
RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One channel inoperable. ------------------NOTE-------------------
One channel may be bypassed for
up to 4 hours for surveillance
testing.

E. 1 Place channel in trip. 6 hours

OR

E.2 Be in MODE 3. 12 hours

F. THERMAL POWER F.1 Reduce THERMAL 2 hours
> P-6 and < P-1 0, one POWER to < P-6.
Intermediate Range
Neutron Flux channel OR
inoperable.

F.2 Increase THERMAL 2 hours
POWER to > P-10.

------------------NOTE----------------
Limited boron concentration
changes associated with RCS
inventory control or limited plant
temperature changes are allowed.

G. THERMAL POWER G.1 Suspend operations Immediately
> P-6 and < P-1 0, two involving positive reactivity
Intermediate Range additions.
Neutron Flux channels
inoperable. AND

G.2 Reduce THERMAL 2 hours
POWER to < P-6.

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.

(continued)
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RCS Loops - MODE 3
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops -MODE 3

LCO 3.4.5 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 Keff < 0.99; and

b. Core outlet temperature is maintained at least 1 0F 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 Be in MODE 4. 12 hours
associated Completion
Time of Condition A not
met.

(continued)
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RCS Loops - MODE 3
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. 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).

D. 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 - MODE 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-------------------------------------------
1. 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 Keff <
0.99; and

b. Core outlet temperature is maintained at least 1 0F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg temperature < 300'F
unless:

a. Secondary side water temperature of each steam generator
(SG) is < 50'F above each of the RCS cold leg temperatures,
or

b. Pressurizer water level is < 92% (1600 ft3).

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RCS loop A.1 Initiate action to restore a Immediately
OPERABLE. second loop to

OPERABLE status.
AND

Two RHR loops
inoperable.

(continued)
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RCS Loops - MODE 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 C.1 Suspend operations that Immediately
RHR loops inoperable. would cause introduction of

coolant into the RCS with
OR boron concentration less

than required to meet the
No RCS or RHR loop in SDM of LCO 3.1.1 and
operation. maintain Keff < 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 days
available to the required pump that is not in operation.
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RCS Loops - MODE 5, Loops Filled
3.4.7

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 1 0F 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 < 300'F unless:

a. Secondary side water temperature of each SG is < 50 0F
above each of the RCS cold leg temperatures, or

b. Pressurizer water level is < 92% (1600 ft3).

4. All 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 - MODE 5, Loops Filled
3.4.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop A.1 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
Immediately

B.2 Initiate action to restore
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 Verify SG secondary side water level is > 12% narrow 12 hours
range in required SGs.
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RCS Loops - MODE 5, Loops Filled
3.4.7

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.

McGuire Units 1 and 2 3.4.7-3 AmendmentNos.216 & 197



RCS Loops - MODE 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-----------------------------------------
1. 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 1 0F 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.

2. 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 - MODE 5, Loops Not Filled
3.4.8

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.

McGuire Units 1 and 2 3.4.8-2 Amendment Nos. 216 & 197



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.

AND

B.2 Suspend movement of Immediately
irradiated fuel assemblies.

AND

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

AND

B.4 Initiate action to restore Immediately
required DG to OPERABLE
status.
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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 channel(s) of DC
source(s) to OPERABLE
status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------------------NOTE ------------ ------
The following SRs are not required to be performed:
SR 3.8.4.6, SR 3.8.4.7, and SR 3.8.4.8.

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

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

McGuire Units 1 and 2 3.8.5-2 AmendmentNos. 216 & 197



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 alignments to required AC vital 7 days
buses.

McGuire Units 1 and 2 3.8.8-2 Amendment Nos.216 & 197



Distribution Systems - Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems -Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus 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

A. One or more required A.1 Declare associated Immediately
AC, DC, or AC vital bus supported required
electrical power feature(s) inoperable.
distribution subsystems
inoperable. OR

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.

AND

(continued)
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Nuclear Instrumentation
3.9.3

3.9 REFUELING OPERATIONS

3.9.3 Nuclear Instrumentation

LCO 3.9.3

APPLICABILITY:

Two source range neutron flux monitors shall be OPERABLE.

MODE 6.

ACTIONS .

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required source A.1 Suspend CORE Immediately
range neutron flux ALTERATIONS.
monitor inoperable.

AND

A.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.

B. Two required source B.1 Initiate action to restore Immediately
range neutron flux one source range neutron
monitors inoperable. flux monitor to OPERABLE

status.

AND

B.2 Perform SR 3.9.1.1. Once per
12 hours

McGuire Units 1 and 2 3.9.3-1 Amendment Nos. 216 & 197



RHR and Coolant Circulation - High Water Level
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

LCO 3.9.5 One RHR loop shall be OPERABLE and in operation.

---------------------------------------II t--_--__--___--____--__-- ________----_

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 Ž 23 ft above the top of reactor vessel
flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RHR loop requirements A.1 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

AND

A.2 Suspend loading irradiated Immediately
fuel assemblies in the core.

AND

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

AND

(continued)
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RHR and Coolant Circulation - Low Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

LCO 3.9.6 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 A.1 Initiate action to restore Immediately
number of RHR loops required RHR loops to
OPERABLE. OPERABLE status.

OR

A.2 Initiate action to establish Immediately
2 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.

AND (continued)

l
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

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 controlled 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 Action.

H.1

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.

1.1

Condition I 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.
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)
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 enters Condition L.

K.1 and K.2

Condition K applies to one inoperable source range channel 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 one of the
source range channels inoperable, 48 hours is allowed to restore it to an
OPERABLE status. If the channel cannot be returned to an OPERABLE
status, 1 additional hour is allowed to open the RTBs. Once the RTBs
are open, the core is in a more stable condition and the unit enters
Condition L. The allowance of 48 hours to restore the channel to
OPERABLE status, and the additional hour to open the RTBs, are
justified in Reference 7.

L.1, L.2, and L.3

Condition L applies when the required number of OPERABLE Source
Range Neutron Flux channels is not met in MODE 3, 4, or 5 with the
RTBs open. With the unit in this Condition, the NIS source range
performs a monitoring function. With less than the required number of
source range channels OPERABLE, operations involving positive
reactivity additions shall be suspended immediately. In addition to
suspension of positive reactivity additions, all valves that could add
unborated water to the RCS must be closed within 1 hour as specified in
LCO 3.9.2. The isolation of unborated water sources will preclude a
boron dilution accident.

Also, the SDM must be verified within 1 hour and once every 12 hours
thereafter as per SR 3.1.1.1, SDM verification. With no source range
channels OPERABLE, core monitoring is severely reduced. Verifying the
SDM within 1 hour allows sufficient time to perform the calculations and
determine that the SDM requirements are met. The SDM must also be
verified once per 12 hours thereafter to ensure that the core reactivity has
not changed. Required Action L.1 precludes any positive reactivity
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

additions; therefore, core reactivity should not be increasing, and a
12 hour Frequency is adequate. The Completion Times of within 1 hour
and once per 12 hours are based on operating experience in performing
the Required Actions and the knowledge that unit conditions will change
slowly. Required Action L.1 is modified by a note which permits plant
temperature changes provided the temperature change is accounted for
in the calculated SDM and that Keff 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.

M.1 and M.2

Condition M applies to the following reactor trip Functions:

* Pressurizer Pressure-Low;

* Pressurizer Water Level-High;

* Reactor Coolant Flow-Low (Two Loops);

* Undervoltage RCPs; and

* Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be placed in
the tripped condition within 6 hours. Placing the channel in the tripped
condition results in a partial trip condition requiring only one additional
channel to initiate a reactor trip above the P-7 setpoint (and below the P-8
setpoint for the Reactor Coolant Flow-Low (Two Loops) Function). These
Functions do not have to be OPERABLE below the P-7 setpoint because,
for the Pressurizer Water Level-High function, transients are slow enough
for manual action; and for the other functions, power distributions that
would cause a DNB concern at this low power level are unlikely. The
6 hours allowed to place the channel in the tripped condition is justified in
Reference 7. An additional 6 hours is allowed to reduce THERMAL
POWER to below P-7 if the inoperable channel cannot be restored to
OPERABLE status or placed in trip within the specified Completion Time.

Allowance of this time interval takes into consideration the redundant
capability provided by the remaining redundant OPERABLE channel, and
the low probability of occurrence of an event during this period that may
require the protection afforded by the Functions associated with
Condition M.
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RCS Loops - MODE 3
B 3.4.5

BASES

LCO (continued)

characteristics of the RCS are changed. The 1 hour time period specified
is adequate to perform the desired tests, and operating experience has
shown that boron stratification is not a problem during this short period
with no forced flow.

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 Keff < 0.99,
thereby maintaining an adequate margin to criticality. Boron
reduction with coolant at boron concentration less than required to
assure SDM and Keff < 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 1 00F 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";
L00 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 3.9.5, "Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, 'Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).
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RCS Loops - MODE 3
B 3.4.5

BASES

ACTIONS A.1

If one or two required RCS loop(s) are inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the required RCS
loop to OPERABLE status within the Completion Time of 72 hours. This
time allowance is a justified period to be without the redundant,
nonoperating loop because a single loop in operation has a heat transfer
capability greater than that needed to remove the decay heat produced in
the reactor core and because of the low probability of a failure in the
remaining loop occurring during this period.

B.1

If restoration is not possible within 72 hours, the unit must be brought to
MODE 4. In MODE 4, the unit may be placed on the Residual Heat
Removal System. The additional Completion Time of 12 hours is
compatible with required operations to achieve cooldown and
depressurization from the existing plant conditions in an orderly manner
and without challenging plant systems.

C.1 and C.2

If one or two required RCS loop(s) are not in operation, and the Rod
Control System is capable of rod withdrawal, the Required Action is either
to restore the required RCS loop(s) to operation or to de-energize all
CRDMs by opening the RTBs or de-energizing the motor generator (MG)
sets. When the Rod Control System is capable of rod withdrawal, it is
postulated that a power excursion could occur in the event of an
inadvertent control rod withdrawal. This mandates having the heat
transfer capacity of three RCS loops in operation. If only one or two
loop(s) are in operation, the CRDMs must be deenergized. The
Completion Times of 1 hour to restore the required RCS loop(s) to
operation or de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to risk for an
undue time period.

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

If three required RCS loops are inoperable or no RCS loop is in operation,
except as during conditions permitted by the Note in the LCO section, all
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
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RCS Loops - MODE 3
B 3.4.5

BASES

ACTIONS (continued)

to OPERABLE status and operation must be initiated. 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 reflects 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.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

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 3.4.5.2

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
2 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.

SR 3.4.5.3

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.
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RCS Loops - MODE 4
B 3.4.6

BASES

LCO (continued)

Note 1 permits all RCPs or RHR pumps to be de-energized for c 1 hour
per 8 hour period. The purpose of the Note is to permit tests that are
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 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 Keff < 0.99,
therefore maintaining an adequate margin to criticality. Boron
reduction with coolant of boron concentrations less than required to
assure SDM and maintain Keff < 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 1 0F 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
< 500F above each of the RCS cold leg temperatures or that pressurizer
water volume be < 92% (1600 ft3) before the start of an RCP with any
RCS cold leg temperature < 3000F. 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
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RCS Loops - MODE 4
B 3.4.6

BASES

ACTIONS (continued)

C.1 and C.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 Keff < 0.99 must be
suspended and action to restore one RCS or RHR loop to OPERABLE
status and operation must be initiated. 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 maintains
Keff < 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 Keff 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 SR 3.4.6.1
REQUIREMENTS

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 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 and
RHR loop performance.

SR 3.4.6.2

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
2 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.

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operation, if needed, to
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

BASES

APPLICABLE SAFETY ANALYSES (continued)

RCS Loops-MODE 5 (Loops Filled) satisfy Criterion 4 of 10 CFR 50.36
(Ref. 1).

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 2 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 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 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 concentration 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
maintianed 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 1 0F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

BASES

ACTIONS A.1 and 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. 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 reflect the importance of maintaining operation for heat
removal.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

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 2 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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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

LCO (continued)

and core outlet temperature is maintained at least 1 0F below saturation
temperature. The Note prohibits boron dilution with coolant at boron
concentration less than required to assure SDM of LCO 3.1.1 is
maintained or draining operations when RHR forced flow is stopped.

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

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

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

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops-MODES 1 and 2;
LCO 3.4.5, "RCS Loops-MODE 3";
LCO 3.4.6, "RCS Loops-MODE 4";
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled";
LCO 3.4.17, uRCS Loops-Test Exceptions";
LCO 3.9.5, OResidual Heat Removal (RHR) and Coolant

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

Circulation-Low Water Level (MODE 6).

ACTIONS A.1

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.1 and B.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
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

ACTIONS (continued)

initiated immediately to restore an RHR loop to OPERABLE status and
operation. 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 SR 3.4.8.1
REQUIREMENTS

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

APPLICABILITY (continued)

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

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

c. Systems 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 AC power requirements for MODES 1, 2, 3, and 4 are covered in
LCO 3.8.1.

ACTIONS A.1

An offsite circuit would be considered inoperable if it were not available to
one required ESF train. Although two trains are required by LCO 3.8.10,
the one train with offsite power available may be capable of supporting
sufficient required features to allow continuation of CORE ALTERATIONS
and fuel movement. By the allowance of the option to declare required
features inoperable, with no offsite power available, appropriate
restrictions will be implemented in accordance with the affected required
features LCO's ACTIONS.

A.2.1, A.2.2, A.2.3. A.2.4. B.1. B.2. B.3, 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
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AC Sources-Shutdown
B 3.8.2

BASES

ACTIONS (continued)

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.

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for
ensuring the OPERABILITY of the AC sources in other than MODES 1, 2,
3, and 4. SR 3.8.1.8 is not required to be met since only one offsite
circuit is required to be OPERABLE. SRs 3.8.1.12 and 3.8.1.19 are not
required to be met because the ESF signals, required for the SRs, are not
required to be OPERABLE in MODES 5 or 6. SR 3.8.1.17 is not required
to be met because the required OPERABLE DG(s) is not required to
undergo periods of being synchronized to the offsite circuit. SR 3.8.1.20
is excepted because starting independence is not required with the DG(s)
that is not required to be operable.

This SR is modified by a Note. The reason for the Note is to preclude
requiring the OPERABLE DG(s) from being paralleled with the offsite
power network or otherwise rendered inoperable during performance of
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BASES

LCO (continued)

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 channel of DC 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 A.1. A.2.1, A.2.2, A.2.3, and A.2.4

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, 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
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DC Sources - Shutdown
B 3.8.5

BASES

ACTIONS (continued)

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 sources 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
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.

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances required by
SR 3.8.4.1 through SR 3.8.4.8. 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

BASES

LCO (continued)
safety buses are de-energized. OPERABILITY of the inverters requires that
the AC vital bus be powered by the inverter. When the redundant train of
class 1 E AC vital bus electrical power distribution subsystem is required by
LCO 3.8.10, the power source for these AC vital buses may consist of 1) the
associated inverter powered by its associated battery; or 2) the regulated
voltage transformer. This ensures the availability of sufficient 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 inverters required to be OPERABLE in MODES 5 and 6 and during
movement of irradiated fuel assemblies provide assurance that:

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

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

c. Systems 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.

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

ACTIONS A.1. A.2.1, A.2.2, A.2.3, and A.2.4

If two trains are required by LCO 3.8.10, "Distribution Systems-
Shutdown,' the remaining OPERABLE Inverters may be capable of
supporting sufficient required features to allow continuation of CORE
ALTERATIONS, fuel movement, and operations with a potential for
positive reactivity additions. By the allowance of the option to declare
required features inoperable with the associated inverter(s) inoperable,
appropriate restrictions will be implemented in accordance with the
affected required features LCOs' Required Actions. In many instances,
this option may involve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made (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
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Inverters - Shutdown
B 3.8.8

BASES

ACTIONS (continued)

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 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
regulated voltage transformer.

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

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

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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B 3.8.10

BASES

LCO (continued)

energization of the portions of the electrical distribution system necessary
to support OPERABILITY of required systems, equipment, and
components - all specifically addressed in each LCO and implicitly
required via the definition of OPERABILITY.

Maintaining these portions of the distribution system energized ensures
the availability of sufficient power to operate the unit in a safe manner to
mitigate the consequences of postulated events during shutdown (e.g.,
fuel handling accidents). .

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

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

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

c. Systems 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 and refueling
condition.

The AC, DC, and AC vital bus electrical power distribution subsystems
requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.9.

ACTIONS A.1, A.2.1. A.2.2, A.2.3, A.2.4, A.2.5 and A.2.6

Although redundant required features may require redundant trains of
electrical power distribution subsystems to be OPERABLE, one
OPERABLE distribution subsystem train may be capable of supporting
sufficient required features to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare required features
associated with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with 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 |

McGuire Units 1 and 2 B 3.8.10-2 Revision No. 41



Distribution Systems-Shutdown
B 3.8.10

BASES

ACTIONS (continued)

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 or required
Low Temperature Overpressure Protection (LTOP) feature 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 are provided to
direct declaring RHR and LTOP features inoperable, which results 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.
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Boron Concentration
B 3.9.1

BASES

ACTIONS A.1 and A.2

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
that individually add limited positive reactivity (e.g., temperature
fluctuations from inventory addition or temperature control 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.

A.3

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 chemical analysis. One sample from the refueling canal or
refueling cavity is sufficient to determine the boron concentration in that
volume of water. An additional sample is taken from the RCS.
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Unborated Water Source Isolation Valves
B 3.9.2

B 3.9 REFUELING OPERATIONS

B 3.9.2 Unborated Water Source Isolation Valves

BASES

BACKGROUND During MODE 6 operations, all isolation valves for reactor makeup water
sources containing unborated water that are connected to the Reactor
Coolant System (RCS) must be closed to prevent unplanned boron
dilution of the reactor coolant. The isolation valves must be secured in
the closed position. One of the following groups of valves is required to
be closed: 1) NV-250, or 2) NV-1 31, NV-1 40, NV-1 76, NV-468, NV-808,
and either NV- 32 or NV-1 026 when it is necessary to makeup to the
RWST during refueling operations.

The Chemical and Volume Control System is capable of supplying
borated and unborated water to the RCS through various flow paths.
Since a positive reactivity addition, that could result in failure to meet the
minimum SDM or boron concentration limits, is inappropriate during
MODE 6, isolation of all unborated water sources prevents an unplanned
boron dilution.

APPLICABLE The possibility of an inadvertent boron dilution event (Ref. 1) occurring
SAFETY ANALYSES during MODE 6 refueling operations is precluded by adherence to this

LCO, which requires that potential dilution sources be isolated. Closing
the required valves during refueling operations prevents the flow of
unborated water to the filled portion of the RCS. The valves are used to
isolate unborated water sources. These valves have the potential to
indirectly allow dilution of the RCS boron concentration in MODE 6. By
isolating unborated water sources, a safety analysis for an uncontrolled
boron dilution accident in accordance with the Standard Review Plan
(Ref. 2) is not required for MODE 6.

The RCS boron concentration satisfies Criterion 2 of 10 CFR 50.36 (Ref.
3).

LCO This LCO requires that flow paths to the RCS from unborated water
sources be isolated to prevent unplanned boron dilution during MODE 6
and thus avoid a reduction in SDM.
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Nuclear Instrumentation
B 3.9.3

BASES

ACTIONS A.1 and A.2

With only one required source range neutron flux monitor OPERABLE,
redundancy has been lost. Since these instruments are the only direct
means of monitoring core reactivity conditions, 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 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. Performance of Required Action A.1 shall not
preclude completion of movement of a component to a safe position.

B.1

With no required source range neutron flux monitor OPERABLE, action to
restore a monitor to OPERABLE status shall be initiated immediately.
Once initiated, action shall be continued until a source range neutron flux
monitor is restored to OPERABLE status.

B.2

With no source range neutron flux monitor OPERABLE, there are no
direct means of detecting changes in core reactivity. However, since
CORE ALTERATIONS and positive reactivity additions are not to be
made, the core reactivity condition is stabilized until the source range
neutron flux monitors are OPERABLE. This stabilized condition is
determined by performing SR 3.9.1.1 to ensure that the required boron
concentration exists.

The Completion Time of once per 12 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration and ensures
that unplanned changes in boron concentration would be identified. The
12 hour Frequency is reasonable, considering the low probability of a
change in core reactivity during this time period.
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RHR and Coolant Circulation - High Water Level
B 3.9.5

BASES

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.

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 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 2 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 3.9.7, "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 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation-Low Water Level.

ACTIONS RHR loop requirements are met by having one RHR loop OPERABLE
and in operation, except as permitted in the Note to the LCO.
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RHR and Coolant Circulation - High Water Level
B 3.9.5

BASES

ACTIONS (continued)

A.1

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.

A.2

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.

A.3

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.

A.4

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.

The Completion Time of 4 hours is reasonable, based on the low
probability of the coolant boiling in that time.
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RHR and Coolant Circulation - Low Water Level
B 3.9.6

BASES

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.

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 2 23 ft are located in LCO 3.9.5, OResidual Heat Removal
(RHR) and Coolant Circulation-High Water Level."

ACTIONS A.1 and A.2

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 Ž 23 ft of water level is
established above the reactor vessel flange. When the water level is
2 23 ft above the reactor vessel flange, the Applicability changes to that of
LCO 3.9.5, and only one RHR loop is required to be OPERABLE and in
operation. An immediate Completion Time is necessary for an operator
to initiate corrective actions.

B.1

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 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.
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