RTS Instrumentation

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
E. One channel inoperable. | -------=-ssaeeeee- NOTE--=------=ccvenese-
The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.
E.1 Place channel in trip. 6 hours
OR
E2 Bein MODE 3. 12 hours
F. THERMAL POWER F.1  Reduce THERMAL 2 hours
> P-6 and < P-10, one POWER to < P-6.
Intermediate Range
Neutron Flux channel OR
inoperable.
F.2 Increase THERMAL 2 hours
POWER to > P-10.
G. THERMAL POWER L€ B NOTE--------------
> P-6 and < P-10, two Limited boron
Intermediate Range concentration changes
Neutron Flux channels associated with RCS
inoperable. inventory control or limited
plant temperature changes
are allowed.
Suspend operations Immediately
involving positive reactivity
additions.
AND
G.2 Reduce THERMAL 2 hours
POWER to < P-6.
(continued)
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RTS Instrumentation

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
H. THERMAL POWER H.1  Restore channel(s) to Prior to increasing
< P-6, one or two OPERABLE status. THERMAL POWER
Intermediate Range to> P-6
Neutron Flux channels
inoperable.
I One Source Range [ R NOTE--------------
Neutron Flux channel Limited boron
inoperable. concentration changes
associated with RCS
inventory control or limited
plant temperature changes
are allowed.
Suspend operations Immediately
involving positive reactivity
additions.
J. Two Source Range J.1 Open RTBs. Immediately
Neutron Flux channels
inoperable.
K. One Source Range K.1  Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
OR
K.2 Open RTBs. 49 hours
(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

L. One channel inoperable. NOTE--------------=--
The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.

L.1 Place channel in trip. 6 hours
OR

L2 Reduce THERMAL 12 hours
POWER to < P-7.

M. One Reactor Coolant | ------------------ NOTE-------------------
Flow - Low (Single Loop) | The inoperable channel may be
channel inoperable. bypassed for up to 4 hours for

surveillance testing of other

channels.

M.1  Place channel in trip. 6 hours
OR

M.2 Reduce THERMAL 10 hours
POWER to < P-8.

N. One Turbine Trip - Stop | -~-------=-=-eom-- NOTE-------------------
Valve EH Pressure Low | The inoperable channel may be
channel inoperable. bypassed for up to 4 hours for

surveillance testing of other

channels.

N.1  Place channel in trip. 6 hours
OR

N.2 Reduce THERMAL 10 hours
POWER to < P-9.

(continued)
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3.3 INSTRUMENTATION

3.3.9 Boron Dilution Mitigation System (BDMS)

LCO 3.3.9 Two trains of the BDMS shall be OPERABLE.

APPLICABILITY: MODES 3, 4, and 5.

ACTIONS

BDMS
3.3.9

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One train inoperable.

Restore train to
OPERABLE status.

Plant temperature changes
are allowed provided that
SDM is maintained and Kex
remains < 0.99.

Suspend operations
involving positive reactivity
additions.

AND

A.2.2 Verify unborated water

OR

source isolation valve(s)
are closed and secured.

A.3.1 Verify two Source Range

Neutron Flux Monitors are
OPERABLE.

AND

48 hours

48 hours

49 hours

48 hours

(continued)
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BDMS
3.3.9

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A (continued) A.3.2 Verify Reactor Makeup 49 hours
Water Pumps combined
flow rates are within the
limits specified in the
COLR.

B. Two trains inoperable. B.1 Restore trains to 12 hours
OPERABLE status.

Plant temperature changes
are allowed provided that
SDM is maintained and keg
remains < 0.99.

Suspend operations 12 hours
involving positive reactivity
additions.

AND

B.2.2 Verity unborated water 13 hours
source isolation valve(s)
are closed and secured.

OR

B.3.1 Verify two Source Range 12 hours
Neutron Flux Monitors are
OPERABLE.

AND

B.3.2 Verify Reactor Makeup 13 hours
Water Pumps combined
flow rates are within the
limits specified in the
COLR.
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SURVEILLANCE REQUIREMENTS

BDMS
3.3.9

SURVEILLANCE

FREQUENCY

SR 3.3.9.1

Perform CHANNEL CHECK.

12 hours

SR 3.3.9.2

Perform COT.

31 days

SR 3.3.9.3

Verify each automatic valve moves to the correct

position and Reactor Makeup Water pumps stop upon

receipt of an actual or simulated actuation signal.

18 months

SR 3.3.9.4

NOTE
Only required to be performed when used to satisfy
Required Action A.3 or B.3.

Perform CHANNEL CHECK on the Source Range
Neutron Flux Monitors.

12 hours

SR 3.3.9.5

NOTE

Only required to be performed when used to satisfy
Required Action A.3 or B.3.

Verify combined flowrates from both Reactor Makeup
Water Pumps are < the value in the COLR.

31 days

SR 3.3.9.6

NOTE

Only required to be performed when used to satisfy
Required Action A.3 or B.3.

Perform COT on the Source Range Neutron Flux
Monitors.

92 days
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RCS Loops — MODES 3
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops — MODE 3

LCO 3.45 Three RCS loops shall be OPERABLE, and either:

a. Three RCS loops shall be in operation when the Rod Control System
is capable of rod withdrawal; or

b.  One RCS loop shall be in operation when the Rod Control System is
not capable of rod withdrawal.

NOTE
All reactor coolant pumps may be de-energized for < 1 hour per 8 hour
period provided:

a. No operations are permitted that would cause introduction of coolant
into the RCS with boron concentration less than required to meet
SDM of LCO 3.1.1 and maintain k.4 < 0.99; and

b. Core outlet temperature is maintained at least 10°F below saturation
temperature.

APPLICABILITY: MODE 3.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1  Restore required RCS 72 hours

RCS loop(s) inoperable. loop(s) to OPERABLE

status.

B. Required Action and B.1  Bein MODE 4. 12 hours

associated Completion

Time of Condition A not

met.

(continued)
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RCS Loops - MODES 3

3.4.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
One or two required C.1  Restore required RCS 1 hour
RCS loop(s) not in loop(s) to operation.
operation and Rod
Control System capable | OR
of rod withdrawal.
C.2 De-energize all control rod | 1 hour
drive mechanisms
(CRDMs).
Three required RCS D.1  De-energize all CRDMs. Immediately
loops inoperable.
AND
OR
D.2 Suspend operations that Immediately
No RCS loop in would cause introduction of
operation. coolant into the RCS with
boron concentration less
than required to meet SDM
of LCO 3.1.1.
AND
D.3 |Initiate action to restore Immediately
one RCS loop to
OPERABLE status and
operation.
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RCS Loops — MODES 4

3.4.6
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.6 RCS Loops—MODE 4
LCO 3.4.6 Two loops consisting of any combination of RCS loops and residual heat
removal (RHR) loops shall be OPERABLE, and one loop shall be in
operation.
NOTES

All reactor coolant pumps (RCPs) and RHR pumps may be
de-energized for < 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction of
coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1 and maintain ke <

0.99; and

b.  Core outlet temperature is maintained at least 10°F below

saturation temperature.

No RCP shall be started with any RCS cold leg temperature < 285°F
unless the secondary side water temperature of each steam
generator (SG) is < 50°F above each of the RCS cold leg

temperatures.

APPLICABILITY: MODE 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One RCS loop A1 Initiate action to restore a Immediately
OPERABLE. second loop to
OPERABLE status.
AND
Two RHR loops
inoperable.
(continued)
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RCS Loops - MODES 4

3.4.6
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. One RHR loop B.1 Be in MODE 5. 24 hours
OPERABLE.
AND
ALL RCS loops
inoperable.
C. Both required RCS or CA1 Suspend operations that Immediately

RHR loops inoperable. would cause introduction of

coolant into the RCS with
OR boron concentration less

than required to meet SDM
No RCS or RHR loop in of LCO 3.1.1 and maintain
operation. Kes < 0.99.

AND
C.2 Initiate action to restore Immediately
one loop to OPERABLE
status and operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.4.6.1 Verify one RHR or RCS loop is in operation. 12 hours

SR 3.4.6.2 Verify SG secondary side water levels are > 12% narrow | 12 hours
range for required RCS loops.

SR 3.4.6.3 Verify correct breaker alignment and indicated power are | 7 dayé
available to the required pump that is not in operation.
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RCS Loops -~ MODES 5, Loops Filled
3.47
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops — MODE 5, Loops Filled
LCO 3.4.7 One residual heat removal (RHR) loop shall be OPERABLE and in
operation, and either:
a. One additional RHR loop shall be OPERABLE; or

b.  The secondary side water level of at least two steam generators
(SGs) shall be > 12% narrow range.

NOTES
1.  The RHR pump of the loop in operation may be de-energized for
< 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction of
coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

b.  Core outlet temperature is maintained at least 10°F below
saturation temperature.

2.  One required RHR loop may be inoperable for up to 2 hours for
surveillance testing provided that the other RHR loop is OPERABLE
and in operation.

3.  No reactor coolant pump shall be started with one or more RCS cold
leg temperatures < 285°F unless the secondary side water
temperature of each SG is < 50°F above each of the RCS cold leg
temperatures.

4. Al RHR loops may be removed from operation during planned
heatup to MODE 4 when at least one RCS loop is in operation.

APPLICABILITY:  MODE 5 with RCS loops filled.
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RCS Loops — MODES 5, Loops Filled

3.4.7
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One RHR loop A1 Initiate action to restore a Immediately
inoperable. second RHR loop to
OPERABLE status.
AND
OR
Required SGs
secondary side water A.2 Initiate action to restore Immediately
levels not within limits. required SG secondary
side water levels to within
limits.
B. Required RHR loops B.1 Suspend operations that Immediately
inoperable. would cause introduction of
coolant into the RCS with
OR boron concentration less
than required to meet SDM
No RHR loop in of LCO 3.1.1.
operation.
AND
B.2 Initiate action to restore Immediately
one RHR loop to
OPERABLE status and
operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours
SR 3.4.7.2 Verity SG secondary side water level is > 12% narrow 12 hours

range in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and indicated power are | 7 days
available to the required RHR pump that is not in
operation.
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RCS Loops — MODES 5, Loops Not Filled

3.4.8
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.8 RCS Loops —MODE 5, Loops Not Filled
LCO 3.4.8 Two residual heat removal (RHR) loops shall be OPERABLE and one

RHR loop shall be in operation.

NOTES

All RHR pumps may be de-energized for < 15 minutes when

switching from one loop to another provided:

a. The core outlet temperature is maintained at least 10°F below

saturation temperature.

b. No operations are permitted that would cause introduction of
coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

c. No draining operations to further reduce the RCS water

volume are permitted.

One RHR loop may be inoperable for < 2 hours for surveillance
testing provided that the other RHR loop is OPERABLE and in

operation.

APPLICABILITY: = MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One RHR loop A.1  Initiate action to restore Immediately
inoperable. RHR loop to OPERABLE
status.
(continued)
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RCS Loops — MODES 5, Loops Not Filled

34.8
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. Required RHR loops B.1  Suspend operations that Immediately
inoperable. would cause introduction of
coolant into the RCS with
OR boron concentration less
than required to meet SDM
No RHR loop in of LCO 3.1.1.
operation.
AND
B.2 Initiate action to restore Immediately
one RHR loop to
OPERABLE status and
operation.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify one RHR loop is in operation. 12 hours

SR 3.4.8.2 Verify correct breaker alignment and indicated power are | 7 days
available to the required RHR pump that is not in
operation.
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AC Sources - Shutdown
3.8.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A (continued) A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.

AND

A.2.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
required boron
concentration.

AND

A.2.4 Initiate action to restore Immediately
required offsite power
circuit to OPERABLE
status.

B. One required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS.

B.2  Suspend movement of Immediately
irradiated fuel assemblies.

B.3  Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
required boron
concentration.

B.4 Initiate action to restore Immediately
required DG to
OPERABLE status.

Catawba Units 1 and 2 3.8.2-2 Amendment Nos. 207 & 201



DC Sources - Shutdown
3.8.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
required boron
concentration.

AND

A.2.4 Initiate action to restore Immediately
required DC electrical
power subsystems to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTE
The following SRs are not required to be performed:
SR 3.8.4.7, SR 3.8.4.8, and SR 3.8.4.9.

For DC sources required to be OPERABLE, the following | In accordance with
SRs are applicable: applicable SRs

SR 3.8.4.1 SR3.84.4 SR384.7
SR3.842 SR3845 SR3.8.4.8
SR3.843 SR3.846 SR384.9
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Inverters - Shutdown
3.8.8

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
required boron
concentration.

AND

A.2.4 Initiate action to restore Immediately
required inverters to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.8.1 Verify correct voltage and alignment to required AC vital | 7 days
bus.
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Distribution Systems - Shutdown

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems—Shutdown

3.8.10

LCO 3.8.10 The necessary portion of AC, channels of DC, DC trains and AC vital
buses electrical power distribution subsystems shall be OPERABLE to
support equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and 6,

During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One or more required A.1  Declare associated Immediately
AC, channel(s) of DC, supported required
DC train(s) or AC vital feature(s) inoperable.
bus(es) electrical power
distribution subsystems | OR
inoperable.
A.2.1 Suspend CORE Immediately
ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.
AND
A.2.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
required boron
concentration.
ND
(continued)
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3.9 REFUELING OPERATIONS

3.9.2 Nuclear Instrumentation

Nuclear Instrumentation

3.9.2

LCO 3.9.2 Two Boron Dilution Mitigation System (BDMS) trains shall be OPERABLE.
NOTE
Automatic actuation of the BDMS may be blocked during core reloading
until two assemblies are loaded into the core.
APPLICABILITY: MODE 6.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A One or both BDMS A.1.1 Suspend CORE immediately
trains inoperable. ALTERATIONS.
ND
A.1.2 Suspend operations that Immediately
would cause introduction of
coolant into the RCS with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.
AND
A.1.3 Verify unborated water 1 hour

source isolation valve(s)
are closed and secured.

AND

A.1.4 Perform SR 3.9.1.1.

OR

Once per 12 hours

(continued)

Catawba Units 1 and 2

3.9.2-1

Amendment Nosoo7 & 201



Nuclear Instrumentation

3.9.2
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2.1 Verify two Source Range Immediately
Neutron Flux Monitors are
OPERABLE.
ND
A.2.2 Verify Reactor Makeup 1 hour
Water Pumps combined
flow rates are within the
limits specified in the
COLR.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.9.2.1 Perform CHANNEL CHECK. 12 hours
SR 3.9.22 Perform COT. 31 days
SR 3.9.2.3 Verify each automatic valve moves to the correct position | 18 months
and Reactor Makeup Water pumps stop upon receipt of
an actual or simulated actuation signal.
SR3.9.24 NOTE
Only required to be performed when used to satisfy
Required Action A.2.1.
Perform CHANNEL CHECK on the Source Range 12 hours
Neutron Flux Monitors.
(continued)
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RHR and Coolant Circulation - High Water Level
3.9.4

3.9 REFUELING OPERATIONS

3.9.4 Residual Heat Removal (RHR) and Coolant Circulation — High Water Level

LCO 3.94 One RHR loop shall be OPERABLE and in operation.

NOTE
The required RHR loop may be removed from operation for < 1 hour per 8 hour period,
provided no operations are permitted that would cause introduction of coolant into the Reactor
Coolant System with boron concentration less than required to meet the minimum required
boron concentration of LCO 3.9.1.

APPLICABILITY: MODE 6 with the water level > 23 ft above the top of reactor vessel flange.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. RHR loop requirements | A1 Suspend operations that Immediately
not met. would cause introduction of

coolant into the RCS with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.

A2  Suspend loading irradiated | Immediately
fuel assemblies in the
core.

A.3 Initiate action to satisfy Immediately
RHR loop requirements.

(continued)
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RHR and Coolant Circulation - Low Water Level

3.9.5
3.9 REFUELING OPERATIONS
3.9.5 Residual Heat Removal (RHR) and Coolant Circulation — Low Water Level
LCO 3.9.5 Two RHR loops shall be OPERABLE, and one RHR loop shall be in

operation.

APPLICABILITY:  MODE 6 with the water level < 23 ft above the top of reactor vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Less than the required A1 Initiate action to restore Immediately
number of RHR loops required RHR loops to
OPERABLE. OPERABLE status.

A.2 Initiate action to establish Immediately
> 23 ft of water above the
top of reactor vessel
flange.

B. No RHR loop in B.1  Suspend operations that Immediately

operation. would cause introduction of
coolant into the RCS with
boron concentration less
than required to meet the
boron concentration of
LCO 3.9.1.

>
Z
O

(continued)
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

the P-10 setpoint, the NIS intermediate range detector performs the
monitoring Functions. If THERMAL POWER is greater than the P-6
setpoint but less than the P-10 setpoint, 2 hours is allowed to reduce
THERMAL POWER below the P-6 setpoint or increase to THERMAL
POWER above the P-10 setpoint. The NIS Intermediate Range Neutron
Flux channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the capability of the power
range, P-10. If THERMAL POWER is greater than the P-10 setpoint, the
NIS power range detectors perform the monitoring and protection
functions and the intermediate range is not required. The Completion
Times allow for a slow and controlled power adjustment above P-10 or
below P-6 and take into account the redundant capability afforded by the
redundant OPERABLE channel, and the low probability of its failure
during this period. This action does not require the inoperable channel to
be tripped because the Function uses one-out-of-two logic. Tripping one
channel would trip the reactor. Thus, the Required Actions specified in
this Condition are only applicable when channel failure does not result in
reactor trip.

G.1and G.2

Condition G applies to two inoperable Intermediate Range Neutron Flux
trip channels in MODE 2 when THERMAL POWER is above the P-6
setpoint and below the P-10 setpoint.

Required Actions specified in this Condition are only applicable when
channel failures do not result in reactor trip. Above the P-6 setpoint and
below the P-10 setpoint, the NIS intermediate range detector performs
the monitoring Functions. With no intermediate range channels
OPERABLE, the Required Actions are to suspend operations involving
positive reactivity additions immediately. This will preclude any power
level increase since there are no OPERABLE Intermediate Range
Neutron Flux channels. The operator must also reduce THERMAL
POWER below the P-6 setpoint within two hours. Below P-6, the Source
Range Neutron Flux channels will be able to monitor the core power
level. The Completion Time of 2 hours will allow a slow and controlied
power reduction to less than the P-6 setpoint and takes into account the
low probability of occurrence of an event during this period that may
require the protection afforded by the NIS Intermediate Range Neutron
Flux trip. Required Action G.1 is modified by a Note to indicate that
normal plant control operations that individually add limited positive
reactivity (e.g., temperature or boron fluctuations associated with RCS
inventory management or temperature control) are not precluded by this
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

Action.

H1

Condition H applies to the Intermediate Range Neutron Flux trip when
THERMAL POWER is below the P-6 setpoint and one or two channels
are inoperable. Below the P-6 setpoint, the NIS source range performs
the monitoring and protection functions. The inoperable NIS intermediate
range channel(s) must be returned to OPERABLE status prior to
increasing power above the P-6 setpoint. The NIS intermediate range
channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the capability of the power
range, P-10.

L1

Condition | applies to one inoperable Source Range Neutron Flux trip
channel when in MODE 2, below the P-6 setpoint, and performing a
reactor startup. With the unit in this Condition, below P-6, the NIS source
range performs the monitoring and protection functions. With one of the
two channels inoperable, operations involving positive reactivity additions
shall be suspended immediately. This will preclude any power escalation.
With only one source range channel OPERABLE, core protection is
severely reduced and any actions that add positive reactivity to the core
must be suspended immediately. Required Action 1.1 is modified by a
Note to indicate that normal plant control operations that individually add
limited positive reactivity (e.g., temperature or boron fluctuations
associated with RCS inventory management or temperature control) are
not precluded by this Action.

J.1

Condition J applies to two inoperable Source Range Neutron Flux trip
channels when in MODE 2, below the P-6 setpoint, and performing a
reactor startup, or in MODE 3, 4, or 5 with the RTBs closed and the CRD
System capable of rod withdrawal. With the unit in this Condition,

below P-6, the NIS source range performs the monitoring and protection
functions. With both source range channels inoperable, the RTBs must
be opened immediately. With the RTBs open, the core is in a more
stable condition and the unit exits this Condition.
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BASES

BDMS
B 3.3.9

APPLICABILITY (continued)

The BDMS OPERABILITY requirements are not applicable in MODES 1
and 2 because an inadvertent boron dilution would be terminated by a
source range trip, a trip on the Power Range Neutron Flux—High (low
setpoint nominally 25% RTP), or Overtemperature AT. These RTS
Functions are discussed in LCO 3.3.1, "RTS Instrumentation.”

The requirements for OPERABILITY of the BDMS in MODE 6 are
described in LCO 3.9.2, "Boron Dilution Mitigation System."

ACTIONS

The most common cause of channel inoperability is outright failure or drift
of the shutdown margin monitor sufficient to exceed the tolerance allowed
by the unit specific calibration procedure. Typically, the drift is found to
be small and results in a delay of actuation rather than a total loss of
function. This determination of setpoint drift is generally made during the
performance of a COT when the process instrumentation is set up for
adjustment to bring it to within specification. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration procedure,
the channel must be declared inoperable immediately and the appropriate
Condition entered.

A1, A21,A22 A3.1,andA.3.2

With one BDMS train inoperable, redundancy for mitigation of dilution
events is no longer available. In this case, the BDMS train is required to
be restored to OPERABLE status within 48 hours. As an alternative
(Required Actions A.2.1 and A.2.2), operations involving positive
reactivity additions must be suspended and valve NV-230 must be closed
and secured within the following hour to isolate the unborated water
sources. A third alternative (Required Actions A.3.1 and A.3.2) is to
provide alternate methods of monitoring core reactivity conditions and
controlling boron dilution incidents. Alternative monitoring may be
provided by the two Source Range Neutron Flux monitors. These
monitors must be verified to operate with alarm setpoints less than or
equal to one-half decade (Square root of 10) above the steady-state
count rate. In addition, the combined flowrate from both reactor makeup
water pumps must be verified within the next hour to be within the limits
specified in the COLR. Required Action A.2.1 is modified by a Note,
which permits plant temperature changes provided the temperature
change is accounted for in the calculated SDM and that ket remains <
0.99. Introduction of temperature changes, including temperature
increases when a positive MTC exists, must be evaluated to ensure they
do not result in a loss of required SDM or adequate margin to criticality.
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B 3.3.9
BASES

ACTIONS (continued)

The Completion Times are based on the remaining OPERABLE BDMS
train and the low probability of an event occurring during this time.

B.1,B.2.1,B.2.2, B.3.1, and B.3.2

With both BDMS trains inoperable, the automatic capability for mitigation
of dilution events is no longer available. In this case, one BDMS train is
required to be restored to OPERABLE status within 12 hours. As an
alternative (Required Actions B.2.1 and B.2.2), operations involving
positive reactivity additions must be suspended and valve NV-230 must
be closed and secured within the following hour to isolate the unborated
water sources. A third alternative (Required Actions B.3.1 and B.3.2) is
to provide alternate methods of monitoring core reactivity conditions and
controlling boron dilution incidents. Alternative monitoring may be
provided by the two Source Range Neutron Flux monitors. These
monitors must be verified to operate with alarm setpoints less than or
equal to one-half decade (Square root of 10) above the steady-state
count rate. In addition, the combined flowrate from both reactor makeup
water pumps must be verified within the next hour to be within the limits
specified in the COLR. Required Action B.2.1 is modified by a Note,
which permits plant temperature changes provided the temperature
change is accounted for in the calculated SDM and that ke remains <
0.99. Introduction of temperature changes, including temperature
increases when a positive MTC exists, must be evaluated to ensure they
do not result in a loss of required SDM or adequate margin to criticality.

The Completion Times are based on the low probability of an event
occurring during this time.

SURVEILLANCE SR 3.3.9.1

REQUIREMENTS
SR 3.3.9.1 is the performance of a CHANNEL CHECK on the BDMS,
which is a comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the assumption that
the two indication channels should be consistent with core conditions.
Changes in fuel loading and core geometry can result in significant
differences, but each channel should be consistent with its local
conditions. The Frequency of 12 hours is consistent with the CHANNEL
CHECK Frequency specified for similar instruments in LCO 3.3.1.
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RCS Loops ~ MODE 3
B 345

LCO (continued)

Utilization of the Note is permitted provided the following conditions are
met, along with any other conditions imposed by initial startup test
procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentration less than required
to assure the SDM of LCO 3.1.1 and maintain ks < 0.99, thereby
maintaining an adequate margin to criticality. Boron reduction with
coolant at boron concentration less than required to assure SDM
and maintain ke < 0.99, is prohibited because a uniform
concentration distribution throughout the RCS cannot be ensured
when in natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level specified in
SR 3.4.5.2. An RCP is OPERABLE if it is capable of being powered and
is able to provide forced flow if required.

APPLICABILITY

In MODE 3, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing.
The most stringent condition of the LCO, that is, three RCS loops
OPERABLE and three RCS loops in operation, applies to MODE 3 with
RTBs in the closed position. The least stringent condition, that is, three
RCS loops OPERABLE and one RCS loop in operation, applies to
MODE 3 with the RTBs open.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops—MODES 1 and 2%,

LCO 3.4.6, "RCS Loops—MODE 4";

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

LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled";

LCO 3.4.17, "RCS Loops—Test Exceptions®;

LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant
Circulation—High Water Level" (MODE 6); and

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation—Low Water Level" (MODE 6).
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ACTIONS (continued)

CRDMs must be de-energized by opening the RTBs or de-energizing the
MG sets. All operations involving introduction of coolant into the RCS with
boron concentration less than required to meet SDM of LCO 3.1.1 must
be suspended, and action to restore one of the RCS loops to OPERABLE
status and operation must be initiated. RCP seal injection flow is not
considered to be an operation involving a reduction in RCS boron
concentration. Boron dilution requires forced circulation for proper mixing,
and opening the RTBs or de-energizing the MG sets removes the
possibility of an inadvertent rod withdrawal. Suspending the introduction
of coolant into the RCS of coolant with boron concentration less than
required to meet the minimum SDM of LCO 3.1.1 is required to assure
continued safe operation. With coolant added without forced circulation,
unmixed coolant could be introduced to the core, however, coolant added
with boron concentration meeting the minimum SDM maintains
acceptable margin to criticality. The immediate Completion Time refiects
the importance of maintaining operation for heat removal. The action to
restore must be continued until one loop is restored to OPERABLE status
and operation. Once the CRDMs have been de-energized by opening the
RTBs or de-energizing the MG sets, other methods to keep the CRDMs
de-energized may be used. These methods are pulling fuses or opening
sliding links in the rod control cabinets. This allows the flexibility for
closing the RTBs or energizing the MG sets, while still preventing rod
motion.

SURVEILLANCE
REQUIREMENTS

SR 3451

This SR requires verification every 12 hours that the required loops are in
operation. Verification includes flow rate, temperature, and pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RCS loop
performance.

SR 3452

SR 3.4.5.2 requires verification of SG OPERABILITY. SG OPERABILITY
is verified by ensuring that the secondary side narrow range water level is
= 12% for required RCS loops. If the SG secondary side narrow range
water level is < 12%, the tubes may become uncovered and the
associated loop may not be capable of providing the heat sink for removal
of the decay heat. The 12 hour Frequency is considered adequate in view
of other indications available in the control room to alert the operator to a
loss of SG level.
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RCS Loops - MODE 3
B 3.4.5

SURVEILLANCE REQUIREMENTS (continued)

SR 3.45.3

Verification that the required RCPs are OPERABLE ensures that safety
analyses limits are met. The requirement also ensures that an additional
RCP can be placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is performed by

verifying proper breaker alignment and power availability to the required
RCPs.

REFERENCES

1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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LCO (continued)

performed during the startup testing program is the validation of rod drop
times during cold conditions, both with and without flow. The no flow test
may be performed in MODE 3, 4, or 5§ and requires that the pumps be
stopped for a short period of time. The Note permits the de-energizing of
the pumps in order to perform this test and validate the assumed analysis
values. If changes are made to the RCS that would cause a change to
the flow characteristics of the RCS, the input values must be revalidated
by conducting the test again. The 1 hour time period is adequate to
perform the test, and operating experience has shown that boron
stratification is not a problem during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following conditions are met
along with any other conditions imposed by initial startup test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant with boron concentrations less than
required to meet SDM of LCO 3.1.1 and maintain kes < 0.99,
therefore maintaining an adequate margin to criticality. Boron
reduction with coolant at boron concentrations less than required to
assure SDM and maintain kex < 0.99 is prohibited because a
uniform concentration distribution throughout the RCS cannot be
ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of
an RCP with any RCS cold leg temperature < 285°F. This restraint is to
prevent a low temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level specified in

SR 3.4.6.2. The water level is maintained by an OPERABLE AFW train in
accordance with LCO 3.7.5, "Auxiliary Feedwater System."”

Similarly for the RHR System, an OPERABLE RHR loop comprises an
OPERABLE RHR pump capable of providing forced flow to an
OPERABLE RHR heat exchanger. RCPs and RHR pumps are
OPERABLE if they are capable of being powered and are able to provide
forced flow if required.
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ACTIONS (continued)

ClandC.2

If no loop is OPERABLE or in operation, except during conditions
permitted by Note 1 in the LCO section, all operations involving
introduction of coolant into the RCS with boron concentration less than
required to meet SDM of LCO 3.1.1 and maintain ket < 0.99 must be
suspended and action to restore one RCS or RHR loop to OPERABLE
status and operation must be initiated. RCP seal injection flow is not
considered to be an operation involving a reduction in RCS boron
concentration. The required margin to criticality must not be reduced in
this type of operation. Suspending the introduction of coolant into the
RCS of coolant with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1 and maintain ke < 0.99 is required to assure
continued safe operation. With coolant added without forced circulation,
unmixed coolant could be introduced to the core, however, coolant added
with boron concentration meeting the minimum SDM and key requirements
maintains acceptable margin to criticality. The immediate Completion
Times reflect the importance of maintaining operation for decay heat
removal. The action to restore must be continued until one loop is
restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.6.1

This SR requires verification every 12 hours that one RCS or RHR loop is
in operation. Verification includes flow rate, temperature, or pump status
monitoring, which help ensure that forced fiow is providing heat removal.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RCS and
RHR loop performance.

SR 3.46.2

SR 3.4.6.2 requires verification of SG OPERABILITY. SG OPERABILITY
is verified by ensuring that the secondary side narrow range water level is
> 12%. If the SG secondary side narrow range water level is < 12%, the
tubes may become uncovered and the associated loop may not be
capable of providing the heat sink necessary for removal of decay heat.
The 12 hour Frequency is considered adequate in view of other
indications available in the control room to alert the operator to the loss of
SG level.
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LCO

The purpose of this LCO is to require that at least one of the RHR loops
be OPERABLE and in operation with an additional RHR loop OPERABLE
or two SGs with secondary side narrow range water level 2 12%. One
RHR loop provides sufficient forced circulation to perform the safety
functions of the reactor coolant under these conditions. An additional
RHR loop is required to be OPERABLE to meet single failure
considerations. However, if the standby RHR loop is not OPERABLE, an
acceptable alternate method is two SGs with their secondary side narrow
range water levels > 12%. Should the operating RHR loop fail, the SGs
could be used to remove the decay heat.

Note 1 permits all RHR pumps to be de-energized < 1 hour per 8 hour
period. The purpose of the Note is to permit tests designed to validate
various accident analyses values. One of the tests performed during the
startup testing program is the validation of rod drop times during cold
conditions, both with and without flow. The no flow test may be performed
in MODE 3, 4, or 5 and requires that the pumps be stopped for a short
period of time. The Note permits de-energizing of the pumps in order to
perform this test and validate the assumed analysis values. If changes
are made to the RCS that would cause a change to the fiow
characteristics of the RCS, the input values must be revalidated by
conducting the test again. The 1 hour time period is adequate to perform
the test, and operating experience has shown that boron stratification is
not likely during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following conditions are met,
along with any other conditions imposed by initial startup test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant with boron concentrations less than
required to meet SDM of LCO 3.1.1, therefore maintaining an
adequate margin to criticality. Boron reduction with coolant at boron
concentrations less than required to assure SDM is maintained is
prohibited because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

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

Note 3 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of a
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RCS Loops ~ MODE 5, Loops Filled
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LCO (continued)

reactor coolant pump (RCP) with an RCS cold leg temperature < 285°F.
This restriction is to prevent a low temperature overpressure event due to
a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MODE 4 during
a planned heatup by permitting removal of RHR loops from operation
when at least one RCS loop is in operation. This Note provides for the
transition to MODE 4 where an RCS loop is permitted to be in operation
and replaces the RCS circulation function provided by the RHR loops.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat exchanger.
If not in its normal RHR alignment from the RCS hot leg and returning to
the RCS cold legs, the required RHR loop is OPERABLE provided the
system may be placed in service from the control room, or may be placed
in service in a short period of time by actions outside the control room and
there are no restraints to placing the equipment in service. RHR pumps
are OPERABLE if they are capable of being powered and are able to
provide flow if required. An OPERABLE SG can perform as a heat sink
when it has an adequate water level and is OPERABLE in accordance
with the Steam Generator Tube Surveillance Program.

APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced circulation of
the reactor coolant to remove decay heat from the core and to provide
proper boron mixing. One loop of RHR provides sufficient circulation for
these purposes. However, one additional RHR loop is required to be
OPERABLE, or the secondary side narrow range water level of at least
two SGs is required to be 2 12%.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops—MODES 1 and 2%

LCO 3.4.5, "RCS Loops—MODE 3",

LCO 3.4.6, "RCS Loops—MODE 4",

LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled";

LCO 3.4.17 "RCS Loops—Test Exceptions”;

LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant
Circulation—High Water Level" (MODE 6); and

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation—Low Water Level" (MODE 6).
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RCS Loops —~ MODE 5, Loops Filled
B 34.7

ACTIONS

A.1and A.2

If one RHR loop is inoperable and the required SGs have secondary side
narrow range water levels < 12%, redundancy for heat removal is lost.
Action must be initiated immediately to restore a second RHR loop to
OPERABLE status or to restore the required SG secondary side water
levels. Either Required Action A.1 or Required Action A.2 will restore
redundant heat removal paths. The immediate Completion Time reflects
the importance of maintaining the availability of two paths for heat
removal.

B.1 and B.2

If no RHR loop is in operation, except during conditions permitted by

Note 1, or if no loop is OPERABLE, all operations involving introduction of
coolant into the RCS with boron concentration less than required to meet
SDM of LCO 3.1.1 must be suspended and action to restore one RHR
loop to OPERABLE status and operation must be initiated. RCP seal
injection flow is not considered to be an operation involving a reduction in
RCS boron concentration. Suspending the introduction of coolant into the
RCS of coolant with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1 is required to assure continued safe
operation. With coolant added without forced circulation, unmixed coolant
could be introduced to the core, however, coolant added with boron
concentration meeting the minimum SDM maintains acceptable margin to
criticality. The immediate Completion Times refiect the importance of
maintaining operation for heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1

This SR requires verification every 12 hours that the required loop is in
operation. Verification includes flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RHR loop
performance.

SR 3.4.7.2

Verifying that at least two SGs are OPERABLE by ensuring their
secondary side narrow range water levels are = 12% ensures an alternate
decay heat removal method in the event that the second RHR loop is not
OPERABLE. If both RHR loops are OPERABLE, this Surveillance is not
needed. The 12 hour Frequency is considered adequate in view of other
indications available in the control room to alert the operator to the loss of
SG level.
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BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.4.7.3

Verification that a second RHR pump is OPERABLE ensures that an
additional pump can be placed in operation, if needed, to maintain decay
heat removal and reactor coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to the RHR pump.
If secondary side narrow range water level is 2 12% in at least two SGs,
this Surveillance is not needed. The Frequency of 7 days is considered
reasonable in view of other administrative controls available and has been
shown to be acceptable by operating experience.

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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RCS Loops—MODE 5, Loops Not Filled
B3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops—MODE 5, Loops Not Filled

BASES

BACKGROUND

In MODE 5 with the RCS loops not filled, the primary function of the
reactor coolant is the removal of decay heat generated in the fuel, and the
transfer of this heat to the component cooling water via the residual heat
removal (RHR) heat exchangers. The steam generators (SGs) are not
available as a heat sink when the loops are not filled. The secondary
function of the reactor coolant is to act as a carrier for the soluble neutron
poison, boric acid.

In MODE 5 with loops not filled, only RHR pumps can be used for coolant
circulation. The number of pumps in operation can vary to suit the
operational needs. The intent of this LCO is to provide forced flow from at
least one RHR pump for decay heat removal and transport and to require
that two paths be available to provide redundancy for heat removal.

APPLICABLE

In MODE 5, RCS circulation is considered in the determination of the time

SAFETY ANALYSES time available for mitigation of the accidental boron dilution event. The

RHR loops provide this circulation. The flow provided by one RHR loop is
adequate for heat removal and for boron mixing.

RCS loops in MODE 5 (loops not filled) satisfy Criterion 4 of 10 CFR 50.36
(Ref. 1).

LCO

The purpose of this LCO is to require that at least two RHR loops be
OPERABLE and one of these loops be in operation. An OPERABLE loop
is one that has the capability of transferring heat from the reactor coolant
at a controlled rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump meets the
LCO requirement for one loop in operation. An additional RHR loop is
required to be OPERABLE to meet single failure considerations.

Note 1 permits all RHR pumps to be de-energized for < 15 minutes when
switching from one loop to another. The circumstances for stopping both
RHR pumps are to be limited to situations when the outage time is short
and core outlet temperature is maintained at least 10°F below saturation
temperature. The Note prohibits boron dilution with coolant at boron
concentrations less than required to assure SDM of LCO 3.1.1 is
maintained or draining operations when RHR forced flow is stopped.
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LCO (continued)

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

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat exchanger.
RHR pumps are OPERABLE if they are capable of being powered and
are able to provide flow if required. If not in its normal RHR alignment
from the RCS hot leg and returning to the RCS cold legs, the required
RHR loop is OPERABLE provided the system may be placed in service
from the control room, or may be placed in service in a short period of
time by actions outside the control room and there are no restraints to
placing the equipment in service.

APPLICABILITY

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

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops—MODES 1 and 2";

LCO 3.4.5, "RCS Loops—MODE 3%;

LCO 3.4.6, "RCS Loops—MODE 4%

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

LCO 3.4.17, "RCS Loops—Test Exceptions";

LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant
Circulation—High Water Level* (MODE 6); and

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation—Low Water Level" (MODE 6).

ACTIONS

Al

If only one RHR loop is OPERABLE and in operation, redundancy for
RHR is lost. Action must be initiated to restore a second loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for heat removal.

B.1andB.2

If no required RHR loops are OPERABLE or in operation, except during
conditions permitted by Note 1, all operations involving introduction of
coolant into the RCS with boron concentration less than required to meet
SDM of LCO 3.1.1 must be suspended and action must be initiated
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ACTIONS (continued)

immediately to restore an RHR loop to OPERABLE status and operation.

RCP seal injection flow is not considered to be an operation involving a
reduction in RCS boron concentration. The required margin to criticality
must not be reduced in this type of operation. Suspending the
introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to
assure continued safe operation. With coolant added without forced
circulation, unmixed coolant could be introduced to the core, however,
coolant added with boron concentration meeting the minimum SDM
maintains acceptable margin to criticality. The immediate Completion
Time reflects the importance of maintaining operation for heat removal.
The action to restore must continue until one loop is restored to
OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.8.1

This SR requires verification every 12 hours that one loop is in operation.
Verification includes flow rate, temperature, or pump status monitoring,
which help ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RHR loop
performance.

SR 3.4.8.2

Verification that the required number of pumps are OPERABLE ensures
that an additional pump can be placed in operation, if needed, to maintain
decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power available to
the required pumps. The Frequency of 7 days is considered reasonable
in view of other administrative controls available and has been shown to
be acceptable by operating experience.

REFERENCES

1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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AC Sources—Shutdown
B 3.8.2
BASES

ACTIONS (continued)

A21,A22 A2.3 A24, B.1,B.2 B3, and B.4

With the offsite circuit not available to all required trains, the option would
still exist to declare all required features inoperable. Since this option
may involve undesired administrative efforts, the allowance for sufficiently
conservative actions is made. With the required DG inoperable, the
minimum required diversity of AC power sources is not available. It is,
therefore, required to suspend CORE ALTERATIONS, movement of
irradiated fuel assemblies, and operations involving positive reactivity
additions that could result in loss of required SDM (MODE 5) or required
boron concentration (MODE 6). Suspending positive reactivity additions
that could result in failure to meet the minimum SDM or boron
concentration limits is required to assure continued safe operation.
Introduction of coolant inventory must be from sources that have a boron
concentration greater than that what would be required in the RCS for
minimum SDM or refueling boron concentration. This may result in an
overall reduction in RCS boron concentration, but provides acceptable
margin to maintaining subcritical operation. Introduction of temperature
changes including temperature increases when operating with a positive
MTC must also be evaluated to ensure they do not result in a loss of
required SDM.

Suspension of these activities does not preclude completion of actions to
establish a safe conservative condition. These actions minimize the
probability or the occurrence of postulated events. It is further required to
immediately initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in order to provide
the necessary AC power to the unit safety systems.

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required AC
electrical power sources should be completed as quickly as possible in
order to minimize the time during which the unit safety systems may be
without sufficient power.

Pursuant to LCO 3.0.6, the Distribution System's ACTIONS would not be
entered even if all AC sources to it are inoperable, resulting in de-
energization. Therefore, the Required Actions of Condition A are
modified by a Note to indicate that when Condition A is entered with no
AC power to any required ESF bus, the ACTIONS for LCO 3.8.10 must
be immediately entered. This Note allows Condition A to provide
requirements for the loss of the offsite circuit, whether or not a train is de-
energized. LCO 3.8.10 would provide the appropriate restrictions for the
situation involving a de-energized train.
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DC Sources—Shutdown
B 3.8.5

LCO (continued)

and interconnecting cabling within the train, are required to be
OPERABLE to support required trains of the distribution systems required
OPERABLE by LCO 3.8.10, "Distribution Systems—Shutdown." This
ensures the availability of sufficient DC electrical power sources to
operate the unit in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling accidents).

APPLICABILITY The DC electrical power sources required to be OPERABLE in MODES 5
and 6, and during movement of irradiated fuel assemblies, provide
assurance that:

a. Required features to provide adequate coolant inventory makeup
are available for the irradiated fuel assemblies in the core;

b. Required features needed to mitigate a fuel handling accident are
available;

C. Required features necessary to mitigate the effects of events that
can lead to core damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring
and maintaining the unit in a cold shutdown condition or refueling
condition.

The DC electrical power requirements for MODES 1, 2, 3, and 4 are

covered in LCO 3.8.4.

ACTIONS A11,A21, A22 A23 andA24

If two trains are required by LCO 3.8.10, the remaining train with DC
power available may be capable of supporting sufficient systems to allow
continuation of CORE ALTERATIONS and fuel movement. By allowing
the option to declare required features inoperable with the associated DC
power source(s) inoperable, appropriate restrictions will be implemented
in accordance with the affected required features LCO ACTIONS. In
many instances, this option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, and operations involving positive reactivity additions) that
could result in loss of required SDM (MODE 5) or required boron
concentration (MODE 6). Suspending positive reactivity additions that
could result in failure to meet the minimum SDM or boron concentration
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BASES

DC Sources—Shutdown
B 3.8.5

ACTIONS (continued)

limits is required to assure continued safe operation. Introduction of
coolant inventory must be from sources that have a boron concentration
greater than that what would be required in the RCS for minimum SDM or
refueling boron concentration. This may result in an overall reduction in
RCS boron concentration, but provides acceptable margin to maintaining
subcritical operation. Introduction of temperature changes including
temperature increases when operating with a positive MTC must also be
evaluated to ensure they do not result in a loss of required SDM.

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

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required DC
electrical power subsystems should be completed as quickly as possible
in order to minimize the time during which the unit safety systems may be
without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1

SR 3.8.5.1 requires performance of all Surveillances required by
SR 3.8.4.1 through SR 3.8.4.9. Therefore, see the corresponding Bases
for LCO 3.8.4 for a discussion of each SR.

This SR is modified by a Note. The reason for the Note is to preclude
requiring the OPERABLE DC sources from being discharged below their
capability to provide the required power supply or otherwise rendered
inoperable during the performance of SRs. It is the intent that these SRs
must still be capable of being met, but actual performance is not required.

REFERENCES

1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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inverters—Shutdown
B 3.8.8

ACTIONS (continued)

this option may involve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies, and
operations involving positive reactivity additions) that could result in loss
of required SDM (MODE 5) or required boron concentration (MODE 6).
Suspending positive reactivity additions that could result in failure to meet
the minimum SDM or boron concentration limits is required to assure
continued safe operation. Introduction of coolant inventory must be from
sources that have a boron concentration greater than that what would be
required in the RCS for minimum SDM or refueling boron concentration.
This may result in an overall reduction in RCS boron concentration, but
provides acceptable margin to maintaining subcritical operation.
Introduction of temperature changes including temperature increases
when operating with a positive MTC must also be evaluated to ensure
they do not resutlt in a loss of required SDM.

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

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

SURVEILLANCE
REQUIREMENTS

SR 3.8.8.1

This Surveillance verifies that the power sources are functioning properly
with all required circuit breakers closed and AC vital bus energized from
the required power source. The verification of proper indicated voltage
ensures that required power is readily available for the instrumentation
connected to the AC vital bus. The 7 day Frequency takes into account
the redundant capability of the power sources and other indications
available in the control room that alert the operator to inverter
malfunctions.
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Inverters—Shutdown
B 3.8.8
BASES

REFERENCES 1.  UFSAR, Chapter 6.
2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c){2)(ii).

Catawba Units 1 and 2 B 3.8.8-4 Revision No. 0



Distribution Systems—Shutdown
B 3.8.10
BASES

ACTIONS (continued)

the affected distribution subsystem LCO's Required Actions. In many
instances, this option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, and operations involving positive reactivity additions that
could result in loss of required SDM (MODE 5) or required boron
concentration (MODE 6)). Suspending positive reactivity additions that
could result in failure to meet the minimum SDM or boron concentration
limits is required to assure continued safe operation. Introduction of
coolant inventory must be from sources that have a boron concentration
greater than that what would be required in the RCS for minimum SDM or
refueling boron concentration. This may result in an overall reduction in
RCS boron concentration, but provides acceptable margin to maintaining
subcritical operation. Introduction of temperature changes including
temperature increases when operating with a positive MTC must also be
evaluated to ensure they do not result in a loss of required SDM.

Suspension of these activities does not preclude completion of actions to
establish a safe conservative condition. These actions minimize the
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action until restoration
is accomplished in order to provide the necessary power to the unit safety
systems.

Notwithstanding performance of the above conservative Required
Actions, a required residual heat removal (RHR) subsystem and/or
required Low Temperature Overpressure Protection (LTOP) features may
be inoperable. In this case, Required Actions A.2.1 through A.2.4 do not
adequately address the concerns relating to coolant circulation and heat
removal. Pursuant to LCO 3.0.6, the RHR or LTOP ACTIONS would not
be entered. Therefore, Required Actions A.2.5 and A.2.6 is provided to
direct declaring RHR or LTOP inoperable, which resuilts in taking the
appropriate actions.

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required
distribution subsystems should be completed as quickly as possible in
order to minimize the time the unit safety systems may be without power.

Catawba Units 1 and 2 B 3.8.10-3 Revision No. 2




Distribution Systems—Shutdown
B 3.8.10
BASES

SURVEILLANCE SR 3.8.10.1

REQUIREMENTS
This Surveillance verifies that the AC, channels of DC, DC trains, and AC
vital bus electrical power distribution subsystems are functioning properly,
with all the buses energized. The verification of proper indicated voltage
availability on the buses ensures that the required power is readily
available for motive as well as control functions for critical system loads
connected to these buses. The 7 day Frequency takes into account the
capability of the electrical power distribution subsystems, and other
indications available in the control room that alert the operator to
subsystem malfunctions.

REFERENCES 1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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Boron Concentration
B 3.9.1

BASES

APPLICABLE During refueling operations, the reactivity condition of the core is

SAFETY ANALYSES consistent with the initial conditions assumed for the boron dilution
accident in the accident analysis and is conservative for MODE 6. The
boron concentration limit specified in the COLR is based on the core
reactivity at the beginning of each fuel cycle (the end of refueling) and
includes an uncertainty allowance.

The required boron concentration and the plant refueling procedures that
verify the correct fuel loading plan (including full core mapping) ensure
that the ke of the core will remain < 0.95 during the refueling operation.
Hence, at least a 5% Ak/k margin of safety is established during refueling.

During refueling, the water volume in the spent fuel pool, the transfer
canal, the refueling canal, the refueling cavity, and the reactor vessel form
a single mass. As a result, the soluble boron concentration is relatively
the same in each of these volumes.

The RCS boron concentration satisfies Criterion 2 of 10 CFR 50.36 (Ref.
2).

LCO The LCO requires that a minimum boron concentration be maintained in
the RCS, the refueling canal, and the refueling cavity while in MODE 6.
The boron concentration limit specified in the COLR ensures that a core
ket Of < 0.95 is maintained during fuel handling operations. Violation of
the LCO could lead to an inadvertent criticality during MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in the reactor
vessel will remain subcritical. The required boron concentration ensures a
ket < 0.95. Above MODE 6, LCO 3.1.1, "SHUTDOWN MARGIN (SDM),"
ensures that an adequate amount of negative reactivity is available to shut
down the reactor and maintain it subcritical.

ACTIONS AlandA2

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

Suspension of CORE ALTERATIONS and positive reactivity additions
shall not preclude moving a component to a safe position. Operations
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Boron Concentration
B 3.9.1

BASES

ACTIONS (continued)

that individually add limited positive reactivity (e.g., temperature
fluctuations from inventory addition or temperature contro! fluctuations),
but when combined with all other operations affecting core reactivity (e.g.,
intentional boration) result in overall net negative reactivity addition, are
not precluded by this Action.

A3

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

In determining the required combination of boration flow rate and
concentration, no unique Design Basis Event must be satisfied. The only
requirement is to restore the boron concentration to its required value as
soon as possible. In order to raise the boron concentration as soon as
possible, the operator should begin boration with the best source available
for unit conditions. An acceptable method is to borate at greater than or
equal to 30 gpm of a solution containing greater than or equal to 7000
ppm boron or its equivalent.

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

SURVEILLANCE SR 3.9.1.1

REQUIREMENTS
This SR ensures that the coolant boron concentration in the RCS, the
refueling canal, and the refueling cavity is within the COLR limits. The
boron concentration of the coolant in each volume is determined
periodically by chemica! analysis. One sample from the refueling canal or
reactor cavity is sufficient to determine the boron concentration in that
volume of water. An additional sample is taken from the RCS.

A minimum Frequency of once every 72 hours is a reasonable amount of
time to verify the boron concentration of representative samples. The
Frequency is based on operating experience, which has shown 72 hours
to be adequate.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. 10 CFR 50.36, Technical Specifications (¢)(2)(ii).
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BASES

Nuclear Instrumentation
B 3.9.2

BACKGROUND (continued)

detectors monitor neutrons leaking from the core. Neutron flux indication
is provided in counts per second. The NIS source range channels and
the Gamma-Metrics shutdown monitors provide continuous visible
indication in the control room and an audible alarm to alert operators of a
possible dilution accident. In addition, the NIS source range channels
provide audible indication in the control room and in the containment.

APPLICABLE

The BDMS senses abnormal increases in source range counts per minute

SAFETY ANALYSES (flux rate) and actuates CVCS and RWST valves to mitigate the

consequences of an inadvertent boron dilution event (Ref. 1). The
accident analyses rely on automatic BDMS actuation to mitigate the
consequences of inadvertent boron dilution events.

The BDMS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 2).

LCO

This LCO requires that two Boron Dilution Mitigation System trains be
OPERABLE to ensure that appropriate monitoring capability is available to
detect changes in core reactivity. They are required to be operating with
Shutdown Margin Alarm Ratios set at less than or equal to 4 times the
steady-state count rate, each with continuous indication in the control
room.

The LCO is modified by a Note which allows the automatic actuation
function of the BDMS to be blocked during core reloading until two fuel
assemblies are loaded into the core. This provides an initial background
count rate for setting the BDMS actuation setpoint and prevents
unintentional actuations when the first two assemblies are loaded.

APPLICABILITY

In MODE 6, the Boron Dilution Mitigation System must be OPERABLE to
determine changes in core reactivity. In MODES 2, 3, 4, and 5, this same
installed BDMS and associated circuitry is also required to be OPERABLE
by LCO 3.3.9, "Boron Dilution Mitigation System (BDMS)".

ACTIONS

A11,A1.2 A13. A1.4. A21,andA.2.2

With only one or no Boron Dilution Mitigation System trains available, the
system is considered inoperable and CORE ALTERATIONS and
introduction of coolant into the RCS with boron concentration less than
required to meet the minimum boron concentration of LCO 3.9.1 must be
suspended immediately. Suspending positive reactivity additions that
could result in failure to meet the minimum boron concentration limit is
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BASES

Nuclear Instrumentation
B 3.9.2

ACTIONS (continued)

Required to assure continued safe operation. Introduction of coolant
inventory must be from sources that have a boron concentration greater
than that which would be required in the RCS for minimum refueling boron
concentration. This may result in an overall reduction in RCS boron
concentration, but provides acceptable margin to maintaining subcritical
operation. In addition, valve NV-230 must be closed and secured within 1
hour to isolate the unborated water source and RCS boron concentration
must be verified once per 12 hours. Performance of Required Actions
A.1.1 and A.1.2 shall not preclude completion of movement of a
component to a safe position.

An option to isolating the unborated water source is provided to allow
alternate methods of monitoring core reactivity conditions and controlling
boron dilution incidents. This includes the utilization of the two Source
Range Neutron Flux Monitors. These monitors must be verified to
operate with alarm setpoints less than or equal to one-half decade
(square root of 10) above the steady-state count rate, each with
continuous visual indication in the control room. In addition, the combined
flowrate from both Reactor Makeup Water Pumps must be verified to be
within the limits specified in the COLR in 1 hour. Once these options are
verified, CORE ALTERATIONS and positive reactivity changes can
continue.

SURVEILLANCE
REQUIREMENTS

SR 3.9.2.1 is the performance of a CHANNEL CHECK, which is a
comparison of the parameter indicated on one channel to a similar
parameter on other channels. It is based on the assumption that the two
indication channels should be consistent with core conditions. Changes
in fuel loading and core geometry can result in significant differences, but
each train should be consistent with its local conditions.

The Frequency of 12 hours is consistent with the CHANNEL CHECK
Frequency specified similarly for the same instruments in LCO 3.3.9.

SR3.9.22

SR 3.9.2.2 is the performance of the CHANNEL OPERATIONAL TEST for
the Boron Dilution Mitigation System, which is the injection of a simulated
or actual signal into the channel as close to the sensor as practicable to
verify the OPERABILITY of required alarm, interlock, display, and trip
functions. The COT also includes adjustments, as necessary, of the
required alarm, interlock, and trip setpoints so that the setpoints are within
the required range and accuracy.
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Nuclear Instrumentation
B3.9.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

This surveillance must be performed once per 31 days. The frequency is
based on operating experience, which has shown to be adequate.

SR3.9.2.3

SR 3.9.2.3 is performed on the Boron Dilution Mitigation System to verify
the actuation signal actually causes the appropriate valves to move to
their correct position and the Reactor Makeup Water Pumps to stop to
mitigate a boron dilution accident.

The 18 month frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage. Operating
experience has shown these components usually pass the Surveillance
when performed at the 18 month Frequency.

SR 3.9.2.4

SR 3.9.2.4 is the performance of a CHANNEL CHECK, which is a
comparison of the parameter indicated on one channel to a similar
parameter on other channels. It is based on the assumption that the two
indication channels should be consistent with core conditions. Changes
in fuel loading and core geometry can result in significant differences, but
each channel should be consistent with its local conditions.

A note is provided to clarify that the CHANNEL CHECK only needs to be
performed on the Source Range Neutron Flux Monitors when used to
satisfy Required Action A.2.1.

The Frequency of 12 hours is consistent with the CHANNEL CHECK
Frequency specified similarly for the same instruments in LCO 3.3.1.

SR3.8.25

SR 3.9.2.5 is the performance of the CHANNEL OPERATIONAL TEST for
the Source Range Neutron Flux Monitors, which is the injection of a
simulated or actual signal into the channel as close to the sensor as
practicable to verify the OPERABILITY of required alarm, interlock,
display, and trip functions. The COT also includes adjustments, as
necessary, of the required alarm, interlock, and trip setpoints so that the
setpoints are within the required range and accuracy. These monitors
must be verified to operate with alarm setpoints less than or equal to 0.5
decade above the steady state count rate. This SR is only required when
the Source Range Neutron Flux Monitors are used to satisfy Required
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Nuclear Instrumentation
B 3.9.2

SURVEILLANCE REQUIREMENTS (continued)

Action A.2.1. This surveillance must be performed prior to placing the
monitors in service and once per 7 days thereafter. The 7 day Frequency
is based on operating experience, which has been shown to be adequate.

SR39.26

SR 3.9.2.6 verifies the combined flow rates from the both Reactor Makeup
Water Pumps are < the value in the COLR. This surveillance is only
required when implementing Required Action A.2.2. It ensures the
assumptions in the analysis for the boron dilution event under these
conditions are satisfied.

This surveillance must be performed once per 7 days and is based on
engineering judgement and the unlikely event that a boron dilution will
occur during this time.

REFERENCES

1. UFSAR, Section 15.4.6

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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BASES

RHR and Coolant Circulation—High Water Level
B3.9.4

LCO (continued)

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility of criticality;
and

c. Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs. The
operability of the operating RHR train and the supporting heat sink is
dependent on the ability to maintain the desired RCS temperature. If not
in its normal RHR alignment from the RCS hot leg and retuming to the
RCS cold legs, the required RHR loop is OPERABLE provided the system
may be placed in service from the control room, or may be placed in
service in a short period of time by actions outside the control room and
there are no restraints to placing the equipment in service.

The LCO is modified by a Note that allows the required operating RHR
loop to be removed from service for up to 1 hour per 8 hour period,
provided no operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than required to
meet the minimum boron concentration of LCO 3.9.1. Boron
concentration reduction with coolant at boron concentrations less than
required to assure the minimum required RCS boron concentration is
maintained is prohibited because uniform concentration distribution
cannot be ensured without forced circulation. This permits operations
such as core mapping or alterations in the vicinity of the reactor vessel hot
leg nozzles and RCS to RHR isolation valve testing. During this 1 hour
period, decay heat is removed by natural convection to the large mass of
water in the refueling cavity.

APPLICABILITY

One RHR loop must be OPERABLE and in operation in MODE 6, with the
water level > 23 ft above the top of the reactor vessel flange, to provide
decay heat removal. The 23 ft water level was selected because it
corresponds to the 23 ft requirement established for fuel movement in
LCO 3.9.6, "Refueling Cavity Water Level." Requirements for the RHR
System in other MODES are covered by LCOs in Section 3.4, Reactor
Coolant System (RCS), and Section 3.5, Emergency Core Cooling
Systems (ECCS). RHR loop requirements in MODE 6 with the water level
< 23 ft are located in LCO 3.9.5, "Residual Heat Removal (RHR) and
Coolant Circulation—Low Water Level."”
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BASES

RHR and Coolant Circulation—High Water Level
B3.94

ACTIONS

RHR loop requirements are met by having one RHR loop OPERABLE and
in operation, except as permitted in the Note to the LCO.

A1

If RHR loop requirements are not met, there will be no forced circulation to
provide mixing to establish uniform boron concentrations. Suspending
positive reactivity additions that could result in failure to meet the minimum
boron concentration limit is required to assure continued safe operation.
introduction of coolant inventory must be from sources that have a boron
concentration greater than that which would be required in the RCS for
minimum refueling boron concentration. This may result in an overall
reduction in RCS boron concentration, but provides acceptable margin to
maintaining subcritical operation.

A2

If RHR loop requirements are not met, actions shall be taken immediately
to suspend loading of irradiated fuel assemblies in the core. With no
forced circulation cooling, decay heat removal from the core occurs by
natural convection to the heat sink provided by the water above the core.
A minimum refueling water level of 23 ft above the reactor vessel flange
provides an adequate available heat sink. Suspending any operation that
would increase decay heat load, such as loading a fuel assembly, is a
prudent action under this condition.

A3

If RHR loop requirements are not met, actions shall be initiated and
continued in order to satisfy RHR loop requirements. With the unit in
MODE 6 and the refueling water level 2 23 ft above the top of the reactor
vessel flange, corrective actions shall be initiated immediately.

A4

if RHR loop requirements are not met, all containment penetrations
providing direct access from the containment atmosphere to the outside
atmosphere must be closed within 4 hours. With the RHR loop
requirements not met, the potential exists for the coolant to boil and
release radioactive gas to the containment atmosphere. Closing
containment penetrations that are open to the outside atmosphere
ensures dose limits are not exceeded.
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BASES

RHR and Coolant Circulation—High Water Level
B83.9.4

ACTIONS (continued)

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

SURVEILLANCE
REQUIREMENTS

SR 3.94.1

This Surveillance demonstrates that the RHR loop is in operation and
circulating reactor coolant. The flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal capability and to
prevent thermal and boron stratification in the core. The RCS
temperature is determined to ensure the appropriate decay heat removal
is maintained. The Frequency of 12 hours is sufficient, considering the
flow, temperature, pump control, and alarm indications available to the
operator in the control room for monitoring the RHR System.

REFERENCES

1. UFSAR, Section 5.5.7.
2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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BASES

RHR and Coolant Circulation—Low Water Level
B 3.95

LCO (continued)

An OPERABLE RHR loop consists of an RHR pump, a heat exchanger,
valves, piping, instruments and controls to ensure an OPERABLE flow
path and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is returned to the RCS cold legs. The
operability of the operating RHR train and the supporting heat sink is
dependent on the ability to maintain the desired RCS temperature. I not
in its normal RHR alignment from the RCS hot leg and returning to the
RCS cold legs, the required RHR loop is OPERABLE provided the system
may be placed in service from the control room, or may be placed in
service in a short period of time by actions outside the control room and
there are no restraints to placing the equipment in service.

Both RHR pumps may be aligned to the Refueling Water Storage Tank to
support filling the refueling cavity or for performance of required testing.

APPLICABILITY

Two RHR loops are required to be OPERABLE, and one RHR loop must
be in operation in MODE 6, with the water level < 23 ft above the top of
the reactor vessel flange, to provide decay heat removal. Requirements
for the RHR System in other MODES are covered by LCOs in Section 3.4,
Reactor Coolant System (RCS), and Section 3.5, Emergency Core
Cooling Systems (ECCS). RHR loop requirements in MODE 6 with the
water level = 23 ft are located in LCO 3.9.4, "Residual Heat Removal
(RHR) and Coolant Circulation—High Water Level."

ACTIONS

Aland A2

If less than the required number of RHR loops are OPERABLE, action
shall be immediately initiated and continued until the RHR loop is restored
to OPERABLE status and to operation or until = 23 ft of water level is
established above the reactor vessel flange. When the water level is

> 23 ft above the reactor vessel flange, the Applicability changes to that of
LCO 3.9.4, and only one RHR loop is required to be OPERABLE and in
operation. An immediate Completion Time is necessary for an operator to
initiate corrective actions.

Bi

If no RHR loop is in operation, there will be no forced circulation to provide
mixing to establish uniform boron concentrations. Suspending positive
reactivity additions that could result in failure to meet the minimum boron
concentration limit is required to assure continued safe operation.
Introduction of coolant inventory must be from sources that have a boron
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BASES

RHR and Coolant Circulation—Low Water Level
B 3.9.5

ACTIONS (continued)

concentration greater than that which would be required in the RCS for
minimum refueling boron concentration. This may result in an overall
reduction in RCS boron concentration, but provides acceptable margin to
maintaining subcritical operation.

B2

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

B3

If no RHR loop is in operation, all containment penetrations providing
direct access from the containment atmosphere to the outside
atmosphere must be closed within 4 hours. With the RHR loop
requirements not met, the potential exists for the coolant to boil and
release radioactive gas to the containment atmosphere. Closing
containment penetrations that are open to the outside atmosphere
ensures that dose limits are not exceeded. The Completion Time of 4
hours is appropriate for the majority of time during refueling operations,
based on time to coolant boiling, since water level is not routinely
maintained at low levels.

SURVEILLANCE
REQUIREMENTS

SR 3.8.51

This Surveillance demonstrates that one RHR loop is in operation and
circulating reactor coolant. The flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal capability, prevent
vortexing in the suction of the RHR pumps, and to prevent thermal and
boron stratification in the core. The RCS temperature is determined to
ensure the appropriate decay heat removal is maintained. In addition,
during operation of the RHR loop with the water level in the vicinity of the
reactor vessel nozzles, the RHR pump suction requirements must be met.
The Frequency of 12 hours is sufficient, considering the flow, temperature,
pump control, and alarm indications available to the operator for
monitoring the RHR System in the control room.
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RHR and Coolant Circulation—Low Water Level
B 3.8.5

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR3.9.52

Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation. Verification
is performed by verifying proper breaker alignment and power available to
the required pump. The Frequency of 7 days is considered reasonable in
view of other administrative controls available and has been shown to be
acceptable by operating experience.

REFERENCES 1. UFSAR, Section 5.5.7.

2. 10 CFR 50.36, Technical Specifications, (c)}(2)(ii).
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