal AC source via rectifier as long as the vital battery is available as
the uninterruptible power supply. The inverters have an associated bypass
supply provided by a regulated transformer that is automatically connected to the
associated AC vital bus in the event of inverter failure or overload. The bypass
supply is not battery-backed and thus does not meet requirements for inverter
operability. Additionally, the inverter channel must not be connected to the cross
train 480 V power supply.

APPLICABILITY

The inverters are required to be OPERABLE in MODES 1, 2, 3, and 4 to ensure
that:

a. Acceptable fuel design limits and reactor coolant pressure boundary
limits are not exceeded as a result of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment OPERABILITY and
other vital functions are maintained in the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in the Bases for
LCO 3.8.8, "Inverters - Shutdown."”
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BASES (continued)

Inverters - Operating
B3.8.7

ACTIONS

Al

With one inverter in a channel inoperable, its associated AC vital buses become
inoperable until they are re-energized from their associated regulated
transformer bypass source or inverter internal AC source.

For this reason, a Note has been included in Condition A requiring the entry into
the Conditions and Required Actions for LCO 3.8.9, "Distribution Systems-
Operating.” This ensures that the vital bus is reenergized within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable inverter and return it to
service. The 24 hour limit is based upon engineering judgment, taking into
consideration the time required to repair an inverter and the additional risk to
which the plant is exposed because of the inverter inoperability. This has to be
balanced against the risk of an immediate shutdown, along with the potential
challenges to safety systems such a shutdown might entail. When the AC vital
bus is powered from its associated regulated transformer bypass source it is
relying upon interruptible AC electrical power sources (offsite and onsite). The
uninterruptible inverter source to the AC vital buses is the preferred source for
powering instrumentation trip setpoint devices.

B.1 and B.2

If the inoperable devices or components 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 to MODE 5 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.
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BASES (continued)

Inverters - Shutdown
B3.8.8

LCO

The inverters ensure the availability of electrical power for the instrumentation for
systems required to shutdown the reactor and maintain it in a safe condition after
an anticipated operational occurrence or a postulated DBA. The battery powered
inverters provide uninterruptible supply of AC electrical power to the AC vital
buses even if the 6.9 kV shutdown boards are de-energized. OPERABILITY of
the inverters requires that the AC vital buses required by LCO 3.8.10,
“Distribution Systems - Shutdown” be powered by the inverter. As a minimum,
either the channel | and Il or Il and IV inverters shall be OPERABLE to support
the distribution systems required by LCO 3.8.10. The inverters have an
associated bypass supply provided by a regulated transformer that is
automatically connected to the associated AC vital bus in the event of inverter
failure or overload. The bypass supply is not battery-backed and thus does not
meet requirements for inverter operability. Additionally, the inverter channel
must not be connected to the cross-train 480 V power supply. This ensures the
availability of sufficient inverter power sources to operate the plantin a safe
manner and to mitigate the consequences of postulated events during shutdown
(e.g., fuel handling accidents).

APPLICABILITY

The inverters required to be OPERABLE in MODES 5 and 6 and during
movement of irradiated fuel assemblies provide assurance that:

a. Systems needed to mitigate a fuel handling accident are available;

b. Systems necessary to mitigate the effects of events that can lead to core
damage during shutdown are available; and

c. Instrumentation and control capability is available for monitoring and
maintaining the plantin a cold shutdown condition or refueling condition.

Inverter requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.7.

ACTIONS

A1, A21 A22 A23 andA.24

If two trains are required by LCO 3.8.10, the remaining OPERABLE Inverters
may be capable of supporting sufficient required features to allow continuation of
CORE ALTERATIONS fuel movement, and operations with a potential for
positive reactivity additions. By the allowance of the option to declare required
features inoperable with the associated inverter(s) inoperable, appropriate

(continued)

Watts Bar-Unit 1

B 3.8-86 Revision 58, 67
Amendment 45



v

BASES

Inverters - Shutdown
B 3.8.8

ACTIONS

A1, A21, A22 A23 and A.2.4 (continued)

restrictions will be implemented in accordance with the affected required features
LCOs' Required Actions. In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for sufficiently conservative
actions is made (j.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involving positive reactivity additions). The
Required Action to suspend positive reactivity additions does not preclude
actions to maintain or increase reactor vessel inventory, provided the required
SDM is maintained.

Suspension of these activities shall not preclude completion of actions to
establish a safe conservative condition. These actions minimize the probability
of the occurrence of postulated events. Itis further required to immediately
initiate action to restore the required inverters and to continue this action until
restoration is accomplished in order to provide the necessary inverter power to
the plant safety systems.

The Completion Time of immediately is consistent with the required times for
actions requiring prompt attention. The restoration of the required inverters
should be completed as quickly as possible in order to minimize the time the
plant safety systems may be without power or powered from its associated
regulated transformer bypass source.

SURVEILLANCE
REQUIREMENTS

SR 3.8.81

This Surveillance verifies that the inverters are functioning properly with all
required circuit breakers closed including those from the associated vita! battery
boards and 480 V shutdown boards and AC vital buses energized from the
inverter. The verification of proper voltage and frequency output ensures that the
required power is readily available for the instrumentation connected to the AC
vital buses. The 7 day Frequency takes into account the redundant capability of
the inverters and other indications available in the control room that alert the
operator to inverter malfunctions.

Watts Bar-Unit 1
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Distribution Systems - Operating

B3.8.9
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.9 Distribution Systems - Operating
BASES
BACKGROUND The onsite Class 1E AC electrical power distribution system is divided by train

into two redundant and independent AC electrical power distribution subsystems.

The AC electrical power subsystem includes four 6.9 kV shutdown boards. Each
6.9 kV shutdown board has access to the two separate and independent
preferred offsite sources of power as well as a dedicated onsite diesel generator
(DG) source. One of the two offsite sources will be the normal power source for
a 6.9 kV shutdown board, and the other offsite source will be the alternate power
source, Transfers from the normal source to the alternate source may be
manual or automatic. Automatic transfers only occur when the relay logic is
tripping a transmission line and the associated common station service
transformers. Only manual transfers are permitted from alternate to normal. For
a loss of offsite power to the 6.9 kV shutdown boards, the onsite emergency
power system supplies power to the 6.9 kV shutdown boards. Control power for
the 6.9 kV breakers is supplied from the Class 1E batteries. Additional
description of this system may be found in the Bases for LCO 3.8.1, "AC
Sources- Operating,” and the Bases for LCO 3.8.4, "DC Sources - Operating.”

The AC Distribution System includes the 480 V shutdown boards and associated
supply transformers, load centers, and protective devices shown in
Table B 3.8.9-1.

The 120 VAC vital buses are arranged in four load groups and are normally
powered from the inverters and DC Boards |, Il, Ill, and IV. The alternate power
supply for the vital buses is a regulated transformer bypass source powered from
the same train as the associated inverter, and its use is governed by LCO 3.8.7,
"Inverters - Operating.”

There are four independent 125 VDC electrical power distribution buses. Each
bus receives normal power from an independent 480 VAC shutdown board via its
associated battery charger. Upon loss of 480 VAC shutdown board power, the
DC buses are energized by their connected battery banks.

The list of all required distribution buses is presented in Table B 3.8.9-1.

(continued)
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BASES

Distribution Systems - Operating
B3.8.9

LCO
{continued)

Maintaining the Train A and Train B AC, four channels of vital DC, and

four channels of AC vital bus electrical power distribution subsystems
OPERABLE ensures that the redundancy incorporated into the design of ESF is
not defeated. Therefore, a single failure within any system or within the electrical
power distribution subsystems will not prevent safe shutdown of the reactor.

OPERABLE AC electrical power distribution subsystems require the associated
buses, load centers, motor control centers, and distribution panels to be
energized to their proper voltages. OPERABLE DC electrical power distribution
subsystems require the associated buses to be energized to their proper voltage
from either the associated battery or charger. OPERABLE vital bus electrical
power distribution subsystems require the associated buses to be energized to
their proper voltage from the associated inverter via inverted DC voltage, inverter
using internal AC source, or the regulated transformer bypass source.

In addition, tie breakers between redundant safety related AC, vital DC, and AC
vital bus power distribution subsystems, if they exist, must be open. This
prevents any electrical malfunction in any power distribution subsystem from
propagating to the redundant subsystem, that could cause the failure of a
redundant subsystem and a loss of essential safety function(s). If any tie
breakers are closed, the affected redundant electrical power distribution
subsystems are considered inoperable. This applies to the onsite, safety related
redundant electrical power distribution subsystems. It does not, however,
preclude redundant 6.9 kV shutdown boards from being powered from the same
offsite circuit.

APPLICABILITY

The electrical power distribution subsystems are required to be OPERABLE in
MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant pressure boundary
limits are not exceeded as a result of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment OPERABILITY and
other vital functions are maintained in the event of a postulated DBA.

Electrical power distribution subsystem requirements for MODES 5 and 6 are
covered in the Bases for LCO 3.8.10, "Distribution Systems - Shutdown.”

Watts Bar-Unit 1
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BASES

Distribution Systems - Operating
B3.8.9

ACTIONS

. A1 (continued)

subsequently restored OPERABLE, the LCO may already have been not met for
up to 2 hours. This could lead to a total of 10 hours, since initial failure of the
LCO, to restore the AC distribution system. At this time, a DC circuit could again
become inoperable, and AC distribution restored OPERABLE. This could
continue indefinitely.

The Completion Time allows for an exception to the normal "time zero” for
beginning the allowed outage time "clock.” This will result in establishing the
"time zero" at the time the LCO was initially not met, instead of the time
Condition A was entered. The 16 hour Completion Time is an acceptable
limitation on this potential to fail to meet the LCO indefinitely.

Ba

With one or more AC vital buses in one channel inoperable, the remaining
OPERABLE AC vital buses are capable of supporting the minimum safety
functions necessary to shut down the plant and maintain it in the safe shutdown
condition. Overall reliability is reduced, however, since an additional single
failure could resutt in the minimum required ESF functions not being supported.
Therefore, the required AC vital bus must be restored to OPERABLE status
within 2 hours by powering the bus from the associated inverter via inverted DC,
inverter using internal AC source, or regulated transformer bypass source.

Condition B represents one or more AC vital buses in one channel without
power; potentially both the DC source and the associated AC source are
nonfunctioning. In this situation, the plant is significantly more vulnerable to a
complete loss of all noninterruptible power. Itis, therefore, imperative that the
operator's attention focus on stabilizing the plant, minimizing the potential for loss
of power to the remaining vital buses and restoring power to the affected vital
bus.

(continued)
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BASES (continued)

Boron Concentration
B 3.9.1

APPLICABILITY

This LCO is applicable in MODE 6 to ensure that the fuel in the reactor vessel
will remain subcritical. The required boron concentration ensures a key < 0.95.

. Above MODE 6, LCO 3.1.1, "SHUTDOWN MARGIN (SDM) - T,y > 200°F," and

LCO 3.1.2, "SHUTDOWN MARGIN (SDM) - T,y < 200°F," ensure that an
adequate amount of negative reactivity is available to shut down the reactor and
maintain it subcritical.

ACTIONS

AlandA2

Continuation of CORE ALTERATIONS or positive reactivity additions (including
actions to reduce boron concentration) is contingent upon maintaining the unitin
compliance with the LCO. If the boron concentration of any coolant volume in
the RCS, the refueling canal, or the refueling cavity is less than its limit, all
operations involving CORE ALTERATIONS or positive reactivity additions must
be suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity additions shall not
preclude moving a component to a safe position.

A3

In addition to immediately suspending CORE ALTERATIONS or positive
reactivity additions, boration to restore the concentration must be initiated
immediately.

In determining the required combination of boration flow rate and concentration,
no unique Design Basis Event must be satisfied. The only requirement is to
restore the boron concentration to its required value as soon as possible. In
order to raise the boron concentration as soon as possible, the operator should
begin boration with the best source available for unit conditions.

Once actions have been initiated, they must be continued until the boron
concentration is restored. The restoration time depends on the amount of boron
that must be injected to reach the required concentration.
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BASES (continued)

Unborated Water Source Isolation Valves
B3.9.2

APPLICABILITY

In MODE 6, this LCO is applicable to prevent an inadvertent boron difution event
by ensuring isolation of all sources of unborated water to the RCS.

For all other MODES, the boron dilution accident was analyzed and was found to

. be capable of being mitigated.

ACTIONS

The ACTIONS table has been modified by a Note that allows separate Condition
entry for each unborated water source isolation valve.

Al

Continuation of CORE ALTERATIONS is contingent upon maintaining the unit in
compliance with this LCO. With any valve used to isolate unborated water
sources not secured in the closed position, all operations involving CORE
ALTERATIONS must be suspended immediately. The Completion Time of
"immediately” for performance of Required Action A.1 shall not preclude
completion of movement of a component to a safe position.

Condition A has been modified by a Note to require that Required Action A.3 be
completed whenever Condition A is entered.

A2

Preventing inadvertent dilution of the reactor coolant boron concentration is
dependent on maintaining the unborated water isolation valves secured closed.
Securing the valves in the closed position ensures that the valves cannot be
inadvertently opened. The Completion Time of "immediately” requires an
operator to initiate actions to close an open valve and secure the isolation valve
in the closed position immediately. Once actions are initiated, they must be
continued until the valves are secured in the closed position.

A3

Due to the potential of having diluted the boron concentration of the reactor
coolant, SR 3.9.1.1 (verification of boron concentration) must be performed
whenever Condition A is entered to demonstrate that the required boron
concentration exists, The Completion Time of 4 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration.
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BASES

RHR and Coolant Circulation - Low Water Level
B3.96

LCO
(continued)

a. Removal of decay heat;
b. Mixing of borated coolant to minimize the possibility of criticality; and
c. Indication of reactor coolant temperature.

An OPERABLE RHR loop consists of an RHR pump, a heat exchanger, valves,
piping, instruments and controls to ensure an OPERABLE flow path and to
determine the low end temperature. The flow path starts in one of the RCS hot
legs and is returned to the RCS cold legs. Both RHR pumps may be aligned to
the RWST to support filling the refueling cavity or to perform RHR injection
testing. During these modes of operation, the wide range RCS temperature
indicators are used to indicate RCS temperature since the RHR temperature
elements indicate RWST temperature when RHR pump suction is from the
RWST. The flow path for filling the refueling cavity or for performance of RHR
cold leg injection testing starts at the RWST and is supplied to the RCS cold
legs. During RHR hot leg injection testing with suction from the RWST, the other
RHR train must be OPERABLE and in operation with discharge to the RCS cold
legs. In this alignment, both RHR trains are OPERABLE provided that the RHR
train injecting into the RHR hot legs is capable of being realigned to discharge to
the RCS cold legs in the event a failure occurs of the RHR train supplying the
cold legs.

APPLICABILITY

Two RHR loaps are required to be OPERABLE, and one RHR loop must be in
operation in MODE 6, with the water level < 23 ft above the top of the reactor
vessel flange, to provide decay heat removal. Requirements for the RHR
System in other MODES are covered by LCOs in Section 3.4, Reactor Coolant
System (RCS), and Section 3.5, Emergency Core Cooling Systems (ECCS).
RHR loop requirements in MODE 6 with the water level > 23 ft are located in
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation - High Water
Level."
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BASES (continued)

RHR and Coolant Circulation - Low Water Leve!
B3.96

ACTIONS

A1and A2

If less than the required number of RHR loops are OPERABLE, actions shall be
immediately initiated and continued until the RHR loop is restored to OPERABLE
status and to operation or until > 23 ft of water level is established above the
reactor vessel flange. When the water level is 2 23 ft above the reactor vessel
flange, the Applicability changes to that of LCO 3.9.5, and only one RHR loop is
required to be OPERABLE and in operation. An immediate Completion Time is
necessary for an operator to initiate corrective actions.

Ba

If no RHR loop is in operation, there will be no forced circulation to provide
mixing to establish uniform boron concentrations. Reduced boron concentrations
cannot occur by the addition of water with a lower boron concentration than that
contained in the RCS, because all of the unborated water sources are isolated.

B2

If no RHR loop is in operation, actions shall be initiated immediately, and
continued, to restore one RHR loop to operation. Since the unitis in
Conditions A and B concurrently, the restoration of two OPERABLE RHR loops
and one operating RHR loop should be accomplished expeditiously.

B3

If no RHR loop is in operation, all containment penetrations providing direct
access from the containment atmosphere to the outside atmosphere must be
closed within 4 hours. With the RHR loop requirements not met, the potential
exists for the coolant to boil and release radioactive gas to the containment
atmosphere. Closing containment penetrations that are open to the outside
atmosphere ensures that dose limits are not exceeded.

The Completion Time of 4 hours is reasonable, based on the low probability of
the coolant boiling in that time.
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RTS Instrumentation

TR 3.3.1
Table 3.3.1-1 (Page 1 of 2}
Reactor Trip System Instrumentation Response Times

FUNCTIONAL UNIT RESPONSE TIME
1. Manual Reactor Trip N.A.
2. Power Range, Neutron Flux

a. High < 0.5 second!!’

b. Low £ 0.5 second'”!
3. Power Range, Neutron Flux

a. High Positive Rate N.A.

b. High Negative Rate Deleted l
4. Intermediate Range, Neutron Flux N.A.
5. Source Range, Neutron Flux < 0.5 seconds® I
6. Overtemperature AT < 8 seconds'
7. Overpower AT < 8 seconds'!
8. Pressurizer Pressure

a. Low < 2 seconds

b. High < 2 seconds
9. Pressurizer Water Level--High N.A.

(continued)

M Neutron detectors are exempt from response time testing. Response time

of the neutron flux signal portion of the channel shall be measured from
the detector output or input of first electronic component in channel.

05/14/04
Watts Bar-Unit 1 3.3-3 Revision 7, 13, 34
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ESFAS
TR 3.3.2

Table 3.3.2-1 (Page 2 of 5)

Engineered Safety Features Actuation System Response Times

INITIATING SIGNAL AND FUNCTION

RESPONSE TIME IN SECONDS

3. Pressurizer Pressure-Low (continued)

6) Essential Raw Cooling Water
7) CREVS Actuation

8) Component Cooling System

9) Start Diesel Generators

4. Steam Line Pressure Negative Rate-High
a. Steam Line Isolation

5. Steam Line Pressure - Low
a. Safety Injection (ECCS)

1) Reactor Trip (from SI)

2) Feedwater Isolation

3) Containment Isolation-Phase "A"'®
4) Containment Ventilation Isolation
5) Auxiliary Feedwater Pumps

6) Essential Raw Cooling Water

7) CREVS Actuation

8) Component Cooling System

9) Start Diesel Generators

b. Steam Line Isolation

6. Containment Pressure - High - High
a. Containment Spray
b. Containment Isolation-Phase "B"
c. Steam Line Isolation
d. Containment Air Return Fans

7. Steam Generator Water Level - High - High

a. Turbine Trip
b. Feedwater Isolation
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(11)

(12)
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(15)

ESFAS
TR 3.3.2

Table 3.3.2-1 (Page 5 of 5)
Engineered Safety Features Actuation System Response Times

TABLE NOTATIONS

Containment purge valves only. Containment radiation monitor valves have
a response time of 6.5 seconds.

Diesel generator start time includes a reactor trip response time of 2
seconds.

Includes diesel generator starting, containment spray pump sequence
loading-delay/breaker closure, plus stroke time of 1-FCV-72-39/2.*

* The containment integrity analysis of record was performed using 221
seconds for initiation of spray. However, Westinghouse document WAT-
D-11264 has evaluated the initiation of spray at 234 seconds with the
conclusion that the increase will have no effect on the results or
conclusions of the Watts Bar LOCA and MSLB containment integrity
analysis.

Diesel generator starting and sequence loading delays included. Response
time limit includes the opening of valves to establish flowpath and bring
pumps to full speed. The additional sequential transfer of ECCS pump
suction from the VCT to the RWST (RWST valves open) is included.

Feedwater Isolation Valve (motor) and Feedwater Regulating Valve (air
operated) response time includes an ESFAS signal response time of 2
seconds.
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