ECCS — Shutdown
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.2 ECCS-—Shutdown

BASES

BACKGROUND A description of the Core Spray (CS) System and the Tow
pressure coolant injection (LPCI) mode of the Residual Heat
Removal (RHR) System is provided in the Bases for LCO 3.5.1,
"ECCS —Operating.”

APPLICABLE The ECCS performance is evaluated for the entire spectrum of

SAFETY ANALYSES

break sizes for a postutated loss of coolant accident
(LOCA). The long term cooling analysis following a design
basis LOCA (Ref. 1) demonstrates that only one low pressure
ECCS injection/spray subsystem is required, post LOCA, to
maintain adequate reactor vessel water level in the event of
an inadvertent vessel draindown. It is reasonable to
assume, based on engineering judgement, that while in MODES
4 and 5, one low pressure ECCS injection/spray subsystem can
maintain adequate reactor vessel water level. To provide
redundancy, a minimum of two low pressure ECCS
injection/spray subsystems are required to be OPERABLE in
MODES 4 and 5,

The low pressure ECCS subsystems satisfy Criterion 3 of
10 CFR 50.36(c)(2)(i1).

LCO

Two low pressure ECCS injection/spray subsystems are
required to be OPERABLE. The Tow pressure ECCS injection/
spray subsystems consist of two CS subsystems and two LPCI
subsystems. Each CS subsystem consists of one motor driven
pump, piping, and valves to transfer water from the
suppression pool or contaminated condensate storage tank(s)
(CCST) to the reactor pressure vessel (RPV). Each LPCI
subsystem consists of one motor driven pump, piping, and
valves to transfer water from the suppression pool or the
CCST(s) to the RPV. A single LPCI pump is required per
subsystem because of similar injection capacity in relation
to a CS subsystem. In addition, In MODES 4 and 5, the RHR
System cross-tie valves are not required to be open.

One LPCI subsystem may be considered OPERABLE during
alignment and operation for decay heat removal, if capable

(continued)
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BASES

LCO of being manually realigned (remote or local) to the LPCI

{(continued mode and not otherwise inoperable. Alignment and operation
for decay heat removal includes: a) when the system is being
realigned to or from the RHR shutdown cooling mode and; b)
when the system is in the RHR shutdown cooling mode, whether
or not the RHR pump is operating. Because of low pressure
and low temperature conditions in MODES 4 and 5, sufficient
time will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery.

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray
subsystems is required in MODES 4 and 5 to ensure adequate
coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core in case of an inadvertent
draindown of the vessel. Requirements for ECCS OPERABILITY
during MODES 1, 2, and 3 are discussed in the Applicability
section of the Bases for LCO 3.5.1. ECCS subsystems are not
required to be OPERABLE during MODE 5 with the spent fuel
storage pool gates removed and the water Tevel maintained at
> 23 ft above the RPV flange. This provides sufficient
coolant inventory to allow operator action to terminate the
inventory loss prior to fuel uncovery in case of an
inadvertent draindown.

The Automatic Depressurization System is not required to be
OPERABLE during MODES 4 and 5 because the RPV pressure is

< 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the:
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during MODES 4 and 5 since the low pressure
ECCS injection/spray subsystems can provide sufficient flow
to the vessel,

ACTIONS A.l and B.1

If any one required low pressure ECCS injection/spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. 1In this Condition,
the remaining OPERABLE subsystem can provide sufficient
vessel flooding capability to recover from an inadvertent
vessel draindown. However, overall system reliability is

(continued)
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ACTIONS

A.1l and B.1 (continued)

reduced because a single failure in the remaining OPERABLE
subsystem concurrent with a vessel draindown could result in
the ECCS not being able to perform its intended function.
The 4 hour Completion Time for restoring the required Tow
pressure ECCS injection/spray subsystem to OPERABLE status
is based on engineering judgment that considered the
remaining available subsystem and the low probability of a
vessel draindown event.

With the inoperable subsystem not restored to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (OPDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until OPDRVs are suspended.

¢c.1, ¢.2, 0.1, D.2, and D.3

With both of the required ECCS injection/spray subsystems
inoperable, all coolant inventory makeup capability may be
unavailable. Therefore, actions must immediately be
initiated to suspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release. Actions must continue until OPDRVs are
suspended. One required ECCS injection/spray subsystem must
also be restored to OPERABLE status within 4 hours. The

4 hour Completion Time to restore at least one low pressure
ECCS injection/spray subsystem to OPERABLE status ensures
that prompt action will be taken to provide the required
cooling capacity or to initiate actions to place the plant
in a condition that minimizes any potential fission product
release to the environment.

I[f at least one required low pressure ECCS injection/spray
subsystem is not restored to OPERABLE status within the

4 hour Completion Time, additional actions are required to
minimize any potential fission product release to the
environment. This includes ensuring secondary containment
is OPERABLE; one standby gas treatment subsystem is
OPERABLE; and secondary containment isolation capability is

(continued)
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ACTIONS

c.1, ¢c.2, D.1, D.2, and D.3 (continued)

available in each associated penetration flow path not
isolated that is assumed to be isolated to mitigate
radioactivity releases (i.e., one secondary containment
isolation valve and associated instrumentation are OPERABLE
or other acceptable administrative controls to assure
isolation capability. The administrative controls consist
of stationing a dedicated operator, who is in continuous
communication with the control room, at the controls of the
isolation device. In this way, the penetration can be
rapidly isolated when a need for secondary containment
isolation is indicated). OPERABILITY may be verified by an
administrative check, or by examining logs or other
information, to determine whether the components are out of
service for maintenance or other reasons. It is not
necessary to perform the Surveillances needed to demonstrate
the OPERABILITY of the components. If, however, any
required component is inoperablie, then it must be restored
to OPERABLE status. In this case, the Surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

SURVEILLANCE
REQUIREMENTS

SR _3.5.2.1

The minimum water level of 8.5 feet above the bottom of the
suppression chamber required for the suppression pool is
periodically verified to ensure that the suppression pool
will provide adequate net positive suction head (NPSH) for
the CS System and LPCI subsystem pumps, recircuiation
volume, and vortex prevention. With the suppression pool
water level less than the required limit, all ECCS
injection/spray subsystems are inoperable unless they are
aligned to an OPERABLE CCST(s).

When suppression pool level is < 8.5 feet, the CS and LPCI
subsystems are considered OPERABLE only if they can take
suction from the CCST(s), and the CCST(s) water volume is
sufficient to provide the required NPSH and vortex
prevention for the CS pump and LPCI pump. Therefore, a
verification that either the suppression pool water level is
2 8.5 feet or required low pressure ECCS injection/spray
subsystems are aligned to take suction from the CCST(s) and
the CCST(s) contain > 140,000 available gallons of water,

(continued)
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SURVETLLANCE
REQUIREMENTS

SR _3.5.2.1 (continued)

equivalent to 12 ft in both CCSTs when they are crosstied
(normal configuration) and 13.5 ft in one CCST when they are
not crosstied, ensures that the required low pressure ECCS
injection/spray subsystems can supply at least

140,000 gailons of makeup water to the RPV. However, as
noted, only one required Tow pressure ECCS injection/spray
subsystem may take credit for the CCST option during OPDRVs.
During OPDRVs, the volume in the CCST(s) may not provide
adequate makeup if the RPV were completely drained.
Therefore, only one low pressure ECCS injection/spray
subsystem is allowed to use the CCST(s). This ensures the
other required ECCS subsystem has adequate makeup volume.

The 12 hour Frequency of these SRs was developed considering
operating experience related to suppression pool water level
and CCST water level variations and instrument drift during
the applicable MODES. Furthermore, the 12 hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal suppression pool or CCST water level
condition.

SR 3.5.2.2, SR 3.5.2.4, and SR 3.5.2.5

The Bases provided for SR 3.5.1.1, SR 3.5.1.5, and
SR 3.5.1.8 are applicable to SR 3.5.2.2, SR 3.5.2.4, and
SR 3.5.2.5, respectively.

SR_3.5.2.3

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipulation; rather, it

(continued)
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SURVEILLANCE SR _3.5.2.3 (continued)

REQUIREMENTS
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. The 31 day
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In MODES 4 and 5, the RHR System may be required to operate
in the shutdown cooling mode to remove decay heat and
sensible heat from the reactor. Therefore, this SR is
modified by a Note that allows one LPCI subsystem to be
considered OPERABLE during alignment and operation for decay
heat removal, if capable of being manually realigned (remote
or local) to the LPCI mode and not otherwise inoperable.
Alignment and operation for decay heat removal includes: a)
when the system is being realigned to or from the RHR
shutdown cooling mode and; b) when the system is in the RHR
shutdown cooling mode, whether or not the RHR pump is
operating. Because of the low pressure and low temperature
conditions in MODES 4 and 5, sufficient time will be
available to manually align and initiate LPCI subsystem
operation to provide core cooling prior to postulated fuel
uncovery. This will ensure adequate core cooling if an
inadvertent RPV draindown should occur,

REFERENCES 1. UFSAR, Section 6.3.3.1.2.1.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.3 RCIC System

BASES

BACKGROUND

The RCIC System is not part of the ECCS; however, the RCIC
System is included with the ECCS section because of their
similar functions.

The RCIC System is designed to operate either automatically
or manually following reactor pressure vessel (RPV)
isolation accompanied by a loss of coolant flow from the
feedwater system to provide makeup water and maintain RPV
water level above the top of the core. Under these
conditions, the High Pressure Coolant Injection (HPCI) and
RCIC systems perform similar functions. The RCIC System
design requirements ensure that the criteria of Reference 1
are satisfied.

The RCIC System (Ref. 1) consists of a steam driven turbine
pump unit, piping and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV
through the feedwater sparger. Suction piping is provided
from the contaminated condensate storage tank (CCST) and the
suppression pool. Pump suction is normally aligned to the
CCST to minimize injection of suppression pool water into
the RPV. However, if the CCST water supply is low, or the
suppression pool level is high, an automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the RCIC System. The steam supply
to the turbine is piped from a main steam line upstream of
the associated inboard main steam line isolation valve.

The RCIC System 1is designed to provide makeup water for a
wide range of reactor pressures 150 psig to 1120 psig. Upon
receipt of an initiation signal, the RCIC turbine
accelerates to a specified speed. As the RCIC flow
increases, the turbine control valve is automatically
adjusted to maintain design flow. Exhaust steam from the
RCIC turbine is discharged to the suppression pool. A full
flow test line is provided to route water to the CCST to
allow testing of the RCIC System during normal operation
without injecting water into the RPV.

{continued)
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BACKGROUND
(continued)

The RCIC pump is provided with a minimum flow bypass line,
which discharges to the suppression pool. The valve in this
lTine automatically opens to prevent pump damage due to
overheating when other discharge line valves are closed. To
ensure rapid delivery of water to the RPV and to minimize
water hammer effects, the RCIC System discharge piping is
kept full of water. The RCIC System is normally aligned to
the CCST. The height of water (> 12 ft) in the CCST is
sufficient to maintain the piping full of water up to the
first isolation valve in the discharge piping. The relative
height of the feedwater line connection for RCIC is such
that the water in the feedwater lines keeps the remaining
portion of the RCIC discharge 1ine full of water.

Therefore, RCIC does not require a "keep fill" system.

APPLICABLE
SAFETY ANALYSES

The function of the RCIC System is to respond to transient
events by providing makeup coolant to the reactor. The RCIC
System is not an Engineered Safety Feature System and no
credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of
overall plant risk, the system satisfies Criterion 4 of

10 CFR 50.36(c)(2)(i1).

LCO

The OPERABILITY of the RCIC System provides makeup water
such that actuation of any of the low pressure ECCS
subsystems is not required in the event of RPV isolation
accompanied by a loss of feedwater flow. The RCIC System
has sufficient capacity for maintaining RPV inventory during
an isolation event.

APPLICABILITY

The RCIC System is required to be OPERABLE during MODE 1,
and MODES 2 and 3 with reactor steam dome pressure

> 150 psig, since RCIC is the primary non-ECCS water source
for core cooling when the reactor is isolated and
pressurized. In MODES 2 and 3 with reactor steam dome
pressure < 150 psig, and in MODES 4 and 5, RCIC is not
required to be OPERABLE since the low pressure ECCS
injection/spray subsystems can provide sufficient flow to
the RPV,

{continued)
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{continued)

RCIC System
B 3.5.3

ACTIONS

A.1 and A.2

I[f the RCIC System is inoperable during MODE 1, or MODE 2

or 3 with reactor steam dome pressure > 150 psig, and the
HPCI System is immediately verified to be OPERABLE, the RCIC
System must be restored to OPERABLE status within 14 days.
In this Condition, Toss of the RCIC System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI is therefore
immediately verified when the RCIC System is inoperable.
This may be performed as an administrative check, by
examining logs or other information, to determine if HPCI is
out of service for maintenance or other reasons. It does
not mean it is necessary to perform the Surveillances needed
to demonstrate the OPERABILITY of the HPCI System. If the
OPERABILITY of the HPCI System cannot be immediately
verified, however, Condition B must be entered. For
transients and certain abnormal events with no LOCA, RCIC
(as opposed to HPCI) is the preferred source of makeup
coolant because of its relatively small capacity, which
allows easier control of the RPV water level. Therefore, a
limited time is allowed to restore the inoperable RCIC to
OPERABLE status.

The 14 day Completion Time is based on a reliability study
(Ref. 2) that evaluated the impact on ECCS availability,
assuming various components and subsystems were taken out of
service. The results were used to calculate the average
availability of ECCS equipment needed to mitigate the
consequences of a LOCA as a function of allowed outage times
(A0Ts). Because of similar functions of HPCI and RCIC, the
AOTs (i.e., Completion Times) determined for HPCI are also
applied to RCIC.

B.1 and B.2

If the RCIC System cannot be restored to OPERABLE status
within the associated Completion Time, or if the HPCI System
is simultaneously inoperable, the plant must be brought to a
condition in which the LCO does not apply. To achieve this

(continued)
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ACTIONS B.1 and B.2 (continued)
status, the plant must be brought to at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
< 150 psig 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.

SURVEILLANCE SR 3.5.3.1

REQUIREMENTS

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
lTine of the RCIC System full of water ensures that the
system will perform properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. 0One
acceptable method of ensuring the tine is full is to vent at
the high points. The 31 day Frequency is based on the
gradual nature of void buildup in the RCIC piping, the
procedural controls governing system operation, and
operating experience.

SR 3.5.3.2

Verifying the correct alignment for manual, power operated,
and automatic valves (including the RCIC pump flow
controller) in the RCIC flow path provides assurance that
the proper flow path will exist for RCIC operation. This SR
does not apply to valves that are locked, sealed, or
otherwise secured in position since these valves were
verified to be in the correct position prior to locking,
sealing, or securing. A valve that receives an initiation
signal is allowed to be in a nonaccident position provided
the valve will automatically reposition in the proper stroke
time. This SR does not require any testing or valve
manipulation; rather, it involves verification that those
valves capable of potentially being mispositioned are in the
correct position. This SR does not apply to valves that
cannot be inadvertently misaligned, such as check valves.
For the RCIC System, this SR also includes the steam flow
path for the turbine and the fiow controller position.

(continued)
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BASES
SURVEILLANCE SR _3.5.3.2 (continued)
REQUIREMENTS

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of

31 days is further justified because the valves are operated
under procedural control and because improper valve position
would affect only the RCIC System. This Frequency has been
shown to be acceptable through operating experience.

SR _3.5.3.3 and SR 3.5.3.4

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capability to provide rated flow against a system head
corresponding to reactor pressure is tested both at the
higher and lower operating ranges of the system. The
required system head should overcome the RPV pressure and
associated discharge 1ine losses. Adequate reactor steam
pressure must be available to perform these tests.
Additionally, adequate steam flow must be passing through
the main turbine or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Therefore, sufficient time is allowed after adequate
pressure and flow are achieved to perform these SRs.

Reactor steam pressure must be > 920 psig to perform

SR 3.5.3.3 and > 150 psig to perform SR 3.5.3.4. Adequate
steam flow is represented by at least 1 turbine bypass valve
open. Reactor startup is allowed prior to performing the
Tow pressure Surveillance because the reactor pressure is
low and the time allowed to satisfactorily perform the
Surveillance is short. The reactor pressure is allowed to
be increased to normal operating pressure since it is
assumed that the Tow pressure Surveillance has been
satisfactorily completed and there is no indication or
reason to believe that RCIC is inoperable. Therefore, these
SRs are modified by Notes that state the Surveillances are
not required to be performed until 12 hours after the
reactor steam pressure and flow are adequate to perform the
test. The 12 hours allowed for the flow tests after the
required pressure and flow are reached are sufficient to
achieve stable conditions for testing and provides a
reasonable time to complete the SRs.

{continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.5.3.3 and SR 3.5.3.4 (continued)

A 92 day Frequency for SR 3.5.3.3 is consistent with the
Inservice Testing Program requirements. The 24 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply during a startup
from a plant outage. Operating experience has shown that
these components usually pass the SR when performed at the
24 month Frequency, which is based on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR_3.5.3.5

The RCIC System is required to actuate automatically in
order to verify its design function satisfactorily. This
Surveillance verifies that, with a required system
initiation signal (actual or simulated), the automatic
initiation logic of the RCIC System will cause the system to
operate as designed, i.e., actuation of the system
throughout its emergency operating sequence; which includes,
automatic pump startup and actuation of all automatic valves
to their required positions. This surveillance also ensures
the RCIC System will automatically restart on an RPV
Tow—Tow water level signal received subseguent to an RPV
high water level trip and that the suction is automatically
transferred from the CCST to the suppression pool on a CCST
low water level signal. The LOGIC SYSTEM FUNCTIONAL TEST
performed in LCO 3.3.5.2 overlaps this Surveillance to
provide complete testing of the assumed design function.

While this Surveillance can be performed with the reactor at
power, operating experience has shown that these components
usually pass the SR when performed at the 24 month
Frequency, which is based on the refueling cycle.

Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR is modified by a Note that excludes vessel injection
during the Surveillance. Since all active components are
testable and full flow can be demonstrated by recirculation
through the test line, coolant injection into the RPV is not
required during the Surveillance.

(continued)
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REFERENCES 1. UFSAR, Section 5.4.6.

2. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(NRC), "Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.
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Primary Containment

B 3.6.1.1
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.1 Primary Containment
BASES
BACKGROUND The function of the primary containment is to isolate and~

contain fission products released from the Reactor Primary
System following a design basis Loss of Coolant Accident
(LOCA) and to confine the postulated release of radioactive
material. The primary containment consists of a drywell,
which is a steel pressure vessel, enclosed in reinforced
concrete, and a suppression chamber, which is a steel torus-
shaped pressure vessel, connected by vent pipes. The
primary containment surrounds the Reactor Primary System and
provides an essentially leak tight barrier against an
uncontrolied release of radioactive material to the
environment.

The isolation devices for the penetrations in the primary
containment boundary are a part of the containment leak
tight barrier. To maintain this leak tight barrier:

a. A1l penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
de-activated automatic valves secured in their
closed positions, except as provided in
LCO 3.6.1.3, "Primary Containment Isolation
Valves (PCIVs)";

b. The primary containment air lock is OPERABLE, except
as provided in LCO 3.6.1.2, "Primary Containment Air
Lock";

C. A1l equipment hatches are closed and sealed; and

d. The sealing mechanism associated with each primary

containment penetration (e.g., welds, bellows, or
0-rings) is OPERABLE.

(continued)
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BACKGROUND
(continued)

This Specification ensures that the performance of the
primary containment, in the event of a Design Basis Accident
(DBA), meets the assumptions used in the safety analyses of
References 1 and 2. SR 3.6.1.1.1 leakage rate requirements
are in conformance with 10 CFR 50, Appendix J, Option B
(Ref. 3), as modified by approved exemptions.

APPLICABLE
SAFETY ANALYSES

The safety design basis for the primary containment is that
it must withstand the pressures and temperatures of the
Timiting DBA without exceeding the design leakage rate.

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assumed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.

Analytical methods and assumptions involving the primary
containment are presented in References 1 and 2. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses. The fission product release is, in turn,
based on an assumed Teakage rate from the primary
containment. OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded,

The maximum allowable leakage rate for the primary
containment (L,) is 1.0% by weight of the containment air
per 24 hours at the design basis LOCA peak calculated
containment pressure (P,) of 48 psig.

Primary containment satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii).

LCO

Primary containment OPERABILITY is maintained by Timiting
leakage to < 1.0 L,, except prior to the first startup after
performing a required Primary Containment Leakage Rate
Testing Program leakage test. At this time, applicable
leakage T1imits must be met. In addition, the leakage from
the drywell to the suppression chamber must be limited to

{continued)
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BASES

LCO ensure the primary containment pressure and temperature does
{continued) not exceed design limits. Compliance with this LCO will
ensure a primary containment configuration, including
equipment hatches, that is structurally sound and that will
1imit leakage to those leakage rates assumed in the safety
analyses.

Individual leakage rates specified for the primary
containment air lock are addressed in LCO 3.6.1.2.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
radicactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, primary containment is not required
to be OPERABLE in MODES 4 and 5 to prevent leakage of
radioactive material from primary containment.

ACTIONS A.l

In the event primary containment is inoperable, primary
containment must be restored to OPERABLE status within

1 hour. The 1 hour Completion Time provides a period of
time to correct the problem commensurate with the importance
of maintaining primary containment OPERABILITY during

MODES 1, 2, and 3. This time period also ensures that the
probability of an accident (requiring primary containment
OPERABILITY) occurring during periods where primary
containment is inoperable is minimal.

B.1 and B.?

I[f primary containment 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 12 hours and to MODE 4 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.

(continued)
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BASES (continued)

SURVETLLANCE SR_3.6.1.1.1
REQUIREMENTS

Maintaining the primary containment OPERABLE requires
compliance with the visual examinations and leakage rate
test requirements of the Primary Containment Leakage Rate
Testing Program. Failure to meet air lock leakage Timit
(SR 3.6.1.2.1) or main steam isolation valve leakage 1imit
(SR 3.6.1.3.10) does not necessarily result in a failure of
this SR. The impact of the faiiure to meet these SRs must
be evaluated against the Type A, B, and C acceptance
criteria of the Primary Containment lLeakage Rate Testing
Program.

As left leakage prior to the first startup after performing
a required Primary Containment Leakage Rate Testing Program
leakage test is required to be < 0.6 L, for combined Type B
and C leakage, and < 0.75 L, for overall Type A leakage. At
all other times between required leakage rate tests, the
acceptance criteria is based on an overall Type A leakage
1imit of < 1.0 L,. At < 1.0 L, the offsite dose
consequences are bounded by the assumptions of the safety
analysis. The Frequency is required by the Primary
Containment Leakage Rate Testing Program.

SR_3.6.1.1.2

Maintaining the pressure suppression function of the primary
containment requires limiting the leakage from the drywell
to the suppression chamber. Thus, if an event were to occur
that pressurized the drywell, the steam would be directed
through the downcomers into the suppression pool. This SR
measures drywell-to-suppression chamber differential
pressure during a 15 minute period to ensure that the
leakage paths that would bypass the suppression pool are
within allowable limits.

Satisfactory performance of this SR can be achieved by
establishing a known differential pressure (2 1.0 psid)
between the drywell and the suppression chamber and
verifying that the measured bypass leakage is £ 2% of the
acceptable A/VK design value of 0.18 ft?2. The leakage test
is performed every 24 months. The 24 month Frequency was
developed considering it is prudent that this Surveillance
be performed during a unit outage and also in view of the

(continued)
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Primary Containment

B 3.6.1.1

BASES

SURVEILLANCE SR _3.6.1.1.2 (continued)

REQUIREMENTS
fact that component failures that might have affected this
test are identified by other primary containment SRs. Two
consecutive test failures, however, would indicate
unexpected primary containment degradation, in this event,
the Note indicates, increasing the Frequency to once every
12 months is required until the situation is remedied as
evidenced by passing two consecutive tests.

REFERENCES 1. UFSAR, Section 6.2.1.

2. UFSAR, Section 15.6.5.

3. 10 CFR 50, Appendix J, Option B.
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Primary Containment Air Lock
B 3.6.1.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.2 Primary Containment Air Lock
BASES
BACKGROUND One double door primary containment air lock has been built

into the primary containment to provide personnel access to
the drywell and to provide primary containment isolation
during the process of personnel entering and exiting the
drywell. The air lock is designed to withstand the same
loads, temperatures, and peak design internal and external
pressures as the primary containment (Ref. 1). As part of
the primary containment, the air lock limits the release of
radioactive material to the environment during normal unit
operation and through a range of transients and accidents up
to and including postulated Design Basis Accidents (DBAs).

Each air lock door has been designed and tested to certify
jts ability to withstand a pressure in excess of the maximum
expected pressure following a DBA in primary containment.
Each of the doors contains a gasketed seal. To effect a
leak tight seal, the air lock design uses pressure seated
doors (i.e., an increase in primary containment internal
pressure results in increased sealing force on each door).

Each air lock is nominally a right circular cylinder,
approximately 10 ft in diameter, with doors at each end that
are interlocked to prevent simultaneous opening. The air
lock is provided with gear driven position indicators on
both doors that provide local indication of door position.
During periods when primary containment is not required to
be OPERABLE, the air lock interlock mechanism may be
disabled, allowing both doors of an air lock to remain open
for extended periods when frequent primary containment entry
is necessary. Under some conditions as allowed by this LCO,
the primary containment may be accessed through the air
lock, when the interlock mechanism has failed, by manually
performing the interlock function.

The primary containment air lock forms part of the primary
containment pressure boundary. As such, air lock integrity
and leak tightness are essential for maintaining primary

(continued)
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BASES

Primary Containment Air Lock
B 3.6.1.2

BACKGROUND
(continued)

containment leakage rate to within limits in the event of a
DBA. Not maintaining air lock integrity or leak tightness
may result in a leakage rate in excess of that assumed in
the safety analysis.

APPLICABLE
SAFETY ANALYSES

The DBA that postulates the maximum release of radicactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
primary containment leakage. The primary containment is
designed with a maximum allowable leakage rate (L,) of 1.0%
by weight of the containment air mass per 24 hours at the
design basis LOCA peak calculated containment pressure (P,)
of 48 psig (Ref. 2). This allowable leakage rate forms the
basis for the acceptance criteria imposed on the SRs
associated with the air lock.

Primary containment air lock OPERABILITY is also required to
minimize the amount of fission product gases that may escape
primary containment through the air lock and contaminate and
pressurize the secondary containment.

The primary containment air lock satisfies Criterion 3 of
10 CFR 50.36(c)(2)(i1i).

LCO

As part of the primary containment pressure boundary, the
air lTock safety function is related to control of
containment leakage following a DBA. Thus, the air lock
structural integrity and leak tightness are essential to the
successful mitigation of such an event.

The primary containment air lock is required to be OPERABLE.
For the air lock to be considered OPERABLE, the air lock
interlock mechanism must be OPERABLE, the air lock must be
in compliance with the Type B air lock leakage test, and
both air Tock doors must be OPERABLE. The interlock allows
only one air lock door to be opened at a time. This
provision ensures that a gross breach of primary containment
does not exist when primary containment is required to be
OPERABLE. Closure of a single door in the air lock is

(continued)
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BASES

Primary Containment Air Lock
B 3.6.1.2

LCO
(continued)

sufficient to provide a leak tight barrier following
postulated events. Nevertheless, both doors are kept closed
when the air lock is not being used for normal entry or exit
from primary containment.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In MODES 4

and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, the primary containment air lock is
not required to be OPERABLE in MODES 4 and 5 to prevent
leakage of radiocactive material from primary containment.

ACTIONS

The ACTIONS are modified by Note 1, which allows entry and
exit to perform repairs of the affected air lock component.
If the outer door is inoperable, then it may be easily
accessed to repair. If the inner door is the one that is
inoperable, however, then a short time exists when the
containment boundary is not intact (during access through
the OPERABLE outer door). The allowance to open the
OPERABLE door, even if it means the primary containment
boundary is temporarily not intact, is acceptable due to the
low probability of an event that could pressurize the
primary containment during the short time in which the
OPERABLE door is expected to be open. The required
administrative controls consist of stationing a dedicated
individual to assure closure of the OPERABLE door except
during entry and exit, and to assure the OPERABLE door is
relocked after completion of the containment entry and exit.

The ACTIONS are modified by a second Note, which ensures
appropriate remedial measures are taken when necessary, if
air lock leakage results in exceeding overall containment
leakage rate acceptance criteria. Pursuant to LCO 3.0.6,
actions are not required, even if primary containment
Teakage is exceeding L,. Therefore, the Note is added to
require ACTIONS for LCO 3.6.1.1, "Primary Containment," to
be taken in this event.

(continued)
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BASES

Primary Containment Air Lock
B 3.6.1.2

ACTIONS
(continued)

A.l, A.2, and A.3

With one primary containment air lock door inoperable, the
OPERABLE door must be verified closed (Required Action A.1)
in the air lock. This ensures that a leak tight primary
containment barrier is maintained by the use of an OPERABLE
air lock door. This action must be compieted within 1 hour.
The 1 hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1.1, which requires that primary containment be
restored to OPERABLE status within 1 hour.

In addition, the air Tock penetration must be isolated by
locking closed the OPERABLE air lock door within the 24 hour
Completion Time. The 24 hour Completion Time is considered
reasonable for locking the OPERABLE air lock door,
considering that the OPERABLE door is being maintained
closed.

Required Action A.3 ensures that the air lock penetration
has been isolated by the use of a locked closed OPERABLE air
tock door. This ensures that an acceptable primary
containment leakage boundary is maintained. The Completion
Time of once per 31 days is based on engineering judgment
and is considered adequate given the low likelihood of a
locked door being mispositioned and other administrative
controls. Required Action A.3 is modified by a Note that
applies to air lock doors Tocated in high radiation areas or
areas with limited access due to inerting and allows these
doors to be verified locked closed by use of administrative
controls. Allowing verification by administrative controls
is considered acceptable, since access to these areas is
typically restricted. Therefore, the probability of
misatlignment of the door, once it has been verified to be in
the proper position, is small.

The Required Actions have been modified by two Notes.

Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the air lock are inoperable. With both doors in the air
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. The exception of Note 1 does not affect
tracking the Completion Time from the initial entry into
Condition A; only the requirement to comply with the
Required Actions. Note 2 allows use of the air lock for
entry and exit for 7 days under administrative controls.

{continued)
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BASES

Primary Containment Air Lock
B 3.6.1.2

ACTIONS

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

Primary containment entry may be required to perform
Technical Specifications (TS) Surveillances and Required
Actions, as well as other activities inside primary
containment that are required by TS or activities that
support TS-required equipment. This Note is not intended to
preclude performing other activities (i.e., non-TS-related
activities) if the primary containment was entered, using
the inoperable air lock, to perform an allowed activity
listed above. The required administrative controls consist
of stationing a dedicated individual to assure closure of
the OPERABLE door except during entry and exit, and to
assure the OPERABLE door is relocked after completion of the
containment entry and exit. This allowance is acceptable
due to the Tow probability of an event that could pressurize
the primary containment during the short time that the
OPERABLE door 1is expected to be open.

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

With an air lock interlock mechanism inoperable, the
Required Actions and associated Completion Times are
consistent with those specified in Condition A.

The Required Actions have been modified by two Notes.

Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the air lock are inoperable. With both doors in the air.
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. Note 2 allows entry into and exit from
the primary containment under the control of a dedicated
individual stationed at the air Tock to ensure that only one
door is opened at a time (i.e., the individual performs the
function of the interlock).

Required Action B.3 is modified by a Note that applies to
air lock doors located in high radiation areas or areas with
limited access due to inerting and that allows these doors
to be verified locked closed by use of administrative
controls. Allowing verification by administrative controls
is considered acceptable, since access to these areas is
typically restricted. Therefore, the probability of
misalignment of the door, once it has been verified to be in
the proper position, is small.

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES

ACTIONS .1, C.2, and C.3
(continued)

If the air lock is inoperable for reasons other than those
described in Condition A or B, Required Action C.1 requires
action to be immediately initiated to evaluate containment
overall leakage rates using current air Tock leakage test
results. An evaluation is acceptable since it is overly
conservative to immediately declare the primary containment
inoperable if the overall air lock leakage is not within
limits. In many instances, primary containment remains
OPERABLE, yet only 1 hour (according to LCO 3.6.1.1) would
be provided to restore the air Tock door to OPERABLE status
prior to requiring a plant shutdown. In addition, even with
both doors failing the seal test, the overall containment
leakage rate can still be within limits.

Required Action C.2 requires that one door in the primary
containment air lock must be verified closed. This action
must be completed within the 1 hour Completion Time. This
specified time period is consistent with the ACTIONS of
LCO 3.6.1.1, which require that primary containment be
restored to OPERABLE status within 1 hour.

Additionally, the air lock must be restored to OPERABLE
status within 24 hours (Required Action C.3). The 24 hour
Completion Time is reasonable for restoring an inoperable
air lock to OPERABLE status considering that at least one
door is maintained closed in the air lock.

D.1 and D.2

If the inoperable primary containment air lock cannot be
restored to OPERABLE status within the associated 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 12 hours and to MODE 4
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.

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES (continued)

SURVEILLANCE SR _3.6.1.2.1
REQUIREMENTS

Maintaining the primary containment air lock OPERABLE
requires compliance with the leakage rate test requirements
of the Primary Containment Leakage Rate Testing Program.
This SR reflects the leakage rate testing requirements with
respect to air lock Teakage (Type B leakage tests). The
acceptance criteria were established during initial air lock
and primary containment OPERABILITY testing. The periodic
testing requirements verify that the air lock leakage does
not exceed the allowed fraction of the overall primary
containment Teakage rate. The Frequency is required by the
Primary Containment Leakage Rate Testing Program.

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of the overall air lock Teakage test.
This is considered reasonable 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
results to be evaluated against the acceptance criteria
which are applicable to SR 3.6.1.1.1. This ensures that air
lock leakage is properly accounted for in determining the
combined Types B and C primary containment leakage rate.

SR _3.6.1.2.2

The air lock interlock mechanism is designed to prevent
simultaneous opening of both doors in the air Tock. Since
both the inner and outer doors of an air lock are designed
to withstand the maximum expected post accident primary
containment pressure, closure of either door will support
primary containment OPERABILITY. Thus, the interlock
feature supports primary containment OPERABILITY while the
air lock is being used for personnel transit in and out of
the containment. Periodic testing of this interlock
demonstrates that the interlock will function as designed
and that simultaneous inner and outer door opening will not
inadvertently occur. Due to the purely mechanical nature of
this interlock, and given that the interlock mechanism is
not normally challenged when the primary containment air
lock door is used for entry and exit (procedures require
strict adherence to single door opening), this test is only
required to be performed every 24 months. The 24 month

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASES

SURVEILLANCE SR _3.6.1.2.2 (continued)
REQUIREMENTS

Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage, and
the potential for loss of primary containment OPERABILITY if
the Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 24 month Frequency.
The 24 month Frequency is based on engineering judgment and
is considered adequate given that the interiock is not
challenged during the use of the air lock.

REFERENCES 1. UFSAR, Section 6.2.1.2.1.

2. UFSAR, Section 15.6.5.
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B 3.6.1.3
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.3 Primary Containment Isolation Valves (PCIVs)
BASES
BACKGROUND The function of the PCIVs, in combination with other

accident mitigation systems, is to 1imit fission product
release during and following postulated Design Basis
Accidents (DBAs) to within Timits. Primary containment
isolation within the time 1imits specified for those
isolation valves designed to close automatically ensures
that the release of radiocactive material to the environment
will be consistent with the assumptions used in the analyses
for a DBA.

The OPERABILITY requirements for PCIVs help ensure that an
adequate primary containment boundary is maintained during
and after an accident by minimizing potential paths to the
environment. Therefore, the OPERABILITY requirements
provide assurance that primary containment function assumed
in the safety analyses will be maintained. These isolation
devices are either passive or active (automatic). Manual
valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), blind flanges (which include plugs and
caps as listed in Reference 1), 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, except
for penetrations isolated by excess flow check valves, so
that no single credible failure or malfunction of an active
component can result in a loss of isolation or leakage that
exceeds Jimits assumed in the safety analyses. One of these
barriers may be a closed system.

The reactor building-to-suppression chamber vacuum breakers
serve a dual function, one of which is primary containment
isolation. However, since the other safety function of the
vacuum breakers would not be available if the normal PCIV
actions were taken, the PCIV OPERABILITY requirements are
not applicable to the reactor building-to-suppression
chamber vacuum breakers valves. Similar surveillance

(continued)
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BASES

PCIVs
B 3.6.1.3

BACKGROUND
(continued)

requirements in the LCO for reactor building-to-suppression
chamber vacuum breakers provide assurance that the isolation
capability is available without conflicting with the vacuum
relief function.

The primary containment purge valves are 18 inches in
diameter; vent valves are 2, 6, and 18 inches in diameter.
The 18 inch primary containment vent and purge valves are
normally maintained closed in MODES 1, 2, and 3 to ensure
the primary containment boundary is maintained except for
torus purge valve 1601-56. This valve is normally open for
pressure control. This is acceptable since this valve and
other vent and purge valves are designed to automatically
close on LOCA conditions. The isolation valves on the

18 inch vent lines from the suppression chamber and drywell
have 2 inch bypass lines around them for use during normal
reactor operation. Use of the 2 inch vent valves will
prevent high pressure from reaching the Standby Gas
Treatment System filter trains and the Reactor Building
Ventilation System in the unlikely event of a loss of
coolant accident (LOCA) during venting.

APPLICABLE
SAFETY ANALYSES

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

The DBAs that result in a release of radioactive material
for which the consequences are mitigated by PCIVs are a LOCA
and a main steam line break (MSLB) (Refs. 2 and 3,
respectively). In the analysis for each of these accidents,
it is assumed that PCIVs are either closed or close within
the required isolation times following event initiation.
This ensures that potential paths to the environment through
PCIVs (including primary containment purge valves) are
minimized. Of the events analyzed in Reference 4, the LOCA
is the most 1limiting event due to radiological consequences.
The closure time of the main steam isolation valves (MSIVs)
is a significant variable from a radiological standpoint.

(continued)
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PCIVs
B 3.6.1.3

BASES

APPLICABLE The MSIVs are required to close within 3 to 5 seconds since
SAFETY ANALYSES  the 3 second closure time is assumed in the MSIV closure
(continued) (the most severe overpressurization transient) analysis
(Ref. 5) and the 5 second closure time is assumed in the
MSLB analysis (Ref. 3). Likewise, it is assumed that the
primary containment isolates such that release of fission
products to the environment is controlled.

The DBA analysis assumes that isolation of the primary
containment is complete and leakage is terminated, except
for the maximum allowable leakage rate, L,, prior to fuel
damage.

The single failure criterion required to be imposed in the
conduct of unit safety analyses was considered in the
original design of the primary containment vent and purge
valves. Two valves in series on each vent and purge line
provide assurance that both the supply and exhaust lines
could be isolated even if a single failure occurred.

PCIVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO PCIVs form a part of the primary containment boundary. The
PCIV safety function is related to minimizing the loss of
reactor coolant inventory and establishing the primary
containment boundary during a DBA.

The power operated, automatic isolation valves are required
to have isolation times within Timits and actuate on an
automatic isolation signal. While the reactor building-to-
suppression chamber vacuum breakers isolate primary
containment penetrations, they are excluded from this
Specification. Controls on their isolation function are
adequately addressed in LCO 3.6.1.7, "Reactor Building-to-
Suppression Chamber Vacuum Breakers." The valves covered by
this LCO are listed with their associated stroke times in
the Technical Requirements Manual (Ref. 1).

The normally closed manual PCIVs are considered OPERABLE
when the valves are closed and blind flanges are in place,
or open under administrative controls. Normally closed
automatic PCIVs which are required by design (e.g., to meet

(continued)
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BASES

PCIVs
B 3.6.1.3

LCO
{continued)

10 CFR 50 Appendix R requirements) to be de-activated and
closed, are considered OPERABLE when the valves are closed
and de-activated. These passive isolation valves and
devices are those listed in Reference 1.

MSIVs must meet additional leakage rate requirements. Other
PCIV leakage rates are addressed by LCO 3.6.1.1, "Primary
Containment," as Type B or C testing.

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

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, most PCIVs are not required to be
OPERABLE in MODES 4 and 5. Certain valves, however, are
required to be OPERABLE to prevent inadvertent reactor
vessel draindown. These valves are those whose associated
instrumentation is required to be OPERABLE per LCO 3.3.6.1,
"Primary Containment Isolation Instrumentation." (This does
not include the valves that isolate the associated
instrumentation.)

ACTIONS

The ACTIONS are modified by a Note allowing penetration flow
path(s) to be unisolated intermittently under administrative
controls. These controls consist of stationing a dedicated
operator at the controls of the valve, who is in continuous
communication with the control room. In this way, the
penetration can be rapidly isolated when a need for primary
containment isolation is indicated.

A second Note has been added to provide clarification that,
for the purpose of this LCO, separate Condition entry is
allowed for each penetration flow path. This is acceptable,
since the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable PCIV.
Complying with the Required Actions may allow for continued
operation, and subsequent inoperable PCIVs are governed by
subsequent Condition entry and application of associated
Required Actions.

(continued)
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PCIVs
B 3.6.1.3

ACTIONS
(continued)

The ACTIONS are modified by Notes 3 and 4. Note 3 ensures
that appropriate remedial actions are taken, if necessary,
if the affected system(s) are rendered inoperable by an
inoperable PCIV (e.g., an Emergency Core Cooling System
subsystem is inoperable due to a failed open test return
valve). Note 4 ensures appropriate remedial actions are
taken when the primary containment leakage limits are
exceeded. Pursuant to LCO 3.0.6, these actions are not
required even when the associated LCO is not met.
Therefore, Notes 3 and 4 are added to require the proper
actions be taken.

A.1 and A.?2

With one or more penetration flow paths with one PCIV
inoperable, except for MSIV leakage rate not within limit,
the affected penetration flow paths must be isolated. The
method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and de-activated automatic valve, a
closed manual valve, a blind flange, and a check valve with
flow through the valve secured. For a penetration isolated
in accordance with Required Action A.1l, the device used to
isolate the penetration should be the closest available
valve to the primary containment. The Required Action must
be completed within the 4 hour Completion Time (8 hours for
main steam lines). The Completion Time of 4 hours 1is
reasonable considering the time required to isolate the
penetration and the relative importance of supporting
primary containment OPERABILITY during MODES 1, 2, and 3.
For main steam lines, an 8 hour Completion Time is allowed.
The Completion Time of 8 hours for the main steam lines
allows a period of time to restore the MSIVs to OPERABLE
status given the fact that MSIV closure will result in
isolation of the main steam ltine(s) and a potential for
plant shutdown.

For affected penetrations that have been isolated in
accordance with Required Action A.l, the affected
penetration flow path(s) must be verified to be isolated on
a periodic basis. This is necessary to ensure that primary
containment penetrations required to be isolated following
an accident, and no longer capable of being automatically
jsolated, will be in the isolation position should an event

(continued)

Quad Cities 1 and 2 B 3.6.1.3-5 Revision O



BASES

PCIVs
B 3.6.1.3

ACTIONS

A.1 and A.2 (continued)

occur. This Required Action does not require any testing or
device manipulation. Rather, it involves verification that
those devices outside primary containment and capable of
potentially being mispositioned are in the correct position.
The Completion Time of "once per 31 days for isolation
devices outside primary containment" is appropriate because
the devices are operated under administrative controls and
the probability of their misalignment is low. For the
devices inside primary containment, the time period
specified "prior to entering MODE 2 or 3 from MODE 4, if
primary containment was de-inerted while in MODE 4 if not
performed within the previous 92 days" is based on
engineering judgment and is considered reasonable in view of
the inaccessibility of the devices and the existence of
other administrative controls ensuring that device
misalignment is an unlikely possibility.

Condition A is modified by a Note indicating that this

Condition is only applicable to those penetration flow paths
with two or more PCIVs. For penetration flow paths with one
PCIV, Condition C provides the appropriate Required Actions.

Required Action A.2 is modified by two Notes. Note 1
applies to isolation devices located in high radiation areas
and allows them to be verified by use of administrative
means. Allowing verification by administrative means is
considered acceptable, since access to these areas is
typically restricted. Note 2 applies to isolation devices
that are locked, sealed, or otherwise secured in position
and allows these devices to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since the
function of locking, sealing, or securing components is to
ensure that these devices are not inadvertently
repositioned. Therefore, the probability of misalignment,
once they have been verified to be in the proper position,
is low.

B.1

With one or more penetration flow paths with two or more
PCIVs inoperable, except for MSIV leakage rate not within
1imit, either the inoperable PCIVs must be restored to

{continued)
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BASES

ACTIONS

B.1 (continued)

OPERABLE status or the affected penetration flow path must
be isolated within 1 hour. The method of isolation must
include the use of at least one isolation barrier that
cannot be adversely affected by a single active faiture.
Isolation barriers that meet this criterion are a closed and
de-activated automatic valve, a closed manual valve, and a
blind flange. The 1 hour Completion Time is consistent with
the ACTIONS of LCO 3.6.1.1.

Condition B is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two or
more PCIVs. For penetration flow paths with one PCIV,
Condition C provides the appropriate Required Actions.

C.1 and C.2

With one or more penetration flow paths with one PCIV
inoperable, except for MSIV leakage rate not within limit,
the inoperable valve must be restored to OPERABLE status or
the affected penetration flow path must be isolated. The
method of isolation must include the use of at least one
jsolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and de-activated automatic valve, a
closed manual valive, and a blind flange. A check valve may
not be used to isolate the affected penetration. The
Completion Time of 4 hours for valves other than EFCVs and
in penetrations with a closed system is reasonable
considering the time required to isolate the penetration and
the relative importance of supporting primary containment
OPERABILITY during MODES 1, 2, and 3. The Completion Time
of 72 hours for penetrations with a closed system is
reasonable considering the relative stability of the closed
system (hence, reliability) to act as a penetration
isolation boundary and the relative importance of supporting
primary containment OPERABILITY during MODES 1, 2, and 3.
The closed system must meet the requirements of Reference 6.
The Completion Time of 72 hours for EFCVs is also reasonable
considering the instrument and the small pipe diameter of

{(continued)
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PCIVs
B 3.6.1.3

BASES

ACTIONS €.1 and C.2 (continued)

penetration (hence, reliability) to act as a penetration
isolation boundary and the small pipe diameter of the
affected penetrations. In the event the affected
penetration flow path is isolated in accordance with
Required Action C.1, the affected penetration must be
verified to be isolated on a periodic basis. This is
necessary to ensure that primary containment penetrations
required to be isolated following an accident are isolated.
This Required Action does not require any testing or valve
manipulation. Rather, it involves verification that those
devices outside containment and capable of potentially being
mispositioned are in the correct position. The Completion
Time of once per 31 days is appropriate because the devices
are operated under administrative controls and the
probability of their misalignment is low.

Condition C is modified by a Note indicating that this
Condition is only applicable to penetration flow paths with
only one PCIV. For penetration flow paths with two or more
PCIVs, Conditions A and B provide the appropriate Required
Actions. This Note is necessary since this Condition is
written specifically to address those penetrations with a
single PCIV.

Required Action C.2 1is modified by two Notes. Note 1
applies to isolation devices located in high radiation areas
and allows them to be verified by use of administrative
means. Allowing verification by administrative means is
considered acceptable, since access to these areas is
typically restricted. Note 2 applies to isolation devices
that are locked, sealed, or otherwise secured in position
and allows these devices to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since the
function of locking, sealing, or securing components is to
ensure that these devices are not inadvertently
repositioned. Therefore, the probability of misalignment,
once they have been verified to be in the proper position,
is Tow.

(continued)

Quad Cities 1 and 2 B 3.6.1.3-8 Revision O



BASES

PCIVs
B 3.6.1.3

ACTIONS
(continued)

D.1

With the MSIV leakage rate (SR 3.6.1.3.10) not within limit,
the assumptions of the safety analysis may not be met.
Therefore, the leakage must be restored to within limit
within 8 hours. Restoration can be accomplished by
isolating the penetration that caused the limit to be
exceeded by use of one closed and de-activated automatic
valve, closed manual valve, or blind flange. When a
penetration is isolated, the leakage rate for the isolated
penetration is assumed to be the actual pathway leakage
through the isolation device. If two isolation devices are
used to isolate the penetration, the leakage rate is assumed
to be the lesser actual pathway leakage of the two devices.
The Completion Time of 8 hours allows a period of time to
restore MSIV leakage rate to within Timit given the fact
that MSIV closure will result in isolation of the main steam
line(s) and a potential for plant shutdown.

F.1 and E.2

If any Required Action and associated Completion Time cannot
be met in MODE 1, 2, or 3, 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
12 hours and to MODE 4 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.

F.l and F.2

If any Required Action and associated Completion Time cannot
be met for PCIV(s) required OPERABLE in MODE 4 or 5, the
unit must be placed in a condition in which the LCO does not
apply. Action must be immediately initiated to suspend
operations with a potential for draining the reactor vessel
(OPDRVs) to minimize the probability of a vessel draindown
and subsequent potential for fission product release.
Actions must continue until OPDRVs are suspended. If
suspending an OPDRV would result in closing the residual
heat removal (RHR) shutdown cooling isolation valves, an

{continued)
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PCIVs

B 3.6.1.3
BASES
ACTIONS F.1 and F.2 (continued)
alternative Required Action is provided to immediately
initiate action to restore the valve(s) to OPERABLE status.
This allows RHR shutdown cooling to remain in service while
actions are being taken to restore the valve.
SURVETLLANCE SR _3.6.1.3.1
REQUIREMENTS

This SR ensures that the 18 inch primary containment vent
and purge valves are closed as required or, if open, opened
for an allowable reason. If a vent or purge valve is opened
in violation of this SR, the valve is considered inoperable.
The torus purge valve, 1601-56, is normally open for
pressure control, therefore this valve is excluded from this
SR. However, this is acceptable since this valve is
designed to automatically close on LOCA conditions. The SR
is modified by a Note stating that the SR is not required to
be met when the vent or purge valves are open for the stated
reasons. The Note states that these valves may be opened
for inerting, de-inerting, pressure control, ALARA or air
quality considerations for personnel entry, or Surveijllances
that require the valves to be open provided the drywell vent
and purge valves and their associated suppression chamber
vent and purge valves are not open simultaneously. The

18 inch vent and purge valves are capable of closing in the
environment following a LOCA. Therefore, these valves are
allowed to be open for limited periods of time. The 31 day
Frequency is consistent with other PCIV requirements
discussed in SR 3.6.1.3.2.

SR _3.6.1.3.7

This SR verifies that each primary containment isolation
manual valve and blind flange that is located outside
primary containment and not locked, sealed, or otherwise
secured and is required to be closed during accident
conditions, is closed. The SR helps to ensure that post
accident leakage of radiocactive fluids or gases outside the
primary containment boundary is within design limits.

(continued)

Quad Cities 1 and 2 B 3.6.1.3-10 Revision O



BASES

PCIVs
B 3.6.1.3

SURVEILLANCE
REQUIREMENTS

SR 3.6.1.3.2 (continued)

This SR does not require any testing or valve manipulation.
Rather, it involves verification that those PCIVs outside
primary containment, and capable of being mispositioned, are
in the correct position. Since verification of position for
PCIVs outside primary containment is relatively easy, the

31 day Frequency was chosen to provide added assurance that
the PCIVs are in the correct positions. This SR does not
apply to valves that are locked, sealed, or otherwise
secured in the closed position, since these were verified to
be in the correct position upon locking, sealing, or
securing.

Two Notes have been added to this SR. The first Note allows
valves and blind flanges located in high radiation areas to
be verified by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable since access to these areas is typically
restricted for ALARA reasons. Therefore, the probability of
misalignment of these PCIVs, once they have been verified to
be in the proper position, is low. A second Note has been
included to clarify that PCIVs open under administrative
controls are not required to meet the SR during the time
that the PCIVs are open. These controls consist of
stationing a dedicated operator at the controls of the
valve, who is in continuous communication with the control
room. In this way the penetration can be rapidly isolated
when a need for primary containment isolation is indicated.

SR 3.6.1.3.3

This SR verifies that each primary containment manual
isolation valve and blind flange located inside primary
containment and not locked, sealed, or otherwise secured and
is required to be closed during accident conditions is
closed. The SR helps to ensure that post accident leakage
of radioactive fluids or gases outside the primary
containment boundary is within design limits. For PCIVs
inside primary containment, the Frequency "prior to entering
MODE 2 or 3 from MODE 4 if primary containment was
de-inerted while in MODE 4, if not performed within the
previous 92 days" is appropriate since these PCIVs are

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR _3.6.1.3.3 (continued)

operated under administrative controls and the probability
of their misalignment is low. This SR does not apply to
valves that are locked, sealed, or otherwise secured in the
closed position, since these were verified to be in the
correct position upon locking, sealing, or securing.

Two Notes have been added to this SR. The first Note allows
valves and blind flanges located in high radiation areas to
be verified by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable since the primary containment is inerted and
access to these areas is typically restricted during

MODES 1, 2, and 3 for ALARA reasons. Therefore, the
probability of misalignment of these PCIVs, once they have
been verified to be in their proper position, is tow. A
second Note has been included to clarify that PCIVs that are
open under administrative controls are not required to meet
the SR during the time that the PCIVs are open. These
controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication
with the control room. In this way the penetration can be
rapidly isolated when a need for primary containment
isolation is indicated.

SR 3.6.1.3.4

The traversing incore probe (TIP) shear isolation valves are
actuated by explosive charges. Surveillance of explosive
charge continuity provides assurance that TIP valves will
actuate when required. Other administrative controls, such
as those that 1imit the shelf 1ife of the explosive charges,
must be followed. The 31 day Frequency is based on ‘
operating experience that has demonstrated the reliability
of the explosive charge continuity.

(continued)
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PCIVs
B 3.6.1.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.6.1.3.5

Verifying the isolation time of each power operated,
automatic PCIV is within Timits is required to demonstrate
OPERABILITY. MSIVs may be excluded from this SR since MSIV
full closure isolation time is demonstrated by SR 3.6.1.3.6.
The isolation time test ensures that each valve will isolate
in a time period less than or equal to that assumed in the
safety analyses. The Frequency of this SR is in accordance
with the requirements of the Inservice Testing Program.

SR_3.6.1.3.6

Verifying that the isolation time of each MSIV is within the
specified 1imits is required to demonstrate OPERABILITY.

The isolation time test ensures that the MSIV will isolate
in a time period that does not exceed the times assumed in
the DBA and transient analyses. This ensures that the
calculated radiological consequences of these events remain
within 10 CFR 100 limits. The Frequency of this SR is in
accordance with the requirements of the Inservice Testing
Program.

SR _3.6.1.3.7

Automatic PCIVs close on a primary containment isolation
signal to prevent leakage of radioactive material from
primary containment following a DBA. This SR ensures that
each automatic PCIV will actuate to its isolation position
on a primary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 3.3.6.1, “Primary Containment
Isolation Instrumentation,” overlaps this SR to provide
complete testing of the safety function. The 24 month
Frequency was developed considering it is prudent that this
Surveiilance be performed only during a unit outage since
isolation of penetrations would eliminate cooling water flow
and disrupt the normal operation of many critical
components. Operating experience has shown that these
components usually pass this Surveillance when performed at
the 24 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

{continued)
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PCIVs
B 3.6.1.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.6.1.3.8

This SR requires a demonstration that each reactor
instrumentation line excess flow check valve (EFCV) is
OPERABLE by verifying that the valve actuates to the
isolation position on an actual or simulated instrument line
break condition. This test is performed by blowing down the
instrument line during an inservice leak or hydrostatic test
and verifying a distinctive “click” when the poppet valve
seats or a quick reduction in flow. This SR provides
assurance that the instrumentation line EFCVs will perform
as designed. The 24 month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass this Surveillance when performed at
the 24 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR _3.6.1.3.9

The TIP shear isolation valves are actuated by explosive
charges. An in place functional test is not possible with
this design. The explosive squib is removed and tested to
provide assurance that the valves will actuate when
required. The replacement charge for the explosive squib
shall be from the same manufactured batch as the one fired
or from another batch that has been certified by having one
of the batch successfully fired. The Frequency of 24 months
on a STAGGERED TEST BASIS is considered adequate given the
administrative controls on replacement charges and the
frequent checks of circuit continuity (SR 3.6.1.3.4). Other
administrative controls, such as those that limit the shelf
1ife and operating life, as applicable, of the explosive
charges must be followed.

SR _3.6.1.3.10

The analyses in References 2 and 3 are based on leakage that
is less than the specified leakage rate. The combined
lTeakage rate for all MSIV leakage paths is < 46 scfh when
tested at > 25 psig. The leakage rate of each main steam

{continued)
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PCIVs
B 3.6.1.3

SURVETLLANCE
REQUIREMENTS

SR 3.6.1.3.10 (continued)

isolation valve path is assumed to be the maximum pathway
leakage (leakage through the worse of the two isolation
valves). If both isolation valves in the penetration are
closed the actual leakage rate is the lesser leakage rate of
the two valves. This method of quantifying leakage is only
to be used for this SR (i.e., Appendix J maximum pathway
Jeakage limits are to be quantified in accordance with the
Primary Containment Leakage Rate Testing Program). This
ensures that MSIV leakage is properly accounted for in
determining the overall primary containment leakage rate.
The Frequency is required by the Primary Containment Leakage
Rate Testing Program.

MSIV leakage is considered part of L,

REFERENCES

1. Technical Requirements Manual.
2 UFSAR, Section 15.6.5.

3. UFSAR, Section 15.6.4.

4. UFSAR, Chapter 15.

5. UFSAR, Section 5.2.2.2.3.

6. UFSAR, Section 6.2.4.1.
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Drywell Pressure
B 3.6.1.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.4 Drywell

Pressure

BASES

BACKGROUND The drywell pressure is limited during normal operations to
preserve the initial conditions assumed in the accident
analysis for a Design Basis Accident (DBA) or loss of
coolant accident (LOCA).

APPLICABLE Primary containment performance is evaluated for the entire

SAFETY ANALYSES

spectrum of break sizes for postulated LOCAs (Ref. 1).

Among the inputs to the DBA is the initial primary
containment internal pressure (Ref. 1). Analyses assume an
initial drywell pressure of 1.5 psig. This limitation
ensures that the safety analysis remains valid by
maintaining the expected initial conditions and ensures that
the peak LOCA drywell internal pressure does not exceed the
maximum allowable of 62 psig.

The maximum calculated drywell pressure occurs during the
reactor blowdown phase of the DBA, which assumes an
instantaneous recirculation line break. The calculated peak
drywell pressure for this limiting event is 47 psig

(Ref. 1).

Drywell pressure satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO In the event of a DBA, with an initial drywell pressure
< 1.5 psig, the resultant peak drywell accident pressure
will be maintained below the drywell design pressure.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of

radioactive material to primary containment. In MODES 4

and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell pressure within
limits is not required in MODE 4 or 5.

(continued)
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Drywell Pressure
B 3.6.1.4

BASES (continued)

ACTIONS A.l

With drywell pressure not within the limit of the LCO,
drywell pressure must be restored within 1 hour. The
Required Action is necessary to return operation to within
the bounds of the primary containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of

LCO 3.6.1.1, "Primary Containment," which requires that
primary containment be restored to OPERABLE status within

1 hour.

B.1 and B.Z

If drywell pressure cannot be restored to within the limit
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 12 hours and to MODE 4 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.

SURVETLLANCE SR 3.6.1.4.1
REQUIREMENTS

Verifying that drywell pressure is within the 1imit ensures
that unit operation remains within the 1imit assumed in the
primary containment analysis. The 12 hour Frequency of this
SR was developed, based on operating experience related to
trending of drywell pressure variations during the
applicable MODES. Furthermore, the 12 hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal drywell pressure condition.

REFERENCES 1. UFSAR, Section 6.2.1.3.2.

Quad Cities 1 and 2 B 3.6.1.4-2 Revision 0



Drywell Air Temperature
B 3.6.1.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.5 Drywell Air Temperature

BASES

BACKGROUND

The drywell contains the reactor vessel and piping, which
add heat to the airspace. Drywell coolers remove heat and
maintain a suitable environment. The average airspace
temperature affects the calculated response to postulated
Design Basis Accidents (DBAs). The limitation on the
drywell average air temperature was developed as reasonable,
based on operating experience. The limitation on drywell
air temperature is used in the Reference 1 safety analyses.

APPLICABLE
SAFETY ANALYSES

Primary containment performance is evaluated for a

spectrum of break sizes for postulated loss of coolant
accidents {(LOCAs) (Ref. 1). Among the inputs to the design
basis analysis is the initial drywell average air
temperature (Ref. 1). Analyses assume an initial average
drywell air temperature of 150°F. This limitation ensures
that the safety analysis remains valid by maintaining the
expected initial conditions and ensures that the peak LOCA
drywell temperature does not exceed the maximum allowable
temperature of 281°F (Ref. 2). Exceeding this design
temperature may result in the degradation of the primary
containment structure under accident loads. Equipment
inside primary containment required to mitigate the effects
of a DBA is designed to operate and be capable of operating
under environmental conditions expected for the accident.

Drywell air temperature satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO

In the event of a DBA, with an initial drywell average air
temperature less than or equal to the LCO temperature limit,
the resultant peak accident temperature is maintained below
the drywell design temperature. As a result, the ability of
primary containment to perform its design function is
ensured.

(continued)
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BASES (continued)

Drywell Air Temperature
B 3.6.1.5

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In MODES 4

and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell average air
temperature within the 1imit is not required in MODE 4 or 5.

ACTIONS

Al

With drywell average air temperature not within the Timit of
the LCO, drywell average air temperature must be restored
within 8 hours. The Required Action is necessary to return
operation to within the bounds of the primary containment
analysis. The 8 hour Completion Time is acceptable,
considering the sensitivity of the analysis to variations in
this parameter, and provides sufficient time to correct
minor problems.

B.1 and B.2

If the drywell average air temperature cannot be restored to
within the 1imit 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 12 hours and to MODE 4 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.

SURVEILLANCE
REQUIREMENTS

SR_3.6.1.5.1

Verifying that the drywell average air temperature is within
the LCO 1imit ensures that operation remains within the
1imits assumed for the primary containment analyses.

Drywell air temperature is monitored in various quadrants
and at various elevations (referenced to mean sea level)
selected to provide a representative sample of the overall
drywell atmosphere. Due to the shape of the drywell, a
volumetric average is used to determine an accurate
representation of the actual average temperature.

{continued)
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Drywell Air Temperature
B 3.6.1.5

SURVETLLANCE
REQUIREMENT

SR_3.6.1.5.1 (continued)

The 24 hour Frequency of the SR was developed based on
operating experience related to drywell average air
temperature variations and temperature instrument drift
during the applicable MODES and the Tow probability of a DBA
occurring between surveillances. Furthermore, the 24 hour
Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal drywell air temperature
condition.

REFERENCES

1. UFSAR, Section 6.2.1.3.

2. UFSAR, Table 6.2-1.
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Low Set Relief Valves

B 3.6.1.6
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.6 Low Set Relief Valves
BASES
BACKGROUND The relief valves can actuate in either the relief mode, the

Automatic Depressurization System mode, or the low set
relief mode. In addition, one relief valve is designed to
open in the safety mode. (However, for the purposes of this
LCO, only the low set relief mode of the relief valves is
required.) For Unit 1, the low set relief valves are of the
Flectromatic type. The main valve is operated by a pilot
valve assembly which is actuated by a solenoid. This
solenoid can be automatically energized by an automatic
depressurization logic signal or by pressure switches in the
low set relief mode. Opening the pilot valve allows a
differential pressure to develop across the main valve disc
and opens the main valve. The main valve can stay partially
open with valve inlet steam pressure as low as 50 psig.
However, with inlet steam pressure below 150 psig steam
pressure will not be sufficient to hold the main valve fully
open against the spring force of the main valve spring. For
Unit 2, the low set relief valves are of the Target Rock
type. When the solenoid is energized, a magnetic force is
developed which moves a plunger upward until it contacts the
moveable core. This motion is transmitted through the pilot
rod to fully open two pilot discs, allowing the control
pressure above the main disc to vent through the second
pilot seat to the downstream side of the valve. In
addition, the motion of the pilot discs partially reduces
the control pressure above the main disc. When the force of
the control pressure acting on the top of the main disc
falls below the force of the inlet pressure acting on the
lower annular area, the main disc will move to the open
position. In the open position, with the moveable core
positioned close to the fixed core, the magnetic force is
well in excess of the closing forces due to control pressure
and return spring force. This ensures that the main disc
will be held firmly in the open position. The main disc can
be opened even with the valve inlet pressure equal to

0 psig.

Two of the relief valves are equipped to provide the low set
relief function. The low set relief setpoints cause the low
set relief valves to be opened at a lower pressure than

(continued)
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Low Set Relief Valves
B 3.6.1.6

BACKGROUND
{continued)

the other relief valves and stay open longer, so that
reopening more than two relief valves is prevented on
subsequent actuations. Therefore, the Tow set relief
function prevents excessive short duration relief valve
cycles with valve actuation at the low set relief setpoint.

Each relief valve discharges steam through a discharge line
and quencher to a location near the bottom of the
suppression pool, which causes a load on the suppression
pool wall. Actuation at lower reactor pressure results in a
Tower load. A time delay in the low set relief valve logic
prevents actuation concurrent with an elevated water level
in the discharge line.

APPLICABLE
SAFETY ANALYSES

The low set relief mode functions to ensure that the
containment design basis of no more than two relief valve
operating on "subsequent actuations" is met. In other
words, multiple simultaneous openings of relief valves
(following the initial opening), and the corresponding
higher loads, are avoided. The safety analysis demonstrates
that the low set relief functions to avoid the induced
thrust loads on the relief valve discharge line resulting
from "subsequent actuations" of the relief valve during
Design Basis Accidents (DBAs). Even though two low set
relief valves are specified, only one low set relief valve
is required to operate in any DBA analysis.

The low set relief valves satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

Two low set relief valves are required to be OPERABLE to
satisfy the assumptions of the safety analyses (Ref. 1).
The requirements of this LCO are applicable to the
mechanical and electrical capability of the low set relief
valves to function for controlling the opening and closing
of the Tow set relief valves.

APPLICABILITY

In MODES 1, 2, and 3, an event could cause pressurization of
the reactor and opening of relief valves. 1In MODES 4 and 5,
the probability and consequences of these events are reduced
due to the pressure and temperature lTimitations in these
MODES. Therefore, maintaining the low set relief valves
QPERABLE is not required in MODE 4 or 5.

(continued)
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Low Set Relief Valves
B 3.6.1.6

BASES (continued)

ACTIONS A.l

With one low set relief valve inoperable, the remaining
OPERABLE low set relief valve is adequate to perform the
designed function. However, the overall reliability is
reduced. The 14 day Completion Time takes into account the
redundant capability afforded by the remaining low set
relief valve and the Tow probability of an event occurring
during this period in which the remaining low set relief
valve capability would be required.

B.1 and B.?

If two low set relief valves are inoperable or if the
inoperable low set relief valve 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 12 hours and to MODE 4 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.

SURVETILLANCE SR _3.6.1.6.1
REQUIREMENTS

A manual actuation of each low set relief valve is performed
to verify that the valve and solenoids are functioning
properly and no blockage exists in the valve discharge line.
This can be demonstrated by the response of the turbine
control or bypass valve, by a change in the measured steam
flow, or by any other method that is suitable to verify
steam flow. Adequate reactor steam dome pressure must be
available to perform this test to avoid damaging the valve.
Also, adequate steam flow must be passing through the main
turbine or turbine bypass valves to continue to control
reactor pressure when the low set relief valves divert steam
flow upon opening. Sufficient time is therefore allowed,
after the required pressure and flow are achieved, to
perform this test. Adequate pressure at which this test is
to be performed is > 300 psig (the pressure recommended by
the valve manufacturer). Adequate steam flow is represented
by at least 2 turbine bypass valves open.

{continued)
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Low Set Relief Valves
B 3.6.1.6

SURVETLLANCE
REQUIREMENTS

SR _3.6.1.6.1 (continued)

The 24 month Frequency was based on the relief valve tests
required by the ASME Boiler and Pressure Vessel Code,
Section XI (Ref. 2). The Frequency of 24 months ensures
that each solenoid for each Tow set relief valve is tested.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 24 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

This SR is modified by a Note that states the Surveillance
is not required to be performed until 12 hours after reactor
steam pressure and flow are adequate to perform the test.
Unit startup is allowed prior to performing the test because
valve OPERABILITY is verified by Reference 2 prior to valve
installation. The 12 hours allowed for manual actuation
after the required pressure and flow is reached is
sufficient to achieve stable conditions for testing and
provides a reasonable time to complete the SR.

SR 3.6.1.6.2

The low set relief designated relief valves are required to
actuate automatically upon receipt of specific initiation
signals. A system functional test is performed to verify
that the mechanical portions (i.e., solenoids) of the low
set relief function operate as designed when initiated
either by an actual or simulated automatic initiation
signal. The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.6.3,
“Low Set Relief Valve Instrumentation,” overlaps this SR to
provide complete testing of the safety function.

The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 24 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents a reactor pressure vessel pressure blowdown.

(continued)
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Low Set Relief Valves
B 3.6.1.6

BASES (continued)

REFERENCES 1. UFSAR, Section 6.2.1.3.4.2.

2. ASME, Boiler and Pressure Vessel Code, Section XI.
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Reactor Building-to-Suppression Chamber Vacuum Breakers

B 3.6.1.7
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.7 Reactor Building-to-Suppression Chamber Vacuum Breakers
BASES
BACKGROUND The function of the reactor building-to-suppression chamber

vacuum breakers is to relieve vacuum when primary
containment depressurizes below reactor building pressure.
If the drywell depressurizes below reactor building
pressure, the negative differential pressure is mitigated by
flow through the reactor building-to-suppression chamber
vacuum breakers and through the suppression-chamber-to-
drywell vacuum breakers. The design of the external
(reactor building-to-suppression chamber) vacuum relief
provisions consists of two vacuum breakers (a mechanical
vacuum breaker and an air operated butterfly valve), located
in series in each of two parallel 20 inch lines connected to
a common 20 inch inlet line from the reactor building. The
two parallel 20 inch vacuum breaker lines connect to a
common 20 inch line, which, in turn, connects to the
suppression chamber airspace. The butterfly valve is
actuated by a differential pressure switch. The mechanical
vacuum breaker is self actuating (similar to a check valve)
and can be locally operated for testing purposes. The two
vacuum breakers in series must be closed to maintain a leak
tight primary containment boundary.

A negative differential pressure across the drywell wall is
caused by rapid depressurization of the drywell. Events
that cause this rapid depressurization are cooling cycles,
inadvertent primary containment spray actuation, and steam
condensation in the event of a primary system rupture.
Reactor building-to-suppression chamber vacuum breakers
prevent an excessive negative differential pressure across
the primary containment boundary. Cooling cycles result in
minor pressure transients in the drywell, which occur slowly
and are normally controlled by heating and ventilation
equipment. Inadvertent spray actuation results in a more
significant pressure transient and becomes important in
sizing the external (reactor building-to-suppression
chamber) vacuum breakers.

The external vacuum breakers are sized on the basis of the
air flow from the secondary containment that is required to
mitigate the depressurization transient and limit the

{continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

BASES

BACKGROUND maximum negative containment (drywell and suppression
(continued) chamber) pressure to within design limits. The maximum

depressurization rate is a function of the primary
containment spray flow rate and temperature and the assumed
initial conditions of the primary containment atmosphere.
Low spray temperatures and atmospheric conditions that yield
the minimum amount of contained noncondensible gases are
assumed for conservatism.

APPLICABLE Analytical methods and assumptions involving the reactor

SAFETY ANALYSES building-to-suppression chamber vacuum breakers are
presented in Reference 1 as part of the accident response of
the containment systems. Internal (suppression-chamber-
to-drywell) and external (reactor building-to-suppression
chamber) vacuum breakers are provided as part of the primary
containment to limit the negative differential pressure
across the drywell and suppression chamber walls, which form
part of the primary containment boundary.

The safety analyses assume the external vacuum breakers to
be closed initially, with the mechanical vacuum breakers
counter balanced to open at 0.5 psid and to be fully open in
one second. The air operated butterfly valve vacuum
breakers are assumed to open concurrent with the mechanical
vacuum breakers and be full open in one second (Ref. 2).
Since only one of the two parallel 20 inch vacuum breaker
lines is required to protect the suppression chamber from
excessive negative differential pressure, the single active
failure criterion is satisfied. Design Basis Accident (DBA)
analyses assume the vacuum breakers to be closed initially
and that at least one vacuum breaker in each line remains
closed and leak tight with positive primary containment
pressure.

Four cases were considered in the safety analyses to
determine the adequacy of the external vacuum breakers:

a. A small steam line break loss of coolant accident
followed by actuation of one drywell and suppression
pool spray 1oop;

b. An intermediate steam line break loss of coolant
accident followed by actuation of one drywell and
suppression pool spray l1oop;

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

APPLICABLE
SAFETY ANALYSES
(continued)

c. A postulated DBA assuming Emergency Core Cooling
Systems (ECCS) runout flow with a thermal mixing
efficiency of 60%; and

d. A postulated DBA followed by actuation of one drywell
and suppression pool spray loop.

The results of these four cases show that the external
vacuum breakers, with an opening setpoint of 0.5 psid, are
capable of maintaining the differential pressure within
design Timits.

The reactor building-to-suppression chamber vacuum breakers
satisfy 10 CFR 50.36(c)(2)(ii).

. LCO

A11 reactor building-to-suppression chamber vacuum breakers
are required to be OPERABLE to satisfy the assumptions used
in the safety analyses. The requirement ensures that the
two vacuum breakers (mechanical vacuum breaker and air
operated butterfly valve) in each of the two lines from the
reactor building to the suppression chamber airspace are
closed (except during testing or when performing their
intended function). Also, the requirement ensures both
vacuum breakers in each line will open to relieve a negative
pressure in the suppression chamber.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could result in excessive
negative differential pressure across the drywell wall
caused by the rapid depressurization of the drywell. The
event that results in the limiting rapid depressurization of
the drywell is the primary system rupture, which purges the
drywell of air and fills the drywell free airspace with
steam. Subsequent condensation of the steam would result in
depressurization of the drywell, which, after the
suppression chamber-to-drywell vacuum breakers open (due to
excessive differential pressure between the suppression
chamber and drywell), would result in depressurization of
the suppression chamber. The limiting pressure and
temperature of the primary system prior to a DBA occur in
MODES 1, 2, and 3. Excessive negative pressure inside
primary containment could occur due to inadvertent
initiation of drywell sprays.

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

APPLICABILITY
(continued)

In MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
1imitations in these MODES. Therefore, maintaining reactor
building-to-suppression chamber vacuum breakers OPERABLE is
not required in MODE 4 or 5.

ACTIONS

A Note has been added to provide clarification that, for the
purpose of this LCO, separate Condition entry is allowed for
each reactor building-to-suppression chamber vacuum breaker
line.

A.l

With one or more lines with one vacuum breaker not closed,
the leak tight primary containment boundary may be
threatened. Therefore, the inoperable vacuum breakers must
be restored to OPERABLE status or the open vacuum breaker
closed within 7 days. The 7 day Completion Time takes into
account the redundancy afforded by the remaining breakers,
the fact that the OPERABLE breaker in each of the Tines is
closed, and the low probability of an event occurring that
would require the vacuum breakers to be OPERABLE during this
period.

B.1

With one or more lines with two vacuum breakers not closed,
primary containment integrity is not maintained. Therefore,
one open vacuum breaker must be closed within 1 hour. This
Completion Time is consistent with the ACTIONS of

LCO 3.6.1.1, "Primary Containment," which requires that
primary containment be restored to OPERABLE status within

1 hour.

C.1

With one line with one or more vacuum breakers inoperable
for opening, the leak tight primary containment boundary is
intact. The ability to mitigate an event that causes a
containment depressurization is threatened, however, if both
vacuum breakers in at least one vacuum breaker penetration

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

ACTIONS

C.1 (continued)

are not OPERABLE. Therefore, the inoperable vacuum breaker
must be restored to OPERABLE status within 7 days. This is
consistent with the Completion Time for Condition A and the
fact that the leak tight primary containment boundary is
being maintained.

D.1

With two lines with one or more vacuum breakers inoperable
for opening, the primary containment boundary is intact.
However, in the event of a containment depressurization, the
function of the vacuum breakers is lost. Therefore, all
vacuum breakers in one line must be restored to OPERABLE
status within 1 hour. This Completion Time is consistent
with the ACTIONS of LCO 3.6.1.1, which requires that primary
containment be restored to OPERABLE status within 1 hour.

F.1 and E.2

If any Required Action and associated Completion time can
not be met, 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 12 hours and to MODE 4
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.

SURVEILLANCE
REQUIREMENTS

SR_3.6.1.7.1

Each vacuum breaker is verified to be closed to ensure that
a potential breach in the primary containment boundary is
not present. This Surveillance is performed by observing
local or control room indications of vacuum breaker
position. The 14 day Frequency is based on engineering
judgment, is considered adequate in view of other
indications of vacuum breaker status available to operations
personnel, and has been shown to be acceptable through
operating experience.

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

SURVETLLANCE
REQUIREMENTS

SR 3.6.1.7.1 (continued)

Two Notes are added to this SR. The first Note allows
reactor-to-suppression chamber vacuum breakers opened in
conjunction with the performance of a Surveillance to not be
considered as failing this SR. These periods of opening
vacuum breakers are controlled by plant procedures and do
not represent inoperable vacuum breakers. The second Note
is included to clarify that vacuum breakers open due to an
actual differential pressure are not considered as failing
this SR.

SR_3.6.1.7.2

Each vacuum breaker must be cycled to ensure that it opens
properly to perform its design function and returns to its
fully closed position. This ensures that the safety
analysis assumptions are valid. The 92 day Frequency of
this SR was developed based upon Inservice Testing Program
requirements to perform valve testing at least once every
92 days.

SR _3.6.1.7.3

Demonstration of vacuum breaker opening setpoint is
necessary to ensure that the safety analysis assumption
regarding vacuum breaker full open differential pressure of
< 0.5 psid is valid. The 24 month Frequency 1s based on the
need to perform this Surveillance under the conditions that
apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. For this plant, the 24 month
Frequency has been shown to be acceptable, based on
operating experience, and is further justified because of
other surveillances performed at shorter Frequencies that
convey the proper functioning status of each vacuum breaker.

REFERENCES

1. UFSAR, Sections 6.2.1.3.3 and 6.3.3.2.9.

2. UFSAR, Section 6.2.1.2.4.1.
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.8 Suppression Chamber-to-Drywell Vacuum Breakers

BASES

BACKGROUND

The function of the suppression chamber-to-drywell vacuum
breakers is to relieve vacuum in the drywell. There are

12 internal vacuum breakers located on the vent header of
the vent system between the drywell and the suppression
chamber, which allow air and steam flow from the suppression
chamber to the drywell when the drywell is at a negative
pressure with respect to the suppression chamber.

Therefore, suppression chamber-to-drywell vacuum breakers
prevent an excessive negative differential pressure across
the suppression chamber-drywell boundary. Each vacuum
breaker is a self actuating valve, similar to a check valve,
which can be remotely operated for testing purposes.

A negative differential pressure across the drywell wall is
caused by rapid depressurization of the drywell. Events
that cause this rapid depressurization are cooling cycles,
inadvertent drywell spray actuation, and steam condensation
from sprays or subcooled water reflood of a break in the
event of a primary system rupture. Cooling cycles result in
minor pressure transients in the drywell that occur slowly
and are normally controlled by heating and ventilation
equipment. Spray actuation or spill of subcooled water out
of a break results in more significant pressure transients
and becomes important in sizing the internal vacuum
breakers.

In the event of a primary system rupture, steam condensation
within the drywell results in the most severe pressure
transient. Following a primary system rupture, air in the
drywell is purged into the suppression chamber free
airspace, leaving the drywell full of steam. Subsequent
condensation of the steam can be caused in two possible
ways, namely, Emergency Core Cooling Systems flow from a
recirculation 1ine break, or drywell spray actuation
following a loss of coolant accident (LOCA). These two
cases determine the maximum depressurization rate of the
drywell.

(continued)
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Suppression Chamber-to-Orywell Vacuum Breakers
B 3.6.1.8

BACKGROUND
(continued)

In addition, the waterleg in the Mark I Vent System
downcomer is controlled by the drywell-to-suppression
chamber differential pressure. If the drywell pressure is
less than the suppression chamber pressure, there will be an
increase in the vent waterleg. This will result in an
increase in the water clearing inertia in the event of a
postulated LOCA, resulting in an increase in the peak
drywell pressure. This in turn will result in an increase
in the pool swell dynamic loads. The internal vacuum
breakers limit the height of the waterleg in the vent system
during normal operation.

APPLICABLE
SAFETY ANALYSES

Analytical methods and assumptions involving the

suppression chamber-to-drywell vacuum breakers are presented
in Reference 1 as part of the accident response of the
primary containment systems. Internal (suppression
chamber-to-drywell) and external (reactor building-
to-suppression chamber) vacuum breakers are provided as part
of the primary containment to 1imit the negative
differential pressure across the drywell and suppression
chamber walls that form part of the primary containment
boundary.

The safety analyses assume that the internal vacuum breakers
are closed initially and are fully open at a differential
pressure of 0.5 psid (Ref. 2). Additionally, 5 of the

12 internal vacuum breakers are assumed to fail in a closed
position (Ref. 1). The results of the analyses show that
the design pressure is not exceeded even under the worst
case accident scenario. The vacuum breaker opening
differential pressure setpoint and the OPERABILITY of 7 of
12 vacuum breakers are a result of the requirement placed on
the vacuum breakers to 1imit the vent system waterleg
height. However, this requirement is conservative. The
vacuum breakers are sized on the basis of the Bodega
pressure suppression system tests. These tests were
conducted by simulating a small break LOCA, which tend to
cause vent system waterleg height variations. The vacuum
breaker capacity selected is more than adequate to 1imit the
pressure differential between the suppression chamber and
drywell post LOCA with the valves set to operate at 0.5 psid
differential pressure. Design Basis Accident (DBA) analyses
assume the vacuum breakers to be closed initially and to
remain closed and leak tight until the suppression chamber
is at a positive pressure relative to the drywell.

(continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

APPLICABLE
SAFETY ANALYSES
{continued)

The suppression chamber-to-drywell vacuum breakers satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

Only 9 of the 12 vacuum breakers must be OPERABLE for
opening to provides assurance that the vacuum breakers will
open so that drywell-to-suppression chamber negative
differential pressure remains below the design value. This
LCO also ensures that all suppression chamber-to-drywell
vacuum breakers are closed (except during testing or when
the vacuum breakers are performing their intended design
function). The requirement that the vacuum breakers be
closed ensures that there is no excessive bypass leakage
should a LOCA occur.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could result in excessive
negative differential pressure across the drywell wall,
caused by the rapid depressurization of the drywell. The
event that results in the 1imiting rapid depressurization of
the drywell is the primary system rupture that purges the
drywell of air and fills the drywell free airspace with
steam. Subsequent condensation of the steam would result in
depressurization of the drywell, which, after the
suppression chamber-to-drywell vacuum breakers open (due to
excessive differential pressure between the suppression
chamber and drywell), would result in depressurization of
the suppression chamber. The 1imiting pressure and
temperature of the primary system prior to a DBA occur in
MODES 1, 2, and 3. Excessive negative pressure inside the
drywell could occur due to inadvertent actuation of drywell
sprays.

In MODES 4 and 5, the probability and consequences of these
events are reduced by the pressure and temperature
limitations in these MODES; therefore, maintaining
suppression chamber-to-drywell vacuum breakers OPERABLE is
not required in MODE 4 or 5.

ACTIONS

A.l

With one of the required vacuum breakers inoperable for
opening (e.g., a vacuum breaker is not open and may be stuck
closed or not within its opening setpoint Timit, so that it

(continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

BASES

ACTIONS A.1l (continued)

would not function as designed during an event that
depressurized the drywell), the remaining eight OPERABLE
vacuum breakers are capable of providing the vacuum reljef
function. However, overall system reliability is reduced
because additional failures in the remaining vacuum breakers
could result in an excessive suppression chamber-to-drywell
differential pressure during a DBA. Therefore, with one of
the nine required vacuum breakers inoperable, 72 hours is
allowed to restore at least one of the inoperable vacuum
breakers to OPERABLE status so that plant conditions are
consistent with the LCO requirements. The 72 hour
Completion Time is considered acceptable due to the low
probability of an event in which the remaining vacuum
breaker capability would not be adequate.

B.1

With one vacuum breaker not closed, communication between
the drywell and suppression chamber airspace exists, and, as
a result, there is the potential for primary containment
overpressurization due to this bypass Teakage if a LOCA were
to occur. Therefore, the open vacuum breaker must be
closed. A short time is allowed to close the vacuum breaker
due to the Tow probability of an event that would pressurize
primary containment. If vacuum breaker position indication
is not reliable, an alternate method of verifying that the
vacuum breakers are closed is to verify that a differential
pressure of 0.5 psid between the suppression chamber and
drywell is maintained for 1 hour without makeup. The
required 4 hour Completion Time is considered adequate to
perform this test.

C.1l and C.2

If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to MODE 4

{continued)
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Suppression Chamber-to-Drywell Vacuum Breakers

B 3.6.1.8
BASES
ACTIONS €.1 and €.2 (continued)
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.
SURVEILLANCE SR 3.6.1.8.1
REQUIREMENTS

Each vacuum breaker is verified closed to ensure that this
potential Targe bypass leakage path is not present. This
Surveillance is performed by observing the vacuum breaker
position indication or by verifying that a differential
pressure of 0.5 psid between the suppression chamber and
drywell is maintained for 1 hour. The 14 day Frequency is
based on engineering judgment, is considered adequate in
view of other indications of vacuum breaker status available
to operations personnel, and has been shown to be acceptable
through operating experience.

Two Notes are added to this SR. The first Note allows
suppression chamber-to-drywell vacuum breakers opened in
conjunction with the performance of a Surveillance to not be
considered as failing this SR. These periods of opening
vacuum breakers are controlled by plant procedures and do
not represent inoperable vacuum breakers. The second Note
is included to clarify that vacuum breakers open due to an
actual differential pressure are not considered as failing
this SR.

SR_3.6.1.8.2

Each required vacuum breaker must be cycled to ensure that
it opens adequately to perform its design function and
returns to the fully closed position. This ensures that the
safety analysis assumptions are valid. The 31 day Frequency
of this SR was developed, based on Inservice Testing Program
requirements to perform valve testing at Teast once every

92 days. A 31 day Frequency was chosen to provide
additional assurance that the vacuum breakers are OPERABLE.
In addition, this functional test is required within

12 hours after a discharge of steam to the suppression
chamber from the relief valves.

{continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

BASES

SURVEILLANCE SR 3.6.1.8.3
REQUIREMENTS
(continued) Verification of the vacuum breaker opening setpoint from the

closed position is necessary to ensure that the safety
analysis assumption regarding vacuum breaker full open
differential pressure of < 0.5 psid is valid. The 24 month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. The 24 month
Frequency has been shown to be acceptable, based on
operating experience, and is further justified because of
other surveillances performed at shorter Frequencies that
convey the proper functioning status of each vacuum breaker.

REFERENCES 1. UFSAR, Section 6.2.1.2.4.1.

2. UFSAR, Table 6.2-1.

Quad Cities 1 and 2 B 3.6.1.8-6 Revision Q



Suppression Pool Average Temperature
~ B 3.6.2.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.1 Suppression Pool Average Temperature

BASES

BACKGROUND

The suppression chamber is a toroidal shaped, steel pressure
vessel containing a volume of water called the suppression
pool. The suppression pool is designed to absorb the decay
heat and sensible energy released during a reactor blowdown
from relief valve discharges or from Design Basis Accidents
(DBAs). The suppression pool must quench all the steam
released through the downcomer lines during a loss of
coolant accident (LOCA). This is the essential mitigative
feature of a pressure suppression containment that ensures
that the peak containment pressure is maintained below the
maximum allowable pressure for DBAs (62 psig). The
suppression pool must also condense steam from steam exhaust
1ines in the turbine driven systems (i.e., the High Pressure
Coolant Injection System and Reactor Core Isolation Cooling
System). Suppression pool average temperature (along with
LCO 3.6.2.2, "Suppression Pool Water Level"™) is a key
indication of the capacity of the suppression pool to
fulfill these requirements.

The technical concerns that lead to the development of
suppression pool average temperature limits are as follows:

a. Complete steam condensation;
b. Primary containment peak pressure and temperature;
c. Condensation oscillation loads; and

d. Chugging loads.

APPLICABLE
SAFETY ANALYSES

The postulated DBA against which the primary containment
performance is evaluated is the entire spectrum of
postulated pipe breaks within the primary containment.
Inputs to the safety analyses include initial suppression
pool water volume and suppression pool temperature
(Reference 1 for LOCAs and Reference 2 for the pool
temperature analyses required by Reference 3). An initial
pool temperature of 95°F is assumed for the Reference 1, 2,
and 4 analyses. Reactor shutdown at a pool temperature of

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

APPLICABLE
SAFETY ANALYSES
(continued)

110°F and vessel depressurization at a pool temperature of
120°F are assumed for the Reference 2 analyses. The limit
of 105°F, at which testing is terminated, is not used in the
safety analyses because DBAs are assumed to not initiate
during unit testing.

Suppression pool average temperature satisfies Criteria 2
and 3 of 10 CFR 50.36(c)(2)(ii).

LCO

A limitation on the suppression pool average temperature is
required to provide assurance that the containment
conditions assumed for the safety analyses are met. This
limitation subsequently ensures that peak primary
containment pressures and temperatures do not exceed maximum
allowable values during a postulated DBA or any transient
resulting in heatup of the suppression pool. The LCO
requirements are:

a. Average temperature < 95°F with THERMAL POWER > 1% RTP
and no testing that adds heat to the suppression pool
is being performed. This requirement ensures that
licensing bases initial conditions are met.

b. Average temperature < 105°F with THERMAL POWER > 1% RTP
and testing that adds heat to the suppression pool is
being performed. This required value ensures that the
unit has testing flexibility, and was selected to
provide margin below the 110°F 1imit at which reactor
shutdown is required. When testing ends, temperature
must be restored to < 95°F within 24 hours according to
Required Action A.2. Therefore, the time period that
the temperature is > 95°F is short enough not to cause
a significant increase in unit risk.

C. Average temperature < 110°F with THERMAL POWER
< 1% RTP. This requirement ensures that the unit will
be shut down at > 110°F. The pool is designed to
absorb decay heat and sensible heat but could be
heated beyond design limits by the steam generated if
the reactor is not shut down.

At 1% RTP, heat input is approximately equal to normal
system heat losses.

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause significant heatup
of the suppression pool. In MODES 4 and 5, the probability
and consequences of these events are reduced due to the
pressure and temperature limitations in these MODES.
Therefore, maintaining suppression pool average temperature
within 1imits is not required in MODE 4 or 5.

ACTIONS A.l and A.2

With the suppression pool average temperature above the
specified 1imit when not performing testing that adds heat
to the suppression pool and when above the specified power
1imit, the initial conditions exceed the conditions assumed
for the Reference 1, 2, and 4 analyses. However, primary
containment cooling capability still exists, and the primary
containment pressure suppression function will occur at
temperatures well above those assumed for safety analyses.
Therefore, continued operation is allowed for a limited
time. The 24 hour Completion Time is adequate to allow the
suppression pool average temperature to be restored below
the 1imit. Additionally, when suppression pool temperature
is > 95°F, increased monitoring of the suppression pool
temperature is required to ensure that it remains < 110°F.
The once per hour Completion Time is adequate based on past
experience, which has shown that pool temperature increases
relatively slowly except when testing that adds heat to the
suppression pool is being performed. Furthermore, the once
per hour Completion Time is considered adequate in view of
other indications in the control room to alert the operator
to an abnormal suppression pool average temperature
condition.

B.1

If the suppression pool average temperature cannot be
restored to within limits 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 power must be
reduced to < 1% RTP within 12 hours. The 12 hour Completion
Time is reasonable, based on operating experience, to reduce
power from full power conditions in an orderly manner and
without challenging plant systems.

{(continued)
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B 3.6.2.1

BASES

ACTIONS C.1

(continued) o
Suppression pool average temperature is allowed to be > 95°F

with THERMAL POWER > 1% RTP, and when testing that adds heat
to the suppression pool is being performed. However, if
temperature is > 105°F, all testing must be immediately
suspended to preserve the heat absorption capability of the
suppression pool. With the testing suspended, Condition A
is entered and the Required Actions and associated
Completion Times are applicable.

D.1 and D.2

Suppression pool average temperature > 110°F requires that
the reactor be shut down immediately. This is accomplished
by placing the reactor mode switch in the shutdown position.
Further cooldown to MODE 4 within 36 hours is required at
normal cooldown rates (provided pool temperature remains

< 120°F). Additionally, when suppression pool temperature
is > 110°F, increased monitoring of pool temperature is
required to ensure that it remains < 120°F. The once per

30 minute Completion Time is adequate, based on operating
experience. Given the high suppression pool average
temperature in this condition, the monitoring Frequency is
increased to twice that of Condition A. Furthermore, the

30 minute Completion Time is considered adequate in view of
other indications available in the control room to alert the
operator to an abnormal suppression pool average temperature
condition.

E.1 and E.2

If suppression pool average temperature cannot be maintained
at < 120°F, the plant must be brought to a MODE in which the
LCO does not apply. To achieve this status, the reactor
pressure must be reduced to < 150 psig within 12 hours, and
the plant must be brought to at least MODE 4 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.

(continued)

Quad Cities 1 and 2 B 3.6.2.1-4 Revision O



BASES

Suppression Pool Average Temperature
B 3.6.2.1

ACTIONS

E.1 and E.2 (continued)

Continued addition of heat to the suppression pool with
suppression pool temperature > 120°F could result in
exceeding the design basis maximum allowable values for
primary containment temperature or pressure. Furthermore,
if a blowdown were to occur when the temperature was

> 120°F, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

SURVEILLANCE
REQUIREMENTS

SR_3.6.2.1.1

The suppression pool average temperature is regulariy
monitored to ensure that the required Timits are satisfied.
The average temperature is determined by taking an
arithmetic average of OPERABLE suppression pool water
temperature channels. The 24 hour Frequency has been shown,
based on operating experience, to be acceptable. When heat
is being added to the suppression pool by testing, however,
it is necessary to monitor suppression pool temperature more
frequently. The 5 minute Frequency during testing is
justified by the rates at which tests will heat up the
suppression pool, has been shown to be acceptable based on
operating experience, and provides assurance that allowable
pool temperatures are not exceeded. The Frequencies are
further justified in view of other indications avajlable in
the control room, including alarms, to alert the operator to
an abnormal suppression pool average temperature condition.

REFERENCES

1. UFSAR, Section 6.2.
2. UFSAR, Section 6.2.1.3.4.5.

3. NUREG-0783.

4. Quad Cities Nuclear Power Station Units 1 and 2,
Mark 1 Plant Unique Analysis Report, COM-02-039-1,
May 1983. v
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Suppression Pool Water Level
B 3.6.2.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.2 Suppression Pool Water Level
BASES
BACKGROUND The suppression chamber is a toroidal shaped, steel pressure

vessel containing a volume of water called the suppression
pool. The suppression pool is designed to absorb the energy
associated with decay heat and sensible heat released during
a reactor blowdown from relief valve discharges or from a
Design Basis Accident (DBA). The suppression pool must
quench all the steam released through the downcomer Tlines
during a loss of coolant accident (LOCA). This is the
essential mitigative feature of a pressure suppression
containment, which ensures that the peak containment
pressure is maintained below the maximum allowable pressure
for DBAs (62 psig). The suppression pool must also condense
steam from the steam exhaust lines in the turbine driven
systems (i.e., High Pressure Coolant Injection (HPCI) System
and Reactor Core Isolation Cooling (RCIC) System) and
provides the main emergency water supply source for the
reactor vessel. The suppression pool volume ranges between
approximately 111,500 ft* at the low water level 1imit of

14 ft 1 inch and approximately 115,000 ft* at the high water
level 1imit of 14 ft 5 inches.

If the suppression pool water level is too low, an
insufficient amount of water would be available to
adequately condense the steam from the relief valve
quenchers, downcomer lines, or HPCI and RCIC turbine exhaust
Tines. Low suppression pool water level could also result
in an inadequate emergency makeup water source to the
Emergency Core Cooling System. The lower volume would also
absorb less steam energy before heating up excessively.
Therefore, a minimum suppression pool water level is
specified.

[f the suppression pool water level is too high, it could
result in excessive clearing loads from relief valve
discharges and excessive pool swell loads during a DBA LOCA.
Therefore, a maximum pool water level is specified. This
LCO specifies an acceptable range to prevent the suppression
pool water level from being either too high or too low.

(continued)
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BASES (continued)

Suppression Pool Water Level
B 3.6.2.2

APPLICABLE
SAFETY ANALYSES

Initial suppression pool water level affects suppression
pool temperature response calculations, calculated drywell
pressure for a DBA, calculated pool swell Toads for a DBA
LOCA, and calculated loads due to relief valve discharges.
Suppression pool water Tevel must be maintained within the
Timits specified so that the safety analysis of Reference 1
remains valid.

Suppression pool water level satisfies Criteria 2 and 3 of
10 CFR 50.36(c)(2)(i1).

LCO

A limit that suppression pool water level be > 14 ft 1 inch
and < 14 ft 5 inches above the bottom of the suppression
chamber is required to ensure that the primary containment
conditions assumed for the safety analyses are met. Either
the high or low water level limits were used in the safety
analyses, depending upon which is more conservative for a
particular calculation.

APPLICABILITY

In MODES 1, 2, and 3, a DBA would cause significant loads on
the primary containment. In MODES 4 and 5, the probability
and consequences of these events are reduced due to the
pressure and temperature limitations in these MODES. The
requirements for maintaining suppression pool water level
within 1imits in MODE 4 or 5 is addressed in LCO 3.5.2,
"ECCS-Shutdown."”

ACTIONS

A.l

With suppression pool water level outside the limits, the
conditions assumed for the safety analyses are not met. If
water level is below the minimum level, the pressure
suppression function still exists as long as the downcomers
are covered, HPCI and RCIC turbine exhausts are covered, and
relief valve quenchers are covered. If suppression pool
water level is above the maximum level, protection against
overpressurization still exists due to the margin in the
peak containment pressure analysis and the capability of the
RHR Suppression Pool Spray System. Therefore, continued
operation for a limited time is allowed. The 2 hour
Completion Time is sufficient to restore suppression pool
water level to within 1imits. Also, it takes into account
the low probability of an event impacting the suppression
pool water level occurring during this interval.

(continued)

Quad Cities 1 and 2 B 3.6.2.2-2 Revision O



Suppression Pool Water Level
B 3.6.2.2

BASES

ACTIONS B.1 and B.2
(continued)

If suppression pool water level cannot be restored to within
1imits 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 12 hours and to MODE 4 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.

SURVEILLANCE SR_3.6.2.2.1
REQUIREMENTS

Verification of the suppression pool water level is to
ensure that the required limits are satisfied. The 24 hour
Frequency has been shown to be acceptable based on operating
experience. Furthermore, the 24 hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal suppression pool water level condition.

REFERENCES 1. UFSAR, Section 6.2.
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RHR Suppression Pool Cooling
B 3.6.2.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.3 Resijdual Heat Removal (RHR) Suppression Pool Cooling

BASES

BACKGROUND

Following a Design Basis Accident (DBA), the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The suppression pool is designed to absorb the sudden input
of heat from the primary system. In the long term, the pool
continues to absorb residual heat generated by fuel in the
reactor core. Some means must be provided to remove heat
from the suppression pool so that the temperature inside the
primary containment remains within design limits. This
function is provided by two redundant RHR suppression pool
cooling subsystems. The purpose of this LCO is to ensure
that both subsystems are OPERABLE in applicable MODES.

Each RHR subsystem contains two pumps and one heat exchanger
and is manually initiated and independently controlled. The
two subsystems perform the suppression pool cooling function
by circulating water from the suppression pool through the
RHR heat exchangers and returning it to the suppression
pool. RHR service water, circulating through the tube side
of the heat exchangers, exchanges heat with the suppression
pool water and discharges this heat to the external heat
sink.

The heat removal capability of one RHR pump in one subsystem
is sufficient to meet the overall DBA pool cooling
requirement for loss of coolant accidents (LOCAs) and
transient events such as a turbine trip or stuck open relief
valve. Relief valve leakage and High Pressure Coolant
Injection and Reactor Core Isolation Cooling Systems testing
increase suppression pool temperature more slowly. The RHR
Suppression Pool Cooling System is also used to lower the
suppression pool water bulk temperature following such
events.

APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break LOCAs. The intent of the analyses is to
demonstrate that the heat removal capacity of the RHR
Suppression Pool Cooling System is adequate to maintain the

(continued)
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BASES

RHR Suppression Pool Cooling
B 3.6.2.3

APPLICABLE
SAFETY ANALYSES
(continued)

primary containment conditions within design limits. The
suppression pool temperature is calculated to remain below
the design 1imit.

The RHR Suppression Pool Cooling System satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(i1i).

LCO

During a DBA, a minimum of one RHR suppression pool cooling
subsystem is required to maintain the primary containment
peak pressure and temperature below design limits (Ref. 1).
To ensure that these requirements are met, two RHR
suppression pool cooling subsystems must be OPERABLE with
power from two safety related independent power supplies.
Therefore, in the event of an accident, at least one
subsystem is OPERABLE assuming the worst case single active
failure. An RHR suppression pool cooling subsystem is
OPERABLE when one of the pumps, the heat exchanger, and
associated piping, valves, instrumentation, and controls are
OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause both a release of
radioactive material to primary containment and a heatup and
pressurization of primary containment. In MODES 4 and 5,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations in these
MODES. Therefore, the RHR Suppression Pool Cooling System
is not required to be OPERABLE in MODE 4 or 5.

ACTIONS

A.l

With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this condition, the remaining OPERABLE
RHR suppression pool cooling subsystem is adequate to
perform the primary containment cooling function. However,
the overall reliability is reduced because a single failure
in the OPERABLE subsystem could result in reduced primary
containment cooling capability. The 7 day Compietion Time
is acceptable in 1ight of the redundant RHR suppression pool
cooling capabilities afforded by the OPERABLE subsystem and
the low probability of a DBA occurring during this period.

(continued)
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BASES

RHR Suppression Pool Cooling
B 3.6.2.3

ACTIONS
(continued)

B.1

With two RHR suppression pool cooling subsystems inoperable,
one subsystem must be restored to OPERABLE status within

8 hours. In this condition, there is a substantial loss of
the primary containment pressure and temperature mitigation
function. The 8 hour Completion Time is based on this loss
of function and is considered acceptable due to the low
probability of a DBA and the potential avoidance of a plant
shutdown transient that could result in the need for the RHR
suppression pool cooling subsystems to operate.

C.1 and C.2

If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to MODE 4
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.

SURVETLLANCE
REQUIREMENTS

SR_3.6.2.3.1

Verifying the correct alignment for manual and power
operated valves in the RHR suppression pool cooling mode
flow path provides assurance that the proper flow path
exists for system operation. This SR does not apply to
valves that are Jocked, sealed, or otherwise secured in
position since these valves were verified to be in the
correct position prior to locking, sealing, or securing. A
valve is also allowed to be in the nonaccident position
provided it can be aligned to the accident position within
the time assumed in the accident analysis. This is
acceptable since the RHR suppression pool cooling mode is
manually initiated. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of being mispositioned are in the
correct position. This SR does not apply to valves that
cannot be inadvertently misaligned, such as check valves.

(continued)
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BASES

RHR Suppression Pool Cooling
B 3.6.2.3

SURVETLLANCE
REQUIREMENTS

SR 3.6.2.3.1 (continued)

The Frequency of 31 days is justified because the valves are
operated under procedural control, improper valve position
would affect only a single subsystem, the probability of an
event requiring initiation of the system is low, and the
system is a manually initiated system. This Frequency has
been shown to be acceptable based on operating experience.

SR _3.6.2.3.2

Verifying that each required RHR pump develops a flow rate
> 5000 gpm while operating in the suppression pool cooling
mode with flow through the associated heat exchanger ensures
that the primary containment peak pressure and temperature
can be maintained below the design limits during a DBA
(Ref. 1). The flow is a normal test of centrifugal pump
performance required by ASME Code, Section XI (Ref. 2).
This test confirms one point on the pump design curve, and
the results are indicative of overall performance. Such
inservice tests confirm component OPERABILITY, and detect
incipient failures by indicating abnormal performance. The
Frequency of this SR is in accordance with the Inservice
Testing Program.

REFERENCES

1. UFSAR, Section 6.2.

2. ASME, Boiler and Pressure Vessel Code, Section XI.
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RHR Suppression Pool Spray
B 3.6.2.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.4 Residual Heat Removal (RHR) Suppression Pool Spray

BASES

BACKGROUND

Following a Design Basis Accident (DBA), the RHR Suppression
Pool Spray System removes heat from the suppression chamber
airspace. The suppression pool is designed to absorb the
sudden input of heat from the primary system from a DBA or a
rapid depressurization of the reactor pressure vessel (RPV)
through relief valves. The heat addition to the suppression
pool results in increased steam in the suppression chamber,
which increases primary containment pressure. Steam
blowdown from a DBA can also bypass the suppression pool and
end up in the suppression chamber airspace. Some means must
be provided to remove heat from the suppression chamber so
that the pressure and temperature inside primary containment
remain within analyzed design limits. This function is
provided by two redundant suppression pool spray subsystems.
The purpose of this LCO is to ensure that both subsystems
are OPERABLE in applicable MODES.

Each of the two RHR suppression pool spray subsystems
contains two pumps and one heat exchanger, which are
manually initiated and independently controlled. The two
subsystems perform the suppression pool spray function by
circulating water from the suppression pool through the RHR
heat exchangers and returning it to the suppression pool
spray sparger. The sparger only accommodates a small
portion of the total RHR pump flow; the remainder of the
flow returns to the suppression pool through the suppression
pool cooling return line or minimum flow line. Thus, both
suppression pool cooling and suppression pool spray
functions may be performed when the Suppression Pool Spray
System is initiated. RHR service water, circulating
through the tube side of the heat exchangers, exchanges heat
with the suppression pool water and discharges this heat to
the external heat sink. Either RHR suppression pool spray
subsystem is sufficient to condense the steam from small
bypass leaks from the drywell to the suppression chamber
airspace during the postulated DBA.

(continued)
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BASES (continued)

RHR Suppression Pool Spray
B 3.6.2.4

APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break loss of coolant accidents. The intent of
the analyses is to demonstrate that the pressure reduction
capacity of the RHR Suppression Pool Spray System is
adequate to maintain the primary containment conditions
within design limits. The time history for primary
containment pressure is calculated to demonstrate that the
maximum pressure remains below the design 1imit.

The RHR Suppression Pool Spray System satisfies Criterion 3
of 10 CFR 50.36(c)(2)(ii).

LCO

In the event of a DBA, a minimum of one RHR suppression pool
spray subsystem is required to mitigate potential bypass
leakage paths and maintain the primary containment peak
pressure below the design 1imits (Ref. 1). To ensure that
these requirements are met, two RHR suppression pool spray
subsystems must be OPERABLE with power from two safety
related independent power supplies. Therefore, in the event
of an accident, at least one subsystem is OPERABLE assuming
the worst case single active failure. An RHR suppression
pool spray subsystem is OPERABLE when one of the pumps, the
heat exchanger, and associated piping, valves,
instrumentation, and controls are OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment. In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations in these MODES. Therefore,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.

ACTIONS

A.l

With one RHR suppression pool spray subsystem inoperabie,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this condition, the remaining OPERABLE
RHR suppression pool spray subsystem is adequate to perform
the primary containment bypass leakage mitigation function.

(continued)
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RHR Suppression Pool Spray
B 3.6.2.4

BASES

ACTIONS A.1 (continued)

However, the overall reliability is reduced because a singie
failure in the OPERABLE subsystem could result in reduced
primary containment bypass mitigation capability. The 7 day
Completion Time was chosen in 1ight of the redundant RHR
suppression pool spray capabilities afforded by the OPERABLE
subsystem and the low probability of a DBA occurring during
this period.

B.1

With both RHR suppression pool spray subsystems inoperable,
at least one subsystem must be restored to OPERABLE status
within 8 hours. In this condition, there is a substantial
loss of the primary containment bypass leakage mitigation
function. The 8 hour Completion Time is based on this loss
of function and is considered acceptable due to the low
probability of a DBA and because alternative methods to
reduce pressure in the primary containment are available.

C.1 and C.2

If any Required Action and associated Completion Time cannot
be met, 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 Teast MODE 3 within 12 hours and MODE 4 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.

SURVETILLANCE SR_3.6.2.4.1
REQUIREMENTS

Verifying the correct alignment for manual and power
operated valves in the RHR suppression pool spray mode flow
path provides assurance that the proper flow path exists for
system operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. A valve is also allowed to
be in the nonaccident position provided it can be aligned to
the accident position within the time assumed in the

(continued)
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BASES

RHR Suppression Pool Spray
B 3.6.2.4

SURVEILLANCE
REQUIREMENTS

SR _3.6.2.4.1 (continued)

accident analysis. This is acceptable since the RHR
suppression pool spray mode is manually initiated. This SR
does not require any testing or valve manipulation; rather,
it involves verification that those valves capable of being
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,
such as check valves.

The Frequency of 31 days is justified because the valves are
operated under procedural control, improper valve position
would affect only a single subsystem, the probability of an
event requiring initiation of the system is low, and the
system is a manually initiated system. This Frequency has
been shown to be acceptable based on operating experience.

SR_3.6.2.4.2

This Surveillance is performed every 10 years to verify that
the spray nozzles are not obstructed and that spray flow
will be provided when required. The 10 year Frequency is
adequate to detect degradation in performance due to the
passive nozzle design and has been shown to be acceptable
through operating experience.

REFERENCES

1. UFSAR, Section 6.2.2.2.
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Drywell-to-Suppression Chamber Differential Pressure
B 3.6.2.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.5 Drywell-to-Suppression Chamber Differential Pressure

BASES

BACKGROUND

The toroidal shaped suppression chamber, which contains the
suppression pool, is connected to the drywell (part of the
primary containment) by eight main vent pipes. The main
vent pipes exhaust into a continuous vent header, from which
96 downcomer pipes extend into the suppression pool. The
pipe exit is 3.21 ft below the minimum suppression pool
water level required by LCO 3.6.2.2, "Suppression Pool Water
Level." During a loss of coolant accident (LOCA), the
increasing drywell pressure will force the waterleg in the
downcomer pipes into the suppression pool at substantial
velocities as the "blowdown" phase of the event begins. The
length of the waterleg has a significant effect on the
resultant primary containment pressures and loads.

APPLICABLE
SAFETY ANALYSES

The purpose of maintaining the drywell at a slightly higher
pressure with respect to the suppression chamber is to
minimize the drywell pressure increase necessary to clear
the downcomer pipes to commence condensation of steam in the
suppression pool and to minimize the mass of the accelerated
water leg. This reduces the hydrodynamic loads on the torus
during the LOCA blowdown. The required differential
pressure results in a downcomer waterieg of approximately

1 ft.

Initial drywell-to-suppression chamber differential pressure
affects both the dynamic pool loads on the suppression
chamber and the peak drywell pressure during downcomer pipe
clearing during a Design Basis Accident LOCA. Drywell-to-
suppression chamber differential pressure must be maintained
within the specified limits so that the safety analysis
remains valid.

Drywell-to-suppression chamber differential pressure
satisfies Criterion 2 of 10 CFR 50.36(c)(2)(i1).

LCO

A drywell-to-suppression chamber differential pressure limit
of 1.0 psid is required to ensure that the containment
conditions assumed in the safety analyses are met. A

(continued)
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BASES

Drywell-to-Suppression Chamber Differential Pressure
B 3.6.2.5

LCO
{continued)

drywell-to-suppression chamber differential pressure of

< 1.0 psid corresponds to a downcomer water leg of
approximately 1 ft. Failure to maintain the required
differential pressure could result in excessive forces on
the suppression chamber due to higher water clearing loads
from downcomer vents and higher pressure buildup in the
drywell.

A Note is provided to allow for periods of up to 4 hours
when the LCO is not required to be met during the
performance of required Surveillances that reduce the
differential pressure. The 4 hour time is acceptable since
the probability of a DBA LOCA occurring during this time is
Tow.

APPLICABILITY

Drywell-to-suppression chamber differential pressure must be
controlled when the primary containment is inert. The
primary containment must be inert in MODE 1, since this is
the condition with the highest probability for an event that
could produce hydrogen. It is also the condition with the
highest probability of an event that could impose large
loads on the primary containment.

Inerting primary containment is an operational problem
because it prevents primary containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the unit
startup and is de-inerted as soon as possible in the unit
shutdown. As long as reactor power is < 15% RTP, the
probability of an event that generates hydrogen or excessive
loads on primary containment occurring within the first

24 hours following a startup or within the last 24 hours
prior to a shutdown is low enough that these "windows," with
the primary containment not inerted, are also justified.

The 24 hour time period is a reasonable amount of time to
allow plant personnel to perform inerting or de-inerting.

ACTIONS

A.l

If drywell-to-suppression chamber differential pressure is
not within the limit, the conditions assumed in the safety
analyses are not met and the differential pressure must be
restored to within the 1imit within 24 hours. The 24 hour
Completion Time provides sufficient time to restore

(continued)
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Drywell-to-Suppression Chamber Differential Pressure
B 3.6.2.5

BASES

ACTIONS A.1 (continued)

differential pressure to within 1imit and takes into account
the low probability of an event that would create excessive
suppression chamber loads occurring during this time period.

B.1

If the differential pressure cannot be restored to within
Timits within the associated Completion Time, the plant must
be placed in a MODE in which the LCO does not apply. This
is done by reducing power to £ 15% RTP within 8 hours. The
8 hour Completion Time is reasonable, based on operating
experience, to reduce reactor power from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR _3.6.2.5.1
REQUIREMENTS

The drywell-to-suppression chamber differential pressure is
regularly monitored to ensure that the required limits are
satisfied. The 12 hour Frequency of this SR was developed
based on operating experience relative to differential
pressure variations and pressure instrument drift during
applicable MODES and by assessing the proximity to the
specified LCO differential pressure limit. Furthermore, the
12 hour Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal pressure condition.

REFERENCES None.
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Primary Containment Oxygen Concentration
B 3.6.3.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.1 Primary Containment Oxygen Concentration

BASES

BACKGROUND

The primary containment is designed to withstand events that
generate hydrogen either due to the zirconium metal water
reaction in the core or due to radiolysis. The primary
method to control hydrogen is to inert the primary
containment. With the primary containment inerted, that is,
oxygen concentration < 4.0 volume percent (v/0), a
combustible mixture cannot be present in the primary
containment for any hydrogen concentration. The capability
to inert the primary containment and maintain oxygen

< 4.0 v/o provides a method to mitigate events that produce
hydrogen and oxygen. For example, an event that rapidly
generates hydrogen from zirconium metal water reaction will
result in excessive hydrogen in primary containment, but
oxygen concentration will remain < 4.0 v/o and no combustion
can occur. Long term generation of both hydrogen and oxygen
from radiolytic decomposition of water may eventually result
in a combustible mixture in primary containment. Radiolysis
is the only significant reaction mechanism whereby oxygen,
the 1imiting combustion reactant, is produced within the
containment. The Technical Specification requirement to
inert the primary containment and maintain oxygen < 4.0 v/o,
in conjunction with the elimination of potential sources of
air and oxygen (other than by radiolysis) from entering the
primary containment provide assurance that the amount of
oxygen that could be introduced into the containment will
not cause the containment to become de-inerted within the
first 30 days after an accident. This is consistent with
the requirements of Generic Letter 84-09 (Ref. 1) for plants
without recombiners. This LCO ensures that oxygen
concentration does not exceed 4.0 v/o during operation in
the applicable conditions.

APPLICABLE
SAFETY ANALYSES

The Reference 2 calculations assume that the primary
containment is inerted when a Design Basis Accident loss of
coolant accident occurs. Thus, the hydrogen assumed to be
released to the primary containment as a result of metal
water reaction in the reactor core will not produce

{continued)
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BASES

Primary Containment Oxygen Concentration
B 3.6.3.1

APPLICABLE
SAFETY ANALYSES
(continued)

combustible gas mixtures in the primary containment.
Oxygen, which is subsequently generated by radiolytic
decomposition of water, will not result in the primary
containment becoming de-inerted within the first 30 days
following an accident.

Primary containment oxygen concentration satisfies
10 CFR 50.36(c){(2)(ii).

LCO

The primary containment oxygen concentration is maintained
< 4.0 v/o to ensure that an event that produces any amount
of hydrogen and oxygen does not result in a combustible
mixture inside primary containment.

APPLICABILITY

The primary containment oxygen concentration must be within
the specified 1imit when primary containment is inerted,
except as allowed by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE 1, since this is the condition with the
highest probability of an event that could produce hydrogen
and oxygen.

Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in the plant
shutdown. As long as reactor power is < 15% RTP, the
potential for an event that generates significant hydrogen
and oxygen is low and the primary containment need not be
inert. Furthermore, the probability of an event that
generates hydrogen occurring within the first 24 hours of a
startup, or within the last 24 hours before a shutdown, is
low enough that these "windows," when the primary
containment is not inerted, are also justified. The 24 hour
time period is a reasonable amount of time to allow plant
personnel to perform inerting or de-inerting.

ACTIONS

A.l

If oxygen concentration is = 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.1

BASES

ACTIONS A.1 (continued)

must be restored to < 4.0 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is
> 4.0 v/o because of the availability of other hydrogen and
oxygen mitigating systems (e.g., post-accident nitrogen

y purge) and the low probability and long duration of an event
that would generate significant amounts of hydrogen and
oxygen occurring during this period.

B.1

If oxygen concentration cannot be restored to within Timits
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, power must be reduced to £ 15% RTP
within 8 hours. The 8 hour Completion Time is reasonable,
based on operating experience, to reduce reactor power from
full power conditions in an orderly manner and without
challenging plant systems.

SURVETLLANCE SR _3.6.3.1.1
REQUIREMENTS

The primary containment must be determined to be inerted by
verifying that oxygen concentration is < 4.0 v/o. The 7 day
Frequency is based on the slow rate at which oxygen
concentration can change and on other indications of
abnormal conditions (which could lead to more frequent
checking by operators in accordance with plant procedures).
Also, this Frequency has been shown to be acceptable through
operating experience.

REFERENCES 1. Generic Letter 84-09, May 1984.

2. UFSAR, Section 6.2.5.
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Secondary Containment
B 3.6.4.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4.1 Secondary Containment

BASES

BACKGROUND

The function of the secondary containment is to contain,
dilute, and hold up fission products that may leak from
primary containment following a Design Basis Accident (DBA).
In conjunction with operation of the Standby Gas Treatment
(SGT) System and closure of certain valves whose lines
penetrate the secondary containment, the secondary
containment is designed to reduce the activity level of the
fission products prior to release to the environment and to
isolate and contain fission products that are released
during certain operations that take place inside primary
containment, when primary containment is not required to be
OPERABLE, or that take place outside primary containment.

The secondary containment is a structure that completely
encloses both primary containments and those components that
may be postulated to contain primary system fluid, including
the MSIV rooms. This structure forms a control volume that
serves to hold up and dilute the fission products. It is
possible for the pressure in the control volume to rise
relative to the environmental pressure (e.g., due to pump
and motor heat load additions). To prevent ground Tlevel
exfiltration while allowing the secondary containment to be
designed as a conventional structure, the secondary
containment requires support systems to maintain the control
volume pressure at less than the external pressure.
Requirements for these systems are specified separately in
LCO 3.6.4.2, "Secondary Containment Isolation Valves
(SCIVs)," and LCO 3.6.4.3, "Standby Gas Treatment (SGT)
System."

APPLICABLE
SAFETY ANALYSES

There are two principal accidents for which credit is taken
for secondary containment OPERABILITY. These are a loss of
coolant accident (LOCA) (Ref. 1) and a fuel handling
accident (Ref. 2). The secondary containment performs no
active function in response to each of these 1imiting
events; however, its leak tightness is required to ensure
that the release of radicactive materials from the primary
containment is restricted to those leakage paths and

(continued)
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BASES

Secondary Containment
B 3.6.4.1

APPLICABLE
SAFETY ANALYSES
(continued)

associated leakage rates assumed in the accident analysis
and that fission products entrapped within the secondary
containment structure will be treated by the SGT System
prior to discharge to the environment.

Secondary containment satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

An OPERABLE secondary containment provides a control volume
into which fission products that bypass or leak from primary
containment, or are released from the reactor coolant
pressure boundary components located in secondary
containment, can be diluted and processed prior to release
to the environment. For the secondary containment to be
considered OPERABLE, it must have adequate leak tightness to
ensure that the required vacuum can be established and
maintained, the hatches and blowout panels must be closed
and sealed, the sealing mechanisms (e.g., welds, bellows, or
0-rings) associated with each secondary containment
penetration must be OPERABLE (such that secondary
containment leak tightness can be maintained), and all inner
or all outer doors in each secondary containment access
opening must be closed.

APPLICABILITY

In MODES 1, 2, and 3, a LOCA could lead to & fission product
release to primary containment that leaks to secondary
containment. Therefore, secondary containment OPERABILITY
is required during the same operating conditions that
require primary containment OPERABILITY.

In MODES 4 and 5, the probability and consequences of the
LOCA are reduced due to the pressure and temperature
Timitations in these MODES. Therefore, maintaining
secondary containment OPERABLE is not required in MODE 4

or 5 to ensure a control volume, except for other situations
for which significant releases of radioactive material can
be postulated, such as during operations with a potential
for draining the reactor vessel (OPDRVs), during CORE
ALTERATIONS, or during movement of irradiated fuel
assemblies in the secondary containment.

{continued)
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Secondary Containment
B 3.6.4.1

BASES (continued)

ACTIONS A.l

If secondary containment is inoperable, it must be restored
to OPERABLE status within 4 hours. The 4 hour Completion
Time provides a period of time to correct the problem that
is commensurate with the importance of maintaining secondary
containment during MODES 1, 2, and 3. This time period also
ensures that the probability of an accident (requiring
secondary containment OPERABILITY) occurring during periods
where secondary containment is inoperable is minimal.

B.1 and B.Z2

If secondary containment 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 12 hours and to MODE 4 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.

c.1, €.2, and C.3

Movement of irradiated fuel assemblies in the secondary
containment, CORE ALTERATIONS, and OPDRVs can be postulated
to cause fission product release to the secondary
containment. In such cases, the secondary containment is
the only barrier to release of fission products to the
environment. CORE ALTERATIONS and movement of irradiated
fuel assemblies must be immediately suspended if the
secondary containment is inoperable.

Suspension of these activities shall not preclude completing
an action that involves moving a component to a safe
position. Also, action must be immediately initiated to
suspend OPDRVs to minimize the probability of a vessel
draindown and subsequent potential for fission product
release. Actions must continue until OPDRVs are suspended.

Required Action C.1 has been modified by a Note stating that
LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify

(continued)
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Secondary Containment

B 3.6.4.1
BASES
ACTIONS C.1, C.2, and C.3 (continued)
any action. If moving irradiated fuel assemblies white in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be a
sufficient reason to require a reactor shutdown.
SURVEILLANCE SR _3.6.4.1.1
REQUIREMENTS

This SR ensures that the secondary containment boundary 1is
sufficiently leak tight to preclude exfiltration under
expected wind conditions. The 24 hour Frequency of this SR
was developed based on operating experience related to
secondary containment vacuum variations during the
applicable MODES and the low probability of a DBA occurring.

Furthermore, the 24 hour Frequency is considered adequate in
view of other indications available in the control room,
including alarms, to alert the operator to an abnormal
secondary containment vacuum condition.

SR _3.6.4.1.2 and SR 3.6.4.1.4

Verifying that one secondary containment access door in each
access opening is closed and each equipment hatch is closed
and sealed ensures that the infiltration of outside air of
such a magnitude as to prevent maintaining the desired
negative pressure does not occur. Verifying that all such
openings are closed provides adequate assurance that
exfiltration from the secondary containment will not occur.
In this application, the term “sealed” has no connotation of
leak tightness. In addition, for equipment hatches that are
floor plugs, the “sealed” requirement is effectively met by
gravity. Maintaining secondary containment OPERABILITY
requires verifying one door in the access opening is closed.
An access opening contains one inner and one outer door. In
some cases a secondary containment barrier contains multiple
inner or multiple outer doors. For these cases, the access
openings share the inner door or the outer door, i.e., the
access openings have a common inner or outer door. The
intent is to not breach the secondary containment at any

(continued)
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Secondary Containment
B 3.6.4.1

BASES

SURVETLLANCE SR _3.6.4.1.2 and SR 3.6.4.1.4 (continued)
REQUIREMENTS

time when secondary containment is required. This is
achieved by maintaining the inner or outer portion of the
barrier closed at all times; i.e., all inner doors closed or
all outer doors closed. Thus each access opening has one
door closed. However, all secondary containment access
doors are normally kept closed, except when the access
opening is being used for entry and exit or when maintenance
is being performed on an access opening. The 31 day
Frequency for SR 3.6.4.1.2 has been shown to be adequate,
based on operating experience, and is considered adequate in
view of the other indications of door status that are
available to the operator. The 24 month Frequency for

SR 3.6.4.1.4 is considered adequate in view of the existing
administrative controls on equipment hatches.

SR_3.6.4.1.3

The SGT System exhausts the secondary containment atmosphere
to the environment through appropriate treatment equipment.
Each SGT subsystem is designed to maintain the secondary
containment at > 0.25 inches of vacuum water gauge for

1 hour at a flow rate of < 4000 cfm. To ensure that all
fission products released to the secondary containment are
treated, SR 3.6.4.1.3 verifies that a pressure in the
secondary containment that is less than the lowest
postulated pressure external to the secondary containment
boundary can be maintained. When the SGT System is
operating as designed, the maintenance of secondary
containment pressure cannot be accomplished if the secondary
containment boundary is not intact. SR 3.6.4.1.3
demonstrates that the pressure in the secondary containment
can be maintained > 0.25 inches of vacuum water gauge for

1 hour using one SGT subsystem at a flow rate < 4000 cfm.
The 1 hour test period allows secondary containment to be in
thermal equilibrium at steady state conditions. The primary
purpose of the SR is to ensure secondary containment
boundary integrity. The secondary purpose of the SR is to
ensure that the SGT subsystem being tested functions as
designed. There is a separate LCO with Surveillance
Requirements that serves the primary purpose of ensuring
OPERABILITY of the SGT System. This SR need not be
performed with each SGT subsystem. The SGT subsystem used
for this Surveillance is staggered to ensure that in

(continued)
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Secondary Containment

B 3.6.4.1
BASES
SURVEILLANCE SR_3.6.4.1.3 (continued)
REQUIREMENTS
addition to the requirements of LCO 3.6.4.3, either SGT
subsystem will perform this test. The inoperability of the
SGT System does not necessarily constitute a failure of this
Surveillance relative to secondary containment OPERABILITY.
Operating experience has shown the secondary containment
boundary usually passes the Surveillance when performed at
the 24 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.
REFERENCES 1. UFSAR, Section 15.6.5.

2. UFSAR, Section 15.7.2.
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SCIVs
B 3.6.4.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4.2 Secondary Containment Isolation Valves (SCIVs)

BASES

BACKGROUND

The function of the SCIVs, in combination with other
accident mitigation systems, is to limit fission product
release during and following postulated Design Basis
Accidents (DBAs) (Refs. 1 and 2). Secondary containment
isolation within the time limits specified for those
isolation valves designed to close automatically ensures
that fission products that leak from primary containment
following a DBA, or that are released during certain
operations when primary containment is not required to be
OPERABLE or take place outside primary containment, are
maintained within the secondary containment boundary.

The OPERABILITY requirements for SCIVs help ensure that an
adequate secondary containment boundary is maintained during
and after an accident by minimizing potential paths to the
environment. These isolation devices consist of ejther
passive devices or active (automatic) devices. Manual
valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), and blind flanges are considered passive
devices.

Automatic SCIVs (i.e., dampers) close on a secondary
containment isolation signal to establish a boundary for
untreated radioactive material within secondary containment
following a DBA or other accidents.

Other penetrations required to be closed during accident
conditions are isolated by the use of valves in the closed
position or blind flanges.

APPLICABLE
SAFETY ANALYSES

The SCIVs must be OPERABLE to ensure the secondary
containment barrier to fission product releases is
established. The principal accidents for which the
secondary containment boundary is required are a loss of
coolant accident (Ref. 1) and a fuel handling accident

(Ref. 2). The secondary containment performs no active
function in response to either of these 1imiting events, but
the boundary established by SCIVs is required to ensure that

{continued)
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BASES

APPLICABLE
SAFETY ANALYSES
(continued)

leakage from the primary containment is processed by the
Standby Gas Treatment (SGT) System before being released to
the environment.

Maintaining SCIVs OPERABLE with isolation times within
1imits ensures that fission products will remain trapped
inside secondary containment so that they can be treated by
the SGT System prior to discharge to the environment.

SCIVs satisfy Criterion 3 of 10 CFR 50.36(c){(2)(ii).

LCO

SCIVs form a part of the secondary containment boundary.
The SCIV safety function is related to control of offsite
radiation releases resulting from DBAs.

The power operated, automatic, isolation valves are
considered OPERABLE when their isolation times are within
limits and the valves actuate on an automatic isolation
signal. The valves covered by this LCO, along with their
associated stroke times, are listed in the Technical
Requirements Manual (Ref. 3).

The normally closed manual SCIVs are considered OPERABLE
when the valves are closed and blind flanges are in place,
or open under administrative controls. These passive
isolation valves or devices are listed in Reference 3.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could lead to a fission product
release to the primary containment that Teaks to the
secondary containment. Therefore, the OPERABILITY of SCIVs
is required.

In MODES 4 and 5, the probability and consequences of these
events are reduced due to pressure and temperature
Timitations in these MODES. Therefore, maintaining SCIVs
OPERABLE is not required in MODE 4 or 5, except for other
situations under which significant radiocactive releases can
be postulated, such as during operations with a potential
for draining the reactor vessel (OPDRVs), during CORE
ALTERATIONS, or during movement of irradiated fuel
assemblies in the secondary containment.

(continued)
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BASES (continued)

ACTIONS The ACTIONS are modified by three Notes. The first Note
allows penetration flow paths to be unisolated
intermittently under administrative controls. These
controls consist of stationing a dedicated operator, who is
in continuous communication with the control room, at the
controls of the isolation device. 1In this way, the
penetration can be rapidly isolated when a need for
secondary containment isolation is indicated.

The second Note provides clarification, that for the purpose
of this LCO, separate Condition entry is allowed for each
penetration flow path. This is acceptable, since the
Required Actions for each Condition provide appropriate
compensatory actions for each inoperable SCIV. Complying
with the Required Actions may allow for continued operation,
and subsequent inoperable SCIVs are governed by subsequent
Condition entry and application of associated Required
Actions.

The third Note ensures appropriate remedial actions are
taken, if necessary, if the affected system(s) are rendered
inoperable by an inoperable SCIV.

A.1l and A.2

In the event that there are one or more penetration flow
paths with one SCIV inoperable, the affected penetration
flow path(s) must be isolated. The method of isolation must
include the use of at least one isolation barrier that
cannot be adversely affected by a single active failure.
Isolation barriers that meet this criterion are a closed and
de-activated automatic SCIV, a closed manual valve, and a
blind flange. For penetrations isolated in accordance with
Required Action A.1, the device used to isolate the
penetration should be the closest available device to
secondary containment. The Required Action must be
completed within the 8 hour Completion Time. The specified
time period is reasonable considering the time required to
isolate the penetration, and the probability of a DBA, which
requires the SCIVs to close, occurring during this short
time is very low.

For affected penetrations that have been isolated in
accordance with Required Action A.1, the affected
penetration must be verified to be isolated on a periodic

{(continued)
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SCIVs
B 3.6.4.2

ACTIONS

A.l1 and A.2 (continued)

basis. This is necessary to ensure that secondary
containment penetrations required to be isolated following
an accident, but no longer capable of being automatically
isolated, will be in the isolation position should an event
occur. The Completion Time of once per 31 days is
appropriate because the isolation devices are operated under
administrative controls and the probability of their
misalignment is lTow. This Required Action does not require
any testing or device manipulation. Rather, it involves
verification that the affected penetration remains isolated.

Required Action A.2 is modified by two Notes. Note 1
applies to isolation devices Tocated in high radiation areas
and allows them to be verified closed by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted. Note 2
applies to isolation devices that are locked, sealed, or
otherwise secured in position and allows these devices to be
verified closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since the function of locking, sealing, or
securing components is to ensure that these devices are not
inadvertently respositioned. Therefore, the probability of
misalignment, once they have been verified to be in the
proper position, is low.

B.1

With two SCIVs in one or more penetration flow paths
inoperable, the affected penetration flow path must be
isolated within 4 hours. The method of isolation must
inciude the use of at least one isolation barrier that
cannot be adversely affected by a single active failure.
Isolation barriers that meet this criterion are a closed and
de-activated automatic valve, a closed manual valve, and a
bltind flange. The 4 hour Completion Time is reasonable
considering the time required to isolate the penetration and
the probability of a DBA, which requires the SCIVs to close,
occurring during this short time, is very low.

(continued)
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SCIVs
B 3.6.4.2

ACTIONS

B.1 (continued)

The Condition has been modified by a Note stating that
Condition B is only applicable to penetration flow paths
with two isolation valves. This clarifies that only
Condition A is entered if one SCIV is inoperable in each of
two penetrations.

C.1 and C.2

If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to MODE 4
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.

D.1, D.2, and D.3

If any Required Action and associated Completion Time are
not met, the plant must be placed in a condition in which
the LCO does not apply. If applicable, CORE ALTERATIONS and
the movement of irradiated fuel assemblies in the secondary

- containment must be immediately suspended. Suspension of

these activities shall not preclude completion of movement
of a component to a safe position. Also, if applicable,
actions must be immediately initiated to suspend OPDRVs in
order to minimize the probability of a vessel draindown and
the subsequent potential for fission product release.
Actions must continue until OPDRVs are suspended.

Required Action D.1 has been modified by a Note stating that
LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify
any action. If moving fuel whilte in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, in either case, inability to suspend movement of
irradiated fuel assemblies would not be a sufficient reason
to require a reactor shutdown.

(continued)
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BASES (continued)

SURVEILLANCE SR_3.6.4.2.1
REQUIREMENTS

This SR verifies that each secondary containment manual
isolation valve and blind flange that is not locked, sealed,
or otherwise secured and is required to be closed during
accident conditions is closed. The SR helps to ensure that
post accident leakage of radioactive fluids or gases outside
of the secondary containment boundary is within design
limits. This SR does not require any testing or valve
manipulation. Rather, it involves verification

that those SCIVs in secondary containment that are capable
of being mispositioned are in the correct position.

Since these SCIVs are readily accessible to personnel during
normal operation and verification of their position is
relatively easy, the 31 day Frequency was chosen to

provide added assurance that the SCIVs are in the correct
positions. This SR does not apply to valves that are
locked, sealed, or otherwise secured in the closed position,
since these were verified to be in the correct position upon
tocking, sealing, or securing.

Two Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high
radiation areas and allows them to be verified by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted during

MODES 1, 2, and 3 for ALARA reasons. Therefore, the
probability of misalignment of these SCIVs, once they have
been verified to be in the proper position, is low.

A second Note has been included to clarify that SCIVs that
are open under administrative controls are not required to
meet the SR during the time the SCIVs are open. These
controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication
with the control room. 1In this way, the penetration can be
rapidly isolated when a need for secondary containment
isolation is indicated.

(continued)
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SCIVs
B 3.6.4.2

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.6.4.2.2

Verifying that the isolation time of each power operated,
automatic SCIV is within Timits is required to demonstrate
OPERABILITY. The isolation time test ensures that the SCIV
will isolate in a time period less than or equal to that
assumed in the safety analyses. The Frequency of this SR is
92 days.

SR_3.6.4.2.3

Verifying that each automatic SCIV closes on a secondary
containment isolation signal is required to prevent leakage
of radioactive material from secondary containment following
a DBA or other accidents. This SR ensures that each
automatic SCIV will actuate to the isolation position on a
secondary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 3.3.6.2, “Secondary Containment
Isolation Instrumentation,” overlaps this SR to provide
complete testing of the safety function. While this
Surveillance can be performed with the reactor at power,
operating experience has shown these components usually pass
the Surveillance when performed at the 24 month Frequency,
which is based on the refueling cycle. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

REFERENCES

1. UFSAR, Section 15.6.5.
2. UFSAR, Section 15.7.2.

3. Technical Requirements Manual,
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SGT System
B 3.6.4.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4.3 Standby Gas Treatment (SGT) System

BASES

BACKGROUND

The SGT System is reguired by UFSAR, Section 3.1.9.1

(Ref. 1). The function of the SGT System is to ensure that
radioactive materials that leak from the primary containment
into the secondary containment following a Design Basis
Accident (DBA) are filtered and adsorbed prior to exhausting
to the environment.

The SGT System consists of two fully redundant subsystems
that are shared between Unit 1 and Unit 2, each with its own
set of ductwork, dampers, charcoal filter train, and
controls.

Each charcoal filter train consisis of (components listed in
order of the direction of the air flow):

a. A demister;

b. An electric heater;

C. A rough prefilter;

d. A high efficiency particulate air (HEPA) filter;

e. A charcoal adsorber;

f. A second HEPA afterfilter; and

g. A centrifugal fan.

The sizing of the SGT System equipment and components is
based on the results of an infiltration analysis, as well as
an exfiltration analysis of the secondary containment. Each
SGT subsystem is capable of processing the secondary
containment volume, which includes both Unit 1 and Unit 2.
The internal pressure of the secondary containment is
maintained at a negative pressure of > 0.25 inches water
gauge when the SGT System is in operation, which represents
the internal pressure required to ensure zero exfiltration
of air from the building when exposed to a 35 mph wind.

(continued)
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BASES

SGT System
B 3.6.4.3

BACKGROUND
(continued)

The demister is provided to remove entrained water in the
air, while the electric heater reduces the relative humidity
of the airstream to less than 70% (Ref. 2). The prefilter
removes large particulate matter, while the HEPA filter
removes fine particulate matter and protects the charcoal
from fouling. The charcoal adsorber removes gaseous
elemental iodine and organic iodides, and the final HEPA
filter collects any carbon fines exhausted from the charcoal
adsorber.

The SGT System automatically starts and operates in response
to actuation signals indicative of conditions or an accident
that could require operation of the system. Following
initiation, the pre-selected subsystem train inlet and
outlet dampers will automatically open, the associated
train’s cooling air damper closes, and the associated fan
starts and operates at a flow rate of 4000 cfm + 10%. The
Reactor Building suction damper for the subsystem on the
unaffected reactor unit closes and the subsystem’s
associated cooling air damper remains open to provide decay
heat removal. After secondary containment isolation, the
SGT subsystem, under calm wind conditions, holds the
building at an average negative pressure of 0.25 inches
water gauge. A failure of the primary SGT subsystem to
start within 25 seconds will initiate the automatic start
and alignment of the standby SGT subsystem.

APPLICABLE
SAFETY ANALYSES

The design basis for the SGT System is to mitigate the
consequences of a loss of coolant accident and fuel handiing
accidents (Refs. 2, 3, 4 and 5). For all events analyzed,
the SGT System is shown to be automatically initiated to
reduce, via filtration and adsorption, the radioactive
material released to the environment.

The SGT System satisfies 10 CFR 50.36(c){(2)(ii).

LCO

Following a DBA, a minimum of one SGT subsystem is required
to maintain the secondary containment at a negative pressure
with respect to the environment and to process gaseous
releases. Meeting the LCO requirements for two OPERABLE
subsystems ensures operation of at Teast one SGT subsystem
in the event of a single active failure. OPERABILITY of a
subsystem also requires the associated cooling air damper
remain OPERABLE.

{(continued)
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BASES (continued)

SGT System
B 3.6.4.3

APPLICABILITY

In MODES 1, 2, and 3, a DBA could lead to a fission product
release to primary containment that Teaks to secondary
containment. Therefore, SGT System OPERABILITY is required
during these MODES.

In MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations in these MODES. Therefore, maintaining the SGT
System in OPERABLE status is not required in MODE 4 or 5,
except for other situations under which significant releases
of radioactive material can be postulated, such as during
operations with a potential for draining the reactor vessel
(OPDRVs), during CORE ALTERATIONS, or during movement of
irradiated fuel assemblies in the secondary containment.

ACTIONS

A.l

With one SGT subsystem inoperable, the inoperable subsystem
must be restored to OPERABLE status in 7 days. In this
condition, the remaining OPERABLE SGT subsystem is adequate
to perform the required radioactivity release control
function. However, the overall system reliability is
reduced because a single failure in the OPERABLE subsystem
could result in the radioactivity release control function
not being adequately performed. The 7 day Completion Time
is based on consideration of such factors as the
availability of the OPERABLE redundant SGT System and the
low probability of a DBA occurring during this period.

B.1 and B.2

If the SGT subsystem cannot be restored to OPERABLE status
within the required Completion Time in MODE 1, 2, or 3, 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 12 hours and to MODE 4 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 pltant systems.

(continued)
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SGT System
B 3.6.4.3

ACTIONS
(continued)

¢c.1, ¢c.2.1, €.2.2, and €.2.3

During movement of irradiated fuel assemblies, in the
secondary containment, during CORE ALTERATIONS, or during
OPDRVs, when Required Action A.1 cannot be completed within
the required Compietion Time, the OPERABLE SGT subsystem
should immediately be placed in operation. This action
ensures that the remaining subsystem is OPERABLE, that no
failures that could prevent automatic actuation will occur,
and that any other failure would be readily detected.

An alternative to Required Action C.1 is to immediately
suspend activities that represent a potential for releasing
radioactive material to the secondary containment, thus
placing the plant in a condition that minimizes risk. If
applicable, CORE ALTERATIONS and movement of irradiated fuel
assemblies must immediately be suspended. Suspension of
these activities must not preclude complietion of movement of
a component to a safe position. Also, if applicable,
actions must immediately be initiated to suspend OPDRVs in
order to minimize the probability of a vessel draindown and
subsequent potential for fission product release. Actions
must continue until OPDRVs are suspended.

The Required Actions of Condition C have been modified by a
Note stating that LCO 3.0.3 is not applicable. If moving
irradiated fuel assemblies while in MODE 4 or 5, LCO 3.0.3
would not specify any action. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is
independent of reactor operations. Therefore, in either
case, inability to suspend movement of irradiated fuel
assemblies would not be a sufficient reason to require a
reactor shutdown.

D.1

If both SGTS subsystems are inoperable in MODE 1, 2, or 3,
the SGT system may not be capable of supporting the required
radioactivity release control function. Therefore, one SGT
subsystem must be restored to OPERABLE status within 1 hour.

The 1 hour Completion Time provides a period of time to
correct the problem that is commensurate with the importance
of supporting the regquired radioactivity release control

(continued)
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BASES

SGT System
B 3.6.4.3

ACTIONS

D.1 (continued)

function in MODES 1, 2, and 3. This time period also
ensures that the probability of an accident (requiring the
SGT System) occurring during periods where the required
radioactivity release control function may not be maintained
is minimal.

E.1 and E.2

If one SGT subsystem cannot be restored to OPERABLE status
within the required Completion Time in MODE 1, 2, or 3, 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 12 hours and to MODE 4 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.

F.1, F.2, and F.3

When two SGT subsystems are inoperable, if applicable, CORE
ALTERATIONS and movement of irradiated fuel assemblies in
secondary containment must immediately be suspended.
Suspension of these activities shall not preclude completion
of movement of a component to a safe position. Also, if
applicable, action must immediately be initiated to suspend
OPDRVs in order to minimize the probability of a vessel
draindown and subsequent potential for fission product
release. Actions must continue until OPDRVs are suspended.

Required Action F.1 has been modified by a Note stating that
LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be a
sufficient reason to require a reactor shutdown.

(continued)
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BASES (continued)

SGT System
B 3.6.4.3

SURVEILLANCE
REQUIREMENTS

SR _3.6.4.3.1

Operating (from the control room using the manual initiation
switch) each SGT subsystem for > 10 continuous hours ensures
that both subsystems are OPERABLE and that all associated
controls are functioning properiy. It also ensures that
blockage, fan or motor failure, or excessive vibration can
be detected for corrective action. Operation with the
heaters on (automatic heater cycling to maintain
temperature) for > 10 continuous hours every 31 days
eliminates moisture on the adsorbers and HEPA filters. The
31 day Frequency was developed in consideration of the known
reliability of fan motors and controls and the redundancy
available in the system.

SR_3.6.4.3.2

This SR verifies that the required SGT filter testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The SGT System filter tests are in
accordance with Regulatory Guide 1.52 (Ref. 6). The VFTP
includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test frequencies
and additional information are discussed in detail in the
VFTP,

SR _3.6.4.3.3

This SR verifies that each SGT subsystem starts on receipt
of an actual or simulated initiation signal. While this
Surveillance can be performed with the reactor at power,
operating experience has shown that these components usually
pass the Surveillance when performed at the 24 month
Frequency. The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.6.2,
“Secondary Containment Isolation Instrumentation,” overlaps
this SR to provide complete testing of the safety function.
Therefore, the Frequency was found to be acceptable from a
reliability standpoint.

(continued)
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SGT System
B 3.6.4.3

BASES (continued)

REFERENCES 1. UFSAR, Section 3.1.9.1.
2. UFSAR, Section 6.5.1.1.
3. UFSAR, Section 15.6.2.
4. UFSAR, Section 15.6.5.
5.  UFSAR, Section 15.7.2.

6. Regulatory Guide 1.52, Rev. 2.
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RHRSW System
8 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Residual Heat Removal Service Water (RHRSW) System

BASES

BACKGROUND

The RHRSW System is designed to provide cooling water for
the Residual Heat Removal (RHR) System heat exchangers,
required for a safe reactor shutdown following a Design
Basis Accident (DBA) or transient. The RHRSW System is
operated whenever the RHR heat exchangers are required to
operate in the shutdown cooling mode or in the suppression
pool cooling or spray mode of the RHR System.

The RHRSW System consists of two independent and redundant
subsystems. Each subsystem is made up of a header, two
pumps, a suction source, valves, piping, heat exchanger, and
associated instrumentation. Each pump can provide
sufficient flow to the heat exchanger (3500 gpm) and all
auxiliary loads. Either of the two subsystems is capable of
providing the required cooling capacity with one pump
operating to maintain safe shutdown conditions. The two
subsystems are separated from each other by normally closed
motor operated valves located on the RHR heat exchanger
discharge header, so that failure of one subsystem will not
affect the QOPERABILITY of the other subsystem. The RHRSW
System is designed with sufficient redundancy so that no
single active component failure can prevent it from
achieving its design function. The RHRSW System is
described in the UFSAR, Section 9.2.1, Reference 1.

The Ultimate Heat Sink (UHS) consists of the Mississippi
River, the intake flume, the c¢crib house, and the discharge
structure and flume. The UHS is described in the UFSAR
Section 9.2.5, Reference 2. Cooling water is pumped by the
RHRSW pumps via the suction pipes which begin in the crib
house through the tube side of the RHR heat exchangers, and
discharges to the discharge flume.

The system is initiated manually from the control room. If
operating and a loss of coolant accident (LOCA) occurs, the
system is automatically tripped to allow the diesel
generators to automatically power only that equipment
necessary to reflood the core. The system can be manually
started any time the LOCA signal is manually overridden or
clears and adequate electrical power is available.

(continued)
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BASES  (continued)

RHRSW System
B 3.7.1

APPLICABLE
SAFETY ANALYSES

The RHRSW System removes heat from the suppression pool to
limit the suppression pool temperature and primary
containment pressure following a LOCA. This ensures that
the primary containment can perform its function of limiting
the release of radicactive materials to the environment
following a LOCA. The ability of the RHRSW System to
support long term cooling of the reactor or primary
containment is discussed in UFSAR, Section 6.2 (Ref. 3).
These analyses explicitly assume that the RHRSW System will
provide adequate cooling support to the equipment required
for safe shutdown. These analyses include the evaluation of
the Tong term primary containment response after a design
basis LOCA.

The safety analyses for Tong term cooling were performed for
various combinations of RHR System failures. The worst case
single failure that would affect the performance of the
RHRSW System is any failure that would disable one subsystem
of the RHRSW System. As discussed in the UFSAR,

Section 6.2.1.3.3 (Ref. 4) for these analyses, manual
initiation of the OPERABLE RHRSW subsystem and the
associated RHR System is assumed to occur 10 minutes after a
DBA. The RHRSW flow assumed in the analyses is 3500 gpm to
the associated heat exchanger with one pump operating in one
loop. In this case, the maximum suppression chamber water
temperature and pressure are 177°F and 28 psig,

respectively, well below the design temperature of 281°F and
maximum allowable pressure of 62 psig.

The RHRSW System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(i1).

LCO

Two RHRSW subsystems are required to be OPERABLE to provide
the required redundancy to ensure that the system functions
to remove post accident heat loads, assuming the worst case
single active failure occurs coincident with the loss of
offsite power.

An RHRSW subsystem is considered OPERABLE when:
a. Two pumps are OPERABLE:; and

(continued)
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BASES

RHRSW System
B 3.7.1

LCO
(continued)

b. An OPERABLE flow path is capable of taking suction
from the UHS and transferring the water to the RHR
heat exchanger and separately to the associated safety
related equipment at the assumed flow rate.
Additionally, the RHRSW discharge header mator
operated valves must be closed so that failure of one
subsystem will not affect the OPERABILITY of the other
subsystem.

An adequate suction source is not addressed in this LCO
since the minimum net positive suction head and maximum
suction source temperature are covered by the requirements
specified in LCO 3.7.3, "Ultimate Heat Sink (UHS)."

APPLICABILITY

In MODES 1, 2, and 3, the RHRSW System is required to be
OPERABLE to support the OPERABILITY of the RHR System for
primary containment cooling (LCO 3.6.2.3, "Residual Heat
Removal (RHR) Suppression Pool Cooling," and LCO 3.6.2.4,
"Residual Heat Removal (RHR) Suppression Pool Spray") and
decay heat removal (LCO 3.4.7, "Residual Heat Removal (RHR)
Shutdown Cooling System—Hot Shutdown"). The Applicability
is therefore consistent with the requirements of these
systems.

In MODES 4 and 5, the OPERABILITY requirements of the RHRSW
System are determined by the systems it supports and
therefore, the requirements are not the same for all facets
of operation in MODES 4 and 5. Thus, the LCOs of the RHR
Shutdown Cooling System (LCO 3.4.8, "Residual Heat Removal
(RHR) Shutdown Cooling System—Cold Shutdown," LCO 3.9.8,
"Residual Heat Removal (RHR) —High Water Level," and

LCO 3.9.9, "Residual Heat Removal (RHR) —Low Water Level"),
which require portions of the RHRSW System to be OPERABLE,
will govern RHRSW System operation in MODES 4 and 5.

ACTIONS

A.l

With one RHRSW pump inoperable, the inoperable pump must be
restored to OPERABLE status within 30 days. With the unit
in this condition, the remaining OPERABLE RHRSW pumps are
adequate to perform the RHRSW heat removal function.
However, the overall reliability is reduced because a single

(continued)
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RHRSW System
B 3.7.1

ACTIONS

A.1 (continued)

failure in the OPERABLE subsystem could result in reduced
RHRSW capability. The 30 day Completion Time is based on
the remaining RHRSW heat removal capability and the low
probability of a DBA with concurrent worst case single
failure,

B.1

With one RHRSW pump inoperable in each subsystem, the
remaining OPERABLE pump in each subsystem can provide
adequate heat removal capacity following a design basis LOCA
with concurrent worst case single failure. One inoperable
pump is required to be restored to OPERABLE status within

7 days. The 7 day Completion Time for restoring one
inoperable RHRSW pump to OPERABLE status is based on
engineering judgment, considering the level of redundancy
provided and low probability of an event occurring requiring
RHRSW during this time period.

c.1

Required Action C.1 is intended to handle the inoperability
of one RHRSW subsystem for reasons other than Condition A.
The Completion Time of 7 days is allowed to restore the
RHRSW subsystem to OPERABLE status. With the unit in this
condition, the remaining OPERABLE RHRSW subsystem is
adequate to perform the RHRSW heat removal function.
However, the overall reliability is reduced because a single
failure in the OPERABLE RHRSW subsystem could result in loss
of RHRSW function. The Completion Time is based on the
redundant RHRSW capabilities afforded by the OPERABLE
subsystem and the low probability of an event occurring
requiring RHRSW during this period.

The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if the inoperable RHRSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

{(continued)
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RHRSW System
B 3.7.1

ACTIONS
(continued)

D.1

With both RHRSW subsystems inoperable for reasons other than
Condition B (e.g., both subsystems with inoperable flow
paths, or one subsystem with an inoperable pump and one
subsystem with an inoperable flow path), the RHRSW System is
not capable of performing its intended function. At Teast
one subsystem must be restored to OPERABLE status within

8 hours. The 8 hour Completion Time for restoring one RHRSW
subsystem to OPERABLE status, is based on the Completion
Times provided for the RHR suppression pool cooling and
spray functions.

The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if an inoperable RHRSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

E.1 and E.?2

If any Required Action and associated Completion Time of
Conditions A, B, C, or D are not met, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at Teast
MODE 3 within 12 hours and in MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVETLLANCE
REQUIREMENTS

SR _3.7.1.1

Verifying the correct alignment for each manual and power
operated valve in each RHRSW subsystem flow path provides
assurance that the proper flow paths will exist for RHRSW
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves are verified to be in the correct position
prior to locking, sealing, or securing. A valve is also
allowed to be in the nonaccident position, and yet

(continued)
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RHRSW System
B 3.7.1

BASES

SURVEILLANCE SR 3.7.1.1 (continued)

REQUIREMENTS
considered in the correct position, provided it can be
realigned to its accident position. This is acceptable
because the RHRSW System is a manually initiated system.

This SR does not require any testing or valve manipulation;
rather, it involves verification that those valves capable
of being mispositioned are in the correct position. This SR
does not apply to valves that cannot be inadvertently
misaligned, such as check valves.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

REFERENCES 1. UFSAR, Section 9.2.1.
2. UFSAR, Section 9.2.5.
3. UFSAR, Section 6.2.

4, UFSAR, Section 6.2.1.3.3.
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DGCW System
B 3.7.2

B 3.7 PLANT SYSTEMS

B 3.7.2 Diesel Generator Cooling Water (DGCW) System

BASES

BACKGROUND

The DGCW System is designed to provide cooling water for the
removal of heat from the diesel generator (DG) heat
exchangers and the Emergency Core Cooling System (ECCS) room
emergency coolers. Each unit DGCW subsystem provides
cooling water to its associated DG and the unit ECCS room
emergency coolers. The DG 1/2 DGCW subsystem may be
manually altigned to provide cooling to either unit’s ECCS
room emergency coolers.

The DGCW pump autostarts upon receipt of a DG start signal
when power is available to the pump's electrical bus.
Cooling water is pumped from the suction header of Residual
Heat Removal Service Water (RHRSW) System by the DGCW pump
to the associated DG heat exchangers. After removing heat
from the heat exchangers, the water is discharged to the
discharge flume. The DGCW subsystem associated with DG 1
(DG 2) is also normally aligned to provide cooling water to
the unit ECCS room emergency coolers. However, the DGCW
subsystem associated with DG 1/2 can be aligned as an
alternate source of cooling water to the Unit 1 or Unit 2
ECCS room emergency coolers. The DGCW subsystem associated
with DG 1 can be aligned as an alternate source of cooling
water to the DG 1/2 heat exchanger. A complete description
of the DGCW System is presented in the UFSAR, Section 9.5.5
(Ref. 1).

APPLICABLE
SAFETY ANALYSES

The ability of the DGCW System to provide adequate cooling
to the DG heat exchangers and ECCS room emergency coolers is
an implicit assumption for the safety analyses presented in
the UFSAR, Chapters 6 and 15 (Refs. 2 and 3, respectively).
The ability to provide onsite emergency AC power is
dependent on the ability of the DGCW System to cool the DGs.

The DGCW System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(i1).

(continued)
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BASES (continued)

DGCW System
B 3.7.2

LCO

The OPERABILITY of the DGCW System is required to provide a
coolant source to ensure effective operation of the DGs and
ECCS in the event of an accident or transient. The
OPERABILITY of each DGCW subsystem is based on having an
OPERABLE pump and an OPERABLE flow path capable of taking
suction from the ultimate heat sink and transferring cooling
water to the associated DG heat exchangers and ECCS room
emergency coolers. The OPERABILITY of the opposite unit’s
DGCW subsystem is required to provide adequate cooling to
ensure effective operation of the required opposite unit’s
DG heat exchanger in the event of an accident in order to
support operation of the shared systems such as the Standby
Gas Treatment System and Control Room Emergency Ventilation
System.

An adequate suction source is not addressed in this LCO
since the minimum net positive suction head of the DGCW pump
and the maximum suction source temperature are covered by
the requirements specified in LCO 3.7.3, "Ultimate Heat Sink
(UHS) . "

APPLICABILITY

In MODES 1, 2, and 3, the DGCW subsystems are required to be
OPERABLE to support the OPERABILITY of equipment serviced by
the DGCW subsystems and required to be OPERABLE in these
MODES.

In MODES 4 and 5, the OPERABILITY requirements of the DGCW
subsystems are determined by the systems they support;
therefore, the requirements are not the same for all facets
of operation in MODES 4 and 5. Thus, the LCOs of the
systems supported by the DGCW subsystems will govern DGCW
System OPERABILITY requirements in MODES 4 and 5.

ACTIONS

The ACTIONS Table is modified by a Note indicating that
separate Condition entry is allowed for each DGCW subsystem.
This is acceptable, since the Required Actions for the
Condition provide appropriate compensatory actions for each
inoperable DGCW subsystem. Complying with the Required
Actions for one inoperable DGCW subsystem may allow for
continued operation, and subsequent inoperable DGCW
subsystem(s) are governed by separate Condition entry and
application of associated Required Actions.

{continued)
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DGCW System
B 3.7.2

ACTIONS
(continued)

A.l

If one or more DGCW subsystems are inoperable and not
capable of supporting its associated DG, the DG(s) cannot
perform their intended function and must be immediately
declared inoperable. In accordance with LCO 3.0.6, this
requires entering into applicable Conditions and Required
Actions for LCO 3.8.1, "AC Sources —Qperating,” which
provide appropriate actions for inoperable DG(s).

B.l] and B.?

With one or more DGCW subsystems inoperable and not capable
of supporting the ECCS room emergency coolers, the ECCS
cannot perform its intended function and therefore continued
operation is only allowed if the DGCW subsystem is aligned
to provide cooling to the ECCS room emergency coolers within
1 hour. This is accomplished by aligning an OPERABLE DGCW
subsystem to support the ECCS room emergency coolers. This
manual alignment feature is acceptable since the cooling
requirements for the ECCS room emergency coolers is not
needed immediately after a design basis accident occurs. If
the Unit 1 or Unit 2 DGCW failed to operate during a design
basis accident, ECCS will remain OPERABLE as long as cooling
water is supplied by the DGCW subsystem associated with

DG 1/2 within a short period of time (i.e., 30 minutes). If
this cannot be accomplished the supported ECCS components
must be declared inoperable within the same 1 hour period.
In accordance with LCO 3.0.6, this requires entering into
applicable Conditions and Required Actions for LCO 3.5.1,
"Emergency Core Cooling System (ECCS) —Operating," which
provides appropriate actions for inoperable ECCS components.
The 1 hour Completion Time is based on the low probability
of an event requiring the DGCW subsystems to support the
ECCS room emergency coolers occurring during this time
period.

(continued)
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BASES (continued)

DGCW System
B 3.7.2

SURVEILLANCE
REQUIREMENTS

SR _3.7.2.1

Verifying the correct alignment for manual valves in each
DGCW subsystem fiow path provides assurance that the proper
flow paths will exist for DGCW subsystem operation. This SR
does not apply to valves that are locked, sealed, or
otherwise secured in position since these valves are
verified to be in the correct position prior to locking,
sealing, or securing. In addition, the valves associated
with the ECCS room emergency coolers are also allowed to be
in the nonaccident position provided they can be realigned
to the accident position. This is acceptable because the
cooling capabitity of these coolers is not needed
immediately after a design basis event.

This SR does not require any testing or valve manipulation;
rather, it involves verification that those valves capable
of being mispositioned are in the correct position. This SR
does not apply to valves that cannot be inadvertently
misaligned, such as check valves.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR_3.7.2.2

This SR ensures that each DGCW subsystem pump will
automatically start to provide required cooling to the
associated DG heat exchangers and ECCS room emergency
coolers when the DG starts. These starts may be performed
using actual or simulated initiation signals.

Operating experience has shown that these components usually
pass the SR when performed at the 24 month Frequency, which
is based at the refueling cycle. Therefore, this Frequency
is concluded to be acceptable from a reliability standpoint.

REFERENCES

1. UFSAR, Section 9.5.5.
2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.
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B 3.7.3
B 3.7 PLANT SYSTEMS
B 3.7.3 Ultimate Heat Sink (UHS)
BASES
BACKGROUND The Residual Heat Removal Service Water (RHRSW) and the

Diesel Generator Cooling Water (DGCW) Systems are designed
to provide cooling water to components required for a safe
reactor shutdown following a Design Basis Accident (DBA) or
transient. The RHRSW System is described in UFSAR, Section
9.2.1 (Ref. 1) while the DGCW System is described in UFSAR,
Section 9.5.5 (Ref. 2). These systems are also described in
the Bases for LCO 3.7.1, "Residual Heat Removal Service
Water (RHRSW) System," and LCO 3.7.2, "Diesel Generator
Cooling Water (DGCW) System." The UHS provides a suction
source and discharge pathway for the cooling water
associated with these systems. The UHS is described 1in
UFSAR, Section 9.2.5 (Ref. 3).

The Mississippi River provides an UHS with sufficient
cooling capacity to either provide normal cooldown of the
units, or mitigate the effects of accident conditions within
acceptable limits for one unit while conducting a normal
cooldown of the other unit. The water fliows under a
floating boom to the intake flume and into the intake bay of
the crib house, where it is directed to various plant
systems. There are seven bays within the crib house, one
associated with each of the six circulating water pumps and
another which houses the 1/2 B diesel-driven fire pump. The
bay housing the 1/2 B diesel-driven fire pump receives its
water from two of the bays associated with the circulating
water pumps (bays 1A and 2C). This bay also supplies water
to a suction header for each RHRSW subsystem (2 for each
unit). Each DGCW subsystem also obtains a suction from one
of these headers. The DGCW subsystem associated with DG 1/2
obtains a suction from one of the Unit 1 RHRSW suction
headers. The RHRSW and DGCW Systems for both units can
receive a sufficient amount of water from either bay 1A or
2C. The UHS also contains a discharge flume where the water
is returned to the Mississippi River. A weir wall in the
discharge flume maintains a minimum Tevel in the discharge
bay to ensure flow is directed to the river.

{continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES

Sufficient water inventory is available for the RHRSW and
the DGCW Systems post LOCA cooling requirements. This water
source is provided by the UHS. The ability of the UHS to
support long term cooling of the reactor containment is
assumed in evaluations of the equipment required for safe
reactor shutdown presented in the UFSAR, Section 6.2

(Ref. 4). These analyses include the evaluation of the long
term primary containment response after a design basis LOCA.

The ability of the UHS to provide adequate cooling to the
identified safety equipment is an implicit assumption for
the safety analyses evaluated in Reference 4. The ability
to provide onsite emergency AC power is dependent on the
ability of the UHS to cool the DGs. The long term cooling
capability of the RHR, core spray, DGCW, and RHR service
water pumps is also dependent on the cooling provided by the
UHS System.

The UHS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The OPERABILITY of the UHS is based on having a minimum
water level in the intake bay of 568 ft mean sea level and a
maximum water temperature of 95°F.

APPLICABILITY In MODES 1, 2, and 3, the UHS is required to be OPERABLE to
support OPERABILITY of the equipment serviced by the RHRSW
and DGCW Systems. Therefore, the UHS is required to be
OPERABLE in these MODES.

In MODES 4 and 5, the OPERABILITY requirements of the UHS is
determined by the systems it supports.

ACTIONS A.1l and A.2

If the UHS is determined inoperable the unit must be placed
in a MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

(continued)
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BASES (continued)

SURVETLLANCE SR _3.7.3.1

REQUIREMENTS
This SR verifies the water level in the intake bay to be
sufficient for the proper operation of the RHRSW and DGCW
pumps (net positive suction head and pump vortexing are
considered in determining this 1imit). The 24 hour
Frequency is based on operating experience related to
trending of the parameter variations during the applicable
MODES.
SR _3.7.3.2
Verification of the UHS temperature ensures that the heat
removal capabilities of the RHRSW and DGCW Systems are
within the assumptions of the DBA analysis. The 24 hour
Frequency is based on operating experience related to
trending of the parameter variations during the applicable
MODES.

REFERENCES 1. UFSAR, Section 9.2.1.

2. UFSAR, Section 9.5.5.
3. UFSAR, Section 92.2.5.

4, UFSAR, Section 6.2.
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CREV System
B 3.7.4

B 3.7 PLANT SYSTEMS

B 3.7.4 Control Room Emergency Ventilation (CREV) System

BASES

BACKGROUND

The CREV System provides a radiologically controlled
environment from which the unit can be safely operated
following a Design Basis Accident (DBA). The control room
emergency zone served by the CREV System consists of the
main control room, cable spreading room, auxiliary electric
equipment room, computer room, and the Train B Heating
Ventilation and Air Conditioning (HVAC) equipment enclosure.

The safety related function of the CREV System consists of a
single high efficiency air filtration train for emergency
treatment of outside supply air. The filter train consists
of an electric heater, a prefilter, a high efficiency
particulate air (HEPA) filter, an activated charcoal
adsorber section, a second HEPA filter, two 100% capacity
booster fans in parallel, the Train B air handling unit
(excluding the refrigeration condensing unit), and the
associated ductwork and dampers. The electric heater is
used to l1imit the relative humidity of the air entering the
filter train. Prefilters and HEPA filters remove
particulate matter, which may be radiocactive. The charcoal
adsorbers provide a holdup period for gaseous iodine,
allowing time for decay.

The CREV System is a standby system, parts of which also
operate during normal unit operations to maintain the
control room emergency zone envircgnment. Upon receipt of an
isolation signal (indicative of conditions that could result
in radiation exposure to control room emergency zone
personnel), the control room emergency zone is automatically
isolated to minimize infiltration of contaminated air into
the control room emergency zone. A system of dampers
isolates the control room emergency zone, and the air is
recirculated. Operator action is required within one hour
after an accident to verify isolation and activate the air
filtration unit (AFU) of the CREV System to pressurize the
control room emergency zone. Outside air is taken in at the
outside air ventilation intake through the AFU for removal
of airborne radiocactive particles and is mixed with the
recirculated air.

(continued)
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BASES

CREV System
B 3.7.4

BACKGROUND
(continued)

The CREV System is designed to maintain the control room
emergency zone environment for a 30 day continuous occupancy
after a DBA without exceeding 5 rem whole body dose or its
equivalent to any part of the body. The CREV System will
pressurize the control room emergency zone to about

0.125 inches water gauge to minimize infiltration of air
from adjacent zones. CREV System operation in maintaining
control room habitability is discussed in the UFSAR,
Sections 6.4, 9.4, and 15.6.5 (Refs. 1, 2, and 3,
respectively).

APPLICABLE
SAFETY ANALYSES

The ability of the CREV System to maintain the habitability
of the control room emergency zone is an explicit assumption
for the safety analyses presented in the UFSAR, Sections 6.4
and 15.6.5 (Refs. 1 and 3, respectively). The isolation of
the control room emergency zone is assumed to operate
following a Toss of coolant accident, fuel handling
accident, main steam T1ine break, and control rod drop
accident, as discussed in the UFSAR, Section 6.4 (Ref. 1).
The radiological doses to control room personnel as a result
of the various DBAs are summarized in Reference 3.

The CREV System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(i1i).

LCo

The CREV System is required to be OPERABLE. Total system
failure could result in exceeding a dose of 5 rem to the
control room operators in the event of a DBA.

The CREV System is considered OPERABLE when the individual
components necessary to control operator exposure are
OPERABLE. The system is considered OPERABLE when its
associated:

a. AFU is OPERABLE,

b. Train B air handling unit (fan portion only) 1is
OPERABLE, including the ductwork, to maintain air
circulation to and from the control room emergency
zone; and

C. Qutside air ventilation intake is OPERABLE.

(continued)
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BASES

CREV System
B 3.7.4

LCO
(continued)

The AFU is considered OPERABLE when a booster fan is
OPERABLE; HEPA filter and charcoal adsorbers are not
excessively restricting flow and are capable of performing
their filtration functions; and heater, ductwork, valves,
and dampers are OPERABLE, and air circulation through the
filter train can be maintained.

In addition, the control room emergency zone boundary must
be maintained, including the integrity of the walls, floors,
ceilings, ductwork, and access doors, such that the
pressurization 1imit of SR 3.7.4.4 can be met. However, it
is acceptable for access doors to be open for normal control
room emergency zone entry and exit and not consider it to be
a failure to meet the LCO.

APPLICABILITY In MODES 1, 2, and 3, the CREVY System must be OPERABLE to
control operator exposure during and following a DBA, since
the DBA could lead to a fission product release.

In MODES 4 and 5, the probability and consequences of a DBA

are reduced because of the pressure and temperature

limitations in these MODES. Therefore, maintaining the CREV

System OPERABLE is not required in MODE 4 or 5, except for

the following situations under which significant radiocactive

releases can be postulated:

a. During movement of irradiated fuel assemblies in the
secondary containment;

b. During CORE ALTERATIONS: and

C. During operations with potential for draining the
reactor vessel (OPDRVs).

ACTIONS A.l

With the CREV System inoperable in MODE 1, 2, or 3, the
inoperable CREV System must be restored to OPERABLE status
within 7 days. The 7 day Completion Time is based on the
low probability of a DBA occurring during this time period.

{continued)
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BASES

CREV System
B 3.7.4

ACTIONS
(continued)

B.1 and B.?Z

In MODE 1, 2, or 3, if the inoperable CREV System cannot be
restored to OPERABLE status within the associated Completion
Time, the unit must be placed in a MODE that minimizes risk.
To achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

C.1, C.2, and C.3

LCO 3.0.3 is not applicable while in MODE 4 or 5. However,
since irradiated fuel movement can occur in MODE 1, 2, or 3,
the Required Actions of Condition C are modified by a Note
indicating that LCO 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.

Entering LCO 3.0.3 while in MODE 1, 2, or 3 would require
the unit to be shutdown, but would not require immediate
suspension of movement of irradiated fuel assemblies. The
NOTE to the ACTIONS, "LCO 3.0.3 is not applicable,” ensures
that the actions for immediate suspension of irradiated fuel
assembly movement are not postponed due to entry into LCO
3.0.3.

With the CREV System inoperable, during movement of
irradiated fuel assemblies in the secondary containment,
during CORE ALTERATIONS, or during OPDRVs, action must be
taken immediately to suspend activities that present a
potential for releasing radioactivity that might require
isolation of the control room. This places the unit in a
condition that minimizes risk.

If applicable, CORE ALTERATIONS and movement of irradiated
fuel assemblies in the secondary containment must be
suspended immediately. Suspension of these activities shall
not preclude completion of movement of a component to a safe
position. Also, if applicable, action must be initiated
immediately to suspend OPDRVs to minimize the probability of
a vessel draindown and the subsequent potential for fission
product release. Action must continue until the OPDRVs are
suspended.

(continued)
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BASES (continued)

CREV System
B 3.7.4

SURVEILLANCE
REQUIREMENTS

SR_3.7.4.1

This SR verifies that the CREV System in a standby mode
starts from the control room and continues to operate. This
SR includes initiating flow through the HEPA filters and
charcoal adsorbers. Standby systems should be checked
perigdically to ensure that they start and function
properly. As the environmental and normal operating
conditions of this system are not severe, testing the system
once every month provides an adequate check on this system.
Monthly heater operation for > 10 continuous hours, during
system operation dries out any moisture that has accumulated
in the charcoal as a result of humidity in the ambient air.
Furthermore, the 31 day Frequency is based on the known
reliability of the equipment.

SR 3.7.4.2

This SR verifies that the required CREV testing is performed
in accordance with Specification 5.5.7, "Ventilation Filter
Testing Program (VFTP)." The CREV filter tests are in
accordance with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing HEPA filter performance, charcoal adsorber
efficiency, system flow rate, and the physical properties of
the activated charcoal (general use and following specific
operations). Specific test frequencies and additional
information are discussed in detail in the VFTP.

SR _3.7.4.3

This SR verifies that on an actual or simulated initiation
signal, the CREV System isolation dampers close. The LOGIC
SYSTEM FUNCTIONAL TEST in SR 3.3.7.1.6 overlaps this SR to
provide complete testing of the safety function. Operating
experience has shown that these components normally pass the
SR when performed at the 24 month Frequency. Therefore, the
Frequency was found to be acceptable from a reliability
standpoint.

{continued)
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CREV System
B 3.7.4

BASES

SURVEILLANCE SR _3.7.4.4
REQUIREMENTS
(continued) This SR verifies the integrity of the control room emergency

zone and the assumed inleakage rates of potentially
contaminated air. The control room emergency zone positive
pressure, with respect to potentially contaminated adjacent
areas, is periodically tested to verify proper function of
the CREV System. During the emergency pressurization mode
of operation, the CREV System is designed to slightly
pressurize the control room emergency zone > (0.125 inches
water gauge positive pressure with respect to the adjacent
areas to minimize unfiltered inleakage. The CREV System is
designed to maintain this positive pressure at a flow rate
of < 2000 scfm to the control room emergency zone in the
pressurization mode. The Frequency of 24 months is
consistent with industry practice and other filtration
systems SRs.

REFERENCES 1. UFSAR, Section 6.4.
2. UFSAR, Section 9.4,
3. UFSAR, Section 15.6.5.

4, Regulatory Guide 1.52, Revision 2, March 1978.
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Control Room Emergency Ventilation AC System
B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 Control Room Emergency Ventilation Air Conditioning (AC) System

BASES

BACKGROUND

The Control Room Emergency Ventilation AC portion of the
control room area Heating, Ventilation, and Air Conditioning
(HVAC) System (hereafter referred to as the Control Room
Emergency Ventilation AC System) provides temperature
control for the control room emergency zone following
isolation of the control room emergency zone.

The Control Room Emergency Ventilation AC System is a single
zone system that services only those rooms that are a part
of the control room emergency zone. The system provides
cooling of the recirculated and outside air makeup for the
control room emergency zone. The Control Room Emergency
Ventilation AC System, addressed by this Specification,
consists of the Train B air handling unit (AHU), ductwork,
dampers, refrigeration condensing unit, and instrumentation
and controls to provide for control room emergency zone
temperature control.

The Control Room Emergency Ventilation AC System is designed
to provide a controlled environment under both normal and
accident conditions. The system provides the required
temperature control to maintain a suitable control room
emergency zone environment for a sustained occupancy of

10 persons. The design conditions for the habitability of
the control room emergency zone environment are 70°F to 80°F
and 50% relative humidity. The Control Room Emergency
Ventilation AC System operation in maintaining the control
room emergency zone temperature is discussed in the UFSAR,
Section 6.4 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The design basis of the Control Room Emergency Ventilation
AC System is to maintain the control room emergency zone
temperature for a 30 day continuous occupancy following
isolation of the control room emergency zone.

During emergency operation, the Control Room Emergency
Ventilation AC System maintains a habitable environment and
ensures the OPERABILITY of components in the control room
emergency zone. The safety related Control Room Emergency
Ventilation AC System (Train B HVAC) is powered from diesel

(continued)
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BASES

Control Room Emergency Ventilation AC System
B 3.7.5

APPLICABLE
SAFETY ANALYSES
(continued)

generator supported switchgear. Train B Control Room HVAC
is normally in the standby condition and is used for
accident mitigation. Train A Control Room HVAC is nonsafety
related and is in operation during normal conditions. The
Train B refrigeration condensing unit, normally served by
the Service Water System, can be provided with cooling water
from either the Unit 1 or 2 Residual Heat Removal Service
Water (RHRSW) System. The Control Room Emergency
Ventilation AC System is designed in accordance with Seismic
Category I requirements, except for a portion of the return
ductwork. The Control Room Emergency Ventilation AC System
is capable of removing sensible and latent heat loads from
the control room emergency zone, including consideration of
equipment heat loads and personnel occupancy requirements to
ensure equipment OPERABILITY.

The Control Room Emergency Ventilation AC System satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

The Control Room Emergency Ventilation AC System is required
to be OPERABLE. Total system failure could result in the
equipment operating temperature exceeding limits.

The Control Room Emergency Ventilation AC System is
considered OPERABLE when the individual components necessary
to maintain the control room emergency zone temperature are
OPERABLE. These components include the cooling coils, fans,
chillers, compressors, ductwork, dampers, and associated
instrumentation and controls. In addition, during
conditions in MODES other than MODES 1, 2, and 3 when the
Control Room Emergency Ventilation AC System is required to
be OPERABLE (e.g., during CORE ALTERATIONS), the necessary
portions of the RHRSW System and Ultimate Heat Sink capable
of providing cooling to the refrigeration condensing unit
are part of the OPERABILITY requirements covered by this
LCO.

APPLICABILITY

In MODE 1, 2, or 3, the Control Room Emergency Ventilation
AC System must be OPERABLE to ensure that the control room
emergency zone temperature will not exceed equipment
OPERABILITY Tlimits following control room emergency zone
isolation.

(continued)
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BASES

Control Room Emergency Ventilation AC System
B 3.7.5

APPLICABILITY
(continued)

In MODES 4 and 5, the probability and consequences of a
Design Basis Accident are reduced due to the pressure and
temperature limitations in these MODES. Therefore,
maintaining the Control Room Emergency Ventilation AC System
OPERABLE is not required in MODE 4 or 5, except for the
following situations under which significant radioactive
releases can be postulated:

a. During movement of irradiated fuel assemblies in the
secondary containment;

b. During CORE ALTERATIONS; and

C. During operations with a potential for draining the
reactor vessel (OPDRVs).

ACTIONS

Al

With the Control Room Emergency Ventilation AC System
inoperable in MODE 1, 2, or 3, the system must be restored
to OPERABLE status within 30 days. The 30 day Completion
Time is based on the low probability of an event occurring
requiring control room emergency zone isolation and the
availability of alternate nonsafety cooling methods.

B.1 and B.?

In MODE 1, 2, or 3, if the inoperable Control Room Emergency
Ventilation AC System cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE that minimizes risk. To achieve this
status, the unit must be placed in at least MODE 3 within

12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

(continued)
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BASES

Control Room Emergency Ventilation AC System
B 3.7.5

ACTIONS
(continued)

€.1, €.2, and C.3

LCO 3.0.3 is not applicable while in MODE 4 or 5. However,
since irradiated fuel movement can occur in MODE 1, 2, or 3,
the Required Actions of Condition C are modified by a Note
indicating that LCO 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.

Entering LCO 3.0.3 while in MODE 1, 2, or 3 would require
the unit to be shutdown, but would not require immediate
suspension of movement of irradiated fuel assemblies. The
Note to the ACTIONS, "LCO 3.0.3 is not applicable," ensures
that the actions for immediate suspension of irradiated fuel
assembly movement are not postponed due to entry into

LCO 3.0.3.

With the Control Room Emergency Ventilation AC System
inoperable during movement of irradiated fuel assemblies in
the secondary containment, during CORE ALTERATIONS, or
during OPDRVs, action must be taken immediately to suspend
activities that present a potential for releasing
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimizes
risk.

If applicable, CORE ALTERATIONS and movement of irradiated
fuel assemblies in the secondary containment must be
suspended immediately. Suspension of these activities shall
not preclude completion of movement of a component to a safe
position. Also, if applicable, action must be initiated
immediately to suspend OPDRVs to minimize the probability of
a vessel draindown and subsequent potential for fission
product release. Action must continue until the OPDRVs are
suspended.

SURVETLLANCE
REQUIREMENTS

SR _3.7.5.1

This SR verifies that the heat removal capability of the
system is sufficient to remove the control room emergency
zone heat load assumed in the safety analyses. The SR
consists of a combination of testing and calculation. The
24 month Frequency is appropriate since significant
degradation of the Control Room Emergency Ventilation AC
System is not expected over this time period.

(continued)
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B 3.7.5

BASES (continued)

REFERENCES 1. UFSAR, Section 6.4.
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Main Condenser 0ffgas
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Main Condenser (Qffgas

BASES

BACKGROUND

During unit operation, steam from the low pressure turbine
is exhausted directly into the main condenser. Air and
noncondensible gases are collected in the main condenser,
then exhausted through the steam jet air ejectors (SJAEs) to
the Main Condenser 0ffgas System. The offgas from the main
condenser normally includes radioactive gases.

The Main Condenser Offgas System has been incorporated into
the unit design to reduce the gaseous radwaste emission.
This system uses a catalytic recombiner to recombine
radiolytically dissociated hydrogen and oxygen. The gaseous
mixture is cooled by the offgas condenser; the water and
condensibles are stripped out by the offgas condenser and
moisture separator. The radioactivity of the remaining
gaseous mixture (i.e., the offgas recombiner effluent) is
monitored downstream of the moisture separator prior to
entering the holdup 1ine.

APPLICABLE
SAFETY ANALYSES

The main condenser offgas gross gamma activity rate is an
initial condition of the Main Condenser Qffgas System
failure event, discussed in Reference 1. The analysis
assumes a gross failure in the Main Condenser 0ffgas System
that results in the rupture of the Main Condenser 0ffgas
System pressure boundary. The gross gamma activity rate is
controlled to ensure that, during the event, the calculated
offsite doses will be well within the 1imits of 10 CFR 100
(Ref. 2).

The main condenser offgas limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO

To ensure compliance with the assumptions of the Main
Condenser (Qffgas System failure event (Ref. 1), the fission
product release rate should be consistent with a noble gas
release to the reactor coolant of 100 pCi/MWt-second after
decay of 30 minutes. The LCO is established consistent with
this requirement (2511 MWt x 100 pCi/MWt-second =

251,100 wCi/second).

(continued)
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BASES (continued)

Main Condenser 0ffgas
B 3.7.6

APPLICABILITY

The LCO is applicable when steam is being exhausted to the
main condenser and the resulting noncondensibles are being
processed via the Main Condenser Offgas System. This occurs
during MODE 1, and during MODES 2 and 3 with any main steam
1ine not isolated and the SJAE in operation. 1In MODES 4

and 5, main steam is not being exhausted to the main
condenser and the requirements are not applicable.

ACTIONS

Al

If the offgas radiocactivity rate 1imit is exceeded, 72 hours
is allowed to restore the gross gamma activity rate to
within the Timit. The 72 hour Completion Time is
reasonable, based on engineering judgment, the time required
to complete the Required Action, the large margins
associated with permissible dose and exposure limits, and
the tow probability of a Main Condenser 0ffgas System
rupture.

B.1, B.2, B.3.1, and B.3.7

If the gross gamma activity rate is not restored to within
the Timits in the associated Complietion Time, all main steam
lTines or the SJAE must be isolated. This isolates the Main
Condenser Qffgas System from significant sources of
radioactive steam. The main steam lines are considered
isolated if at least one main steam isolation valve in each
main steam line is closed, and at least one main steam line
drain valve in each drain line is closed. The 12 hour -
Completion Time is reasonable, based on operating
experience, to perform the actions from full power
conditions in an orderly manner and without challenging unit
systems.

An alternative to Required Actions 8.1 and B.2 is to place
the unit in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

{continued)
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Main Condenser 0Offgas
B 3.7.6

BASES (continued)

SURVETLLANCE SR _3.7.6.1

REQUIREMENTS
This SR, on a 31 day Frequency, requires an ijsotopic
analysis of a representative offgas sample (taken at the
recombiner outlet or the SJAE outlet if the recombiner is
bypassed) to ensure that the required 1imits are satisfied.
The noble gases to be sampled are Xe-133, Xe-135, Xe-138,
Kr-85M, Kr-87, and Kr-88. If the measured rate of
radioactivity increases significantly as indicated by the
radiation monitors located prior to the offgas holdup line
(by > 50% after correcting for expected increases due to
changes in THERMAL POWER), an isotopic analysis is also
performed within 4 hours after the increase is noted, to
ensure that the increase is not indicative of a sustained
increase in the radioactivity rate. The 31 day Frequency is
adequate in view of other instrumentation that continuously
monitor the offgas, and is acceptable, based on operating
experience.

This SR is modified by a Note indicating that the SR is not
required to be performed until 31 days after any main steam
line is not isolated and the SJAE is in operation. Only in
this condition can radioactive fission gases be in the Main
Condenser Offgas System at significant rates.

REFERENCES 1. Letter E-DAS-023-00 from D. A. Studley (Scientech-NUS)
to R. Tsai (ComEd), dated January 24, 2000.

2. 10 CFR 100.
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Main Turbine Bypass System
B 3.7.7

B 3.7 PLANT SYSTEMS

B 3.7.7 Main Turbine Bypass System

BASES

BACKGROUND

The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
requirements during unit startup, sudden load reduction, and
cooldown. It allows excess steam flow from the reactor to
the condenser without going through the turbine. The bypass
capacity of the system is 40% of the Nuclear Steam Supply
System rated steam flow. Sudden load reductions within the
capacity of the steam bypass can be accommodated without
reactor scram. The Main Turbine Bypass System consists of a
nine valve manifold connected to the main steam lines
between the main steam isolation valves and the main turbine
stop valves. Each of the nine valves is operated by
hydraulic cylinders. The bypass valves are controllied by
the pressure regulation function of the Turbine Electro-
Hydraulic Control System, as discussed in the UFSAR,

Section 7.7.4 (Ref. 1). The bypass valves are normally
closed, and the pressure regulator controls the turbine
control valves that direct all steam flow to the turbine.

If the speed governor or the load Timiter restricts steam
flow to the turbine, the pressure regulator controls the
system pressure by opening the bypass valves sequentially.
When the bypass valves open, the steam flows from the main
steam equalizing header to the bypass manifold through the
bypass valve, to its bypass line, where an orifice further
reduces the steam pressure before the steam enters the
condenser.

APPLICABLE
SAFETY ANALYSES

The Main Turbine Bypass System is assumed to function during
the turbine trip, turbine generator load rejection and
feedwater controller failure transients, as discussed in the
UFSAR, Sections 15.2.3.2, 15.2.2.2, and 15.1.2 (Refs. 2, 3,
and 4, respectively). Opening the bypass valves during the
pressurization event mitigates the increase in reactor
vessel pressure, which affects the MCPR during the event.

An inoperable Main Turbine Bypass System may result in an
MCPR penalty.

The Main Turbine Bypass System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(i1).

(continued)
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BASES (continued)

Main Turbine Bypass System
B 3.7.7

LCO

The Main Turbine Bypass System is required to be OPERABLE to
limit peak pressure in the main steam lines and maintain
reactor pressure within acceptable Timits during events that
cause rapid pressurization, so that the Safety Limit MCPR is
not exceeded. With the Main Turbine Bypass System
inoperable, modifications to the MCPR 1imits (LCO 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)") may be applied to
allow this LCO to be met. The MCPR 1imit for the inoperable
Main Turbine Bypass System is specified in the COLR. An
OPERABLE Main Turbine Bypass System requires the bypass
valves to open in response to increasing main steam line
pressure. This response is within the assumptions of the
applicable analyses (Refs. 2, 3, and 4).

APPLICABILITY

The Main Turbine Bypass System is required to be OPERABLE at
2 25% RTP to ensure that the fuel cladding integrity Safety
Limit is not violated during the turbine generator load
rejection, turbine trip, and feedwater controller failure
transients. As discussed in the Bases for LCO 3.2.2,
sufficient margin to these limits exists at < 25% RTP.
Therefore, these requirements are only necessary when
operating at or above this power level.

ACTIONS

A.l

If the Main Turbine Bypass System is inoperable (one or more
bypass valves inoperable), and the MCPR limits for an
inoperable Main Turbine Bypass System, as specified in the
COLR, are not applied, the assumptions of the design basis
transient analysis may not be met. Under such
circumstances, prompt action should be taken to restore the
Main Turbine Bypass System to OPERABLE status or adjust the
MCPR timits accordingly. The 2 hour Completion Time is
reasonable, based on the time to complete the Required
Action and the low probability of an event occurring during
this period requiring the Main Turbine Bypass System.

{(continued)
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Main Turbine Bypass System
B 3.7.7

ACTIONS
(continued)

B.1

If the Main Turbine Bypass System cannot be restored to
OPERABLE status and the MCPR 1imits for an inoperable Main
Turbine Bypass System are not applied, THERMAL POWER must be
reduced to < 25% RTP. As discussed in the Applicability
section, operation at < 25% RTP results in sufficient margin
to the required Timits, and the Main Turbine Bypass System
is not required to protect fuel integrity during the turbine
generator load rejection, turbine trip, and feedwater
controller failure transients. The 4 hour Completion Time
is reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR _3.7.7.1

Cycling each main turbine bypass valve through one compliete
cycle of full travel demonstrates that the valves are
mechanically OPERABLE and will function when required. The
92 day Frequency is based on engineering judgment, 1is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions. Operating
experience has shown that these components usually pass the
SR when performed at the 92 day Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

SR_3.7.7.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function. This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The 24 month Frequency is based on the need to perform this
Surveillance under conditions that apply during a unit
outage and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed at the 24
month Frequency, which is based on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

{continued)
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Main Turbine Bypass System
B 3.7.7

BASES

SURVETLLANCE SR 3.7.7.3
REQUIREMENTS
(continued) This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE

TIME, as defined in the transient analysis inputs for the
cycle, is in compliance with the assumptions of the
appropriate safety analyses. The response time limits are
specified in the Technical Requirements Manual (Ref. 5).
The 24 month fFrequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the SR when performed at the
24 month Frequency, which is based on the refueling cycle.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

REFERENCES 1. UFSAR, Section 7.7.4.
2. UFSAR, Section 15.2.3.2.
3. UFSAR, Section 15.2.2.2.
4. UFSAR, Section 15.1.2.

5. Technical Requirements Manual.

Quad Cities 1 and 2 B 3.7.7-4 Revision 0



Spent Fuel Storage Pool Water Level
B 3.7.8

B 3.7 PLANT SYSTEMS

B 3.7.8 Spent Fuel Storage Pool Water Level

BASES

BACKGROUND

The minimum water level in the spent fuel storage pool meets
the assumptions of iodine decontamination factors following
a fuel handling accident.

A general description of the spent fuel storage pool design
is found in the UFSAR, Section 9.1.2 (Ref. 1). The
assumptions of the fuel handling accident are found in
Reference 2.

APPLICABLE
SAFETY ANALYSES

The water level above the irradiated fuel assemblies is an
explicit assumption of the fuel handliing accident. A fuel
handling accident is evaluated to ensure that the
radiological consequences (calculated whole body and thyroid
doses at the exclusion area and low population zone
boundaries) are < 25% of 10 CFR 100 (Ref. 3) exposure
guidelines NUREG-0800 (Refs. 4 and 5) and less than the

10 CFR 50, Appendix A, GDC 19 1imits (Ref. 6). A fuel
hand1ing accident could retease a fraction of the fission
product inventory by breaching the fuel rod cladding as
discussed in Regulatory Guide 1.25 (Ref. 7).

The fuel handling accident is evaluated for the dropping of
an irradiated fuel assembly onto the reactor core. The
water level in the spent fuel storage pool provides for
absorption of water soiuble fission product gases and
transport delays of soluble and insoluble gases that must
pass through the water before being released to the
secondary containment atmosphere. This absorption and
transport delay reduces the potential radicactivity of the
release during a fuel handling accident.

The spent fuel storage pool water Tevel satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(i1).

LCO

The specified water level preserves the assumptions of the
fuel handling accident analysis (Ref. 2). As such, it is
the minimum required for fuel movement within the spent fuel
storage pool.

(continued)
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BASES (continued)

Spent Fuel Storage Pool Water Level
B 3.7.8

APPLICABILITY

This LCO applies during movement of irradiated fuel
assemblies in the spent fuel storage pool or whenever
movement of new fuel assemblies occurs in the spent fuel
storage pool with irradiated fuel assemblies seated in the
spent fuel storage pool, since the potential for a release
of fission products exists.

ACTIONS

A.l

Required Action A.1 is modified by a Note indicating that
LCO 3.0.3 does not apply. If moving fuel assemblies while
in MODE 1, 2, or 3, the fuel movement is independent of
reactor operations. Therefore, inability to suspend
movement of fuel assemblies is not a sufficient reason to
require a reactor shutdown.

When the initial conditions for an accident cannot be met,
action must be taken to preclude the accident from
occurring. If the spent fuel storage pool Tevel is less
than required, the movement of fuel assemblies in the spent
fuel storage pool is suspended immediately. Suspension of
this activity shall not preclude completion of movement of a
fuel assembly to a safe position. This effectively
precludes a spent fuel handling accident from occurring.

SURVETLLANCE
REQUIREMENTS

SR _3.7.8.1

This SR verifies that sufficient water is available in the
event of a fuel handling accident. The water level in the
spent fuel storage pool must be checked periodically. The

7 day Frequency is acceptable, based on operating
experience, considering that the water volume in the pool is
normally stable, and all water level changes are controlled
by unit procedures.

(continued)
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Spent Fuel Storage Pool Water Level
B 3.7.8

BASES (continued)

REFERENCES 1. UFSAR, Section 9.1.2.

2. Letter E-DAS-00-048 from D.A. Studley (Scientech) to
Robert Tsai (ComEd), “Submittal of Calculation in
Support of Improved Tech. Spec. Program,” dated
February 17, 2000.

3. 10 CFR 100.

4. NUREG-0800, Section 15.7.4, Revision 1, July 1981.

5. NUREG-0800, Section 6.4, Revision 2, July 1981,

6. 10 CFR 50, Appendix A, GDC 19.

7. Regulatory Guide 1.25, March 1972,

Quad Cities 1 and 2 B8 3.7.8-3 Revision 0



SSMP System

B 3.7.9
B 3.7 PLANT SYSTEMS
B 3.7.9 Safe Shutdown Makeup Pump (SSMP) System
BASES
BACKGROUND The SSMP System is designed to operate manually following

reactor pressure vessel (RPV) isolation accompanied by a
loss of coolant flow from the Feedwater System to provide
makeup water to the RPV. Under these conditions, the High
Pressure Coolant Injection (HPCI), the Reactor Core
I[solation Cooling (RCIC) and the SSMP Systems perform
similar functions. The SSMP System design requirements
ensure that the criteria of 10 CFR 50, Appendix R,

Section III.G (Ref. 1) are satisfied.

The SSMP System (Ref. 2) consists of a motor driven pump
unit, as well as piping and valves to transfer water from
the suction source to the RPV through the Feedwater System
tine via the HPCI System line, where the coolant is
distributed within the RPV through the feedwater sparger.
Suction piping is provided from the contaminated condensate
storage tanks (CCSTs). An alternate source of makeup water
is available from the Fire Protection System header in the
turbine building.

The SSMP System is designed to provide makeup water for a
wide range of reactor pressures, 150 psig to 1120 psig. The
SSMP System injection valves are interlocked to allow
injection into only one RPV at a time since the system is
common to Units 1 and 2. Electric power for the system is
normally fed from Division 2 of Unit 1, however an alternate
source is available from Division 2 of Unit 2.

The SSMP System does not include a minimum flow Tine
therefore a trip will occur if the flow control valve
closes. This will prevent pump damage due to overheating in
low flow conditions. To ensure rapid delivery of water to
the RPV and to minimize water hammer effects, the SSMP
System discharge piping is kept full of water. The SSMP
System is normally aligned to the CCST. The height of water
in the CCST is sufficient to maintain the piping full of
water up to the unit injection valves. The feedwater header
pressure ensures the remaining portion of the SSMP System
discharge line is full of water. Therefore, the SSMP System
does not require a "keep fill" system.

(continued)
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SSMP System
B 3.7.9

APPLICABLE
SAFETY ANALYSES

The function of the SSMP System is to respond to transient
events by providing makeup coolant to the reactor. The SSMP
System 1is not an Engineered Safety Feature System and no
credit is taken in the safety analyses for SSMP System
operation. The system provides a backup to the Unit 1 and 2
RCIC Systems to satisfy the requirements of criteria of

10 CFR 50, Appendix R, Section III.G (Ref. 1). Based on its
contribution to the reduction of overall plant risk, the
system satisfies Criterion 4 of 10 CFR 50.36 (c){(2)(ii) and
is therefore included in the Technical Specifications.

LCO

The OPERABILITY of the SSMP System ensures sufficient
reactor water makeup is provided in the event of RPV
isolation accompanied by a loss of feedwater flow. The SSMP
System has sufficient capacity for maintaining RPV inventory
during an isolation event.

APPLICABILITY

The SSMP System is required to be OPERABLE during MODE 1,
and MODES 2 and 3 with reactor steam dome pressure

> 150 psig, since the SSMP System provides a non-Emergency
Core Cooling System water source for makeup when the reactor
is isolated and pressurized. In MODES 2 and 3 with reactor
steam dome pressure < 150 psig, and in MODES 4 and 5, the
SSMP System is not required to be QOPERABLE since the low
pressure ECCS injection/spray subsystems can provide
sufficient flow to the RPV and since the plant risk
associated with fire is also reduced during these MODES.

ACTIONS

A.l and A.2

If the SSMP System is inoperable during MODE 1, or MODE 2
or 3 with reactor steam dome pressure > 150 psig, the SSMP
System must be restored to OPERABLE status within 14 days.
In this Condition, loss of the SSMP System will not affect
the overall plant capability to provide makeup inventory at
high reactor pressure since the RCIC and HPCI System are
required to be OPERABLE. The 14 day Completion Time is
consistent with the Completion Time for a RCIC System
inoperability, because of similar functions of the RCIC and
SSMP Systems. The same Comptetion Time for RCIC is also
applied to the SSMP System since the SSMP System and the
RCIC System have the same post-fire shutdown functionality
goals to provide reactor water makeup (Ref. 3).

(continued)
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SSMP System
B 3.7.9

ACTIONS
{continued)

B.1 and B.2

If the SSMP System cannot be restored to OPERABLE status
within the associated Completion Time, the plant must be
brought to a condition in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 12 hours and reactor steam dome pressure
reduced to < 150 psig 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.

SURVETLLANCE
REQUIREMENTS

SR _3.7.9.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the SSMP System flow path provides
assurance that the proper flow path will exist for SSMP
System operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
valves were verified to be in the correct position prior to
locking, sealing, or securing. This SR does not require
any testing or valve manipuiation; rather, it involves
verification that those valves capable of potentially being
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,
such as check valves. For the SSMP System, this SR also
includes the flow controller position since it controls the
pump discharge flow control valve position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of

31 days is further justified because the valves are operated
under procedural control and because improper valve position
would affect only the SSMP System. This Frequency has been
shown to be acceptable through operating experience.

SR 3.7.9.2

The SSMP System pump flow rate ensures that the system can
maintain reactor coolant inventory during pressurized
conditions with the RPV isolated. The flow test is
performed by utilizing the full flow test line to the CCST.

(continued)
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B 3.7.9

BASES

SURVEILLANCE SR 3.7.9.2 (continued)

REQUIREMENTS
The requirements include verifying that the pump discharge
pressure is greater than or equal to a pressure that would
produce the desired injection flow inciuding allowances for
the flow and elevation head losses of the injection line.
This provides adequate assurance of SSMP System OPERABILITY
based on performance at nominal conditions.

A 92 day Frequency for SR 3.7.9.2 is consistent with the
Inservice Testing Program requirements.

REFERENCES 1. 10 CFR 50, Appendix R, Section III.G.
2. UFSAR, Section 5.4.6.5.
3. Letter from J.A. Grobe (NRC) to 0.D. Kingsley (ComEd),

“NRC Inspection Report 50-254/98011 (DRS);
50-265/98011 (DRS),” dated July 2, 1998.
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AC Sources —O0Operating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources —0Operating

BASES

BACKGROUND

The unit Class 1E AC Electrical Power Distribution System AC
sources consist of the offsite power sources, and the onsite
standby power sources (diesel generators (DGs) 1, 2, and
1/2). As required by UFSAR, Section 3.1.7.3 (Ref. 1), the
design of the AC electrical power system provides
independence and redundancy to ensure an available source of
power to the Engineered Safety Feature (ESF) systems.

The Class 1E unit AC distribution system is, for the most
part, divided into redundant toad groups (Divisions 1 and
2), so loss of any one group does not prevent the minimum
safety functions from being performed. The exception is
that the opposite unit’s AC Electrical Power Distribution
System powers shared loads (i.e., standby gas treatment
subsystem, Control Room Emergency Ventilation (CREV) System
(Unit 2 only), and Control Room Emergency Ventilation Air
Conditioning (AC) System (Unit 2 only)). Although shared by
both units, the CREV System and Control Room Emergency
Ventilation AC System are single train systems that are
powered only from a single Unit 1 motor control center.
Fach unit’s load group has connections to two physically
independent offsite power sources and a single DG.

0ffsite power is supplied to the 345 kV switchyard from the
transmission network by five transmission Tines. From the
345 kV switchyard, one qualified electrically and physically
separated circuit normally provides AC power, through
reserve auxiliary transformer (RAT) 12, to 4160 V Essential
Service System (ESS) bus 13-1 via ESS bus 13 to supply the
Division 1 loads of Unit 1. From the same switchyard,
another qualified, electrically and physically separated
circuit normally provides AC power, through RAT 22, to

4160 V ESS bus 23-1 via ESS bus 23 to supply the Division 1
loads of Unit 2. Unit auxiliary transformer (UAT) 11, which
is normally supplied by the Unit 1 main generator, is
normally aligned to supply the Unit 1 Division 2 4160 V ESS
bus 14-1 via ESS bus 14. Finally, UAT 21, which is normally
supplied by the Unit 2 main generator, is normally aligned
to supply the Unit 2 Division 2 4160 V ESS bus 24-1 via ESS
bus 24.

{continued)
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AC Sources —Operating

B 3.8.1
BASES
BACKGROUND When a main generator is not operating, the loads fed from
(continued) the UAT are automatically transferred to the RAT on a

generator trip (RAT 12 will supply 4160 V ESS bus 14-1 via
4160 V ESS bus 14 and RAT 22 will supply 4160 V ESS bus 24-1
via 4160 V ESS bus 24). The given unit’s RAT is the primary
(normal) offsite source to the Division 1 and 2 load groups.
The RAT of the opposite unit provides the second (alternate)
qualified offsite source through bus ties provided between
the corresponding ESS buses of the two units. Additionally,
the UAT of either unit provides another scurce of offsite
power to the ESS buses only when the unit is shutdown and
the UAT is being backfed from the grid. Physical changes to
the generator 1links are required to place the unit in an
alignment to allow backfeed. The offsite AC electrical
power sources are designed and located so as to minimize to
the extent practical the tikelihood of their simultaneous
failure under operating and postulated accident and
environmental conditions. A detailed description of the
offsite power network and circuits to the onsite Class 1E
ESS buses is found in the UFSAR, Section 8.2 (Ref. 2).

A qualified offsite circuit consists of all breakers,
transformers, switches, interrupting devices, cabling, and
controls required to transmit power from the offsite
transmission network to the onsite Class 1E ESS bus or
buses.

RATs 12 and 22 are sized to accommodate the simultaneous
starting of all ESF loads on receipt of an accident signal
without the need for l1oad sequencing.

The onsite standby power source for 4160 V ESS buses 13-1,
14-1, 23-1, and 24-1 consists of three DGs. DGs 1 and 2 are
dedicated to ESS buses 14-1 and 24-1, respectively. DG 1/2
is a shared power source and can supply either Unit 1 ESS
bus 13-1 or Unit 2 ESS bus 23-1. A DG starts automatically
on a loss of coolant accident (LOCA) signal (i.e., Tow
reactor water level signal or high drywell pressure signal)
(refer to LCO 3.3.5.1, "Emergency Core Cooling System (ECCS)
Instrumentation") or on an ESS bus degraded voltage or
undervoltage signal (refer to LCO 3.3.8.1, “Loss of Power
(LOP) Instrumentation”). After the DG has started, it
automatically ties to its respective bus after offsite power
is tripped and certain permissives are met (Ref. 3) as a

{continued)
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AC Sources —QOperating
B 3.8.1

BACKGROUND
{continued)

consequence of ESS bus undervoltage or degraded voltage,
independent of or coincident with a LOCA signal. The DGs
also start and operate in the standby mode without tying to
the ESS bus on a LOCA signal alone. In the event of a LOCA
on a unit, DG 1/2 will start and supply the unit (bus 13-1
or 23-1) experiencing the accident if no offsite power is
available. This is accomptished by using the accident
signal to prevent the DG 1/2 output breaker from closing on
the nonaccident unit. Following the trip of offsite power,
buses 13-1, 14-1, 23-1, and 24-1 are automatically
disconnected from their normal supply and all nonessential
loads are disconnected from the ESS bus except the 480 V ESS
bus. When the DG is tied to the ESS bus, loads are then
sequentially connected to its respective ESS bus, if a LOCA
signal is present, by the sequencing logic. The sequencing
logic controls the starting signals to motor breakers to
prevent overloading the DG.

In the event of a Toss of offsite power, the ESF electrical
loads are automatically connected to the DGs in sufficient
time to provide for safe reactor shutdown and to mitigate
the consequences of a Design Basis Accident (DBA) such as a
LOCA.

Certain required plant loads are returned to service in a
predetermined sequence in order to prevent overloading of
the DGs in the process. Within 40 seconds after the
initiating signal is received, all automatic and permanently
connected loads needed to recover the unit or maintain it in
a safe condition are returned to service.

Ratings for the DGs satisfy the requirements of Safety
Guide 9 (Ref. 4). DGs 1, 2, and 1/2 have the following
ratings:

a. 2600 kW —continuous,

b. 2860 kW —2000 hours.

APPLICABLE
SAFETY ANALYSES

The initial conditions of DBA and transient analyses in the
UFSAR, Chapter 6 (Ref. 5) and Chapter 15 (Ref. 6), assume
ESF systems are OPERABLE. The AC electrical power sources
are designed to provide sufficient capacity, capability,

(continued)
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APPLICABLE

SAFETY ANALYSES

{(continued)

redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor
Coolant System (RCS), and containment design limits are not
exceeded. These Timits are discussed in more detail in the
Bases for Section 3.2, Power Distribution Limits;:

Section 3.5, Emergency Core Cooling System (ECCS) and
Reactor Core Isolation Cooling (RCIC) System; and

Section 3.6, Containment Systems.

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
unit. This includes maintaining the onsite or offsite AC
sources OPERABLE during accident conditions in the event of:

a. An assumed Toss of all offsite power or all onsite AC
power; and
b. A worst case single failure.

AC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii),

LCO

Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System, two separate and independent DGs, one
qualified circuit between the offsite transmission network
and the opposite unit’s onsite Class 1E AC Electrical Power
Distribution System(s) capable of supporting the equipment
required to be OPERABLE by LCO 3.6.4.3, "Standby Gas
Treatment (SGT) System," LCO 3.7.4, "Control Room Emergency
Ventilation (CREV) System" (Unit 2 only), and LCO 3.7.5,
"Control Room Emergency Ventilation Air Conditioning (AC)
System” (Unit 2 only), and the opposite unit’s DG capable of
supporting the equipment required to be OPERABLE by

LCO 3.6.4.3, LCO 3.7.4 (Unit 2 only), and LCO 3.7.5 (Unit 2
only) ensure availability of the required power to shut down
the reactor and maintain it in a safe shutdown condition
after an anticipated operational occurrence (A00) or a
postulated DBA.

Qualified offsite circuits are those that are described in
the UFSAR, and are part of the licensing basis for the unit.

(continued)
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B 3.8.1
BASES
LCo Each offsite circuit from the 345 kV switchyard must be
(continued) capable of maintaining rated frequency and voltage, and

accepting required Toads during an accident, while connected
to the 4160 V ESS buses. An offsite circuit to each unit
consists of the incoming breaker and disconnect to the
respective 12 and 22 RATs, RATs 12 and 22, and the
respective circuit path including feeder breakers to 4160 V
ESS buses. A qualified circuit does not have to be
connected to the ESS bus (i.e., the main generator can be
connected to the ESS bus) as long as the capability to fast
transfer to the qualified circuit exists. The other
quatified offsite circuit for each unit is provided by a bus
tie between the corresponding ESS buses of the two units.
The breakers connecting the buses must be capable of
closure. For Unit 1, LCO 3.8.1.a is met if RAT 12 is
capable of supplying ESS buses 13-1 and 14-1 and if RAT 22
(or UAT 21 on backfeed) can supply ESS bus 13-1 via ESS bus
23 and 23-1 and the associated bus tie or ESS bus 14-1 via
ESS bus 24 and 24-1 and the associated bus tie. For Unit 2,
LCO 3.8.1.a is met if RAT 22 can supply E£SS buses 23-1 and
24-1 and if RAT 12 (or UAT 11 on backfeed) can supply ESS
bus 23-1 via ESS bus 13 and 13-1 and the associated bus tie
or ESS bus 24-1 via ESS bus 14 and 14-1 and the associated
bus tie. For Unit 1, LCO 3.8.1.c is met if RAT 22 (or UAT
21 on backfeed) is capable of supplying ESS bus 29 to
support equipment required by LCO 3.6.4.3. For Unit 2,

LCO 3.8.1.c is met if RAT 12 (or UAT 11 on backfeed) is
capable of supplying ESS bus 19, to support equipment
required by LCO 3.6.4.3, and supplying ESS bus 18, to
support equipment required by LCO 3.7.4 and LCO 3.7.5.

The respective unit DG and common DG must be capable of
starting, accelerating to rated speed and voltage, and
connecting to its respective 4160 V ESS bus on detection of
bus undervoltage. This sequence must be accomplished within
10 seconds. Each respective unit DG and common DG must also
be capable of accepting required loads within the assumed
loading sequence intervals, and must continue to operate
until offsite power can be restored to the 4160 V ESS buses.
These capabilities are required to be met from a variety of
initial conditions, such as DG in standby with the engine
hot and DG in standby with the engine at ambient condition.
Additional DG capabilities must be demonstrated to meet
required Surveillances. Proper sequencing of loads,
including tripping of nonessential loads, is a required
function for DG OPERABILITY.

(continued)
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LCO
{continued)

The opposite unit’s DG must be capable of starting,
accelerating to rated speed and voltage, and connecting to
its Division 2 Class 1E AC electrical power distribution
subsystem on detection of bus undervoltage. This sequence
must be accomplished within 10 seconds and is required to be
met from the same variety of initial conditions specified
for the respective unit and shared DGs. For Unit 1 to meet
LCO 3.8.1.d, DG 2 must be capable of supplying ESS bus 24-1
on a loss of power to the bus in order to supply ESS bus 29
to support equipment required by LCO 3.6.4.3. Similarly,
for Unit 2 to meet LCO 3.8.1.d, DG 1 must be capable of
supplying ESS bus 14-1 on a loss of power to the bus in
order to supply ESS bus 19, to support equipment required by
LCO 3.6.4.3, and to supply ESS bus 18, to support equipment
required by LCO 3.7.4 and 3.7.5.

In addition, fuel oil storage and fuel oil transfer pump
requirements must be met for each required DG.

The AC sources must be separate and independent (fo the
extent possible) of other AC sources. For the DGs, the
separation and independence are complete. For the offsite
AC sources, the separation and independence are to the
extent practical. A qualified circuit may. be connected to
both divisions of either unit, with manual transfer
capability to the other circuit OPERABLE, and not violate
separation criteria. A qualified circuit that is not
connected to the 4160 ESS buses is required to have OPERABLE
manual transfer capability to the 4160 ESS buses to support
OPERABILITY of that qualified circuit.

APPLICABILITY

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

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AQOs 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.

{(continued)
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APPLICABILITY
(continued)

A Note has been added taking exception to the Applicability
requirements for the opposite unit’s AC electrical power
sources in LCO 3.8.1.c and d, provided the associated
required equipment (SGT subsystem, CREV System (Unit 2
only), and Control Room Emergency Ventilation AC System
(Unit 2 only)) is inoperable. This exception is intended to
allow declaring of the opposite unit’s supported equipment
inoperable either in lieu of declaring the opposite unit’s
source inoperable, or at any time subsequent to entering
ACTIONS for an inoperable opposite unit source. This
exception is acceptable since, with the opposite unit
powered equipment inoperable and the associated ACTIONS
entered, the opposite unit AC sources provide no additional
assurance of meeting the above criteria.

The AC power requirements for MODES 4 and 5 and other
conditions in which AC sources are required are covered 1in
LCO 3.8.2, "AC Sources —Shutdown."

ACTIONS

A Note has been added to the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4 for the opposite unit’s AC
electrical power sources. This exception allows entry into
the applicable MODE while relying on the ACTIONS even though
the ACTIONS may eventually require a plant shutdown. This
allowance is acceptable due to the low probability of an
event requiring the opposite unit equipment.

A.l

To ensure a highly reliable power source remains with one
offsite circuit inoperable, it is necessary to verify the
availability of the remaining required offsite circuit on a
more frequent basis. Since the Reguired Action only
specifies "perform,"” a failure of SR 3.8.1.1 acceptance
criteria does not result in 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.

(continued)
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ACTIONS
(continued)

A.2

Required Action A.2, which only applies if the division
cannot be powered from an offsite source, is intended to
provide assurance that an event with a coincident single
failure of the associated DG does not result in a complete
loss of safety function of critical systems. These features
are designed with redundant safety related divisions (i.e.,
single division systems are not included). Redundant
required features failures consist of inoperable features
associated with a division redundant to the division that
has no offsite power.

The Completion Time for Required Action A.2 is intended to
allow time for the operator to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows an exception to the normal "time zero" for beginning
the allowed outage time "clock." In this Required Action
the Completion Time only begins on discovery that both:

a. The division has no offsite power supplying its loads;
and
b. A redundant required feature on the other division is

inoperable.

If, at any time during the existence of this Condition (one
offsite circuit inoperable) a redundant required feature
subsequently becomes inoperable, this Completion Time would
begin to be tracked.

Discovering no offsite power to one 4160 V ESS bus of the
onsite Class 1E Power Distribution System coincident with
one or more inoperable redundant required support or
supported features, or both, that are associated with any
other ESS bus that has offsite power, results in starting
the Completion Time for the Required Action. Twenty-four
hours is acceptable because it minimizes risk while allowing
time for restoration before the unit is subjected to
transients associated with shutdown.

The remaining OPERABLE offsite circuit and DGs are adequate
to supply electrical power to the onsite Class 1E
Distribution System. Thus, on a component basis, single

(continued)
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failure protection may have been lost for the required
feature's function; however, function is not lost. The

24 hour Completion Time takes into account the component
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 24 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
Tow probability of a DBA occurring during this perijod.

A.3

With one offsite circuit inoperable, the reliability of the
offsite system is degraded, and the potential for a loss of
offsite power is increased, with attendant potential for a
challenge to the plant safety systems. In this condition,
however, the remaining OPERABLE offsite circuit and DGs are
adequate to supply electrical power to the onsite Class 1E
Distribution System.

The 7 day Completion Time takes into account the capacity
and capability of the remaining AC sources, reasonable time
for repairs, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action A.3
establishes a 1imit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
LCO 3.8.1.a or b. If Condition A is entered while, for
instance, a DG is inoperable, and that DG is subsequently
returned OPERABLE, the LCO may already have been not met for
up to 7 days. This situation could lead to a total of

14 days, since initial failure to meet the LCO, to restore
the offsite circuit. At this time, a DG could again become
inoperable, the circuit restored OPERABLE, and an additional
7 days (for a total of 21 days) allowed prior to complete
restoration of the LCO. The 14 day Completion Time provides
a limit on the time allowed in a specified condition after
discovery of failure to meet the LCO 3.8.1.a or b. This
1imit is considered reasonable for situations in which
Conditions A and B are entered concurrently. The "AND"

{(continued)
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A.3 (continued)

connector between the 7 day and 14 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive Completion Time must be met.

Similar to Required Action A.2, the Completion Time of
Required Action A.3 allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This exception results in establishing the "time zero" at
the time LCO 3.8.1.a or b was initially not met, instead of
at the time that Condition A was entered.

B.1

To ensure a highly reliable power source remains with one DG
inoperable, it is necessary to verify the availability of
the required offsite circuits on a more frequent basis.
Since the Required Action only specifies "perform," a
failure of SR 3.8.1.1 acceptance criteria does not result in
a Required Action being not met. However, if a circuit
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite
circuit inoperability, additional Conditions must then be
entered.

B.2

Required Action B.2 is intended to provide assurance that a
loss of offsite power, during the period that a DG is
inoperable, does not result in a complete loss of safety
function of critical systems. These features are designed
with redundant safety related divisions (i.e., single
division systems are not included). Redundant required
features failures consist of inoperable features associated
with a division redundant to the division that has an
inoperable DG.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
In this Required Action the Completion Time only begins on
discovery that both:

(continued)
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a. An inoperable DG exists; and
b. A redundant required feature on the other division

(Division 1 or 2) is inoperable.

I[f, at any time during the existence of this Condition (one
DG inoperable), a redundant required feature subsequently
becomes inoperable, this Completion Time begins to be
tracked.

Discovering one required DG inoperable coincident with one
or more inoperable redundant required support or supported
features, or both, that are associated with the OPERABLE
DG(s), results in starting the Completion Time for the
Required Action. Four hours from the discovery of these
events existing concurrently is acceptable because it
minimizes risk while allowing time for restoration before
subjecting the unit to transients associated with shutdown.

The remaining OPERABLE DGs and offsite circuits are adequate
to supply electrical power to the onsite Class 1E
Distribution System. Thus, on a component basis, single
failure protection for the required feature's function may
have been lost; however, function has not been lost. The

4 hour Completion Time takes into account the component
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 4 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, reasonable time for repairs, and low
probability of a DBA occurring during this period.

B.3.1 and B.3.2

Required Action B.3.1 provides an allowance to avoid
unnecessary testing of OPERABLE DGs. If it can be
determined that the cause of the inoperable DG does not
exist on the OPERABLE DG(s), SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on other
DG(s), they are declared inoperable upon discovery, and
Condition E or G of LCO 3.8.1 is entered, as applicable.
Once the failure is repaired, and the common cause failure
no longer exists, Required Action B.3.1 is satisfied. If
the cause of the initial inoperable DG cannot be confirmed

(continued)
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B.3.1 and B.3.2 (continued)

not to exist on the remaining DG(s), performance of
SR 3.8.1.2 suffices to provide assurance of continued
OPERABILITY of those DGs.

In the event the inoperable DG is restored to OPERABLE
status prior to completing either B.3.1 or B.3.2, the
station corrective action program will continue to evaluate
the common cause possibility. This continued evaluation,
however, is no longer under the 24 hour constraint imposed
while in Condition B.

According to Generic Letter 84-15 (Ref. 7), 24 hours is a
reasonable time to confirm that the OPERABLE DG(s) are not
affected by the same problem as the inoperable DG.

B.4

In Condition B, the remaining OPERABLE DGs and

offsite circuits are adequate to supply electrical power to
the onsite Class 1E Distribution System. The 7 day
Completion Time takes into account the capacity and
capability of the remaining AC sources, a reasonable time
for repairs, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action B.4
establishes a 1imit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
LCO 3.8.1.a or b. If Condition B is entered while, for
instance, an offsite circuit is inoperable and that circuit
is subsequently restored OPERABLE, the LCO may already have
been not met for up to 7 days. This situation could lead to
a total of 14 days, since initial failure of the LCO, to
restore the DG. At this time, an offsite circuit could
again become inoperable, the DG restored OPERABLE, and an
additional 7 days (for a total of 21 days) allowed prior to
complete restoration of the LCO. The 14 day Complietion Time
provides a timit on the time allowed in a specified
condition after discovery of failure to meet LCO 3.8.1.a or
b. This 1imit is considered reasonable for situations in

(continued)
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B.4 (continued)

which Conditions A and B are entered concurrently. The
"AND" connector between the 7 day and 14 day Completion
Times means that both Completion Times apply simultaneously,
and the more restrictive must be met.

Simitar to Required Action B.2, the Completion Time of
Required Action B.4 allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This exception results in establishing the "time zero" at
the time that LCO 3.8.1.a or b was initially not met,
instead of the time that Condition B was entered.

C.1 and C.2

Required Action C.1 addresses actions to be taken in the
event of inoperability of redundant required features
concurrent with inoperability of two offsite circuits.
Required Action C.1 reduces the vulnerability to a loss of
function. The Completion Time for taking these actions is
reduced to 12 hours from that allowed with one division
without offsite power (Required Action A.2). The rationale
for the reduction to 12 hours is that Regulatory Guide 1.93
(Ref. 8) allows a Completion Time of 24 hours for two
required offsite circuits inoperable, based upon the
assumption that two complete safety divisions are OPERABLE.
When a concurrent redundant required feature failure exists,
this assumption is not the case, and a shorter Completion
Time of 12 hours is appropriate. These features are
designed with redundant safety related divisions, (i.e.,
single division systems are not included in the 1ist).
Redundant required features failures consist of any of these
features that are inoperable because any inoperability is on
a division redundant to a division with inoperable offsite
circuits.

The Completion Time for Required Action C.1 is intended to
allow the operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." In this Required
Action, the Completion Time only begins on discovery that
both:

(continued)
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C.1 and C.2 (continued)
a. Two required offsite circuits are inoperable; and
b. A redundant required feature is inoperable.

If, at any time during the existence of this Condition (two
offsite circuits inoperable), a redundant required feature
subsequently becomes inoperable, this Completion Time begins
to be tracked.

According to Regutatory Guide 1.93 (Ref. 8), operation may
continue in Condition C for a period that should not exceed
24 hours. This tevel of degradation means that the offsite
electrical power system does not have the capability to
effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AC sources have not been
degraded. This level of degradation generally corresponds
to a total loss of the immediately accessible offsite power
sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
that involve one or more DGs inoperable. However, two
factors tend to decrease the severity of this degradation
lTevel:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

b. The time required to detect and restore an unavailable
offsite power source is generally much less than that
required to detect and restore an unavailable onsite
AC source.

With both of the required offsite circuits inoperable,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a DBA or
transient. In fact, a simultaneous loss of offsite AC
sources, a LOCA, and a worst case single failure were
postulated as a part of the design basis in the safety
analysis. Thus, the 24 hour Completion Time provides a

{(continued)
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C.1 and C.2 (continued)

period of time to effect restoration of one of the offsite
circuits commensurate with the importance of maintaining an
AC electrical power system capable of meeting its design
criteria.

According to Regulatory Guide 1.93 (Ref. 8), with the
available offsite AC sources two less than required by the
LCQO, operation may continue for 24 hours. If two offsite
sources are restored within 24 hours, unrestricted operation
may continue. If only one required offsite source is
restored within 24 hours, power operation continues in
accordance with Condition A.

D.1 and D.2

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D is entered with no AC source to any
4160 V ESS bus (i.e., the bus is de-energized), ACTIONS for
LCO 3.8.7, "Distribution Systems —QOperating,"” must be
immediately entered. This allows Condition D to provide
requirements for the loss of the required offsite circuit
and one required DG without regard to whether a division is
de-energized. LCO 3.8.7 provides the appropriate
restrictions for a de-energized division.

According to Regulatory Guide 1.93 (Ref. 8), operation may
continue in Condition D for a period that should not exceed
12 hours. In Condition D, individual redundancy is lost in
both the offsite electrical power system and the onsite AC
electrical power system. Since power system redundancy is
provided by two diverse sources of power, however, the
reliability of the power systems in this Condition may
appear higher than that in Condition C (loss of both
required offsite circuits). This difference in reliability
is offset by the susceptibility of this power system
configuration to a single bus or switching failure. The

12 hour Completion Time takes into account the capacity and

(continued)
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D.1 and D.2 (continued)

capability of the remaining AC sources, reasonable time for
repairs, and the low probability of a DBA occurring during
this period.

E.1

With two required DGs inoperable, there is no more than one
remaining standby AC source. Thus, with an assumed loss of
offsite electrical power, sufficient standby AC sources may
not be available to power the minimum required ESF
functions. Since the offsite electrical power system is the
only source of AC power for the majority of ESF equipment at
this Tevel of degradation, the risk associated with
continued operation for a very short time could be Tess than
that associated with an immediate controlled shutdown. (The
immediate shutdown could cause grid instability, which could
result in a total loss of AC power.) Since any inadvertent
unit generator trip could also result in a total loss of
offsite AC power, however, the time allowed for continued
operation is severely restricted. The intent here is to
avoid the risk associated with an immediate controlled
shutdown and to minimize the risk associated with this level
of degradation.

According to Regulatory Guide 1.93 (Ref. 8), with both DGs
inoperable, operation may continue for a period that should
not exceed 2 hours. The Completion Time assumes complete
loss of onsite (DG) AC capability to power the minimum loads
needed to respond to analyzed events.

F.1 and F.2

If the inoperable AC electrical power sources cannot be
restored to OPERABLE status within the associated Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 12 hours and to MODE 4
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.

(continued)
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G.1

Condition G corresponds to a level of degradation in which
all redundancy in the AC electrical power supplies has been
lost. At this severely degraded level, any further losses
in the AC electrical power system will cause a loss of
function. Therefore, no additional time is justified for
continued operation. The unit is required by LCO 3.0.3 to
commence a controlled shutdown.

SURVEILLANCE
REQUIREMENTS

The AC sources are designed to permit inspection and

testing of all important areas and features, especially
those that have a standby function, in accordance with
UFSAR, Section 8.3.1.6.5 (Ref. 9). Periodic component tests
are supplemented by extensive functional tests during
refueling outages (under simulated accident conditions).

The SRs for demonstrating the OPERABILITY of the DGs are
consistent with the recommendations of Regulatory Guide 1.9
(Ref. 10), Regulatory Guide 1.108 (Ref. 11), and Regulatory
Guide 1.137 (Ref. 12), as addressed in the UFSAR.

The Surveillances are modified by two Notes to clearly
identify how the Surveillances apply to the given unit and
the opposite unit AC electrical power sources. Note 1
states that SR 3.8.1.1 through 3.8.1.20 are applicable only
to the given unit AC electrical power sources and Note 2
states that SR 3.8.1.21 is applicablie to the opposite unit
AC electrical power sources. These Notes are necessary
since the opposite unit AC electrical power sources are not
required to meet all of the reguirements of the given unit
AC electrical power sources (e.g., the opposite unit’s DG is
not required to start on the opposite unit’s ECCS initiation
signal to support the OPERABILITY of the given unit).

Where the SRs discussed herein specify voltage and frequency
tolerances, the following summary is applicable. The
minimum steady state output voltage of 3952 V is
approximately 95% of the nominal 4160 V output voltage.

This value, which is specified in ANSI (C84.1 (Ref. 13),
allows for voltage drop to the terminals of 4000 V motors
whose minimum operating voltage is specified as 90% or

3600 V. It also allows for voltage drops to motors and
other equipment down through the 120 V level where minimum

(continued)
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(continued)

voltage of 4368 V is equal to the maximum operating voltage
specified for 4000 V motors. It ensures that for a lightly
loaded distribution system, the voltage at the terminals of
4000 V motors is no more than the maximum rated operating
voltages. The specified minimum and maximum frequencies of
the DG are 58.8 Hz and 61.2 Hz, respectively. These values
are equal to = 2% of the 60 Hz nominal frequency and are
derived from the recommendations found in Regulatory

Guide 1.9 (Ref. 10).

SR _3.8.1.1

This SR ensures proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network
and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure that distribution buses and loads
are connected to their preferred power source and that
appropriate independence of offsite circuits is maintained.
The 7 day Frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and because its status is displayed in the control room.

SR_3.8.1.2 and SR _3.8.1.8

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
maintain the unit in a safe shutdown condition.

To minimize the wear on moving parts that do not get
lubricated when the engine is not running, these SRs have
been modified by a Note (Note 1 for SR 3.8.1.2 and Note 1
for SR 3.8.1.8) to indicate that all DG starts for these
Surveillances may be preceded by an engine prelube period
and followed by a warmup prior to loading.

For the purposes of this testing, the DGs are started from
standby conditions. Standby conditions for a DG mean that
the diesel engine coolant and oil are being continuously
circulated and temperature is being maintained consistent
with manufacturer recommendations.

(continued)
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SR _3.8.1.2 and SR_3.8.1.8 (continued)

In order to reduce stress and wear on diesel engines, the
manufacturer has recommended a modified start in which the
starting speed of DGs,is limited, warmup is limited to this
lower speed, and the DGs are gradually accelerated to
synchronous speed prior to loading. These start procedures
are the intent of Note 2 of SR 3.8.1.2.

SR 3.8.1.8 requires that, at a 184 day Frequency, the DG
starts from standby conditions and achieves required voltage
and frequency within 10 seconds. The 10 second start
requirement supports the assumptions in the design basis
LOCA analysis of UFSAR, Section 6.3 (Ref. 14). The

10 second start requirement is not applicable to SR 3.8.1.2
(see Note 2 of SR 3.8.1.2), when a modified start procedure
as described above is used. If a modified start is not
used, the 10 second start requirement of SR 3.8.1.8 applies.

Since SR 3.8.1.8 does require a 10 second start, it is more
restrictive than SR 3.8.1.2, and it may be performed in lieu
of SR 3.8.1.2.

In addition, the DG is required to maintain proper voltage
and frequency limits after steady state is achieved. The
voltage and frequency 1imits are normally achieved within
10 seconds. The time for the DG to reach steady state
operation, unless the modified DG start method is employed,
is periodically monitored and the trend evaluated to
identify degradation of governor and voltage regulator
performance.

To minimize testing of the common DG, Note 3 of SR 3.8.1.2
and Note 2 of SR 3.8.1.8 allow a single test of the common
DG (instead of two tests, one for each unit) to satisfy the
requirements for both units. This is allowed since the main
purpose of the Surveillance can be met by performing the
test on either unit. However, to the extent practicable,
the tests should be alternated between units. If the DG
fails one of these Surveillances, the DG should be
considered inoperable on both units, unless the cause of the
failure can be directly related to only one unit.

The 31 day Frequency for SR 3.8.1.2 is consistent with
Regulatory Guide 1.9 (Ref. 10). The 184 day Frequency for

(continued)
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SR_3.8.1.2 and SR 3.8.1.8 (continued)

SR 3.8.1.8 is a reduction in cold testing consistent with
Generic Letter 84-15 (Ref. 7). These Frequencies provide
adequate assurance of DG OPERABILITY, while minimizing
degradation resulting from testing.

SR_3.8.1.3

This Surveillance verifies that the DGs are capable of
synchronizing and accepting a load approximately equivalent
to that corresponding to the continuous rating. A minimum
run time of 60 minutes is required to stabilize engine
temperatures, while minimizing the time that the DG is
connected to the offsite source.

Although no power factor requirements are established by
this SR, the DG is normally operated at a power factor
between 0.8 lagging and 1.0 when running synchronized with
the grid. The 0.8 power factor value is the design rating
of the machine at a particular kVA. The 1.0 power factor
value is an operational condition where the reactive power
component is zero, which minimizes the reactive heating of
the generator. Operating the generator at a power factor
between 0.8 lagging and 1.0 avoids adverse conditions
associated with underexciting the generator and more closely
represents the generator operating requirements when
performing its safety function (running isolated on its
associated 4160 V ESS bus). The load band is provided to
avoid routine overloading of the DG. Routine overloading
may result in more frequent teardown inspections in
accordance with vendor recommendations in order to maintain
DG OPERABILITY.

The 31 day Frequency for this Surveillance is consistent
with Regulatory Guide 1.9 (Ref., 10).

Note 1 modifies this Surveillance to indicate that diesel
engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and wear on the diesel engine are
minimized.

(continued)
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SR _3.8.1.3 (continued)

Note 2 modifies this Surveillance by stating that momentary
transients because of changing bus loads do not invalidate
this test. Similarly, momentary power factor transients
above the 1imit do not invalidate the test.

Note 3 indicates that this Surveillance should be conducted
on only one DG at a time in order to avoid common cause
failures that might result from offsite circuit or grid
perturbations.

Note 4 stipulates a prerequisite requirement for performance
of this SR. A successful DG start must precede this test to
credit satisfactory performance.

To minimize testing of the common DG, Note 5 allows a single
test of the common DG (instead of two tests, one for each
unit} to satisfy the requirements for both units. This is
allowed since the main purpose of the Surveillance can be
met by performing the test on either unit. However, to the
extent practicable, the test should be alternated between
units. If the DG fails one of these Surveillances, the DG
should be considered inoperable on both units, unless the
cause of the failure can be directiy related to only one
unit.

SR_3.8.1.4

This SR provides verification that the level of fuel 0il in
the day tank, at which fuel 0il is automatically added, is
above the Specification requirement. The level is expressed
as an equivalent volume in gallons, and is selected to
ensure adequate fuel o0il for a minimum of 1 hour of DG
operation at full load plus 10%.

This SR also provides verification that there is an adequate
inventory of fuel 0il in the storage tanks to support each
DG's operation for approximately 2 days at full load. The
approximate 2 day period is sufficient time to place the
unit in a safe shutdown condition and to bring in
replenishment fuel from an offsite location.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel o011l is available, since low level alarms are

(continued)
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SR 3.8.1.4 (continued)

provided and facility operators would be aware of any large
uses of fuel 01l during this period.

SR_3.8.1.5 and SR _3.8.1.7

Microbiological fouling is a major cause of fuel o0i]
degradation. There are numerous bacteria that can grow in
fuel 01l and cause fouling, but all must have a water
environment in order to survive. Removal of water from the
fuel 0il day tank once every 31 days eliminates the
necessary environment for bacterial survival. This is
accomplished by draining a portion of the contents from the
bottom of the day tank to the top of the storage tank.
Checking for and removal of any accumulated water from the
bulk storage tank once every 92 days also eliminates the
necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition, it eliminates the potential for water
entrainment in the fuel 0il during DG operation. Water may
come from any of several sources, including condensation,
ground water, rain water, contaminated fuel o0il, and
breakdown of the fuel o0il by bacteria. Frequent checking
for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel
oil system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref. 12). This SR is for preventive
maintenance. The presence of water does not necessarily
represent a failure of this SR provided that accumulated
water is removed during performance of this Surveillance.

SR _3.8.1.6

This Surveillance demonstrates that each fuel o0il transfer
pump operates and automatically transfers fuel oil from its
associated storage tank to its associated day tank. It is
required to support continuous operation of standby power
sources. This Surveillance provides assurance that each

{continued)
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SR _3.8.1.6 (continued)

fuel 0il transfer pump is OPERABLE, the fuel oil piping
system is intact, the fuel delivery piping is not
obstructed, and the controls and control systems for
automatic fuel transfer systems are OPERABLE.

The Frequency for this SR is consistent with the Frequency
for testing the DGs in SR 3.8.1.3. DG operation for

SR 3.8.1.3 is normally long enough that fuel oil level in
the day tank will be reduced to the point where the fuel oil
transfer pump automatically starts to restore fuel oil level
by transferring oil from the storage tank.

SR_3.8.1.9

Transfer of each 4160 V ESS bus power supply from the normal
offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
distribution network to power the shutdown loads. The

24 month Frequency of the Surveillance is based on
engineering judgment taking into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.
Operating experience has shown that these components usually
pass the SR when performed on the 24 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR_3.8.1.10

Each DG is provided with an engine overspeed trip to prevent
damage to the engine. Recovery from the transient caused by
the Toss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. The largest single Toad for each DG is

(continued)
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SR 3.8.1.10 (continued)

a residual heat removal service water pump (722 kW). The
specified load value conservatively bounds the expected kW
rating of the single largest Toads under accident
conditions. This Surveillance may be accomplished by:

a. Tripping the DG output breaker with the DG carrying
greater than or equal to its associated single largest
post-accident Toad while paralleled to offsite power,
or while solely supplying the bus; or

b. Tripping its associated single largest post-accident
load with the DG solely supplying the bus.

Consistent with Regulatory Guide 1.9 (Ref. 10), the 1oad
rejection test is acceptable if the diesel speed does not
exceed the nominal (synchronous) speed plus 75% of the
difference between nominal speed and the overspeed trip
setpoint, or 115% of nominal speed, whichever is Tower.
This corresponds to 66.73 Hz, which is the nominal speed
plus 75% of the difference between nominal speed and the
overspeed trip setpoint.

The time, voltage, and frequency tolerances specified in
this SR are derived from Reguiatory Guide 1.9 (Ref. 10)
recommendations for response during load sequence intervals.
The 3 seconds specified in SR 3.8.1.10.b is equal to 60% of
the 5 second load sequence interval associated with
sequencing the ECCS low pressure pumps during an
undervoltage on the bus concurrent with a LOCA. The

4 seconds specified in SR 3.8.1.10.c is equal to 80% of the
5 second load sequence interval associated with sequencing
the ECCS Tow pressure pumps during an undervoltage on the
bus concurrent with a LOCA. The voltage and frequency
specified are consistent with the design range of the
equipment powered by the DG. SR 3.8.1.10.a corresponds to
the maximum frequency excursion, while SR 3.8.1.10.b and

SR 3.8.1.10.c are steady state voltage and frequency values
to which the system must recover following load rejection.
The 24 month Frequency takes into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle Tengths.

{continued)
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SR 3.8.1.10 (continued)

This SR is modified by a Note. The reason for the Note is to
minimize testing of the common DG and allow a single test of
the common DG (instead of two tests, one for each unit) to
satisfy the requirements for both units. This is allowed
since the main purpose of the Surveillance can be met by
performing the test on either unit. If the DG fails one of
these Surveillances, the DG should be considered inoperable
on both units, unless the cause of the failure can be
directly related to only one unit.

SR _3.8.1.11

Consistent with Regulatory Guide 1.9 (Ref. 10), paragraph
€.2.2.8, this Surveillance demonstrates the DG capability to
reject a full load without overspeed tripping or exceeding
the predetermined voltage limits. The DG full load
rejection may occur because of a system fault or inadvertent
breaker tripping. This Surveillance ensures proper engine
generator load response under the simulated test conditions.
This test simulates the loss of the total connected load
that the DG experiences following a full toad rejection and
verifies that the DG does not trip upon loss of the load.
These acceptance criteria provide DG damage protection.
While the DG is not expected to experience this transient
during an event, and continues to be available, this
response ensures that the DG is not degraded for future
application, including reconnection to the bus if the trip
initiator can be corrected or isolated.

In order to ensure that the DG is tested under Tload
conditions that are as close to design basis conditions as
possible, a load band (90% to 100%) has been specified based
on Regulatory Guide 1.9 (Ref. 10).

The 24 month Frequency takes into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

(continued)
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SR 3.8.1.11 (continued)

This SR is modified by two Notes. To minimize testing of
the common DG, Note 1 allows a single test of the common DG
(instead of two tests, one for each unit) to satisfy the
requirements for both units. This is allowed since the main
purpose of the Surveillance can be met by performing the
test on either unit. If the DG fails one of these
Surveillances, the DG should be considered inoperable on
both units, unless the cause of the failure can be directly
retated to only one unit. Note 2 modifies this Surveillance
by stating that momentary transients outside the voltage
1imit do not invalidate this test.

SR _3.8.1.12

Consistent with Regulatory Guide 1.9 (Ref. 10),

paragraph C.2.2.4, this Surveillance demonstrates the as
designed operation of the standby power sources during 10ss
of the offsite source. This test verifies all actions
encountered from the loss of offsite power, including
shedding of the nonessential loads and energization of the
emergency buses and respective loads from the DG. It
further demonstrates the capability of the DG to
automatically achieve the required voltage and frequency
within the specified time.

The DG auto-start and energization of permanently connected
loads time of 10 seconds is derived from requirements of the
accident analysis for responding to a design basis large
break LOCA (Ref. 14). The Surveillance should be continued
for a minimum of 5 minutes in order to demonstrate that all
starting transients have decayed and stability has been
achieved.

The requirement to verify the connection and power supply of
permanently connected loads is intended to satisfactorily
show the relationship of these loads to the DG loading
logic. In certain circumstances, many of these loads cannot
actually be connected or loaded without undue hardship or
potential for undesired operation. for instance, a
component or system may be out-of-service and closure of its

(continued)
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associated breaker during this test may damage the component
or system. In lieu of actual demonstration of the
connection and loading of these loads, testing that
adequately shows the capability of the DG system to perform
these functions is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 24 months takes into consideration plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing, the DGs shall be started from
standby conditions, that is, with the engine coolant and oil
being continuously circulated and temperature maintained
consistent with manufacturer recommendations.

SR _3.8.1.13

Consistent with Regulatory Guide 1.9 (Ref. 10), paragraph
C.2.2.5, this Surveillance demonstrates that the DG
automatically starts and achieves the required voltage and
frequency within the specified time (10 seconds) from the
design basis actuation signal (LOCA signal). 1In addition,
the DG is required to maintain proper voltage and frequency
limits after steady state is achieved. The time for the DG
to reach the steady state voltage and frequency limits is
periodically monitored and the trend evaluated to identify
degradation of governor and voltage regulator performance.
The DG is required to operate for > 5 minutes. The 5 minute
period provides sufficient time to demonstrate stability.

The Frequency of 24 months takes into consideration plant
conditions required to perform the Surveillance, and is
intended to be consistent with the expected fuel cycle
lengths.,

(continued)
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SR_3.8.1.13 (continued)

This SR is modified by a Note. The reason for the Note is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing, the DGs must be started from
standby conditions, that is, with the engine coolant and oil
being continuously circulated and temperature maintained
consistent with manufacturer recommendations.

SR _3.8.1.14

Consistent with Regulatory Guide 1.9 (Ref. 10) paragraph
£.2.2.12, this Surveillance demonstrates that DG non-
critical protective functions (e.g., high jacket water
temperature) are bypassed on an ECCS initiation test signal
and critical protective functions (engine overspeed and
generator differential current) trip the DG to avert
substantial damage to the DG unit. The non-critical trips
are bypassed during DBAs and provide an alarm on an abnormal
engine condition. This alarm provides the operator with
sufficient time to react appropriately. The DG availability
to mitigate the DBA is more critical than protecting the
engine against minor problems that are not immediately
detrimental to emergency operation of the DG.

The 24 month Frequency is based on engineering judgment,
takes into consideration plant conditions required to
perform the Surveillance, and is intended to be consistent
with expected fuel cycle lengths.

SR _3.8.1.15

Regulatory Guide 1.9 (Ref. 10), paragraph C.2.2.9, requires
demonstration that the DGs can start and run continuously at
full Toad capability for an interval of not less than

24 hours, 22 hours of which is at a load equivalent to 90%
to 100% of the continuous rating of the DG and 2 hours of
which is at a load equivalent to 105% to 110% of the
continuous rating of the DG. The DG starts for this
Surveillance can be performed either from standby or hot
conditions. The provisions for prelube and warmup,
discussed in SR 3.8.1.2, and for gradual loading, discussed
in SR 3.8.1.3, are applicable to this SR.

(continued)
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SR _3.8.1.15 (continued)

In order to ensure that the DG is tested under load
conditions that are as close to design conditions as
possible, testing must be performed at a power factor as
close to the accident load power factor as practicable.

When synchronized with offsite power, the power factor 1imit
is £ 0.85. This power factor is chosen to bound the actual
worst case inductive loading that the DG could experience
under design basis accident conditions.

The 24 month Frequency takes into consideration plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This Surveillance has been modified by three Notes. Note 1
states that momentary transients due to changing bus loads
do not invalidate this test. The load band is provided to
avoid routine overloading of the DG. Routine overloading
may result in more frequent teardown inspections in
accordance with vendor recommendations in order to maintain
DG OPERABILITY. Similarly, momentary power factor
transients above the 1imit do not invalidate the test. Note
2 is provided in recognition that under certain conditions,
it is necessary to allow the Surveillance to be conducted at
a power factor other than the specified 1imit. Ouring the
Surveillance, the DG is normally operated paralleled to the
grid, which is not the configuration when the DG is
performing its safety function following a loss of offsite
power (with or without a LOCA). Given the parallel
configuration to the grid during the Surveillance, the grid
voltage may be such that the DG field excitation level
needed to obtain the specified power factor could result in
a transient voltage within the DG windings higher than the
recommended values if the DG output breaker were to trip
during the Surveillance. Therefore, the power factor shall
be maintained as close as practicable to the specified limit
while still ensuring that if the DG output breaker were to
trip during the Surveillance that the maximum DG winding
voltage would not be exceeded. To minimize testing of the
common DG, Note 3 allows a single test of the common DG
(instead of two tests, one for each unit) to satisfy the
requirements for both units. This is allowed since the main

(continued)
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SR 3.8.1.15 (continued)

purpose of the Surveillance can be met by performing the
test on either unit. If the DG fails one of these
Surveillances, the DG should be considered inoperable on
both units, unless the cause of the failure can be directly
related to only one unit.

SR _3.8.1.16

This Surveillance demonstrates that the diesel engine can
restart from a hot condition, such as subsequent to shutdown
from normal Surveillances, and achieve the required voltage
and frequency within 10 seconds. The 10 second time is
derived from the requirements of the accident analysis for
responding to a design basis large break LOCA (Ref. 14). In
addition, the DG is required to maintain proper voltage and
frequency 1limits after steady state is achieved. The time
for the DG to reach the steady state voltage and frequency
1imits is periodically monitored and the trend evaluated to
identify degradation of governor and voltage regulator
performance.

The 24 month Frequency takes into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with the expected fuel cycle
lengths.

This SR is modified by three Notes. Note 1 ensures that the
test is performed with the diesel sufficiently hot. The
requirement that the diesel has operated for at least

2 hours at approximately full load conditions prior to
performance of this Surveillance is based on manufacturer
recommendations for achieving hot conditions. Momentary
transients due to changing bus loads do not invalidate this
test. Note 2 allows all DG starts to be preceded by an
engine prelube period to minimize wear and tear on the
diesel during testing. To minimize testing of the common
DG, Note 3 allows a single test of the common DG (instead of
two tests, one for each unit) to satisfy the requirements
for both units. This is allowed since the main purpose of

(continued)
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the Surveillance can be met by performing the test on either
unit. If the DG fails one of these Surveillances, the DG
should be considered inoperable on both units, unless the
cause of the failure can be directly related to only one
unit.

SR_3.8.1.17

Consistent with Regulatory Guide 1.9 (Ref. 10),

paragraph C.2.2.11, this Surveillance ensures that the
manual synchronization and load transfer from the DG to the
offsite source can be made and that the DG can be returned
to ready-to-load status when offsite power is restored. It
also ensures that the auto-start logic is reset to allow the
DG to reload if a subsequent loss of offsite power occurs.
The DG is considered to be in ready-to-load status when the
DG is at rated speed and voltage, the output breaker is open
and can receive an auto-close signal on bus undervoltage,
and the individual Toad timers are reset.

The Frequency of 24 months takes into consideration plant

conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

SR 3.8.1.18

Under accident conditions with loss of offsite power loads
are sequentially connected to the bus by the automatic load
sequence time delay relays. The sequencing logic controls
the permissive and starting signals to motor breakers to
prevent overloading of the DGs due to high motor starting
currents. The -10% load sequence time interval limit
ensures that a sufficient time interval exists for the DG to
restore frequency and voltage prior to applying the next
load. There is no upper limit for the load sequence time
interval since, for a single load interval (i.e., the time
between two load blocks), the capability of the DG to
restore frequency and voltage prior to applying the second
Toad is not negatively affected by a longer than designed
load interval, and if there are additional load blocks
(i.e., the design includes multiple load intervals), then

(continued)
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SR 3.8.1.18 (continued)

the Tower 1imit requirements (-10%) will ensure that
sufficient time exists for the DG to restore frequency and
voltage prior to applying the remaining load blocks (i.e.,
all load intervals must be > 90% of the design interval).
Reference 14 provides a summary of the automatic toading of
ESS buses.

The Frequency of 24 months takes into consideration plant

conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

SR_3.8.1.19

In the event of a DBA coincident with a loss of offsite
power, the DGs are required to supply the necessary power to
ESF systems so that the fuel, RCS, and containment design
limits are not exceeded.

This Surveillance demonstrates DG operation, as discussed in
the Bases for SR 3.8.1.12, during a Toss of offsite power
actuation test signal in conjunction with an ECCS initiation
signal. In lieu of actual demonstration of connection and
loading of loads, testing that adequately shows the
capability of the DG system to perform these functions is
acceptable. This testing may include any series of
sequential, overlapping, or total steps so that the entire
connection and Joading sequence is verified.

The Frequency of 24 months takes into consideration plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing, the DGs must be started from
standby conditions, that is, with the engine coolant and oil
being continuously circulated and temperature maintained
consistent with manufacturer recommendations.

{continued)

Quad Cities 1 and 2 B 3.8.1-32 Revision Q



BASES

AC Sources —0Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.8.1.20

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper frequency and voltage within the specified time when
the DGs are started simultaneousty.

The 10 year Frequency is consistent with the recommendations
of Regulatory Guide 1.9 (Ref. 10).

This SR is modified by a Note. The reason for the Note is
to minimize wear on the DG during testing. For the purpose
of this testing, the DGs must be started from standby
conditions, that is, with the engine coolant and oil
continuously circulated and temperature maintained
consistent with manufacturer recommendations.

SR _3.8.1.21

With the exception of this Surveillance, all other
Surveillances of this Specification (SR 3.8.1.1 through SR
3.8.1.20) are applied only to the given unit AC sources.
This Surveillance is provided to direct that appropriate
Surveillances for the required opposite unit AC sources are
governed by the applicable opposite unit Technical
Specifications. Performance of the applicable opposite unit
Surveillances will satisfy the opposite unit requirements,
as well as satisfying the given unit Surveillance
Requirement. Exceptions are noted to the opposite unit SRs
of LCO 3.8.1. SR 3.8.1.9 and SR 3.8.1.20 are excepted since
only one opposite unit offsite circuit and DG is required by
the given unit’s Specification. SR 3.8.1.13, SR 3.8.1.18,
and SR 3.8.1.19 are excepted since these SRs test the
opposite unit's ECCS initiation signal, which is not needed
for the AC electrical power sources to be OPERABLE on the
given unit.

The Frequency required by the applticable opposite unit SR
also governs performance of that SR for the given unit.

(continued)
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As Noted, if the opposite unit is in MODE 4 or 5, or moving
irradiated fuel assemblies in the secondary containment,

SR 3.8.1.3, SR 3.8.1.10 through SR 3.8.1.12, and SR 3.8.1.14
through SR 3.8.1.17 are not required to be performed. This
ensures that a given unit SR will not require an opposite
unit SR to be performed, when the opposite unit Technical
Specifications exempts performance of an opposite unit SR
(however, as stated in the opposite unit SR 3.8.2.1 Note 1,
while performance of an SR is exempted, the SR must still be
met).

REFERENCES 1. UFSAR, Section 3.1.7.3.
2. UFSAR, Section 8.2.
3. UFSAR, Section 8.3.1.6.4.
4. Safety Guide 9.
5. UFSAR, Chapter 6.
6. UFSAR, Chapter 15.
7. Generic Letter 84-15, July 2, 1984,
8. Regulatory Guide 1.93, Revision O, December 1974.
9. UFSAR, Section 8.3.1.6.5.
10. Regulatory Guide 1.9, Revision 3, July 1993.
11. Regulatory Guide 1.108, Revision 1, August 1977.
12. Regulatory Guide 1.137, Revision 1, October 1979.
13. ANSI C84.1, 1982.
14. UFSAR, Section 6.3.

15. IEEE Standard 308, 1980.

Quad Cities 1 and 2 B 3.8.1-34 Revision 0O



