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DC Sources - Shutdown

BASES
BACKGROUND

A description of the DC sources is provided in the Bases for LCO 3.8.4,
"DC Sources - Operating."

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident and transient analyses in
the FSAR, Chapter [6] (Ref. 1) and Chapter [15] (Ref. 2), assume that
Engineered Safety Feature systems are OPERABLE. The DC electrical
power system provides normal and emergency DC electrical power for
the diesel generators, emergency auxiliaries, and control and switching
during all MODES of operation.
The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.
The OPERABILITY of the minimum DC electrical power sources during
MODES 4 and 5 and during movement of [recently] irradiated fuel
assemblies ensures that:
a.

The facility can be maintained in the shutdown or refueling condition
for extended periods,

b.

Sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status, and

c.

Adequate DC electrical power is provided to mitigate events
postulated during shutdown, such as an inadvertent draindown of
the vessel or a fuel handling accident [involving handling recently
irradiated fuel. Due to radioactive decay, the DC to AC inverters are
only required to mitigate fuel handling accidents involving handling
recently irradiated fuel (i.e., fuel that has occupied part of a critical
reactor core within the previous [ ] days)].

In general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis
Accidents (DBAs) that are analyzed in MODES [1,2, and 3] have no
specific analyses in MODES [5 and 6] because the energy contained
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BASES
APPLICABLE SAFETY ANALYSES (continued)
within the reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the probabilities of
occurrence being significantly reduced or eliminated, and in minimal
consequences. These deviations from DBA analysis assumptions and
design requirements during shutdown conditions are allowed by the LCO
for required systems.
The shutdown Technical Specification requirements are designed to
ensure that the unit has the capability to mitigate the consequences of
certain postulated accidents. Worst case Design Basis Accidents which
are analyzed for operating MODES are generally viewed not to be a
significant concern during shutdown MODES due to the lower energies
involved. The Technical specifications therefore require a lesser
complement of electrical equipment to be available during shutdown than
is required during operating MODES. More recent work completed on
the potential risks associated with shutdown, however, have found
significant risk associated with certain shutdown evolutions. As a result,
in addition to the requirements established in the Technical
Specifications, the industry has adopted NUMARC 91-06, "Guidelines for
Industry Actions to Assess Shutdown Management," as an Industry
initiative to manage shutdown tasks and associated electrical support to
mainlain risk at an acceptable low level. This may require the availability
of additional equipment beyond that required by the shutdown Technical
Specifications.
The DC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO

The DC electrical power subsystems, [each required] [the required]
consisting of [two] battery banks, [one or two] battery charger[s], and the
corresponding control equipment and interconnecting cabling within the
division, are required to be OPERABLE to support [required] [one]
division[s] of Distribution System [divisions 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 [involving handling
recently irradiated fuel] and inadvertent reactor vessel draindown).

APPLICABILITY

The DC electrical power sources required to be OPERABLE in MODES 4
and E and during movement of [recently] irradiated fuel assemblies in the
[primary or secondary containment] provide assurance that:
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BASES
APPLICABILITY (continued)
a.

Required features to provide adequate coolant inventory makeup
are available for the irradiated fuel assemblies in the core in case of
an inadvertent draindown of the reactor vessel,

b.

Required features needed to mitigate a fuel handling accident
[involving handling recently irradiated fuel (i.e., fuel that has
occupant part of a critical reactor core within the previous [ days)]
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, and 3 are
covered in LCO 3.8.4.
ACTIONS

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, since
irradiated fuel assembly movement can occur in MODE 1, 2, or 3, the
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not
applicable. If moving irradiated fuel assemblies while in MODE 4 or 5,
LCO 3.0.3 would not specify any action. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is independent
of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, or 3
would require the unit to be shutdown unnecessarily.
A.1. A.2. and A.3
- REVIEWER'S NOTE
ACTION A is included only when plant-specific implementation of LCO
3.8.5 includes the potential to require both divisions of the DC System to
be OPERABLE. If plant-specific implementation results in LCO 3.8.5
requiring only one division of the DC System to be OPERABLE, then
ACTION A is omitted and ACTION B is renumbered as ACTION A.
Condition A represents one division with one [or two] battery chargers
inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained). The
ACTIONS provide a tiered response that focuses on returning the battery
to the fully charged state and restoring a fully qualified charger to
OPERABLE status in a reasonable time period. Required Action A.1
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BASES
ACTIONS (continued)
requires that the battery terminal voltage be restored to greater than or
equal to the minimum established float voltage within 2 hours. This time
provid~es for returning the inoperable charger to OPERABLE status or
providing an alternate means of restoring battery terminal voltage to
greater than or equal to the minimum established float voltage. Restoring
the beattery terminal voltage to greater than or equal to the minimum
established float voltage provides good assurance that, within [12] hours,
the baLttery will be restored to its fully charged condition (Required Action
A.2) from any discharge that might have occurred due to the charger
inoperability.
- REVIEWER'S NOTE
A plant that cannot meet the 12-hour Completion Time due to an inherent
battery charging characteristic can propose an alternate time equal to
2 hours plus the time experienced to accomplish the exponential charging
current portion of the battery charge profile following the service test
(SR 3.8.4.3).
A discharged battery having terminal voltage of at least the minimum
established float voltage indicates that the battery is on the exponential
charging current portion (the second part) of its recharge cycle. The time
to return a battery to its fully charged state under this condition is simply a
function of the amount of the previous discharge and the recharge
characteristic of the battery. Thus there is good assurance of fully
recharging the battery within [12] hours.
If estELblished battery terminal float voltage cannot be restored to greater
than or equal to the minimum established float voltage within 2 hours,
and the charger is not operating in the current-limiting modes, a faulty
charger is indicated. A faulty charger that is incapable of maintaining
establ'ished battery terminal float voltage does not provide assurance that
it can revert to and operate properly in the current limit modes that is
necessary during the recovery period following a battery discharge event
that the DC system is designed for.
Ifthe charger is operating in the current limit mode after 2 hours that is
an indication that the battery is partially discharged and its capacity
margins will be reduced. The time to return the battery to its fully
charged condition in this case is a function of the battery charger
capacity, the amount of loads on the associated DC system, the amount
of the previous discharge, and the recharge characteristic of the battery.
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BASES
ACTIONS (continued)
The charge time can be extensive, and there is not adequate assurance
that it can be recharged within [12] hours (Required Action A.1).
Required Action A.2 requires that the battery float current be verified as
less than or equal to [2] amps. This indicates that, ifthe battery had been
discharged as the result of the inoperable battery charger, it has now
been fully recharged. If at the expiration of the initial [12] hour period the
battery float current is not less than or equal to [2] amps this indicates
there may be additional battery problems and the battery must be
declared inoperable.
Required Action A.3 limits the restoration time for the inoperable battery
charger to 7 days. This action is applicable if an alternate means of
restoring battery terminal voltage to greater than or equal to the minimum
established float voltage has been used (e.g. balance of plant non-Class
1E battery charger). The 7 day Completion Time reflects a reasonable
time to effect restoration of the qualified battery charger to OPERABLE
status.
B.1, B.2.1. B.2.2. B.2.3, and B.2.4
[If more than one DC distribution subsystem is required according to
LCO 3.8.10, the DC subsystems remaining OPERABLE with one or more
DC power sources inoperable may be capable of supporting sufficient
required features to allow continuation of CORE ALTERATIONS,
[recently] irradiated fuel movement, and operations with a potential for
draining the reactor vessel.] By allowing the option to declare required
features inoperable with associated DC power source(s) inoperable,
appropriate restrictions are implemented in accordance with the affected
system LCOs' 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 [recently] irradiated fuel assemblies, and any activities that
could result in inadvertent draining of the reactor vessel).
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 DC electrical power
subsystem[s] and to continue this action until restoration is accomplished
in order to provide the necessary DC electrical power to the plant safety
systems.
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BASES
ACTIONS (continued)
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 plant 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 3.8.4.3 Therefore, see the corresponding Bases
for LC.,ID 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
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Battery Parameters

BASES
BACKGROUND

This LCO delineates the limits on battery float current as well as
electrolyte temperature, level, and float voltage for the DC power source
batteries. A discussion of these batteries and their OPERABILITY
requirements is provided in the Bases for LCO 3.8.4, "DC Sources
Operating," and LCO 3.8.5, 'DC Sources - Shutdown.' In addition to the
limitations of this Specification, the [licensee controlled program] also
implements a program specified in Specification 5.5.14 for monitoring
various battery parameters that is based on the recommendations of
IEEE Standard 450-1995, "IEEE Recommended Practice For
Maintenance, Testing, And Replacement Of Vented Lead-Acid Batteries
For Stationary Applications" (Ref. 1).
The battery cells are of flooded lead acid construction with a nominal
specific gravity of [1.215]. This specific gravity corresponds to an open
circuit battery voltage of approximately 120 V for [58] cell battery (i.e., cell
voltage of [2.065] volts per cell (Vpc)). The open circuit voltage is the
voltage maintained when there is no charging or discharging. Once fully
charged with its open circuit voltage 2 [2.065] Vpc, the battery cell will
maintain its capacity for [30] days without further charging per
manufacturer's instructions. Optimal long term performance however, is
obtained by maintaining a float voltage [2.20 to 2.25] Vpc. This provides
adequate over-potential which limits the formation of lead sulfate and self
discharge. The nominal float voltage of [2.22] Vpc corresponds to a total
float voltage output of [128.8] V for a [58] cell battery as discussed in the
FSAR, Chapter [8] (Ref. 2).

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in FSAR, Chapter [6] (Ref. 1) and Chapter [15] (Ref. 2), assume
Engineered Safety Feature systems are OPERABLE. The DC electrical
power subsystems provide normal and emergency DC electrical power
for the diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.
The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining at least one division of
DC sources OPERABLE during accident conditions, in the event of:
a.
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APPLICABLE SAFETY ANALYSES (continued)
b.

A.worst case single failure.

Since battery parameters support the operation of the DC power sources,
they satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO

Batter ,'parameters must remain within acceptable limits to ensure
availability of the required DC power to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
or a postulated DBA. Battery parameter limits are conservatively
established, allowing continued DC electrical system function even with
limits not met. Additional preventative maintenance, testing, and
monitoring performed in accordance with the [licensee controlled
program] is conducted as specified in Specification 5.5.14.

APPLICABILITY

The battery parameters are required solely for the support of the
associated DC electrical power subsystem. Therefore, battery parameter
limits are only required when the DC power source is required to be
OPERABLE. Refer to the Applicability discussion in Bases for LCO 3.8.4
and L.CO 3.8.5.

ACTIONS

A.1. A.2, and A.3
With one or more cells in one or more batteries in one division < [2.07] V,
the battery cell is degraded. Within 2 hours verification of the required
battery charger OPERABILITY is made by monitoring the battery terminal
voltage (SR 3.8.4.1) and of the overall battery state of charge by
monitoring the battery float charge current (SR 3.8.6.1). This assures
that there is still sufficient battery capacity to perform the intended
function. Therefore, the affected battery is not required to be considered
inoperable solely as a result of one or more cells in one or more batteries
< [2.07] V, and continued operation is permitted for a limited period up to
24 hours.
Since 'the Required Actions only specify "perform," a failure of SR 3.8.4.1
or SR 3.8.6.1 acceptance criteria does not result in this Required Action
not met. However, if one of the SRs is failed the appropriate
Condition(s), depending on the cause of the failures, is entered. If
SR 3.8.6.1 is failed then there is not assurance that there is still sufficient
battery capacity to perform the intended function and the battery must be
declared inoperable immediately.
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BASES
ACTIONS (continued)
B.1 and B.2
One or more batteries in one division with float > [2] amps indicates that a
partial discharge of the battery capacity has occurred. This may be due
to a temporary loss of a battery charger or possibly due to one or more
battery cells in a low voltage condition reflecting some loss of capacity.
Within 2 hours verification of the required battery charger OPERABILITY
is made by monitoring the battery terminal voltage. Ifthe terminal voltage
is found to be less than the minimum established float voltage there are
two possibilities, the battery charger is inoperable or is operating in the
current limit mode. Condition A addresses charger inoperability. Ifthe
charger is operating in the current limit mode after 2 hours that is an
indication that the battery has been substantially discharged and likely
cannot perform its required design functions. The time to return the
battery to its fully charged condition in this case is a function of the
battery charger capacity, the amount of loads on the associated DC
system, the amount of the previous discharge, and the recharge
characteristic of the battery. The charge time can be extensive, and
there is not adequate assurance that it can be recharged within [12]
hours (Required Action B.2). The battery must therefore be declared
inoperable.
If the float voltage is found to be satisfactory but there are one or more
battery cells with float voltage less than [2.07] V, the associated OR
statement in Condition F is applicable and the battery must be declared
inoperable immediately. If float voltage is satisfactory and there are no
cells less than [2.07] V there is good assurance that, within [12] hours,
the battery will be restored to its fully charged condition (Required Action
B.2) from any discharge that might have occurred due to a temporary
loss of the battery charger.
- REVIEWER'S NOTE
A plant that cannot meet the 12-hour Completion Time due to an inherent
battery charging characteristic can propose an alternate time equal to
2 hours plus the time experienced to accomplish the exponential charging
current portion of the battery charge profile following the service test
(SR 3.8.4.3).
A discharged battery with float voltage (the charger setpoint) across its
terminals indicates that the battery is on the exponential charging current
portion (the second part) of its recharge cycle. The time to return a
battery to its fully charged state under this condition is simply a function
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ACTIONS (continued)
of the amount of the previous discharge and the recharge characteristic
of the battery. Thus there is good assurance of fully recharging the
battery within [12] hours, avoiding a premature shutdown with its own
attendant risk.
If the condition is due to one or more cells in a low voltage condition but
still greater than [2.07] V and float voltage is found to be satisfactory, this
is not indication of a substantially discharged battery and [12] hours is a
reasonable time prior to declaring the battery inoperable.
Since Required Action B.1 only specifies "perform," a failure of
SR 3.3.4.1 acceptance criteria does not result in the Required Action not
met. However, if SR 3.8.4.1 is failed, the appropriate Condition(s),
depending on the cause of the failure, is entered.
C.1. g%2, and C.3
With one or more batteries in one division with one or more cells
electrolyte level above the top of the plates, but below the minimum
established design limits, the battery still retains sufficient capacity to
perform the intended function. Therefore, the affected battery is not
required to be considered inoperable solely as a result of electrolyte level
not met. Within 31 days the minimum established design limits for
electrolyte level must be re-established.
With electrolyte level below the top of the plates there is a potential for
dryoutl and plate degradation. Required Actions C.1 and C.2 address this
potential (as well as provisions in Specification 5.5.14, Battery Monitoring
and Maintenance Program). They are modified by a note that indicates
they are only applicable if electrolyte level is below the top of the plates.
Within 8 hours level is required to be restored to above the top of the
plates. The Required Action C.2 requirement to verify that there is no
leakage by visual inspection and the Specification 5.5.14.b item to initiate
action to equalize and test in accordance with manufacturer's
recommendation are taken from Annex D of IEEE Standard 450-1995.
They are performed following the restoration of the electrolyte level to
above the top of the plates. Based on the results of the manufacturers
recormmended testing the batter[y][ies] may have to be declared
inoperable and the affected cell[s] replaced.
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ACTIONS (continued)
D.1
With one or more batteries in one division with pilot cell temperature less
than the minimum established design limits, 12 hours is allowed to
restore the temperature to within limits. A low electrolyte temperature
limits the current and power available. Since the battery is sized with
margin, while battery capacity is degraded, sufficient capacity exists to
perform the intended function and the affected battery is not required to
be considered inoperable solely as a result of the pilot cell temperature
not met.
E.1
With one or more batteries in redundant trains with battery parameters
not within limits there is not sufficient assurance that battery capacity has
not been affected to the degree that the batteries can still perform their
required function, given that redundant batteries are involved. With
redundant batteries involved this potential could result in a total loss of
function on multiple systems that rely upon the batteries. The longer
Completion Times specified for battery parameters on non-redundant
batteries not within limits are therefore not appropriate, and the
parameters must be restored to within limits on at least one train within
2 hours.
F.1
When any battery parameter is outside the allowances of the Required
Actions for Condition A, B, C, D, or E, sufficient capacity to supply the
maximum expected load requirement is not assured and the
corresponding battery must be declared inoperable. Additionally,
discovering one or more batteries in one division with one or more battery
cells float voltage less than [2.07] V and float current greater than
[2] amps indicates that the battery capacity may not be sufficient to
perform the intended functions. The battery must therefore be declared
inoperable immediately.
SURVEILLANCE
REQUIREMENTS

SR 3.8.6.1
Verifying battery float current while on float charge is used to determine
the state of charge of the battery. Float charge is the condition in which
the charger is supplying the continuous charge required to overcome the
internal losses of a battery and maintain the battery in a charged state.
The float current requirements are based on the float current indicative of
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SURVEILLANCE REQUIREMENTS (continued)
a charged battery. Use of float current to determine the state of charge
of the battery is consistent with IEEE-450 (Ref. 1). The 7 day Frequency
is consistent with IEEE-450 (Ref. 1).
This SR is modified by a Note that states the float current requirement is
not required to be met when battery terminal voltage is less than the
minimum established float voltage of SR 3.8.4.1. When this float voltage
is not maintained the Required Actions of LCO 3.8.4 ACTION A are being
taken, which provide the necessary and appropriate verifications of the
batter, condition. Furthermore, the float current limit of [2] amps is
established based on the nominal float voltage value and is not directly
applicable when this voltage is not maintained.
SR '3.8.6.2 and SR 3.8.6.5
Optimal long term battery performance is obtained by maintaining a float
voltage greater than or equal to the minimum established design limits
provided by the battery manufacturer, which corresponds to [130.5] V at
the battery terminals, or [2.25] Vpc. This provides adequate over
potential, which limits the formation of lead sulfate and self discharge,
which could eventually render the battery inoperable. Float voltages in
this range or less, but greater than [2.07] Vpc, are addressed in
Specification 5.5.14. SRs 3.8.6.2 and 3.8.6.5 require verification that the
cell float voltages are equal to or greater than the short term absolute
minimum voltage of [2.07] V. The Frequency for cell voltage verification
every 31 days for pilot cell and 92 days for each connected cell is
consistent with IEEE-450 (Ref. 1).
SR 3.8.6.3
The limit specified for electrolyte level ensures that the plates suffer no
physical damage and maintains adequate electron transfer capability.
The F'equency is consistent with IEEE-450 (Ref. 1).
SR 3.;.6.4
This Surveillance verifies that the pilot cell temperature is greater than or
equal lo the minimum established design limit (i.e., [40]"F). Pilot cell
electrolyte temperature is maintained above this temperature to assure
the baltery can provided the required current and voltage to meet the
design requirements. Temperatures lower than assumed in battery sizing
calculations act to inhibit or reduce battery capacity. The Frequency is
consislent with IEEE-450 (Ref. 1).
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SURVEILLANCE REQUIREMENTS (continued)
SR 3.8.6.6
A battery performance discharge test is a test of constant current
capacity of a battery, normally done in the as found condition, after
having been in service, to detect any change in the capacity determined
by the acceptance test. The test is intended to determine overall battery
degradation due to age and usage.
Either the battery performance discharge test or the modified
performance discharge test is acceptable for satisfying SR 3.8.6.6;
however, only the modified performance discharge test may be used to
satisfy the battery service test requirements of SR 3.8.4.3.
A modified discharge test is a test of the battery capacity and its ability to
provide a high rate, short duration load (usually the highest rate of the
duty cycle). This will often confirm the battery's ability to meet the critical
period of the load duty cycle, in addition to determining its percentage of
rated capacity. Initial conditions for the modified performance discharge
test should be identical to those specified for a service test.
It may consist of just two rates; for instance the one minute rate for the
battery or the largest current load of the duty cycle, followed by the test
rate employed for the performance test, both of which envelope the duty
cycle of the service test. Since the ampere-hours removed by a one
minute discharge represents a very small portion of the battery capacity,
the test rate can be changed to that for the performance test without
compromising the results of the performance discharge test. The battery
terminal voltage for the modified performance discharge test must remain
above the minimum battery terminal voltage specified in the battery
service test for the duration of time equal to that of the service test.
The acceptance criteria for this Surveillance are consistent with IEEE-450
(Ref. 3) and IEEE-485 (Ref. 4). These references recommend that the
battery be replaced if its capacity is below 80% of the manufacturer's
rating. A capacity of 80% shows that the battery rate of deterioration is
increasing, even if there is ample capacity to meet the load requirements.
Furthermore, the battery is sized to meet the assumed duty cycle loads
when the battery design capacity reaches this [80]% limit.
The Surveillance Frequency for this test is normally 60 months. Ifthe
battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturers rating, the
Surveillance Frequency is reduced to 12 months. However, if the battery
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SURVEILLANCE REQUIREMENTS (continued)
shows no degradation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that
retain capacity ; 100% of the manufacturer's rating. Degradation is
indicated, according to IEEE-450 (Ref. 3), when the battery capacity
drops :by more than 10%/0 relative to its capacity on the previous
perfonnance test or when it is 10% below the manufacturer's rating. All
these Frequencies are consistent with the recommendations in IEEE-450
(Ref. 3).
This SR is modified by a Note. The reason for the Note is that
performing the Surveillance would remove a required DC electrical power
subsystem from service, perturb the electrical distribution system, and
challenge safety systems. This restriction from normally performing the
Surveillance in MODE 1 or 2 is further amplified to allow portions of the
Surveillance to be performed for the purpose of reestablishing
OPERABILITY (e.g. post work testing following corrective maintenance,
correclive modification, deficient or incomplete surveillance testing, and
other urnanticipated OPERABILITY concerns) provided an assessment
determines plant safety is maintained or enhanced. This assessment
shall, as a minimum, consider the potential outcomes and transients
associated with a failed partial Surveillance, a successful partial
Surveillance, and a perturbation of the offsite or onsite system when they
are ti(ed together or operated independently for the partial Surveillance;
as well as the operator procedures available to cope with these
outcomes. These shall be measured against the avoided risk of a plant
shutdown and startup to determine that plant safety is maintained or
enhanced when portions of the Surveillance are performed in MODE 1 or
2. Risk insights or deterministic methods may be used for the
assessment.
REFERENCES
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Inverters - Operating

BASES
BACKGROUND

The inverters are the preferred source of power for the AC vital buses
because of the stability and reliability they achieve. There is one inverter
per AC vital bus, making a total of four inverters. The function of the
inverter is to provide AC electrical power to the vital buses. The inverter
can be powered from an internal AC source/rectifier or from the station
battery. The station battery provides an uninterruptible power source for
the instrumentation and controls for the Reactor Protection System (RPS)
and the Emergency Core Cooling Systems (ECCS) initiation.
Specific details on inverters, such as type, capacity, operating limits, and
number and status of spares, can be found in the FSAR, Chapter [8]
(Ref. 1). ]

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in the FSAR, Chapter [6] (Ref. 2) and Chapter [15] (Ref. 3),
assume Engineered Safety Feature systems are OPERABLE. The
inverters are designed to provide the required capacity, capability,
redundancy, and reliability to ensure the availability of necessary power
to the RPS and ECCS instrumentation and controls so that the fuel,
Reactor Coolant System, and containment design limits are not
exceeded. These limits are discussed in more detail in the Bases for
Section 3.2, Power Distribution Limits; Section 3.4, Reactor Coolant
System (RCS); and Section 3.6, Containment Systems.
The OPERABILITY of the inverters is consistent with the initial
assumptions of the accident analyses and is based on meeting the
design basis of the unit. This includes maintaining electrical power
sources OPERABLE during accident conditions in the event of:
a. An assumed loss of all offsite AC or all onsite AC electrical power
and
b.

A worst case single failure.

Inverters are a part of the distribution system and, as such, satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).
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LCO

The inverters ensure the availability of AC electrical power for the
instrumentation for the systems required to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
(AOO) or a postulated DBA.
Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ECCS
instrumentation and controls is maintained. The four battery powered
inverters ensure an uninterruptible supply of AC electrical power to the
AC vital buses even if the 4.16 kV safety buses are de-energized.
OPE•ABLE inverters require the associated vital bus to be powered by
the inverter with output voltage and frequency within tolerances, and
power input to the inverter from a [125 VDC] station battery.
Alternatively, power supply may be from an internal AC source via
rectifier as long as the station battery is available as the uninterruptible
power supply.
This LCO is modified by a Note allowing [one or two] inverters to be
disconnected from an [associated common] battery for < 24 hours. This
allowance is provided to allow the performance of an equalizing charge
on one battery. If the inverters were not disconnected, the resulting
voltage condition might damage the inverters. Disconnecting the
inverters is allowed provided the associated AC vital buses are energized
from their [Class 1E constant voltage source transformer or inverter using
internal AC source] and that the AC vital buses for the other batteries are
energized from the associated inverters. These provisions minimize the
loss of equipment that would occur in the event of a loss of offsite power.
The ,24 hour time period for the allowance minimizes the time during
which a loss of offsite power could result in the loss of equipment
energized from the affected AC vital bus while it takes into consideration
the time required to perform an equalizing charge on the battery bank.
The intent of this Note is to limit the number of inverters that may be
disconnected. Only those inverters associated with the single battery
undergoing an equalizing charge may be disconnected. All other
inverters must be aligned to their associated batteries, regardless of the
numt)er of inverters or plant design.

APPLICABILITY
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The inverters are required to be OPERABLE in MODES 1, 2, and 3 to
ensure that:
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APPLICABILITY (continued)
a.

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

b.

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

Inverter requirements for MODES 4 and 5 are covered in the Bases for
LCO 3.8.8, "lnverters - Shutdown."
ACTIONS

A.1
With a required inverter inoperable, its associated AC vital bus becomes
inoperable until it is manually re-energized from its [Class 1E constant
voltage source transformer or inverter using internal AC source].
LCO 3.8.9 addresses this action; however, pursuant to LCO 3.0.6, these
actions would not be entered even if the AC vital bus were de-energized.
Therefore, the ACTIONS are modified by a Note stating that ACTIONS
for LCO 3.8.9 must be entered immediately. This ensures the vital bus is
re-energized within 2 hours.
Required Action A.1 allows 24 hours to fix the inoperable inverter and
return it to service. The 24 hour limit is based upon engineering
judgment, taking into consideration the time required to repair an inverter
and the additional risk to which the plant is exposed because of the
inverter inoperability. This risk has to be balanced against the risk of an
immediate shutdown, along with the potential challenges to safety
systems that such a shutdown might entail. When the AC vital bus is
powered from its constant voltage source, it is relying upon interruptible
AC electrical power sources (offsite and onsite). The uninterruptible
inverter source to the AC vital buses is the preferred source for powering
instrumentation trip setpoint devices.

B.1
With the Division 3 inverter inoperable, the associated Division 3 ECCS
subsystem may be incapable of performing intended function and must
be immediately declared inoperable. This also requires entry into
applicable Conditions and Required Actions for LCO 3.5.1, "ECCS
Operating."
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ACTIONS (continued)
C.1 and C.2
If the inoperable devices or components cannot be restored to
OPERABLE status within the associated Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To achieve this
statLIs, the plant must be brought to at least MODE 3 within 12 hours and
to MCDE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required plant
concitions from full power conditions in an orderly manner and without
challenging plant systems.
SURVEILLANCE
REQUIREMENTS

SR 3.8.7.1
This %Surveillanceverifies that the inverters are functioning properly with
all required circuit breakers closed and AC vital buses energized from the
inverter. The verification of proper voltage and frequency output ensures
that the required power is readily available for the instrumentation
connected to the AC vital buses. The 7 day Frequency takes into
account the redundant capability of the inverters and other indications
available in the control room that alert the operator to inverter
malfunctions.

REFERENCES

1.

FSAR, Chapter [8].

2.

FSAR, Chapter [6].

3.

l'SAR, Chapter [15].
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B 3.8.8

Inverters - Shutdown

BASES
BACKGROUND

A description of the inverters is provided in the Bases for LCO 3.8.7,
"lnverters - Operating."

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
accident analyses in the FSAR, Chapter [6] (Ref. 1) and Chapter [15]
(Ref. 2), assume Engineered Safety Feature systems are
OPERABLE. The DC to AC inverters are designed to provide the
required capacity, capability, redundancy, and reliability to ensure the
availability of necessary power to the Reactor Protection System and
Emergency Core Cooling Systems instrumentation and controls so that
the fuel, Reactor Coolant System, and containment design limits are not
exceeded.
The OPERABILITY of the inverters is consistent with the initial
assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.
The OPERABILITY of the minimum inverters to each AC vital bus during
MODES 4 and 5 ensures that:
a.

The facility can be maintained in the shutdown or refueling condition
for extended periods,

b.

Sufficient instrumentation and control capability are available for
monitoring and maintaining the unit status, and

c.

Adequate power is available to mitigate events postulated during
shutdown, such as an inadvertent draindown of the vessel or a fuel
handling accident [involving handling recently irradiated fuel. Due to
radioactive decay, the DC to AC inverters are only required to
mitigate fuel handling accidents involving handling recently irradiated
fuel (i.e., fuel that has occupied part of a critical reactor core within
the previous [ ] days)].

In general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis
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APPLICABLE SAFETY ANALYSES (continued)
Accidents (DBAs) that are analyzed in MODES [1,2, and 3] have no
specific analyses in MODES [4 and 5]. Worst case bounding events are
deemed not credible in MODES [4 and 5] because the energy contained
within the reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the probabilities of
occurrence being significantly reduced or eliminated, and in minimal
consequences. These deviations from DBA analysis assumptions and
design requirements during shutdown conditions are allowed by the LCO
for required systems.
The shutdown Technical Specification requirements are designed to
ensure that the unit has the capability to mitigate the consequences of
certain postulated accidents. Worst case Design Basis Accidents which
are analyzed for operating MODES are generally viewed not to be a
significant concern during shutdown MODES due to the lower energies
involved. The Technical specifications therefore require a lesser
complement of electrical equipment to be available during shutdown than
is reqlired during operating MODES. More recent work completed on
the potential risks associated with shutdown, however, have found
significant risk associated with certain shutdown evolutions. As a result,
in addition to the requirements established in the Technical
Specifications, the industry has adopted NUMARC 91-06, "Guidelines for
Industiry Actions to Assess Shutdown Management," as an Industry
initiative to manage shutdown tasks and associated electrical support to
maintaLin risk at an acceptable low level. This may require the availability
of additional equipment beyond that required by the shutdown Technical
Specifications.
The inverters were previously identified as part of the Distribution System
and, as such, satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO

BWR/6 STS

The inverter[s] ensure the availability of electrical power for the
instrunmentation for systems required to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
or positulated DBA. The battery powered inverter[s] provide[s]
uninterruptible supply of AC electrical power to the AC vital bus[es] even
if the 4.16 kV safety buses are de-energized. OPERABLE inverters
require the AC vital bus be powered by the inverter through inverted DC
voltage. This ensures the availability of sufficient inverter power sources
to ope~rate the plant in a safe manner and to mitigate the consequences
of posl:ulated events during shutdown (e.g., fuel handling accidents
[involviing handling recently irradiated fuel] and inadvertent reactor vessel
draindown).
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APPLICABILITY

The inverter[s] required to be OPERABLE in MODES 4 and 5 and also
any time during movement of [recently] irradiated fuel assemblies in the
[primary or secondary] containment provide assurance that:
a.

Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core in case of an inadvertent
draindown of the reactor vessel,

b.

Systems needed to mitigate a fuel handling accident [involving
handling recently irradiated fuel (i.e., fuel that has occupied part of a
critical reactor core within the previous [ ] days)] 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, and 3 are covered in LCO 3.8.7.
ACTIONS

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, since
irradiated fuel assembly movement can occur in MODE 1,2, or 3, the
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not
applicable. If moving irradiated fuel assemblies while in MODE 4 or 5,
LCO 3.0.3 would not specify any action. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is independent
of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, or 3
would require the unit to be shutdown unnecessarily.
A. 1. A.2. 1, A.2.2, A.2.3, and A.2.4
[If two divisions are required by LCO 3.8.10, "Distribution Systems
Shutdown," the remaining OPERABLE inverters may be capable of
supporting sufficient required feature(s) to allow continuation of CORE
ALTERATIONS, [recently] irradiated fuel movement, and operations with
a potential for draining the reactor vessel.] By the allowance of the option
to declare required feature(s) inoperable with the associated inverter(s)
inoperable, appropriate restrictions are implemented in accordance with
the affected required feature(s) of the LCOs' 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 [recently]
irradiated fuel assemblies in the [primary or secondary] containment, and
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ACTIONS (continued)
any activities that could result in inadvertent draining of the reactor
vessel).
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 inverter[s] and to
continue this action until restoration is accomplished in order to provide
the necessary inverter power to the plant safety systems.
The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required
inverters should be completed as quickly as possible in order to minimize
the time the plant safety systems may be without power or powered from
a constant voltage source transformer.
SURVEILLANCE
REQUIREMENTS

SR 3.8.8.1
This S•rveillance verifies that the inverters are functioning properly with
all required circuit breakers closed and AC vital buses energized from
the inverter. The verification of proper voltage and frequency output
ensures that the required power is readily available for the
instrumentation connected to the AC vital buses. The 7 day Frequency
takes into account the redundant capability of the inverters and other
indicatiions available in the control room that alert the operator to inverter
malfunctions.

REFERENCES
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1.

FSAR, Chapter [6].

2.

F'SAR, Chapter [15].
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B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.9

Distribution Systems - Operating

BASES
BACKGROUND

The onsite Class 1E AC and DC electrical power distribution system is
divided by division into three independent AC, DC, and AC vital bus
electrical power distribution subsystems.
The primary AC electrical power distribution subsystem for each division
consists of a 4.16 kV Engineered Safety Feature (ESF) bus that has at
least one separate and independent offsite source of power, as well as a
dedicated onsite diesel generator (DG) source. Each 4.16 kV ESF bus is
normally connected to a preferred source. If all offsite sources are
unavailable, the onsite emergency DGs supply power to the 4.16 kV ESF
buses. Control power for the 4.16 kV breakers is supplied from the
Class 1E batteries. Additional description of this system may be found in
the Bases for LCO 3.8.1, "AC Sources - Operating," and the Bases for
LCO 3.8.4, "DC Sources - Operating.
The secondary plant AC distribution subsystem includes 480 V ESF load
centers and associated loads, motor control centers, distribution panels,
and transformers.
The 120 VAC vital buses 2YV1, 2YV2, 2YV3, and 2YV4 are arranged in
four load groups and are normally powered from DC. The alternate
power supply for the vital buses is a Class 1E constant voltage source
transformer powered from the same division as the associated inverter;
its use is governed by LCO 3.8.7, 'Inverters - Operating." Each constant
voltage source transformer is powered from AC.
There are three independent 125 VDC electrical power distribution
subsystems. Each subsystem consists of a 125v bus and associated
distribution panels. The list of all distribution buses is located in
Table [B3.8.9-1].

APPLICABLE
SAFETY
ANALYSES

BWR/6 STS

The initial conditions of Design Basis Accident (DBA) and transient
analyses in the FSAR, Chapter [6] (Ref. 1) and Chapter [15] (Ref. 2),
assume ESF systems are OPERABLE. The AC, DC, and AC vital bus
electrical power distribution systems are designed to provide sufficient
capacity, capability, redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor Coolant
System, and containment design limits are not exceeded. These limits
are discussed in more detail in the Bases for Section 3.2, Power
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APPLICABLE SAFETY ANALYSES (continued)
Distribution Limits; Section 3.4, Reactor Coolant System (RCS); and
Section 3.6, Containment Systems.
The OPERABILITY of the AC, DC, and AC vital bus electrical power
distribution systems is consistent with the initial assumptions of the
accident analyses and is based upon meeting the design basis of the
plant. This includes maintaining the AC and DC electrical power sources
and associated distribution systems OPERABLE during accident
conditions in the event of:
a.

An assumed loss of all offsite or onsite AC electrical power and

b.

A worst case single failure.

The AC, DC, and AC vital bus electrical power distribution systems satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO

The required AC, DC, and AC vital bus power distribution subsystems
listed in Table B 3.8.9-1 ensure the availability of AC, DC, and AC vital
bus electrical power for the systems required to shut down the reactor
and maintain it in a safe condition after an anticipated operational
occurrence (AOO) or a postulated DBA. The Division 1, 2, and 3 AC,
DC, and AC vital bus electrical power primary distribution subsystems are
required to be OPERABLE.
Maintaining the Division 1, 2, and 3 AC, DC, and AC vital bus electrical
power distribution subsystems OPERABLE ensures that the redundancy
incorporated into the design of ESF is not defeated. Any two of the three
divisions of the distribution system are capable of providing the
neces•sary electrical power to the associated ESF components.
Therefore, a single failure within any system or within the electrical power
distribution subsystems does not prevent safe shutdown of the reactor.
OPEFRABLE AC, electrical power distribution subsystems require the
associated buses, including any load centers, motor control centers, and
distribution panels, to be energized to their proper voltages. OPERABLE
DC electrical power distribution subsystems require the associated buses
to be energized to their proper voltage from either the associated battery
or charger. OPERABLE vital bus electrical power distribution subsystems
require the associated buses to be energized to their proper voltage from
the associated [inverter via inverted DC voltage, inverter using internal
AC source, or Class 1 E constant voltage transformer].
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LCO (continued)
In addition, tie breakers between redundant safety related AC, DC, and
AC vital bus power distribution subsystems, if they exist, must be open.
This prevents any electrical malfunction in any power distribution
subsystem from propagating to the redundant subsystem, which could
cause the failure of a redundant subsystem and a loss of essential safety
function(s). If any tie breakers are closed, the affected redundant
electrical power distribution subsystems are considered inoperable. This
applies to the onsite, safety related, redundant electrical power
distribution subsystems. It does not, however, preclude redundant
Class 1E 4.16 kV buses from being powered from the same offsite circuit.
APPLICABILITY

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

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

b.

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

Electrical power distribution subsystem requirements for MODES 4 and 5
are covered in the Bases for LCO 3.8.10, "Distribution Systems
Shutdown."
ACTIONS

A.1
With one or more Division 1 and 2 required AC buses, load centers,
motor control centers, or distribution panels (except AC vital buses), in
one division inoperable and a loss of function has not occurred, the
remaining AC electrical power distribution subsystems are capable of
supporting the minimum safety functions necessary to shut down the
reactor and maintain it in a safe shutdown condition, assuming no single
failure. The overall reliability is reduced, however, because a single
failure in the remaining power distribution subsystems could result in the
minimum required ESF functions not being supported. Therefore, the
required AC buses, load centers, motor control centers, and distribution
panels must be restored to OPERABLE status within 8 hours.
The Condition A worst scenario is one division without AC power (i.e., no
offsite power to the division and the associated DG inoperable). In this
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Condition, the unit is more vulnerable to a complete loss of AC power. It
is, therefore, imperative that the unit operators' attention be focused on
minimizing the potential for loss of power to the remaining division by
stabili2ing the unit, and on restoring power to the affected division. The
8 hour time limit before requiring a unit shutdown in this Condition is
acceplable because:
a.

There is potential for decreased safety if the unit operators' attention
is diverted from the evaluations and actions necessary to restore
Ipwer to the affected division to the actions associated with taking
the unit to shutdown within this time limit.

b.

The potential for an event in conjunction with a single failure of a
redundant component in the division with AC power. (The redundant
component is verified OPERABLE in accordance with
Specification 5.5.12, "Safety Function Determination Program
(SFDP).")

The second Completion Time for Required Action A.1 establishes a limit
on the maximum time allowed for any combination of required distribution
subsys-tems to be inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A is entered while, for instance, a
DC bus is inoperable and subsequently returned OPERABLE, the
LCO may already have been not met for up to 2 hours. This situation
could lead to a total duration of 10 hours, since initial failure of the LCO,
to restore the AC distribution system. At this time, a DC circuit could
again become inoperable, and AC distribution could be restored
OPERABLE. This could continue indefinitely.
This Completion Time allows for an exception to the normal "time zeron
for beginning the allowed outage time "clock." This results in establishing
the "time zero" at the time the LCO was initially not met, instead of at the
time Condition A was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the LCO indefinitely.
Required Action A.1 is modified by a Note that requires the applicable
Conditions and Required Actions of LCO 3.8.4, "DC Sources
Operal:ing," to be entered for DC divisions made inoperable by inoperable
power distribution subsystems. This is an exception to LCO 3.0.6 and
ensures the proper actions are taken for these components. Inoperability
of a distribution system can result in loss of charging power to batteries
and eventual loss of DC power. This Note ensures that the appropriate
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attention is given to restoring charging power to batteries, if necessary,
after loss of distribution systems.

[B.1
With one or more Division 1 and 2 AC vital buses inoperable, and a loss
of function has not yet occurred, the remaining OPERABLE AC vital
buses are capable of supporting the minimum safety functions necessary
to shut down and maintain the unit in the safe shutdown condition.
Overall reliability is reduced, however, because an additional single
failure could result in the minimum required ESF functions not being
supported. Therefore, the required AC vital bus must be restored to
OPERABLE status within 2 hours by powering the bus from the
associated [inverter via inverted DC, inverter using internal AC source, or
Class 1E constant voltage transformer].
Condition B represents one or more AC vital buses without power;
potentially both the DC source and the associated AC source
nonfunctioning. In this situation, the plant is significantly more vulnerable
to a complete loss of all noninterruptible power. It is, therefore,
imperative that the operator's attention focus on stabilizing the plant,
minimizing the potential for loss of power to the remaining vital buses,
and restoring power to the affected vital bus.
This 2 hour limit is more conservative than Completion Times allowed for
the majority of components that are without adequate vital AC power.
Taking exception to LCO 3.0.2 for components without adequate AC vital
power, that would have Required Action Completion Times shorter than
2 hours if declared inoperable, is acceptable because of:
[a.
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The potential for decreased safety when requiring a change in plant
conditions (i.e., requiring a shutdown) while not allowing stable
operations to continue,

b.

The potential for decreased safety when requiring entry into
numerous applicable Conditions and Required Actions for
components without adequate vital AC power, while not providing
sufficient time for the operators to perform the necessary
evaluations and actions to restore power to the affected division, and

c.

The potential for an event in conjunction with a single failure of a
redundant component.
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The 2 hour Completion Time takes into account the importance to safety
of restoring the AC vital bus to OPERABLE status, the redundant
capability afforded by the other OPERABLE vital buses, and the low
probability of a DBA occurring during this period.
The second Completion Time for Required Action B.1 establishes a limit
on the maximum time allowed for any combination of required distribution
subsystems to be inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition B is entered while, for instance, an
AC bus is inoperable and subsequently returned OPERABLE, the
LCO may already have been not met for up to 8 hours. This situation
could lead to a total duration of 10 hours, since initial failure of the LCO,
for restoring the vital bus distribution system. At this time, an AC division
could again become inoperable, and vital bus distribution could be
restoremd to OPERABLE. This could continue indefinitely.
This Completion Time allows for an exception to the normal 'time zero"
for beginning the allowed outage time "clock." This allowance results in
establishing the "time zero" at the time the LCO was initially not met,
instead of at the time that Condition B was entered. The 16 hour
Completion Time is an acceptable limitation on this potential of failing to
meet the LCO indefinitely. ]

C.1
With one or more Division 1 and 2 DC buses or distribution panels in one
[division] inoperable, and a loss of function has not yet occurred, the
remaining DC electrical power distribution subsystems are capable of
supporting the minimum safety functions necessary to shut down the
reactor and maintain it in a safe shutdown condition, assuming no single
failure. The overall reliability is reduced, however, because a single
failure in the remaining DC electrical power distribution subsystems could
result in the minimum required ESF functions not being supported.
Therelore, the required DC buses and distribution panels must be
restored to OPERABLE status within 2 hours by powering the bus from
the associated battery or charger.
Condition C represents one or more DC buses or distribution panels
without adequate DC power, potentially with both the battery significantly
degraded and the associated charger nonfunctioning. In this situation,
the plant is significantly more vulnerable to a complete loss of all DC
power. It is, therefore, imperative that the operator's attention focus on
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stabilizing the plant, minimizing the potential for loss of power to the
remaining divisions, and restoring power to the affected division.
This 2 hour limit is more conservative than Completion Times allowed for
the majority of components that could be without power. Taking
exception to LCO 3.0.2 for components without adequate DC power, that
would have Required Action Completion Times shorter than 2 hours, is
acceptable because of:
a.

The potential for decreased safety when requiring a change in plant
conditions (i.e., requiring a shutdown) while not allowing stable
operations to continue,

b.

The potential for decreased safety when requiring entry into
numerous applicable Conditions and Required Actions for
components without DC power while not providing sufficient time for
the operators to perform the necessary evaluations and actions for
restoring power to the affected division, and

c.

The potential for an event in conjunction with a single failure of a
redundant component.

The 2 hour Completion Time for DC buses is consistent with Regulatory
Guide 1.93 (Ref. 3).
The second Completion Time for Required Action C.1 establishes a limit
on the maximum time allowed for any combination of required distribution
subsystems to be inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition C is entered while, for instance, an
AC bus is inoperable and subsequently retumed OPERABLE, the
LCO may already have been not met for up to 8 hours. This situation
could lead to a total duration of 10 hours, since initial failure of the LCO,
to restore the DC distribution system. At this time, an AC division could
again become inoperable, and DC distribution could be restored
OPERABLE. This could continue indefinitely.
This Completion Time allows for an exception to the normal "time zero"
for beginning the allowed outage time mclock." This allowance results in
establishing the "time zero" at the time the LCO was initially not met,
instead of the time Condition C was entered. The 16 hour Completion
Time is an acceptable limitation on this potential of failing to meet the
LCO indefinitely.
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D.1 and D.2
Ifthe inoperable electrical power distribution system cannot be restored
to OPERABLE status within the associated Completion Times, the plant
must be bought to a MODE in which the LCO does not apply. To achieve
this status, the plant must be brought to at least MODE 3 within 12 hours
and to MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner and without
challenging plant systems.
E.I
With the Division 3 electrical power distribution system inoperable, the
Division 3 powered systems are not capable of performing their intended
functions. Immediately declaring the high pressure core spray inoperable
allows the ACTIONS of LCO 3.5.1, "ECCS - Operating," to apply
appropriate limitations on continued reactor operation.
F._1
Condition F corresponds to a level of degradation in the electrical
distribution system that causes a required safety function to be lost.
(Single! division systems are not included, although for this Action,
Division 3 is considered redundant to Division 1 and 2 ECCS.) When two
or more inoperable electrical power distribution subsystems result in the
loss of a required function, the plant is in a condition outside the accident
analysis. Therefore, no additional time is justified for continued
operation. LCO 3.0.3 must be entered immediately to commence a
controlled shutdown.
SURVEILLANCE
REQUIREMENTS

SR 3.8.9.1
Meeting this Surveillance verifies that the AC, DC, and AC vital bus
electrical power distribution systems are functioning properly, with the
correct circuit breaker alignment. The correct breaker alignment ensures
the appropriate separation and independence of the electrical divisions is
maintained, and the appropriate voltage is available to each required bus.
The verification of proper voltage availability on the buses ensures that
the required voltage 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 redundant capability of the AC, DC,
and AC; vital bus electrical power distribution subsystems, and other
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Distribution Systems - Operating
B 3.8.9

BASES
SURVEILLANCE REQUIREMENTS (continued)
indications available in the control room that alert the operator to
subsystem malfunctions.
REFERENCES
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1.

FSAR, Chapter [6].

2.

FSAR, Chapter [15].

3.

Regulatory Guide 1.93, December 1974.
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Distribution Systems - Operating

B 3.8.9
Table B 3.8.9-1 (page 1 of 1)
AC, DC, ancd AC Vital Bus Electrical Power Distribution Systems
TYPE

VOLTAGE

TRAIN A*

TRAIN B*

AC safety buses

[4160 V]

[ESF Bus] [NB01]

[ESF Bus] [NB02]

[480 V]

Load Centers
[NG01, NG03]

Load Centers
[NG02, NG04]

[480 V]

Motor Control
Centers
[NG01A, NG01 1,
NG01B, NG03C,
NG031, NG03D]

Motor Control
Centers
[NG02A, NG021,
NG02B, NG04C,
NG041, NG04D]

[120 V]

Distribution Panels
[NP01, NP03]

Distribution Panels
[NP02, NP04]

[125 V]

Bus [NK01]

Bus [NK02]

Bus [NK03]

Bus [NK04]

Distribution Panels
[NK41, NK43, NK51]

Distribution Panels
[NK42, NK44, NK52]

Bus [NN01]

Bus [NN02]

Bus [NN03]

Bus [NN04]

DC buses

AC vital buses

*

[120 V]

Each train of the AC and D)C electrical power distribution systems is a subsystem.
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Distribution Systems - Shutdown
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.10

Distribution Systems - Shutdown

BASES
BACKGROUND

A description of the AC, DC, and AC vital bus electrical power distribution
systems is provided in the Bases for LCO 3.8.9, "Distribution Systems
Operating."

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident and transient analyses in
the FSAR, Chapter [6] (Ref. 1) and Chapter [15] (Ref. 2), assume
Engineered Safety Feature (ESF) systems are OPERABLE. The AC,
DC, and AC vital bus electrical power distribution systems are designed
to provide sufficient capacity, capability, redundancy, and reliability to
ensure the availability of necessary power to ESF systems so that the
fuel, Reactor Coolant System, and containment design limits are not
exceeded.
The OPERABILITY of the AC, DC, and AC vital bus electrical power
distribution system is consistent with the initial assumptions of the
accident analyses and the requirements for the supported systems'
OPERABILITY.
The OPERABILITY of the minimum AC, DC, and AC vital bus electrical
power sources and associated power distribution subsystems during
MODES 4 and 5, and during movement of [recently] irradiated fuel
assemblies in the primary or secondary containment ensures that:
a.

The facility can be maintained in the shutdown or refueling condition
for extended periods,

b.

Sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status, and

c.

Adequate power is provided to mitigate events postulated during
shutdown, such as an inadvertent draindown of the vessel or a fuel
handling accident [involving handling recently irradiated fuel. Due to
radioactive decay, AC and DC electrical power is only required to
mitigate fuel handling accidents involving handling recently irradiated
fuel (i.e., fuel that has occupied part of a critical reactor core within
the previous [ ] days)].

The AC and DC electrical power distribution systems satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).
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Distribution Systems - Shutdown
B 3.8.10
BASES
LCO

Various combinations of subsystems, equipment, and components are
requirnd OPERABLE by other LCOs, depending on the specific plant
conditiion. Implicit in those requirements is the required OPERABILITY of
necessary support required features. This LCO explicitly requires
energization of the portions of the electrical distribution system necessary
to support OPERABILITY of Technical Specifications' required systems,
equipment, and components - both specifically addressed by their own
LCOs, and implicitly required by the definition of OPERABILITY.
Maintaining these portions of the distribution system energized ensures
the availability of sufficient power to operate the plant in a safe manner to
mitigate the consequences of postulated events during shutdown (e.g.,
fuel handling accidents [involving handling recently irradiated fuel] and
inadvertent reactor vessel draindown).

APPLICABILITY

The AC and DC electrical power distribution subsystems required to be
OPERABLE in MODES 4 and 5 and during movement of [recently]
irradiated fuel assemblies in the [secondary] containment provide
assurance that:
a.

Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core in case of an inadvertent
diraindown of the reactor vessel,

b.

Systems needed to mitigate a fuel handling accident [involving
handling recently irradiated fuel (i.e., fuel that has occupied part of a
clitical reactor core within the previous [ ] days)] 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 or refueling condition.

The AC, DC, and AC vital bus electrical power distribution subsystem
requiirements for MODES 1, 2, and 3 are covered in LCO 3.8.9.
ACTIONS

BW R/6 STS

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, since
irradiated fuel assembly movement can occur in MODE 1, 2, or 3, the
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not
applicable. If moving irradiated fuel assemblies while in MODE 4 or 5,
LCO 3.0.3 would not specify any action. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is independent
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Distribution Systems - Shutdown
B 3.8.10

BASES
ACTIONS (continued)
of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, or 3
would require the unit to be shutdown unnecessarily.
A.1, A.2.1, A.2.2, A.2.3. A.2.4. and A.2.5
Although redundant required features may require redundant divisions of
electrical power distribution subsystems to be OPERABLE, one
OPERABLE distribution subsystem division may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS, [recently] irradiated fuel movement, and operations with
a potential for draining the reactor vessel. 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 [recently] irradiated fuel assemblies in the [primary or
secondary] containment and any activities that could result in inadvertent
draining of the reactor vessel).
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 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 plant
safety systems.
Notwithstanding performance of the above conservative Required
Actions, a required residual heat removal - shutdown cooling (RHR-SDC)
subsystem 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-SDC
ACTIONS would not be entered. Therefore, Required Action A.2.5 is
provided to direct declaring RHR-SDC inoperable, which results in taking
the appropriate RHR-SDC 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 plant safety systems may be without
power.
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Distribution Systems - Shutdown
B 3.8.10
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.8.10.1

This Surveillance verifies that the AC, DC, and AC vital bus electrical
power distribution subsystem is functioning properly, with the buses
energiized. The verification of proper 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 redundant capability of the
electrical power distribution subsystems, as well as other indications
available in the control room that alert the operator to subsystem
malfunctions.
REFERENCES
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1.

FSAR, Chapter [6].

2.

FSAR, Chapter [15].
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Refueling Equipment Interlocks
B 3.9.1
B 3.9 REFUELING OPERATIONS
B 3.9.1

Refueling Equipment Interlocks

BASES
BACKGROUND

Refueling equipment interlocks restrict the operation of the refueling
equipment or the withdrawal of control rods to reinforce unit procedures
in preventing the reactor from achieving criticality during refueling. The
refueling interlock circuitry senses the conditions of the refueling
equipment and the control rods. Depending on the sensed conditions,
interlocks are actuated to prevent the operation of the refueling
equipment or the withdrawal of control rods.
GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The control rods, when
fully inserted, serve as the system capable of maintaining the reactor
subcritical in cold conditions during all fuel movement activities and
accidents.
Two channels of instrumentation are provided to sense the position of the
refueling platform, the loading of the refueling platform main hoist, and
the full insertion of all control rods. With the reactor mode switch in the
shutdown or refueling position, the indicated conditions are combined in
logic circuits to determine if all restrictions on refueling equipment
operations and control rod insertion are satisfied.
A control rod not at its full-in position interrupts power to the refueling
equipment and prevents operating the equipment over the reactor core
when loaded with a fuel assembly. Conversely, the refueling equipment
located over the core and loaded with fuel inserts a control rod withdrawal
block in the Control Rod Drive System to prevent withdrawing a control
rod.
The refueling platform has two mechanical switches that open before the
platform and the fuel grapple are physically located over the reactor
vessel. The main hoist has two switches that open when the hoist is
loaded with fuel. The refueling interlocks use these indications to prevent
operation of the refueling equipment with fuel loaded over the core
whenever any control rod is withdrawn, or to prevent control rod
withdrawal whenever fuel loaded refueling equipment is over the core
(Ref. 2).
The hoist switches open at a load lighter than the weight of a single fuel
assembly in water.
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Refueling Equipment Interlocks
B 3.9.1

BASES
APPLICABLE
SAFETY
ANALYSES

The refueling interlocks are explicitly assumed in the FSAR analysis of
the cx:'ntrol rod removal error during refueling (Ref. 3). This analysis
evaluates the consequences of control rod withdrawal during refueling. A
prompt reactivity excursion during refueling could potentially result in fuel
failure with subsequent release of radioactive material to the
environment.
Criticality and, therefore, subsequent prompt reactivity excursions are
prevented during the insertion of fuel, provided all control rods are fully
inserted during the fuel insertion. The refueling interlocks accomplish this
by preventing loading fuel into the core with any control rod withdrawn, or
by preventing withdrawal of a rod from the core during fuel loading.
The n.-fueling platform location switches activate at a point outside of the
reactor core, such that, considering switch hysteresis and maximum
platform momentum toward the core at the time of power loss with a fuel
assemnbly loaded and a control rod withdrawn, the fuel is not over the

core.
Refueling equipment interlocks satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).
LCO

To prevent criticality during refueling, the refueling interlocks ensure that
fuel assemblies are not loaded with any control rod withdrawn.
To prevent these conditions from developing, the all-rods-in, the refueling
platform position, and the refueling platform main hoist fuel loaded inputs
are required to be OPERABLE. These inputs are combined in logic
circuLi:s that provide refueling equipment or control rod blocks to prevent
operations that could result in criticality during refueling operations.

APPLICABILITY

In MODE 5, a prompt reactivity excursion could cause fuel damage and
subsequent release of radioactive material to the environment. The
refueling equipment interlocks protect against prompt reactivity
excursions during MODE 5. The interlocks are only required to be
OPERABLE during in-vessel fuel movement with refueling equipment
associated with the interlocks.
In MODES 1, 2, 3, and 4, the reactor pressure vessel head is on, and no
fuel loading activities are possible. Therefore, the refueling interlocks are
not required to be OPERABLE in these MODES.
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Refueling Equipment Interlocks
B 3.9.1

BASES
ACTIONS

A.1. A.2.1, and A.2.2
With one or more of the required refueling equipment interlocks
inoperable, the unit must be placed in a condition in which the LCO does
not apply. In-vessel fuel movement with the affected refueling equipment
must be immediately suspended. This action ensures that operations are
not performed with equipment that would potentially not be blocked from
unacceptable operations (e.g., loading fuel into a cell with a control rod
withdrawn). Suspension of in-vessel fuel movement shall not preclude
completion of movement of a component to a safe position.
Alternatively, Required Actions A.2.1 and A.2.2 require a control rod
withdrawal block to be inserted, and all control rods to be subsequently
verified to be fully inserted. Required Action A.2.1 ensures no control
rods can be withdrawn, because a block to control rod withdrawal is in
place. The withdrawal block utilized must ensure that if rod withdrawal is
requested, the rod will not respond (i.e., it will remain inserted). Required
Action A.2.2 is performed after placing the rod withdrawal block in effect,
and provides a verification that all control rods are fully inserted. This
verification that all control rods are fully inserted is in addition to the
periodic verifications required by SR 3.9.3.1.
Like Required Action A.1, Required Actions A.2.1 and A.2.2 ensure
unacceptable operations are blocked (e.g., loading fuel into a cell with the
control rod withdrawn).

SURVEILLANCE
REQUIREMENTS

SR 3.9.1.1
Performance of a CHANNEL FUNCTIONAL TEST demonstrates each
required refueling equipment interlock will function properly when a
simulated or actual signal indicative of a required condition is injected into
the logic. A successful test of the required contact(s) of a channel relay
may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL
FUNCTIONAL TEST of a relay. This is acceptable because all of the
other required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions. The CHANNEL
FUNCTIONAL TEST may be performed by any series of sequential,
overlapping, or total channel steps so that the entire channel is tested.
The 7 day Frequency is based on engineering judgment and is
considered adequate in view of other indications of refueling interlocks
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Refueling Equipment Interlocks
B 3.9.1
BASES
SURVEILLANCE REQUIREMENTS (continued)
and their associated input status that are available to unit operations
personnel.
REFERENCES
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1.

10 CFR 50, Appendix A, GDC 26.

2.

FSAR, Section [7.6.1.1].

3.

F•SAR, Section [15.4.1.1].
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Refuel Position One-Rod-Out Interlock
B 3.9.2
B 3.9 REFUELING OPERATIONS
B 3.9.2

Refuel Position One-Rod-Out Interlock

BASES
BACKGROUND

The refuel position one-rod-out interlock restricts the movement of control
rods to reinforce unit procedures that prevent the reactor from becoming
critical during refueling operations. During refueling operations, no more
than one control rod is permitted to be withdrawn.
GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The control rods serve as
the system capable of maintaining the reactor subcritical in cold
conditions.
The refuel position one-rod-out interlock prevents the selection of a
second control rod for movement when any other control rod is not fully
inserted (Ref. 2). It is a logic circuit that has redundant channels. It uses
the all-rods-in signal (from the control rod full-in position indicators
discussed in LCO 3.9.4, "Control Rod Position Indication") and a rod
selection signal (from the Rod Control and Information System).
This Specification ensures that the performance of the refuel position
one-rod-out interlock in the event of a Design Basis Accident meets the
assumptions used in the safety analysis of Reference 3.

APPLICABLE
SAFETY
ANALYSES

The refuel position one-rod-out interlock is explicitly assumed in the
FSAR analysis of the control rod withdrawal error during refueling
(Ref. 3). This analysis evaluates the consequences of control rod
withdrawal during refueling. A prompt reactivity excursion during
refueling could potentially result in fuel failure with subsequent release of
radioactive material to the environment.
The refuel position one-rod-out interlock and adequate SDM (LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)") prevent criticality by preventing
withdrawal of more than one control rod. With one control rod withdrawn,
the core will remain subcritical, thereby preventing any prompt critical
excursion.
The refuel position one-rod-out interlock satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).
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Refuel Position One-Rod-Out Interlock
B 3.9.2
BASES
LCO

To prevent criticality during MODE 5, the refuel position one-rod-out
interlock ensures no more than one control rod may be withdrawn. At
least one channel of the refuel position one-rod-out interlock is required
to be OPERABLE and the reactor mode switch must be locked in the
refuel position to support the OPERABILITY of these channels.

APPLICABILITY

In MC)DE 5, with the reactor mode switch in the refuel position, the
OPEFRABLE refuel position one-rod-out interlock provides protection
against prompt reactivity excursions.
In MODES 1, 2, 3, and 4, the refuel position one-rod-out interlock is not
required to be OPERABLE and is bypassed. In MODES 1 and 2, the
Reactor Protection System (LCO 3.3.1.1) and the control rods
(LCO 3.1.3) provide mitigation of potential reactivity excursions. In
MODES 3 and 4, with the reactor mode switch in the shutdown position, a
control rod block (LCO 3.3.2.1) ensures all control rods are inserted,
thereby preventing criticality during shutdown conditions.

ACTIONS

A.1 and A.2
With the refuel position one-rod-out interlock inoperable, the refueling
interlocks are not capable of preventing more than one control rod from
being withdrawn. This condition may lead to criticality.
Control rod withdrawal must be immediately suspended, and action must
be immediately initiated to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Action must continue until
all such control rods are fully inserted. Control rods in core cells
containing no fuel assemblies do not affect the reactivity of the core and,
therefore, do not have to be inserted.

SURVEILLANCE
REQUIREMENTS

SR 3.9.2.1
Proper functioning of the refueling position one-rod-out interlock requires
the reactor mode switch to be in Refuel. During control rod withdrawal in
MODE .5, improper positioning of the reactor mode switch could, in some
instances, allow improper bypassing of required interlocks. Therefore,
this Surveillance imposes an additional level of assurance that the
refueling position one-rod-out interlock will be OPERABLE when required.
By "locking' the reactor mode switch in the proper position (i.e., removing
the reactor mode switch key from the console while the reactor mode
switch is positioned in refuel), an additional administrative control is in
place to preclude operator errors from resulting in unanalyzed operation.
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Refuel Position One-Rod-Out Interlock
B 3.9.2

BASES
SURVEILLANCE REQUIREMENTS (continued)
The Frequency of 12 hours is sufficient in view of other administrative
controls utilized during refueling operations to ensure safe operation.
SR 3.9.2.2
Performance of a CHANNEL FUNCTIONAL TEST on each channel
demonstrates the associated refuel position one-rod-out interlock will
function properly when a simulated or actual signal indicative of a
required condition is injected into the logic. A successful test of the
required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay
are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. The CHANNEL FUNCTIONAL TEST may be performed by
any series of sequential, overlapping, or total channel steps so that the
entire channel is tested. The 7 day Frequency is considered adequate
because of demonstrated circuit reliability, procedural controls on control
rod withdrawals, and visual and audible indications available in the control
room to alert the operator of control rods not fully inserted. To perform
the required testing, the applicable condition must be entered (i.e., a
control rod must be withdrawn from its full-in position). Therefore,
SR 3.9.2.1 has been modified by a Note that states the CHANNEL
FUNCTIONAL TEST is not required to be performed until 1 hour after
any control rod is withdrawn.
REFERENCES
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1.

10 CFR 50, Appendix A, GDC 26.

2.

FSAR, Section [7.6.1.1].

3.

FSAR, Section [15.4.1.1].
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Control Rod Position
B 3.9.3

B 3.9 REFUELING OPERATIONS
B 3.9.3

Control Rod Position

BASES
BACKGROUND

Control rods provide the capability to maintain the reactor subcritical
under all conditions and to limit the potential amount and rate of reactivity
increase caused by a malfunction in the Control Rod Drive System.
During refueling, movement of control rods is limited by the refueling
interlocks (LCO 3.9.1 and LCO 3.9.2) or the control rod block with the
reactor mode switch in the shutdown position (LCO 3.3.2.1).
GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The control rods serve as
the system capable of maintaining the reactor subcritical in cold
conditions.
The refueling interlocks allow a single control rod to be withdrawn at any
time unless fuel is being loaded into the core. To preclude loading fuel
assemblies into the core with a control rod withdrawn, all control rods
must be fully inserted. This prevents the reactor from achieving criticality
during refueling operations.

APPLICABLE
SAFETY
ANALYSES

Prevention and mitigation of prompt reactivity excursions during refueling
are provided by the refueling interlocks (LCO 3.9.1 and LCO 3.9.2), the
SDM (LCO 3.1.1), the intermediate range monitor neutron flux scram
(LCO 3.3.1.1), the average power range monitor neutron flux scram
(LCO 3.3.1.1), and the control rod block instrumentation (LCO 3.3.2.1).
The safety analysis of the control rod withdrawal error during refueling in
the FSAR (Ref. 2) assumes the functioning of the refueling interlocks and
adequate SDM. Additionally, prior to fuel reload, all control rods must be
fully inserted to minimize the probability of an inadvertent criticality.
Control rod position satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO
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All control rods must be fully inserted during applicable refueling
conditions to minimize the probability of an inadvertent criticality during
refueling.
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Control Rod Position
B 3.9.3

BASES
APPLICABILITY

During MODE 5, loading fuel into core cells with control rods withdrawn
may n.rsult in inadvertent criticality. Therefore, the control rods must be
inserted before loading fuel into a core cell. All control rods must be
inserted before loading fuel to ensure that a fuel loading error does not
result in loading fuel into a core cell with the control rod withdrawn.
In MODES 1, 2, 3, and 4, the reactor pressure vessel head is on, and no
fuel loading activities are possible. Therefore, this Specification is not
applicable in these MODES.

ACTIONS

A.1
With all control rods not fully inserted during the applicable conditions, an
inadvertent criticality could occur that is not analyzed in the FSAR. All
fuel loading operations must be immediately suspended. Suspension of
these activities shall not preclude completion of movement of a
component to a safe position.

SURVEILLANCE
REQUIREMENTS

SR :39.3.1
During refueling, to ensure that the reactor remains subcritical, all control
rods must be fully inserted prior to and during fuel loading. Periodic
checks of the control rod position ensure this condition is maintained.
The 1:2 hour Frequency takes into consideration the procedural controls
on control rod movement during refueling as well as the redundant
functions of the refueling interlocks.

REFERENCES

1.

10 CFR 50, Appendix A, GDC 26.

2.

F:SAR Section [15.4.1.1].

I

_______
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Control Rod Position Indication
B 3.9.4

B 3.9 REFUELING OPERATIONS
B 3.9.4

Control Rod Position Indication

BASES
BACKGROUND

The full-in position indication channel for each control rod provides
information necessary to the refueling interlocks to prevent inadvertent
criticalities during refueling operations. During refueling, the refueling
interlocks (LCO 3.9.1 and LCO 3.9.2) use the full-in position indication
channel to limit the operation of the refueling equipment and the
movement of the control rods. The absence of the full-in position
indication channel signal for any control rod removes the all-rods-in
permissive for the refueling equipment interlocks and prevents fuel
loading. Also, this condition causes the refuel position one-rod-out
interlock to not allow the withdrawal of any other control rod.
GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The control rods serve as
the system capable of maintaining the reactor subcritical in cold
conditions.
-

APPLICABLE
SAFETY
ANALYSES

Prevention and mitigation of prompt reactivity excursions during refueling
are provided by the refueling interlocks (LCO 3.9.1 and LCO 3.9.2), the
SDM (LCO 3.1.1), the intermediate range monitor neutron flux scram
(LCO 3.3.1.1), and the control rod block instrumentation (LCO 3.3.2.1).
The safety analysis for the control rod withdrawal error during refueling
(Ref. 2) assumes the functioning of the refueling interlocks and adequate
SDM. The full-in position indication channel is required to be OPERABLE
so that the refueling interlocks can ensure that fuel cannot be loaded with
any control rod withdrawn and that no more than one control rod can be
withdrawn at a time.
Control rod position indication satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

BW R/6 STS

One control rod full-in position indication channel for each control rod
must be OPERABLE to provide the required inputs to the refueling
interlocks. A channel is OPERABLE if it provides correct position
indication to the refueling equipment interlock all-rods-in logic
(LCO 3.9.1), and correct position indication to at least one channel of the
refuel position one-rod-out interlock logic (LCO 3.9.2). For the refueling
equipment interlock all-rods-in logic the required full-in position indication
B 3.9.4 - 1
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Control Rod Position Indication
B 3.9.4
BASES
LCO (continued)
channel for each control rod is Channel B. At all other times (when the
refuelling equipment interlocks are not required to be OPERABLE) either
Channel A or Channel B OPERABILITY for each control rod satisfies the
LCO.
APPLICABILITY

During MODE 5, the control rods must have OPERABLE full-in position
indication channels to ensure the applicable refueling interlocks will be
OPEFAIBLE.
In MODES 1 and 2, requirements for control rod position are specified in
LCO 3.1.3, "Control Rod OPERABILITY." In MODES 3 and 4, with the
reactor mode switch in the shutdown position, a control rod block
(LCO 3.3.2.1) ensures all control rods are inserted, thereby preventing
criticality during shutdown conditions.

ACTIONS

A Note has been provided to modify the ACTIONS related to control rod
position indication channels. Section 1.3, Completion Times, specifies
that once a Condition has been entered, subsequent divisions,
subsystems, components, or variables expressed in the Condition,
discovered to be inoperable or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition. However, the
Required Actions for inoperable control rod position indication channels
provide appropriate compensatory measures for separate inoperable
channels. As such, this Note has been provided, which allows separate
Condition entry for each inoperable required control rod position
indication channel.
A.1._11L A.1.2, A.1.3. A.2.1. and A.2.2
With one or more required full-in position indication channels inoperable,
compensating actions must be taken to protect against potential reactivity
excursions from fuel assembly insertions or control rod withdrawals. This
may be accomplished by immediately suspending in-vessel fuel
movement and control rod withdrawal, and immediately initiating action to
fully insert all insertable control rods in core cells containing one or more
fuel assemblies. Actions must continue until all insertable control rods in
core cells containing one or more fuel assemblies are fully inserted.
Suspension of in-vessel fuel movements and control rod withdrawal shall
not preclude moving a component to a safe position.

I
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Control Rod Position Indication
B 3.9.4

BASES
ACTIONS (continued)
Alternatively, actions may be immediately initiated to fully insert the
control rod(s) associated with the inoperable full-in position indicators(s)
and to disarm the drive(s) to ensure that the control rod is not withdrawn.
Actions must continue until all associated control rods are fully inserted
and drives are disarmed. Under these conditions (control rod fully
inserted and disarmed), an inoperable full-in channel may be bypassed to
allow refueling operations to proceed. An alternate method must be used
to ensure the control rod is fully inserted (e.g., use the "00"notch position
indication).
SURVEILLANCE
REQUIREMENTS

SR 3.9.4.1
The full-in position indication channels provide input to the one-rod-out
interlock and other refueling interlocks that require an all-rods-in
permissive. The interlocks are activated when the full-in position
indication for any control rod is not present, since this indicates that all
rods are not fully inserted. Therefore, testing of the full-in position
indication channels is performed to ensure that when a control rod is
withdrawn, the full-in position indication is not present. The full-in position
indication channel is considered inoperable even with the control rod fully
inserted, if it would continue to indicate full-in with the control rod
withdrawn. Performing the SR each time a control rod is withdrawn is
considered adequate because of the procedural controls on control rod
withdrawals and the visual and audible indications available in the control
room to alert the operator to control rods not fully inserted.

REFERENCES

BWR/6 STS

1.

10 CFR 50, Appendix A, GDC 26.

2.

FSAR, Section [15.4.1.1].
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B 3.9.5
B 3.9 REFUELING OPERATIONS
B 3.9.5

Control Rod OPERABILITY - Refueling

BASES
BACKGROUND

Control rods are components of the Control Rod Drive (CRD) System, the
primary reactivity control system for the reactor. In conjunction with the
Reactor Protection System, the CRD System provides the means for the
reliable control of reactivity changes during refueling operation. In
addition, the control rods provide the capability to maintain the reactor
subcritical under all conditions and to limit the potential amount and rate
of reactivity increase caused by a malfunction in the CRD System.
GDC 26 of 10 CFR 50, Appendix A, requires that one of the two required
independent reactivity control systems be capable of holding the reactor
core subcritical under cold conditions (Ref. 1). The CRD System is the
system capable of maintaining the reactor subcritical in cold conditions.

APPLICABLE
SAFETY
ANALYSES

Prevention and mitigation of prompt reactivity excursions during refueling
are provided by refueling interlocks (LCO 3.9.1 and LCO 3.9.2), the SDM
(LCO 3.1.1), the intermediate range monitor neutron flux scram
(LCO 3.3.1.1), and the control rod block instrumentation (LCO 3.3.2.1).
The safety analysis for the control rod withdrawal error during refueling
(Ref. 2) evaluates the consequences of control rod withdrawal during
refueling. A prompt reactivity excursion during refueling could potentially
result in fuel failure with subsequent release of radioactive material to the
environment. Control rod scram provides protection should a prompt
reactivity excursion occur.
Control rod OPERABILITY during refueling satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

Each withdrawn control rod must be OPERABLE. The withdrawn control
rod is considered OPERABLE if the scram accumulator pressure is
, [1520] psig and the control rod is capable of being automatically
inserted upon receipt of a scram signal. Inserted control rods have
already completed their reactivity control function, and therefore, are not
required to be OPERABLE.

APPLICABILITY

During MODE 5, withdrawn control rods must be OPERABLE to ensure
that in a scram the control rods will insert and provide the required
negative reactivity to maintain the reactor subcritical.
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Control Rod OPERABILITY - Refueling
B 3.9.5
BASES
APPLICABILITY (continued),
For MODES 1 and 2, control rod requirements are found in LCO 3.1.2,
"Reactivity Anomalies," LCO 3.1.3, "Control Rod OPERABILITY,"
LCO 3.1.4, "Control Rod Scram Times," and LCO 3.1.5, "Control Rod
Scram Accumulators." During MODES 3 and 4, control rods are not able
to be withdrawn since the reactor mode switch is in shutdown and a
control rod block is applied. This provides adequate requirements for
control rod OPERABILITY during these conditions.

ACTIONS

A.1
With one or more withdrawn control rods inoperable, action must be
immediately initiated to fully insert the inoperable control rod(s). Inserting
the control rod(s) ensures that the shutdown and scram capabilities are
not adversely affected. Actions must continue until the inoperable control
rod(s) is fully inserted.

SURVEILLANCE
REQUIREMENTS

SR 3.9.5.1 and SR 3.9.5.2
During MODE 5, the OPERABILITY of control rods is primarily required to
ensure that a withdrawn control rod will automatically insert if a signal
requiring a reactor shutdown occurs. Because no explicit analysis exists
for automatic shutdown during refueling, the shutdown function is
satisfied if the withdrawn control rod is capable of automatic insertion and
the associated CRD scram accumulator pressure is Ž [1520] psig.
The 7 day Frequency takes into consideration equipment reliability,
procedural controls over the scram accumulators, and control room
alarms and indicating lights that indicate low accumulator charge
pressures.
SR 3.9.5.1 is modified by a Note that allows 7 days after withdrawal of
the control rod to perform the Surveillance. This acknowledges that the
control rod must first be withdrawn before performance of the
Surveillance, and therefore avoids potential conflicts with SR 3.0.3 and
SR 3.0.4.

REFERENCES

BWR/6 STS

1.

'10 CFR 50, Appendix A, GDC 26.

2.

FSAR, Section [15.4.1.1].
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RPV Water Level - [Irradiated Fuel]
B 3.9.6
B 3.9 REFUELING OPERATIONS
B 3.9.6

Reactor Pressure Vessel (RPV) Water Level

[-

Irradiated Fuel]

BASES
BACKGROUND

The movement of [irradiated] fuel assemblies [or handling of control rods]
within the RPV requires a minimum water level of [22 ft 8 inches] above
the top of the RPV flange. During refueling, this maintains a sufficient
water level in the upper containment pool. Sufficient water is necessary
to retain iodine fission product activity in the water in the event of a fuel
handling accident (Refs. 1 and 2). Sufficient iodine activity would be
retained to limit offsite doses from the accident to < 25% of
10 CFR 100 limits, as provided by the guidance of Reference 3.

APPLICABLE
SAFETY
ANALYSES

During movement of [irradiated] fuel assemblies [or handling of control
rods] the water level in the RPV is an initial condition design parameter in
the analysis of a fuel handling accident in containment postulated by
Regulatory Guide 1.25 (Ref. 1). A minimum water level of 23 ft allows a
decontamination factor of 100 (Ref. 4) to be used in the accident analysis
for iodine. This relates to the assumption that 99% of the total iodine
released from the pellet to cladding gap of all the dropped fuel assembly
rods is retained by the refueling cavity water. The fuel pellet to cladding
gap is assumed to contain 10% of the total fuel rod iodine inventory
(Ref. 1).
Analysis of the fuel handling accident inside containment is described in
Reference 2. With a minimum water level of 23 ft and a minimum decay
time of 24 hours prior to fuel handling, the analysis and test programs
demonstrate that the iodine release due to a postulated fuel handling
accident is adequately captured by the water, and that offsite doses are
maintained within allowable limits (Ref. 5).
While the worst case assumptions include the dropping of the irradiated
fuel assembly being handled onto the reactor core, the possibility exists
of the dropped assembly striking the RPV flange and releasing fission
products. Therefore, the minimum depth for water coverage to ensure
acceptable radiological consequences is specified from the RPV flange.
Since the worst case event results in failed fuel assemblies seated in the
core, as well as the dropped assembly, dropping an assembly on the
RPV flange will result in reduced releases of fission gases. [Based on
this judgement, and the physical dimensions which preclude normal
operation with water level 23 feet above the flange, a slight reduction in
this water level is acceptable (Ref. 4).]
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RPV Water Level[ - Irradiated Fuel]
B 3.9.6

BASES
APPLICABLE SAFETY ANALYSES (continued)
RPV water level satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
LCO

A minimum water level of [22 ft 8 inches] above the top of the RPV flange
is required to ensure that the radiological consequences of a postulated
fuel handling accident are within acceptable limits, as provided by the
guidance of Reference 3.

APPLICABILITY

LCO 3.9.6 is applicable when moving [irradiated] fuel assemblies [or
handling control rods (i.e., movement with other than the normal control
rod drive)] within the RPV. The LCO minimizes the possibility of a fuel
handling accident in containment that is beyond the assumptions of the
safety analysis. [If irradiated fuel is not present within the RPV, there can
be no significant radioactivity release as a result of a postulated fuel
handling accident.] [Requirements for handling of new fuel assemblies or
controil rods (where water depth to the RPV flange is not of concem) are
covered by LCO 3.9.7, "RPV Water Level - New Fuel or Control Rods.']
Requirements for fuel handling accidents in the spent fuel storage pool
are covered by LCO 3.7.7, "Fuel Pool Water Level.'
- REVIEWER'S NOTE

LCO 3.9.6 is written to cover new fuel and control rods as well as
irradialed fuel. If a plant adopts LCO 3.9.7, however, the second
bracketed portion of this Applicability is adopted in lieu of the first
bracketed portion. Additional modifications would also be made to the
title and Required Action A.1.
ACTIONS

A.1
Ifthe water level is < [22 ft 8 inches] above the top of the RPV flange, all
operations involving movement of [irradiated] fuel assemblies [and
handling of control rods] within the RPV shall be suspended immediately
to ensure that a fuel handling accident cannot occur. The suspension of
[irradiated] fuel movement [and control rod handling] shall not preclude
comple-tion of movement of a component to a safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.9.6.1
Verification of a minimum water level of [22 ft 8 inches] above the top of
the RPV flange ensures that the design basis for the postulated fuel
handling accident analysis during refueling operations is met. Water at
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RPV Water Level[ - Irradiated Fuel]
B 3.9.6

BASES
SURVEILLANCE REQUIREMENTS (continued)
the required level limits the consequences of damaged fuel rods, which
are postulated to result from a fuel handling accident in containment
(Ref. 2).
The Frequency of 24 hours is based on engineering judgment and is
considered adequate in view of the large volume of water and the normal
procedural controls on valve positions, which make significant unplanned
level changes unlikely.
REFERENCES

BWR/6 STS

1.

Regulatory Guide 1.25, March 23, 1972.

2.

FSAR, Section [15.7.6].

3.

NUREG-0800, Section [15.7.4].

4.

NUREG-0831, Supplement 6, Section [16.4.2].

5.

10 CFR 100.11.
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RPV Water Level - New Fuel or Control Rods
B 3.9.7
B 3.9 REFUELING OPERATIONS
B 3.9.7

Reactor Pressure Vessel (RPV) Water Level - New Fuel or Control Rods

BASES
BACKGROUND

The movement of new fuel assemblies or handling of control rods within
the RPV when fuel assemblies seated within the reactor vessel are
irradiated requires a minimum water level of [23 ft] above the top of
irradiated fuel assemblies seated within the RPV. During refueling, this
maintains a sufficient water level above the irradiated fuel. Sufficient
water is necessary to retain iodine fission product activity in the water in
the event of a fuel handling accident (Refs. 1 and 2). Sufficient iodine
activity would be retained to limit offsite doses from the accident to < 25%
of 10 CFR 100 limits, as provided by the guidance of Reference 3.

APPLICABLE
SAFETY
ANALYSES

During movement of new fuel assemblies or handling of control rods over
irradiated fuel assemblies, the water level in the RPV is an initial condition
design parameter in the analysis of a fuel handling accident in
containment postulated by Regulatory Guide 1.25 (Ref. 1). A minimum
water level of [23 ft] allows a decontamination factor of 100 (Ref. 4) to be
used in the accident analysis for iodine. This relates to the assumption
that 99% of the total iodine released from the pellet to cladding gap of all
the dropped fuel assembly rods is retained by the refueling cavity water.
The fuel pellet to cladding gap is assumed to contain 10% of the total fuel
rod iodine inventory (Ref. 1).
Analysis of the fuel handling accident inside containment is described in
Reference 2. With a minimum water level of [23 ft] and a minimum decay
time of 24 hours prior to fuel handling, the analysis and test programs
demonstrate that the iodine release due to a postulated fuel handling
accident is adequately captured by the water, and that offsite doses are
maintained within allowable limits (Ref. 5).
The related assumptions include the worst case dropping of an irradiated
fuel assembly onto the reactor core loaded with irradiated fuel
assemblies.
RPV water level satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

BWR/6 STS

A minimum water level of [23 ft] above the top of irradiated fuel
assemblies seated within the RPV is required to ensure that the
radiological consequences of a postulated fuel handling accident are
within acceptable limits, as provided by the guidance of Reference 3.
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RPV Water Level - New Fuel or Control Rods
B 3.9.7

BASES
APPLICABILITY

LCO 3.9.7 is applicable when moving new fuel assemblies or handling
control rods (i.e., movement with other than the normal control rod drive)
over irTadiated fuel assemblies seated within the RPV. The
LCO minimizes the possibility of a fuel handling accident in containment
that is beyond the assumptions of the safety analysis. If irradiated fuel is
not present within the RPV, there can be no significant radioactivity
release as a result of a postulated fuel handling accident. Requirements
for fuel handling accidents in the spent fuel storage pool are covered by
LCO 3.7.7, "Fuel Pool Water Level." Requirements for handling
irradiated fuel over the RPV are covered by LCO 3.9.6, "[Reactor
Pressure Vessel (RPV)] Water Level - [Irradiated Fuel]."

ACTIONS

A.1
If the water level is < [23 ft] above the top of irradiated fuel assemblies
seated within the RPV, all operations involving movement of new fuel
assemblies and handling of control rods within the RPV shall be
suspended immediately to ensure that a fuel handling accident cannot
occur. The suspension of fuel movement and control rod handling shall
not preclude completion of movement of a component to a safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.9.7.1
Verification of a minimum water level of [23 ft] above the top of the
irradiated fuel assemblies seated within the RPV ensures that the design
basis for the postulated fuel handling accident analysis during refueling
operations is met. Water at the required level limits the consequences of
damaged fuel rods, which are postulated to result from a fuel handling
accident in containment (Ref. 2).
The Frequency of 24 hours is based on engineering judgment and is
considered adequate in view of the large volume of water and the normal
procedural controls on valve positions, which make significant unplanned
level changes unlikely.

REFERENCES

BWR/6 STS

1.

Regulatory Guide 1.25, March 23, 1972.

2.

FSAR, Section [15.7.6].

3.

NUREG-0800, Section [15.7.4].

4.

NUREG-0831, Supplement 6, Section [16.4.2].

B 3.9.7 - 2

Rev. 2, 04/30/01

RPV Water Level - New Fuel or Control Rods
B 3.9.7

BASES
REFERENCES (continued)
5.

BWR/6 STS

1OCFR100.11.

B 3.9.7 - 3

Rev. 2, 04/30/01

RHR - High Water Level
B 3.9.8

B 3.9 REFUELING OPERATIONS
B 3.9.8

Residual Heat Removal (RHR) - High Water Level

BASES
BACKGROUND

The purpose of the RHR System in MODE 5 is to remove decay heat and
sensible heat from the reactor coolant, as required by GDC 34. Each of
the two shutdown cooling loops of the RHR System can provide the
required decay heat removal. Each loop consists of one motor driven
pump, a heat exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop. Each pump
discharges the reactor coolant, after it has been cooled by circulation
through the respective heat exchangers, to the reactor via separate
feedwater lines or to the upper containment pool via a common single
flow distribution sparger or to the reactor via the low pressure coolant
injection path. The RHR heat exchangers transfer heat to the Standby
Service Water System. The RHR shutdown cooling mode is manually
controlled.
In addition to the RHR subsystems, the volume of water above the
reactor pressure vessel (RPV) flange provides a heat sink for decay heat
removal.

APPLICABLE
SAFETY
ANALYSES

With the unit in MODE 5, the RHR System is not required to mitigate any
events or accidents evaluated in the safety analyses. The RHR System
is required for removing decay heat to maintain the temperature of the
reactor coolant.
The RHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO

Only one RHR shutdown cooling subsystem is required to be OPERABLE
in MODE 5 with irradiated fuel in the RPV and the water level 2 [22 ft
8 inches] above the RPV flange. Only one subsystem is required
because the volume of water above the RPV flange provides backup
decay heat removal capability.
An OPERABLE RHR shutdown cooling subsystem consists of an RHR
pump, a heat exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path.
Additionally, each RHR shutdown cooling subsystem is considered
OPERABLE if it can be manually aligned (remote or local) in the
shutdown cooling mode for removal of decay heat. Operation (either
continuous or intermittent) of one subsystem can maintain and reduce the
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RHR - High Water Level
B 3.9.8
BASES
LCO (continued)
reactor coolant temperature as required. However, to ensure adequate
core flow to allow for accurate average reactor coolant temperature
monitoring, nearly continuous operation is required. A Note is provided to
allow a 2 hour exception for the operating subsystem to not be in
operation every 8 hours.
APPLICABILITY

One RHR shutdown cooling subsystem must be OPERABLE in MODE 5,
with irradiated fuel in the RPV and with the water level > [22 ft 8 inches]
above the top of the RPV flange, to provide decay heat removal. RHR
System requirements in other MODES are covered by LCOs in
Section 3.4, Reactor Coolant System (RCS); Section 3.5, Emergency
Core Cooling Systems (ECCS) and Reactor Core Isolation Cooling
(RCIC) System; and Section 3.6, Containment Systems. RHR Shutdown
Cooling System requirements in MODE 5, with irradiated fuel in the
reactor pressure vessel and with the water level < [22 ft 8 inches] above
the RPV flange, are given in LCO 3.9.9, *Residual Heat Removal (RHR)
Low Water Level."

ACTIONS

A.1
With no RHR shutdown cooling subsystem OPERABLE, an alternate
method of decay heat removal must be established within 1 hour. In this
condition, the volume of water above the RPV flange provides adequate
capability to remove decay heat from the reactor core. However, the
overall reliability is reduced because loss of water level could result in
reduced decay heat removal capability. The 1 hour Completion Time is
based on the decay heat removal function and the probability of a loss of
the available decay heat removal capabilities. Furthermore, verification of
the functional availability of these alternate method(s) must be
reconfirmed every 24 hours thereafter. This will ensure continued heat
removal capability.
Alternate decay heat removal methods are available to the operators for
review and preplanning in the unit's Operating Procedures. For example,
this may include the use of the Reactor Water Cleanup System,
operating with the regenerative heat exchanger bypassed. The method
used to remove the decay heat should be the most prudent choice based
on unil: conditions.
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RHR - High Water Level
B 3.9.8

BASES
ACTIONS (continued)
B.1. B.2, B.3, and B.4
If no RHR shutdown cooling subsystem is OPERABLE and an alternate
method of decay heat removal is not available in accordance with
Required Action A.1, actions shall be taken immediately to suspend
operations involving an increase in reactor decay heat load by
suspending the loading of irradiated fuel assemblies into the RPV.
Additional actions are required to minimize any potential fission product
release to the environment. This includes ensuring secondary
containment is OPERABLE; one standby gas treatment subsystem is
OPERABLE; and secondary containment isolation capability (i.e., one
secondary containment isolation valve and associated instrumentation
are operable or other acceptable administrative controls to assure
isolation capability) in each associated penetration not isolated that is
assumed to be isolated to mitigate radioactivity releases. This may be
performed as an administrative check, by examining logs or other
information to determine whether the components are out of service for
maintenance or other reasons. It is not necessary to perform the
Surveillances needed to demonstrate the OPERABILITY of the
components. If, however, any required component is inoperable, then it
must be restored to OPERABLE status. In this case, a surveillance may
need to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are OPERABLE.
C.1 and C.2
If no RHR shutdown coolingsubsystem is in operation, an alternate
method of coolant circulation is required to be established within 1 hour.
The Completion Time is modified such that 1 hour is applicable
separately for each occurrence involving a loss of coolant circulation.
During the period when the reactor coolant is being circulated by an
alternate method (other than by the required RHR Shutdown Cooling
System), the reactor coolant temperature must be periodically monitored
to ensure proper functioning of the alternate method. The once per hour
Completion Time is deemed appropriate.
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RHR - High Water Level
B 3.9.8
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.9.8.1
This Surveillance demonstrates that the RHR subsystem is in operation
and ciirculating reactor coolant. The required flow rate is determined by
the flow rate necessary to provide sufficient decay heat removal
capability. The Frequency of 12 hours is sufficient in view of other visual
and audible indications available to the operator for monitoring the RHR
subsystem in the control room.

REFERENCES

BWR/6 STS

None.
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RHR - Low Water Level
B 3.9.9

B 3.9 REFUELING OPERATIONS
B 3.9.9

Residual Heat Removal (RHR) - Low Water Level

BASES
BACKGROUND

The purpose of the RHR System in MODE 5 is to remove decay heat and
sensible heat from the reactor coolant, as required by GDC 34. Each of
the two shutdown cooling loops of the RHR System can provide the
required decay heat removal. Each loop consists of one motor driven
pump, a heat exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop. Each pump
discharges the reactor coolant, after it has been cooled by circulation
through the respective heat exchangers, to the reactor via separate
feedwater lines, to the upper containment pool via a common single flow
distribution sparger, or to the reactor via the low pressure coolant
injection path. The RHR heat exchangers transfer heat to the Standby
Service Water System. The RHR shutdown cooling mode is manually
controlled.

APPLICABLE
SAFETY
ANALYSES

With the unit in MODE 5, the RHR System is not required to mitigate any
events or accidents evaluated in the safety analyses. The RHR System
is required for removing decay heat to maintain the temperature of the
reactor coolant.
The RHR System satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO

In MODE 5 with irradiated fuel in the reactor pressure vessel (RPV) and
with the water level < 22 ft 8 inches above the RPV flange both RHR
shutdown cooling subsystems must be OPERABLE.
An OPERABLE RHR shutdown cooling subsystem consists of an RHR
pump, a heat exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path.
Additionally, each RHR shutdown cooling subsystem is considered
OPERABLE if it can be manually aligned (remote or local) in the
shutdown cooling mode for removal of decay heat. Operation (either
continuous or intermittent) of one subsystem can maintain and reduce the
reactor coolant temperature as required. However, to ensure adequate
core flow to allow for accurate average reactor coolant temperature
monitoring, nearly continuous operation is required. A Note is provided to
allow a 2 hour exception for the operating subsystem to not be in
operation every 8 hours.
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RHR - Low Water Level
B 3.9.9

BASES
APPLICABILITY

Two RHR shutdown cooling subsystems are required to be OPERABLE
in MOIDE 5, with irradiated fuel in the RPV and with the water level
< [22 it 8 inches] above the top of the RPV flange, to provide decay heat
removal. RHR System requirements in other MODES are covered by
LCOs in Section 3.4, Reactor Coolant System (RCS); Section 3.5,
Emergency Core Cooling Systems (ECCS) and Reactor Core Isolation
Cooling (RCIC) System; and Section 3.6, Containment Systems. RHR
Shutdown Cooling System requirements in MODE 5, and with the water
level > [22 ft 8 inches] above the RPV flange, are given in LCO 3.9.8,
"Residual Heat Removal (RHR) - High Water Level."

ACTIONS

A.1
With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing the required
decay heat removal. However, the overall reliability is reduced.
Therefore an alternate method of decay heat removal must be provided.
With both RHR shutdown cooling subsystems inoperable, an alternate
method of decay heat removal must be provided in addition to that
provided for the initial RHR shutdown cooling subsystem inoperability.
This re-establishes backup decay heat removal capabilities, similar to the
requirements of the LCO. The 1 hour Completion Time is based on the
decay heat removal function and the probability of a loss of the available
decay heat removal capabilities. Furthermore, verification of the
functional availability of these alternate method(s) must be reconfirmed
every 2'4 hours thereafter. This will ensure continued heat removal
capability.
Alternate decay heat removal methods are available to the operators for
review and preplanning in the unit's Operating Procedures. For example,
this may include the use of the Reactor Water Cleanup System,
operating with the regenerative heat exchanger bypassed. The method
used to remove decay heat should be the most prudent choice based on
unit conditions.
B. 13.2. and B.3
With the required decay heat removal subsystem(s) inoperable and the
required alternate method(s) of decay heat removal not available in
accordance with Required Action A.1, additional actions are required to
minimiZe any potential fission product release to the environment. This
includes ensuring secondary containment is OPERABLE; one standby
gas treatment subsystem is OPERABLE; and secondary containment
isolation capability (i.e., one secondary containment isolation valve and
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RHR - Low Water Level
B 3.9.9

BASES
ACTIONS (continued)
associated instrumentation are operable or other acceptable
administrative controls to assure isolation capability) in each associated
penetration not isolated that is assumed to be isolated to mitigate
radioactivity releases. This may be performed as an administrative
check, by examining logs or other information to determine whether the
components are out of service for maintenance or other reasons. It is not
necessary to perform the Surveillances needed to demonstrate the
OPERABILITY of the components. If, however, any required component
is inoperable, then it must be restored to OPERABLE status. In this
case, a surveillance may need to be performed to restore the component
to OPERABLE status. Actions must continue until all required
components are OPERABLE.
C.1 and C.2
If no RHR shutdown cooling subsystem is in operation, an alternate
method of coolant circulation is required to be established within 1 hour.
The Completion Time is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant circulation.
During the period when the reactor coolant is being circulated by an
alternate method (other than by the required RHR Shutdown Cooling
System), the reactor coolant temperature must be periodically monitored
to ensure proper function of the alternate method. The once per hour
Completion Time is deemed appropriate.
SURVEILLANCE
REQUIREMENTS

SR 3.9.9.1
This Surveillance demonstrates that one RHR shutdown cooling
subsystem is in operation and circulating reactor coolant. The required
flow rate is determined by the flow rate necessary to provide sufficient
decay heat removal capability. The Frequency of 12 hours is sufficient in
view of other visual and audible indications available to the operator for
monitoring the RHR subsystem in the control room.

REFERENCES
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B 3.10 SPECIAL OPERATIONS
B 3.10.1

Inservice Leak and Hydrostatic Testing Operation

BASES
BACKGROUND

The purpose of this Special Operations LCO is to allow certain reactor
coolant pressure tests to be performed in MODE 4 when the metallurgical
characteristics of the reactor pressure vessel (RPV) require the pressure
testing at temperatures > 200°F (normally corresponding to MODE 3).
Inservice hydrostatic testing and system leakage pressure tests required
by Section Xl of the American Society of Mechanical Engineers (ASME)
Boiler and Pressure Vessel Code (Ref. 1) are performed prior to the
reactor going critical after a refueling outage. Recirculation pump
operation and a water solid RPV (except for an air bubble for pressure
control) are used to achieve the necessary temperatures and pressures
required for these tests. The minimum temperatures (at the required
pressures) allowed for these tests are determined from the RPV pressure
and temperature (PIT) limits required by LCO 3.4.11, "Reactor Coolant
System (RCS) Pressure and Temperature (P/T) Limits.' These limits are
conservatively based on the fracture toughness of the reactor vessel,
taking into account anticipated vessel neutron fluence.
With increased reactor vessel fluence over time, the minimum allowable
vessel temperature increases at a given pressure. Periodic updates to
the RPV P/T limit curves are performed as necessary, based on the
results of analyses of irradiated surveillance specimens removed from the
vessel. Hydrostatic and leak testing will eventually be required with
minimum reactor coolant temperatures > 200 0 F.
The hydrostatic test requires increasing pressure to [ ]% of design
pressure (1250 psig) or [ ] psig, and because of the expected increase in
reactor vessel fluence, the minimum allowable vessel temperature
according to LCO 3.4.11 is increased to [ ]OF. This increase to [ ]% of
design pressure does not exceed the Safety Limit of 1375 psig.

APPLICABLE
SAFETY
ANALYSES

BWR/6 STS

Allowing the reactor to be considered in MODE 4 during hydrostatic or
leak testing, when the reactor coolant temperature is > 200'F, effectively
provides an exception to MODE 3 requirements, including OPERABILITY
of primary containment and the full complement of redundant Emergency
Core Cooling Systems (ECCS). Since the hydrostatic or leak tests are
performed nearly water solid, at low decay heat values, and near
MODE 4 conditions, the stored energy in the reactor core will be very low.
Under these conditions, the potential for failed fuel and a subsequent
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1
BASES
APPLICABLE SAFETY ANALYSES (continued)
increas•e in coolant activity above the limits of LCO 3.4.8, 'Reactor
Coolant System (RCS) Specific Activity," are minimized. In addition, the
secondary containment will be OPERABLE, in accordance with this
Specieal Operations LCO, and will be capable of handling any airborne
radioactivity or steam leaks that could occur during the performance of
hydrostatic or leak testing. The required pressure testing conditions
provide adequate assurance that the consequences of a steam leak will
be conservatively bounded by the consequences of the postulated main
steam line break outside of primary containment described in
Reference 2. Therefore, these requirements will conservatively limit
radiation releases to the environment.
In the event of a large primary system leak, the reactor vessel would
rapidly depressurize, allowing the low pressure core cooling systems to
operate. The capability of the low pressure coolant injection and low
pressure core spray subsystems, as required in MODE 4 by LCO 3.5.2,
"ECCS - Shutdown," would be more than adequate to keep the core
flooded under this low decay heat load condition. Small system leaks
would be detected by leakage inspections before significant inventory
loss occurred.
For the purposes of this test, the protection provided by normally required
MODE 4 applicable LCOs, in addition to the secondary containment
requirements required to be met by this Special Operations LCO, will
ensure acceptable consequences during normal hydrostatic test
conditions and during postulated accident conditions.
As described in LCO 3.0.7, compliance with Special Operations LCOs is
option~d, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.
LCO
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As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Operation at reactor coolant temperatures > 200 0 F, can
be in accordance with Table 1.1-1 for MODE 3 operation without meeting
this Special Operations LCO or its ACTIONS. This option may be
required due to P/T limits, however, which require testing at temperatures
> 200' F, while the ASME inservice test itself requires the safety/relief
valves to be gagged, preventing their OPERABILITY.
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B 3.10.1

BASES
LCO (continued)
If it is desired to perform these tests while complying with this Special
Operations LCO, then the MODE 4 applicable LCOs and specified
MODE 3 LCOs must be met. This Special Operations LCO allows
changing Table 1.1-1 temperature limits for MODE 4 to "NA" and
suspending the requirements of LCO 3.4.10, "Residual Heat Removal
(RHR) Shutdown Cooling System - Cold Shutdown." The additional
requirements for secondary containment LCOs to be met will provide
sufficient protection for operations at reactor coolant temperatures
> 200'F for the purposes of performing either an inservice leak or
hydrostatic test.
This LCO allows primary containment to be open for frequent
unobstructed access to perform inspections, and for outage activities on
various systems to continue consistent with the MODE 4 applicable
requirements that are in effect immediately prior to and immediately after
this operation.
APPLICABILITY

The MODE 4 requirements may only be modified for the performance of
inservice leak or hydrostatic tests so that these operations can be
considered as in MODE 4, even though the reactor coolant temperature
is > 200'F. The additional requirement for secondary containment
OPERABILITY according to the imposed MODE 3 requirements provides
conservatism in the response of the unit to any event that may occur.
Operations in all other MODES are unaffected by this LCO.

ACTIONS

A Note has been provided to modify the ACTIONS related to inservice
leak and hydrostatic testing operation. Section 1.3, Completion Times,
specifies once a Condition has been entered, subsequent divisions,
subsystems, components, or variables expressed in the Condition
discovered to be inoperable or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifies Required Actions of
the Condition continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition. However, the
Required Actions for each requirement of the LCO not met provide
appropriate compensatory measures for separate requirements that are
not met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO.
A._1
If an LCO specified in LCO 3.10.1 is not met, the ACTIONS applicable to
the stated requirements shall be entered immediately and complied with.
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1
BASES
ACTIONS (continued)
Required Action A.1 has been modified by a Note that clarifies the intent
of another LCO's Required Action to be in MODE 4 includes reducing the
average reactor coolant temperature to _<200° F.
A.2.11 and A.2.2
Required Actions A.2.1 and A.2.2 are alternate Required Actions that can
be taken instead of Required Action A.1 to restore compliance with the
normal MODE 4 requirements, and thereby exit this Special Operations
LCO's Applicability. Activities that could further increase reactor coolant
temperature or pressure are suspended immediately, in accordance with
Required Action A.2.1, and the reactor coolant temperature is reduced to
establish normal MODE 4 requirements. The allowed Completion Time
of 24. hours for Required Action A.2.2 is based on engineering judgment
and provides sufficient time to reduce the average reactor coolant
temperature from the highest expected value to _<200°F with normal
cooldown procedures. The Completion Time is also consistent with the
time provided in LCO 3.0.3 for reaching MODE 4 from MODE 3.
SURVEILLANCE
REQUIREMENTS

SR '3.10.1.1
The LCOs made applicable are required to have their Surveillances met
to establish that this LCO is being met. A discussion of the applicable
SRs is; provided in their respective Bases.

REFERENCES

1.

American Society of Mechanical Engineers, Boiler and Pressure
Vessel Code, Section Xl.

2.
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FSAR, Section [15.1.40].
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B 3.10 SPECIAL OPERATIONS
B 3.10.2

Reactor Mode Switch Interlock Testing

BASES
BACKGROUND

The purpose of this Special Operations LCO is to permit operation of the
reactor mode switch from one position to another to confirm certain
aspects of associated interlocks during periodic tests and calibrations in
MODES 3, 4, and 5.
The reactor mode switch is a conveniently located, multiposition, keylock
switch provided to select the necessary scram functions for various plant
conditions (Ref. 1). The reactor mode switch selects the appropriate trip
relays for scram functions and provides appropriate bypasses. The mode
switch positions and related scram interlock functions are summarized as
follows:
a.

Shutdown - Initiates a reactor scram; bypasses main steam line
isolation and reactor high water level scrams,

b.

Refuel - Selects Neutron Monitoring System (NMS) scram function
for low neutron flux level operation (but does not disable the average
power range monitor scram); bypasses main steam line isolation
and reactor high water level scrams,

c.

Startup/Hot Standby - Selects NMS scram function for low neutron
flux level operation (intermediate range monitors and average power
range monitors); bypasses main steam line isolation and reactor
high water level scrams, and

d.

Run - Selects NMS scram function for power range operation.

The reactor mode switch also provides interlocks for such functions as
control rod blocks, scram discharge volume trip bypass, refueling
interlocks, suppression pool makeup, and main steam isolation valve
isolations.
APPLICABLE
SAFETY
ANALYSES
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The acceptance criterion for reactor mode switch interlock testing is to
prevent fuel failure by precluding reactivity excursions or core criticality.
The interlock functions of the shutdown and refuel positions of the reactor
mode switch in MODES 3, 4, and 5 are provided to preclude reactivity
excursions that could potentially result in fuel failure. Interlock testing
that requires moving the reactor mode switch to other positions (run, or

B 3.10.2 - I

Rev. 2, 04/30/01

Reactor Mode Switch Interlock Testing
B 3.10.2
BASES
APPLICABLE SAFETY ANALYSES (continued)
startup/hot standby) while in MODE 3, 4, or 5, requires administratively
maintaining all control rods inserted and no other CORE ALTERATIONS
in prog.ress. With all control rods inserted in core cells containing one or
more fuel assemblies and no CORE ALTERATIONS in progress, there
are no credible mechanisms for unacceptable reactivity excursions during
the planned interlock testing.
For postulated accidents, such as control rod removal error during
refueling or loading of fuel with a control rod withdrawn, the accident
analysis demonstrates that fuel failure will not occur (Ref. 2). The
withdrawal of a single control rod will not result in criticality when
adequate SDM is maintained. Also, loading fuel assemblies into the core
with a single control rod withdrawn will not result in criticality, thereby
preventing fuel failure.
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optionad, and therefore no criteria of 10 CFR 50.36(c)(2)(ii) apply. Special
Operalions LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A discussion of the
criteria satisfied for the other LCOs is provided in their respective Bases.
LCO
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As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. MODES 3, 4, and 5 operations not specified in
Table "1.1-1 can be performed in accordance with other Special
Operations LCOs (i.e., LCO 3.10.1, lInservice Leak and Hydrostatic
Testing Operation," LCO 3.10.3, "Single Control Rod Withdrawal - Hot
Shutdcwn," LCO 3.10.4, "Single Control Rod Withdrawal - Cold
Shutdown," and LCO 3.10.8, "SDM Test - Refuelingo) without meeting
this LCO or its ACTIONS. If any testing is performed that involves the
reactor mode switch interlocks and requires repositioning beyond that
specified in Table 1.1-1 for the current MODE of operation, the testing
can be performed, provided all interlock functions potentially defeated are
administratively controlled. In MODES 3, 4, and 5 with the reactor mode
switch in shutdown as specified in Table 1.1-1, all control rods are fully
inserted and a control rod block is initiated. Therefore, all control rods in
core c*lls that contain one or more fuel assemblies must be verified fully
inserted while in MODES 3, 4, and 5 with the reactor mode switch in
other than the shutdown position. The additional LCO requirement to
preclude CORE ALTERATIONS is appropriate for MODE 5 operations,
as discussed below, and is inherently met in MODES 3 and 4 by the
definition of CORE ALTERATIONS, which cannot be performed with the
vessel head in place.
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BASES
LCO (continued)
In MODE 5, with the reactor mode switch in the refuel position, only one
control rod can be withdrawn under the refuel position one rod out
interlock (LCO 3.9.2, "Refuel Position One-Rod-Out Interlock"). The
refueling equipment interlocks (LCO 3.9.1, "Refueling Equipment
Interlocks") appropriately control other CORE ALTERATIONS. Due to
the increased potential for error in controlling these multiple interlocks
and the limited duration of tests involving the reactor mode switch
position, conservative controls are required, consistent with MODES 3
and 4. The additional controls of administratively not permitting other
CORE ALTERATIONS will adequately ensure that the reactor does not
become critical during these tests.
APPLICABILITY

Any required periodic interlock testing involving the reactor mode switch,
while in MODES 1 and 2, can be performed without the need for Special
Operations exceptions. Mode switch manipulations in these MODES
would likely result in unit trips. In MODES 3, 4, and 5, this Special
Operations LCO is only permitted to be used to allow reactor mode
switch interlock testing that cannot conveniently be performed without this
allowance. Such interlock testing may consist of required Surveillances,
or may be the result of maintenance, repair, or troubleshooting activities.
In MODES 3, 4, and 5, the interlock functions provided by the reactor
mode switch in shutdown (i.e., all control rods inserted and incapable of
withdrawal) and refueling (i.e., refueling interlocks to prevent inadvertent
criticality during CORE ALTERATIONS) positions can be administratively
controlled adequately during the performance of certain tests.

ACTIONS

A.1, A.2, A.3.1, and A.3.2
These Required Actions are provided to restore compliance with the
Technical Specifications overridden by this Special Operations LCO.
Restoring compliance will also result in exiting the Applicability of this
Special Operations LCO.
All CORE ALTERATIONS, except control rod insertion, if in progress, are
immediately suspended in accordance with Required Action A.1, and all
insertable control rods in core cells that contain one or more fuel
assemblies are fully inserted within 1 hour, in accordance with Required
Action A.2. This will preclude potential mechanisms that could lead to
criticality. Suspension of CORE ALTERATIONS shall not preclude the
completion of movement of a component to a safe condition. Placing the
reactor mode switch in the shutdown position will ensure that all inserted
control rods remain inserted and result in operation in accordance with
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BASES
ACTIONS (continued)
Table 1.1-1. Alternatively, if in MODE 5, the reactor mode switch may be
placed in the refuel position, which will also result in operating in
accordance with Table 1.1-1. A Note is added to Required Action A.3.2
to indicate that this Required Action is not applicable in MODES 3 and 4,
since only the shutdown position is allowed in these MODES. The
allowead Completion Time of 1 hour for Required Actions A.2, A.3.1,
and A.3.2 provides sufficient time to normally insert the control rods and
place the reactor mode switch in the required position, based on
operating experience, and is acceptable given that all operations that
could increase core reactivity have been suspended.
SURVEILLANCE
REQUIREMENTS

SR 3.10.2.1 and SR 3.10.2.2
Meeting the requirements of this Special Operations LCO maintains
operation consistent with or conservative to operating with the reactor
mode switch in the shutdown position (or the refuel position for MODE 5).
The functions of the reactor mode switch interlocks that are not in effect,
due to the testing in progress, are adequately compensated for by the
Special Operations LCO requirements. The administrative controls are to
be periodically verified to ensure that the operational requirements
continue to be met. The Surveillances performed at the 12 hour and
24 hour Frequencies are intended to provide appropriate assurance that
each operating shift is aware of and verify compliance with these Special
Operations LCO requirements.

REFERENCES
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1.

FSAR, Section [7.6.1.1].

2.

FSAR, Section [15.4.1.1].
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B 3.10.3
B 3.10 SPECIAL OPERATIONS
B 3.10.3

Single Control Rod Withdrawal - Hot Shutdown

BASES
BACKGROUND

The purpose of this MODE 3 Special Operations LCO is to permit the
withdrawal of a single control rod for testing while in hot shutdown, by
imposing certain restrictions. In MODE 3, the reactor mode switch is in
the shutdown position, and all control rods are inserted and blocked from
withdrawal. Many systems and functions are not required in these
conditions, due to other installed interlocks that are actuated when the
reactor mode switch is in the shutdown position. However,
circumstances may arise while in MODE 3 that present the need to
withdraw a single control rod for various tests (e.g., friction tests, scram
timing, and coupling integrity checks). These single control rod
withdrawals are normally accomplished by selecting the refuel position for
the reactor mode switch. This Special Operations LCO provides the
appropriate additional controls to allow a single control rod withdrawal in
MODE 3.

APPLICABLE
SAFETY
ANALYSES

With the reactor mode switch in the refuel position, the analyses for
control rod withdrawal during refueling are applicable and, provided the
assumptions of these analyses are satisfied in MODE 3, these analyses
will bound the consequences of an accident. Explicit safety analyses in
the FSAR (Ref. 1) demonstrate that the functioning of the refueling
interlocks and adequate SDM will preclude unacceptable reactivity
excursions.
Refueling interlocks restrict the movement of control rods to reinforce
operational procedures that prevent the reactor from becoming critical.
These interlocks prevent the withdrawal of more than one control rod.
Under these conditions, since only one control rod can be withdrawn, the
core will always be shut down even with the highest worth control rod
withdrawn if adequate SDM exists.
The control rod scram function provides backup protection to normal
refueling procedures and the refueling interlocks, which prevent
inadvertent criticalities during refueling.
Alternate backup protection can be obtained by ensuring that a five by
five array of control rods, centered on the withdrawn control rod, are
inserted and incapable of withdrawal.
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B 3.10.3

BASES
APPLICABLE SAFETY ANALYSES (continued)
As desiribed in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.
LCO

As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Operation in MODE 3 with the reactor mode switch in
the refuel position can be performed in accordance with other Special
Operations LCOs (i.e., LCO 3.10.2, OReactor Mode Switch Interlock
Testing' without meeting this Special Operations LCO or its ACTIONS.
However, if a single control rod withdrawal is desired in MODE 3, controls
consistent with those required during refueling must be implemented and
this Special Operations LCO applied. *Withdrawal" in this application
includes the actual withdrawal of the control rod as well as maintaining
the control rod in a position other than the full-in position, and reinserting
the control rod. The refueling interlocks of LCO 3.9.2, "Refuel Position
One-Rod-Out Interlock," required by this Special Operations LCO, will
ensure that only one control rod can be withdrawn.
To back up the refueling interlocks (LCO 3.9.2), the ability to scram the
withdrawn control rod in the event of an inadvertent criticality is provided
by this Special Operations LCO's requirements in Item d.1. Alternately,
provided a sufficient number of control rods in the vicinity of the
withdrawn control rod are known to be inserted and incapable of
withdrawal (Item d.2), the possibility of criticality on withdrawal of this
control red is sufficiently precluded, so as not to require the scram
capability of the withdrawn control rod. Also, once this alternate (Item
d.2) is completed, the SDM requirement to account for both the
withdrawn-untrippable control rod and the highest worth control rod may
be changed to allow the withdrawn-untrippable control rod to be the
single highest worth control rod.

APPLICABILITY
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Control rod withdrawals are adequately controlled in MODES 1,2, and 5
by existing LCOs. In MODES 3 and 4, control rod withdrawal is only
allowed if performed in accordance with this Special Operations LCO or
Special Operations LCO 3.10.4, and if limited to one control rod. This
allowance is only provided with the reactor mode switch in the refuel
position. For these conditions, the one-rod-out interlock (LCO 3.9.2),
control rod position indication (LCO 3.9.4, "Control Rod Position
Indication") full insertion requirements for all other control rods, and
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BASES
APPLICABILITY (continued)
scram functions (LCO 3.3.1.1, "Reaction Protection System (RPS)
Instrumentation," and LCO 3.9.5, "Control Rod OPERABILITY
Refueling"), or the added administrative control in Item d.2 of this Special
Operations LCO, minimizes potential reactivity excursions.
ACTIONS

A Note has been provided to modify the ACTIONS related to a single
control rod withdrawal while in MODE 3. Section 1.3, Completion Times,
specifies once a Condition has been entered, subsequent divisions,
subsystems, components, or variables expressed in the Condition
discovered to be inoperable or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifies Required Actions of
the Condition continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition. However, the
Required Actions for each requirement of the LCO not met provide
appropriate compensatory measures for separate requirements that are
not met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO.
A.1
If one or more of the requirements specified in this Special Operations
LCO are not met, the ACTIONS applicable to the stated requirements of
the affected LCOs are immediately entered as directed by Required
Action A.1. This Required Action has been modified by a Note that
clarifies the intent of any other LCO's Required Action to insert all control
rods. This Required Action includes exiting this Special Operations
Applicability LCO by returning the reactor mode switch to the shutdown
position. A second Note has been added, which clarifies that this
Required Action is only applicable if the requirements not met are for an
affected LCO.
A.2.1 and A.2.2
Required Actions A.2.1 and A.2.2 and are alternative Required Actions
that can be taken instead of Required Action A.1 to restore compliance
with the normal MODE 3 requirements, thereby exiting this Special
Operations LCO's Applicability. Actions must be initiated immediately to
insert all insertable control rods. Actions must continue until all such
control rods are fully inserted. Placing the reactor mode switch in the
shutdown position will ensure that all inserted rods remain inserted and
restore operation in accordance with Table 1.1-1. The allowed
Completion Time of 1 hour to place the reactor mode switch in the
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BASES
ACTIONS (continued)
shutdown position provides sufficient time to normally insert the control
rods.
SURVEILLANCE
REQUIREMENTS

SR 3.10.3.1, SR 3.10.3.2. and SR 3.10.3.3
The other LCOs made applicable in this Special Operations LCO
are
required to have their Surveillances met to establish that this Special
Operations LCO is being met. Ifthe local array of control rods is
inserted
and disarmed while the scram function for the withdrawn rod is not
available, periodic verification in accordance with SR 3.10.3.2 is required
to preclude the possibility of criticality. SR 3.10.3.2 has been modified
by
a Note, which clarifies that this SR is not required to be met if
SR 3.10.3.1 is satisfied for LCO 3.10.3.d.1 requirements, since
SR 3."10.3.2 demonstrates that the alternative LCO 3.10.3.d.2
requirements are satisfied. Also, SR 3.10.3.3 verifies that all control
rods
other than the control rod being withdrawn are fully inserted. The
24 hour
Frequency is acceptable because of the administrative controls on
control
rod withdrawals, the protection afforded by the LCOs involved, and
hardware interlocks that preclude additional control rod withdrawals.

REFERENCES
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1.

FSAR, Section [15.4.1.1].
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B 3.10 SPECIAL OPERATIONS
B 3.10.4

Single Control Rod Withdrawal - Cold Shutdown

BASES
BACKGROUND

The purpose of this MODE 4 Special Operations LCO is to permit the
withdrawal of a single control rod for testing or maintenance, while in cold
shutdown, by imposing certain restrictions. In MODE 4, the reactor mode
switch is in the shutdown position, and all control rods are inserted and
blocked from withdrawal. Many systems and functions are not required in
these conditions, due to the installed interlocks associated with the
reactor mode switch in the shutdown position. Circumstances may arise
while in MODE 4, however, that present the need to withdraw a single
control rod for various tests (e.g., friction tests, scram time testing, and
coupling integrity checks). Certain situations may also require the
removal of the associated control rod drive (CRD). These single control
rod withdrawals and possible subsequent removals are normally
accomplished by selecting the refuel position for the reactor mode switch.

APPLICABLE
SAFETY
ANALYSES

With the reactor mode switch in the refuel position, the analyses for
control rod withdrawal during refueling are applicable and, provided the
assumptions of these analyses are satisfied in MODE 4, these analyses
will bound the consequences of an accident. Explicit safety analyses in
the FSAR (Ref. 1) demonstrate that the functioning of the refueling
interlocks and adequate SDM will preclude unacceptable reactivity
excursions.
Refueling interlocks restrict the movement of control rods to reinforce
operational procedures that prevent the reactor from becoming critical.
These interlocks prevent the withdrawal of more than one control rod.
Under these conditions, since only one control rod can be withdrawn, the
core will always be shut down even with the highest worth control rod
withdrawn if adequate SDM exists.
The control rod scram function provides backup protection in the event
normal refueling procedures and the refueling interlocks fail to prevent
inadvertent criticalities during refueling. Alternate backup protection can
be obtained by ensuring that a five by five array of control rods, centered
on the withdrawn control rod, are inserted and incapable of withdrawal.
This alternate backup protection is required when removing the CRD
because this removal renders the withdrawn control rod incapable of
being scrammed.
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BASES
APPLICABLE SAFETY ANALYSES (continued)
As described in LCO 3.0.7, compliance with Special
Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii)
apply.
Special Operations LCOs provide flexibility to perform
certain
operations
by appiropriately modifying requirements of other
LCOs. A discussion of
the criteria satisfied for the other LCOs is provided
in their respective
Bases.
LCO

As described in LCO 3.0.7, compliance with this Special
Operations
LCO is optional. Operation in MODE 4 with the reactor
mode switch in
the refuel position can be performed in accordance
with
Special Operations LCO 3.10.2, "Reactor Mode Switch other LCOs (i.e.,
Interlock Testing')
without meeting this Special Operations LCO or its
ACTIONS. If a single
control rod withdrawal is desired in MODE 4, controls
consistent with
those required during refueling must be implemented
and this Special
Operations LCO applied. 'Withdrawal' in this application
actual withdrawal of the control rod as well as maintaining includes the
in a position other than the full-in position, and reinserting the control rod
the control rod.
The refueling interlocks of LCO 3.9.2, 'Refuel Position
One-Rod-Out
Interlock," required by this Special Operations LCO
will ensure that only
one control rod can be withdrawn. At the time CRD
removal begins, the
disconnection of the position indication probe will
cause LCO 3.9.4,
"UControl Rod Position Indication," and therefore,
LCO 3.9.2 to fail to be
met. Therefore, prior to commencing CRD removal,
a
withdrawal block is required to be inserted to ensure control rod
that no additional
control rods can be withdrawn and that compliance
with this Special
Operations LCO is maintained.
To back up the refueling interlocks (LCO 3.9.2) or
the
withdrawal block, the ability to scram the withdrawn control rod
control rod in the
event of an inadvertent criticality is provided by the
LCO requirements in Item c.1. Alternatively, when Special Operations
the scram function is
not OPERABLE, or the CRD is to be removed, a
sufficient number of
rods in the vicinity of the withdrawn control rod are
required to be inserted
and made incapable of withdrawal (Item c.2). This
possibility of criticality upon withdrawal of this controlprecludes the
rod.
alternate (Item c.2) is completed, the SDM requirement Also, once this
to account for
both the withdrawn-untrippable control rod and the
highest worth control
rod may be changed to allow the withdrawn-untrippable
control rod to be
the single highest worth control rod.

BWR/6 STS
I

I

.0A
If
I I.-+

'..

-

..

Rev. 2, 04/30/01

Single Control Rod Withdrawal - Cold Shutdown
B 3.10.4

BASES
APPLICABILITY

Control rod withdrawals are adequately controlled in MODES 1, 2, and 5
by existing LCOs. In MODES 3 and 4, control rod withdrawal is only
allowed if performed in accordance with Special Operations LCO 3.10.3,
or this Special Operations LCO, and if limited to one control rod. This
allowance is only provided with the reactor mode switch in the refuel
position.
During these conditions, the full insertion requirements for all other
control rods, the one-rod-out interlock (LCO 3.9.2), control rod position
indication (LCO 3.9.4), and scram functions (LCO 3.3.1.1, =Reactor
Protection System (RPS) Instrumentation," and LCO 3.9.5, "Control Rod
OPERABILITY - Refueling"), or the added administrative controls in
Item b.2 and Item c.2 of this Special Operations LCO, provide mitigation
of potential reactivity excursions.

ACTIONS

A Note has been provided to modify the ACTIONS related to a single
control rod withdrawal while in MODE 3. Section 1.3, Completion Times,
specifies once a Condition has been entered, subsequent divisions,
subsystems, components, or variables expressed in the Condition
discovered to be inoperable or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition. However, the
Required Actions for each requirement of the LCO not met provide
appropriate compensatory measures for separate requirements that are
not met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO.
A.1. A.2.1. and A.2.2
If one or more of the requirements of this Special Operations LCO are
not met with the affected control rod insertable, these Required Actions
restore operation consistent with normal MODE 4 conditions (i.e., all rods
inserted) or with the exceptions allowed in this Special Operations LCO.
Required Action A.1 has been modified by a Note that clarifies that the
intent of any other LCO is Required Action to insert all control rods. This
Required Action includes exiting this Special Operations Applicability
LCO by returning the reactor mode switch to the shutdown position. A
second Note has been added to Required Action A.1 to clarify that this
Required Action is only applicable if the requirements not met are for an
affected LCO.
Required Actions A.2.1 and A.2.2 are specified, based on the assumption
that the control rod is being withdrawn. If the control rod is still insertable,
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Single Control Rod Withdrawal - Cold Shutdown
B 3.10.4
BASES
ACTIONS (continued)
actions must be immediately initiated to fully insert all insertable
control
rods and within 1 hour place the reactor mode switch in the shutdown
position. Action must continue until all such control rods are fully
inserted. The allowed Completion Time of 1 hour for placing the
reactor
mode switch in the shutdown position provides sufficient time to
normally
insert the control rods.
B. 1__B._2.1 and B.2.2
If one or more of the requirements of this Special Operations LCO
are
not mel: with the affected control rod not insertable, withdrawal of
the
control rod and removal of the associated CRD must immediately
suspended. If the CRD has been removed, such that the control be
rod is
not in,,srtable, the Required Actions require the most expeditious
action
be taken to either initiate action to restore the CRD and insert its
control
rod, or irestore compliance with this Special Operations LCO.
SURVEILLANCE
REQUIREMENTS

SR 3.10.4.1, SR 3.10.4.2. SR 3.10.4.3. and SR 3.10.4.4
The other LCOs made applicable by this Special Operations LCO
are
required to have their associated Surveillances met to establish
that this
Special Operations LCO is being met. Ifthe local array of control
rods is
inserted and disarmed while the scram function for the withdrawn
rod is
not available, periodic verification is required to ensure that the
possibility
of criticality remains precluded. Verification that all the other control
rods
are fully inserted is required to meet the SDM requirements. Verification
that a rcontrol rod withdrawal block has been inserted ensures that
no
other control rods can be inadvertently withdrawn under conditions
when
position indication instrumentation is inoperable for the affected control
rod. The 24 hour Frequency is acceptable because of the administrative
controls on control rod withdrawals, the protection afforded by the
LCOs
involved, and hardware interlocks to preclude an additional control
rod
withdrawal.
SR 3.10.4.2 and SR 3.10.4.4 have been modified by Notes, which
clarify
that these SRs are not required to be met if the alternative requirements
demonstrated by SR 3.10.4.1 are satisfied.

REFERENCES
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1.

FSAR, Section [15.4.1.1].
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Single CRD Removal - Refueling
B 3.10.5
B 3.10 SPECIAL OPERATIONS
B 3.10.5

Single Control Rod Drive (CRD) Removal - Refueling

BASES
BACKGROUND

The purpose of this MODE 5 Special Operations LCO is to permit the
removal of a single CRD during refueling operations by imposing certain
administrative controls. Refueling interlocks restrict the movement of
control rods and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from becoming critical
during refueling operations. During refueling operations, no more than
one control rod is permitted to be withdrawn from a core cell containing
one or more fuel assemblies. The refueling interlocks use the "full in"
position indicators to determine the position of all control rods. Ifthe "full
inn position signal is not present for every control rod, then the all rods in
permissive for the refueling equipment interlocks is not present and fuel
loading is prevented. Also, the refuel position one-rod-out interlock will
not allow the withdrawal of a second control rod.
The control rod scram function provides backup protection in the event
normal refueling procedures and the refueling interlocks described above
fail to prevent inadvertent criticalities during refueling. The requirement
for this function to be OPERABLE precludes the possibility of removing
the CRD once a control rod is withdrawn from a core cell containing one
or more fuel assemblies. This Special Operations LCO provides controls
sufficient to ensure the possibility of an inadvertent criticality is precluded,
while allowing a single CRD to be removed from a core cell containing
one or more fuel assemblies. The removal of the CRD involves
disconnecting the position indication probe, which causes noncompliance
with LCO 3.9.4, "Control Rod Position Indication," and, therefore,
LCO 3.9.1, "Refueling Equipment Interlocks," and LCO 3.9.2, "Refueling
Position One-Rod-Out Interlock." The CRD removal also requires
isolation of the CRD from the CRD Hydraulic System, thereby causing
inoperability of the control rod (LCO 3.9.5, "Control Rod OPERABILITY
Refueling").

APPLICABLE
SAFETY
ANALYSES

BWR/6 STS

With the reactor mode switch in the refuel position, the analyses for
control rod withdrawal during refueling are applicable and, provided the
assumptions of these analyses are satisfied, these analyses will bound
the consequences of accidents. Explicit safety analyses in the FSAR
(Ref. 1) demonstrate that the proper operation of the refueling interlocks
and adequate SDM will preclude unacceptable reactivity excursions.
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Single CRD Removal - Refueling
B 3.10.5
BASES
APPLICABLE SAFETY ANALYSES (continued)
Refueling interlocks restrict the movement of control rods and the
operation of the refueling equipment to reinforce operational procedures
that prevent the reactor from becoming critical. These interlocks prevent
the withdrawal of more than one control rod. Under these conditions,
since only one control rod can be withdrawn, the core will always be shut
down even with the highest worth control rod withdrawn if adequate SDM
exists. By requiring all other control rods to be inserted and a control rod
withdrawal block initiated, the function of the inoperable one-rod-out
interlock (LCO 3.9.2) is adequately maintained. This Special Operations
LCO requirement to suspend all CORE ALTERATIONS adequately
compensates for the inoperable all rods in permissive for the refueling
equipment interlocks (LCO 3.9.1).
The control rod scram function provides backup protection to normal
refueling procedures and the refueling interlocks, which prevent
inadvertent criticalities during refueling. Since the scram function and
refueling interlocks may be suspended, alternate backup protection
require4d by this Special Operations LCO is obtained by ensuring that a
five by fiive array of control rods, centered on the withdrawn control rod,
are inserted and are incapable of being withdrawn (by insertion of a
control rod block).
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criterda satisfied for the other LCOs is provided in their respective
Bases.
LCO

BWR/6 STS

As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Operation in MODE 5 with any of the following LCOs
LCO 3.3.1.1, "Reactor Protection System (RPS) Instrumentation,'
LCO 3.3.8.2, "Reactor Protection System (RPS) Electric Power
Monitoring," LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, or LCO 3.9.5 - not met
can be performed in accordance with the Required Actions of these
LCOs 'without meeting this Special Operations LCO or its ACTIONS.
However, if a single CRD removal from a core cell containing one or
more fuel assemblies is desired in MODE 5, controls consistent with
those required by LCO 3.3.1.1, LCO 3.3.8.2, LCO 3.9.1, LCO 3.9.2,
LCO 3.9.4, and LCO 3.9.5 must be implemented and this Special
Operations LCO applied.
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Single CRD Removal - Refueling
B 3.10.5

BASES
LCO (continued)
By requiring all other control rods to be inserted and a control rod
withdrawal block initiated, the function of the inoperable one-rod-out
interlock (LCO 3.9.2) is adequately maintained. This Special Operations
LCO requirement to suspend all CORE ALTERATIONS adequately
compensates for the inoperable all rods in permissive for the refueling
equipment interlocks (LCO 3.9.1). Ensuring that the five by five array of
control rods, centered on the withdrawn control rod, are inserted and
incapable of withdrawal adequately satisfies the backup protection that
LCO 3.3.1.1 and LCO 3.9.2 would have otherwise provided. Also, once
these requirements (Items a, b, and c) are completed, the SDM
requirement to account for both the withdrawn-untrippable control rod and
the highest worth control rod may be changed to allow the withdrawn
untrippable control rod to be the single highest worth control rod.
APPLICABILITY

Operation in MODE 5 is controlled by existing LCOs. The allowance to
comply with this Special Operations LCO in lieu of the ACTIONS of
LCO 3.3.1.1, LCO 3.3.8.2, LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and
LCO 3.9.5 is appropriately controlled with the additional administrative
controls required by this Special Operations LCO, which reduces the
potential for reactivity excursions.

ACTIONS

A.1, A.2.1, and A.2.2
If one or more of the requirements of this Special Operations LCO are
not met, the immediate implementation of these Required Actions
restores operation consistent with the normal requirements for failure to
meet LCO 3.3.1.1, LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5
(i.e., all control rods inserted) or with the allowances of this Special
Operations LCO. The Completion Times for Required Action A.1,
Required Action A.2.1, and Required Action A.2.2 are intended to require
these Required Actions be implemented in a very short time and carried
through in an expeditious manner to either initiate action to restore the
CRD and insert its control rod, or initiate action to restore compliance with
this Special Operations LCO. Actions must continue until either Required
Action A.2.1 or Required Action A.2.2 is satisfied.

SURVEILLANCE
REQUIREMENTS

SR 3.10.5.1, SR 3.10.5.2. SR 3.10.5.3, SR 3.10.5.4, and SR 3.10.5.5
Verification that all the control rods, other than the control rod withdrawn
for the removal of the associated CRD, are fully inserted is required to
ensure the SDM is within limits. Verification that the local five by five
array of control rods other than the control rod withdrawn for the removal
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Single CRD Removal - Refueling
B 3.10.5
BASES
SURVEILLANCE REQUIREMENTS (continued)
of the associated CRD, is inserted and disarmed, while the scram
function for the withdrawn rod is not available, is required to ensure that
the possibility of criticality remains precluded. Verification that a control
rod withdrawal block has been inserted ensures that no other control rods
can bte inadvertently withdrawn under conditions when position indication
instrumentation is inoperable for the withdrawn control rod. The
Surveillance for LCO 3.1.1, which is made applicable by this Special
Operavtions LCO, is required in order to establish that this Special
Operaltions LCO is being met. Verification that no other CORE
ALTERATIONS are being made is required to ensure the assumptions of
the safety analysis are satisfied.
Periodic verification of the administrative controls established by this
Special Operations LCO is prudent to preclude the possibility of an
inadvertent criticality. The 24 hour Frequency is acceptable, given the
administrative controls on control rod removal and hardware interlocks to
block an additional control rod withdrawal.
REFERENCES
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1.

FSAR, Section [15.4.1.1].
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Multiple Control Rod Withdrawal - Refueling
B 3.10.6
B 3.10 SPECIAL OPERATIONS
B 3.10.6

Multiple Control Rod Withdrawal - Refueling

BASES
BACKGROUND

The purpose of this MODE 5 Special Operations LCO is to permit
multiple control rod withdrawal during refueling by imposing certain
administrative controls.
Refueling interlocks restrict the movement of control rods and the
operation of the refueling equipment to reinforce operational procedures
that prevent the reactor from becoming critical during refueling
operations. During refueling operations, no more than one control rod is
permitted to be withdrawn from a core cell containing one or more fuel
assemblies. When all four fuel assemblies are removed from a cell, the
control rods may be withdrawn with no restrictions. Any number of
control rods may be withdrawn and removed from the reactor vessel if
their cells contain no fuel.
The refueling interlocks use the "full in" position indicators to determine
the position of all control rods. If the "full in" position signal is not present
for every control rod, then the all rods in permissive for the refueling
equipment interlocks is not present and fuel loading is prevented. Also,
the refuel position one-rod-out interlock will not allow the withdrawal of a
second control rod.
To allow more than one control rod to be withdrawn during refueling,
these interlocks must be defeated. This Special Operations
LCO establishes the necessary administrative controls to allow bypass of
the "full in" position indicators.

APPLICABLE
SAFETY
ANALYSES

BWR/6 STS

Explicit safety analyses in the FSAR (Ref. 1) demonstrate that the
functioning of the refueling interlocks and adequate SDM will prevent
unacceptable reactivity excursions during refueling. To allow multiple
control rod withdrawals, control rod removals, associated control rod drive
(CRD) removal, or any combination of these, the "full in" position
indication is allowed to be bypassed for each withdrawn control rod if all
fuel has been removed from the cell. With no fuel assemblies in the core
cell, the associated control rod has no reactivity control function and is
not required to remain inserted. Prior to reloading fuel into the cell,
however, the associated control rod must be inserted to ensure that an
inadvertent criticality does not occur, as evaluated in the Reference 1
analysis.
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Multiple Control Rod Withdrawal - Refueling
B 3.10.6
BASES
APPLICABLE SAFETY ANALYSES (continued)
As described in LCO 3.0.7, compliance with Special Operations LCOs
is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.
LCO

As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Operation in MODE 5 with LCO 3.9.3, "Control Rod
Position," LCO 3.9.4, "Control Rod Position Indication,* or LCO 3.9.5,
"Control Rod OPERABILITY - Refueling," not met, can be performed in
accordance with the Required Actions of these LCOs without meeting this
Special Operations LCO or its ACTIONS. If multiple control rod
withdrawal or removal, or CRD removal is desired, all four fuel
assemblies are required to be removed from the associated cells. Prior
to entering this LCO, any fuel remaining in a cell whose CRD was
previously removed under the provisions of another LCO must be
removed. "Withdrawal" in this application includes the actual withdrawal
of the control rod as well as maintaining the control rod in a position other
than the full-in position, and reinserting the control rod.
When loading fuel into the core with multiple control rods withdrawn,
special spiral reload sequences are used to ensure that reactivity
additions are minimized. Spiral reloading encompasses reloading a cell
(four fuel locations immediately adjacent to a control rod) on the edge
of
a continuous fueled region (the cell can be loaded in any sequence).
Otherwise, all control rods must be fully inserted before loading fuel.

APPLICABILITY

Operalion in MODE 5 is controlled by existing LCOs. The exceptions
from ol:her LCO requirements (e.g., the ACTIONS of LCO 3.9.3,
LCO 3.9.4 or LCO 3.9.5) allowed by this Special Operations LCO are
appropriately controlled by requiring all fuel to be removed from cells
whose "full in' indicators are allowed to be bypassed.

ACTIONS

A. 1 A.2.1. and A.2.2
If one or more of the requirements of this Special Operations LCO are
not met, the immediate implementation of these Required Actions
restores operation consistent with the normal requirements for refueling
(i.e., all control rods inserted in core cells containing one or more fuel
assemblies) or with the exceptions granted by this Special Operations
LCO. The Completion Times for Required Action A.1, Required
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Multiple Control Rod Withdrawal - Refueling
B 3.10.6

BASES
ACTIONS (continued)
Action A.2.1, and Required Action A.2.2 are intended to require that
these Required Actions be implemented in a very short time and carded
through in an expeditious manner to either initiate action to restore the
affected CRDs and insert their control rods, or initiate action to restore
compliance with this Special Operations LCO.
SURVEILLANCE
REQUIREMENTS

SR 3.10.6.1. SR 3.10.6.2. and SR 3.10.6.3
Periodic verification of the administrative controls established by this
Special Operations LCO is prudent to preclude the possibility of an
inadvertent criticality. The 24 hour Frequency is acceptable, given the
administrative controls on fuel assembly and control rod removal, and
takes into account other indications of control rod status available in the
control room.

REFERENCES
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FSAR, Section [15.4.1.1].
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Control Rod Testing - Operating
B 3.10.7

B 3.10 SPECIAL OPERATIONS
B 3.10.7

Control Rod Testing - Operating

BASES
BACKGROUND

The purpose of this Special Operations LCO is to permit control rod
testing, while in MODES 1 and 2, by imposing certain administrative
controls. Control rod patterns during startup conditions are controlled by
the operator and the rod pattern controller (RPC) (LCO 3.3.2.1, "Control
Rod Block Instrumentation"), such that only the specified control rod
sequences and relative positions required by LCO 3.1.6, 'Rod Pattern
Control," are allowed over the operating range from all control rods
inserted to the low power setpoint (LPSP) of the RPC. The sequences
effectively limit the potential amount and rate of reactivity increase that
could occur during a control rod drop accident (CRDA). During these
conditions, control rod testing is sometimes required that may result in
control rod patterns not in compliance with the prescribed sequences of
LCO 3.1.6. These tests may include SDM demonstrations, control rod
scram time testing, control rod friction testing, and testing performed
during the Startup Test Program. This Special Operations LCO provides
the necessary exceptions to the requirements of LCO 3.1.6 and provides
additional administrative controls to allow the deviations in such tests
from the prescribed sequences in LCO 3.1.6.

APPLICABLE
SAFETY
ANALYSES

The analytical methods and assumptions used in evaluating the CRDA
are summarized in References 1 and 2. CRDA analyses assume the
reactor operator follows prescribed withdrawal sequences. These
sequences define the potential initial conditions for the CRDA analyses.
The RPC provides backup to operator control of the withdrawal
sequences to ensure that the initial conditions of the CRDA analyses are
not violated. For special sequences developed for control rod testing, the
initial control rod patterns assumed in the safety analyses of
References 1, 2, 3, and 4 may not be preserved. Therefore, special
CRDA analyses are required to demonstrate that these special
sequences will not result in unacceptable consequences, should a CRDA
occur during the testing. These analyses, performed in accordance with
an NRC approved methodology, are dependent on the specific test being
performed.
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
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Control Rod Testing - Operating
B 3.10.7
BASES
APPLICABLE SAFETY ANALYSES (continued)
the criteria satisfied for the other LCOs is provided in their respective
Bases,
LCO

As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Control rod testing may be performed in compliance
with the prescribed sequences of LCO 3.1.6, and during these tests, no
exceptions to the requirements of LCO 3.1.6 are necessary. For testing
performed with a sequence not in compliance with LCO 3.1.6, the
requirements of LCO 3.1.6 may be suspended, provided additional
administrative controls are placed on the test to ensure that the
assumptions of the special safety analysis for the test sequence remain
valid. 'When deviating from the prescribed sequences of LCO 3.1.6,
individual control rods must be bypassed in the Rod Action Control
System (RACS). Assurance that the test sequence is followed can be
provided by a second licensed operator or other qualified member of the
technical staff verifying conformance to the approved test sequence.
These controls are consistent with those normally applied to operation in
the startup range as defined in SR 3.3.2.1.8, when it is necessary to
deviate from the prescribed sequence (e.g., an inoperable control rod
that must be fully inserted).

APPLICABILITY

Control rod testing, while in MODES 1 and 2 with THERMAL POWER
greateir than the LPSP of the RPC, is adequately controlled by the
existing LCOs on power distribution limits and control rod block
instrumentation. Control rod movement during these conditions is not
restricted to prescribed sequences and can be performed within the
constraints of LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT
GENERATION RATE (APLHGR)," LCO 3.2.2, "MINIMUM CRITICAL
POWER RATIO (MCPR)," LCO 3.2.3, "LINEAR HEAT GENERATION
RATE (LHGR)," and LCO 3.3.2.1. With THERMAL POWER less than or
equal to the LPSP of the RPC, the provisions of this Special Operations
LCO are necessary to perform special tests that are not in conformance
with the prescribed control rod sequences of LCO 3.1.6. While in
MODES 3 and 4, control rod withdrawal is only allowed if performed in
accordance with Special Operations LCO 3.10.3, "Single Control Rod
Withdrawal - Hot Shutdown" or Special Operations LCO 3.10.4, "Single
Control Rod Withdrawal - Cold Shutdown," which provide adequate
controls to ensure that the assumptions of the safety analyses of
Reference 1 and 2 are satisfied. During these Special Operations and
while in MODE 5, the one rod out interlock (LCO 3.9.2, "Refuel Position
One-Rod-Out Interlock) and scram functions (LCO 3.3.1.1, "Reactor
Protec•tion System (RPS) Instrumentation," and LCO 3.9.5, "Control Rod
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Control Rod Testing - Operating
B 3.10.7

BASES
APPLICABILITY (continued)
OPERABILITY - Refueling"), or the added administrative controls
prescribed in the applicable Special Operations LCOs, minimize potential
reactivity excursions.
ACTIONS

A.1
With the requirements of the LCO not met (e.g., the control rod pattern
not in compliance with the special test sequence), the testing is required
to be immediately suspended. Upon suspension of the special test, the
provisions of LCO 3.1.6 are no longer excepted, and appropriate actions
are to be taken either to restore the control rod sequence to the
prescribed sequence of LCO 3.1.6, or to shut down the reactor, if
required by LCO 3.1.6.

SURVEILLANCE
REQUIREMENTS

SR 3.10.7.1

REFERENCES

1.

NEDE-2401 1-P-A-US, General Electric Standard Application for
Reactor Fuel, Supplement for United States (as amended).

2.

Letter from T. Pickens (BWROG) to G.C. Lainas (NRC),
"Amendment 17 to General Electric Licensing Topical Report
NEDE-2401 1-P-A," August 15, 1986.
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During performance of the special test, a second licensed operator or
other qualified member of the technical staff is required to verify
conformance with the approved sequence for the test. [Note: A member
of the technical staff is considered to be qualified if he possesses skills
equal to a licensed operator [in the following areas:].] This verification
must be performed during control rod movement to prevent deviations
from the specified sequence. This Surveillance provides adequate
assurance that the specified test sequence is being followed and is also
supplemented by SR 3.3.2.1.8, which requires verification of the
bypassing of control rods in RACS and subsequent movement of these
control rods.
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SDM Test - Refueling
B 3.10.8

B 3.10 SPECIAL OPERATIONS
B 3.10.8

SHUTDOWN MARGIN (SDM) Test - Refueling

BASES
BACKGROUND

The purpose of this MODE 5 Special Operations LCO is to permit SDM
testing to be performed for those plant configurations in which the reactor
pressure vessel (RPV) head is either not in place or the head bolts are
not fully tensioned.
LCO 3.1.1, "SHUTDOWN MARGIN (SDM)," requires that adequate SDM
be demonstrated following fuel movements or control rod replacement
within the RPV. The demonstration must be performed prior to or within
4 hours after criticality is reached. This SDM test may be performed prior
to or during the first startup following refueling. Performing the SDM test
prior to startup requires the test to be performed while in MODE 5 with
the vessel head bolts less than fully tensioned (and possibly with the
vessel head removed). While in MODE 5, the reactor mode switch is
required to be in the shutdown or refuel position, where the applicable
control rod blocks ensure that the reactor will not become critical. The
SDM test requires the reactor mode switch to be in the startup/hot
standby position, since more than one control rod will be withdrawn for
the purpose of demonstrating adequate SDM. This Special Operations
LCO provides the appropriate additional controls to allow withdrawing
more than one control rod from a core cell containing one or more fuel
assemblies when the reactor vessel head bolts are less than fully
tensioned.

APPLICABLE
SAFETY
ANALYSES

Prevention and mitigation of unacceptable reactivity excursions during
control rod withdrawal, with the reactor mode switch in the startup/hot
standby position while in MODE 5, is provided by the Intermediate Range
Monitor (IRM) neutron flux scram (LCO 3.3.1.1, "Reactor Protection
System (RPS) Instrumentationw), and control rod block instrumentation
(LCO 3.3.2.1, "Control Rod Block Instrumentation'). The limiting
reactivity excursion during startup conditions while in MODE 5 is the
control rod drop accident (CRDA).
CRDA analyses assume that the reactor operator follows prescribed
withdrawal sequences. For SDM tests performed within these defined
sequences, the analyses of References 1 and 2 are applicable.
However, for some sequences developed for the SDM testing, the control
rod patterns assumed in the safety analyses of References 1 and 2 may
not be met. Therefore, special CRDA analyses, performed in accordance
with an NRC approved methodology, are required to demonstrate that the
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APPLICABLE SAFETY ANALYSES (continued)
SDIV 'test sequence will not result in unacceptable consequences should
a CRDA occur during the testing. For the purpose of this test, the
prote-ction provided by the normally required MODE 5 applicable LCOs, in
addition to the requirements of this LCO, will maintain normal test
operations as well as postulated accidents within the bounds of the
appropriate safety analyses (Refs. 1 and 2). In addition to the added
requirements for the Rod Pattern Controller (RPC), APRM, and control
rod coupling, the single notch withdrawal mode is specified for out of
sequence withdrawals. Requiring the single notch withdrawal mode limits
withdrawal steps to a single notch, which limits inserted reactivity, and
allows adequate monitoring of changes in neutron flux, which may occur
duringr the test.
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.
LCO

BWR/6 STS

As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. SDM tests may be performed while in MODE 2, in
accordance with Table 1.1-1, without meeting this Special Operations
LCO or its ACTIONS. For SDM tests performed while in MODE 5,
additional requirements must be met to ensure that adequate protection
against potential reactivity excursions is available. To provide additional
scram protection, beyond the normally required IRMs, the APRMs are
also required to be OPERABLE (LCO 3.3.1.1, Functions 2.a and 2.d) as
though the reactor were in MODE 2. Because multiple control rods will
be withdrawn and the reactor will potentially become critical, RPS MODE
2 requirements for Functions 2.a and 2.d of Table 3.3.1.1-1 must be
enforced and the approved control rod withdrawal sequence must be
enforoed by the RPC (LCO 3.3.2.1, Function 1.b, MODE 2), or must be
verified by a second licensed operator or other qualified member of the
technical staff. To provide additional protection against an inadvertent
criticality, control rod withdrawals that do not conform to the banked
position withdrawal sequence specified in LCO 3.1.6, "Rod Pattern
Control" (i.e., out of sequence control rod withdrawals) must be made in
the not:ched withdrawal mode to minimize the potential reactivity insertion
associated with each movement. Coupling integrity of withdrawn control
rods is required to minimize the probability of a CRDA and ensure proper
functioning of the withdrawn control rods, if they are required to scram.
Because the reactor vessel head may be removed during these tests, no
B 3.10.8 - 2
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LCO (continued)
other CORE ALTERATIONS may be in progress. Furthermore, since the
control rod scram function with the RCS at atmospheric pressure relies
solely on the CRD accumulator, it is essential that the CRD charging
water header remain pressurized. This Special Operations LCO then
allows changing the Table 1.1-1 reactor mode switch position
requirements to include the startup/hot standby position, such that the
SDM tests may be performed while in MODE 5.
APPLICABILITY

These SDM test Special Operations requirements are only applicable if
the SDM tests are to be performed while in MODE 5 with the reactor
vessel head removed or the head bolts not fully tensioned. Additional
requirements during these tests to enforce control rod withdrawal
sequences and restrict other CORE ALTERATIONS provide protection
against potential reactivity excursions. Operations in all other MODES
are unaffected by this LCO.

ACTIONS

A.1
With one or more control rods discovered uncoupled during this Special
Operation, a controlled insertion of each uncoupled control rod is
required; either to attempt recoupling, or to preclude a control rod drop.
This controlled insertion is preferred since, if the control rod fails to follow
the drive as it is withdrawn (i.e., is "stuck" in an inserted position), placing
the reactor mode switch in the shutdown position per Required Action B.1
could cause substantial secondary damage. If recoupling is not
accomplished, operation may continue, provided the control rods are fully
inserted within 3 hours and disarmed (electrically or hydraulically) within 4
hours. Inserting a control rod ensures the shutdown and scram
capabilities are not adversely affected. The control rod is disarmed to
prevent inadvertent withdrawal during subsequent operations. The
control rods can be hydraulically disarmed by closing the drive water and
exhaust water isolation valves. Electrically, the control rods can be
disarmed by disconnecting power from all four directional control valve
solenoids. Required Action A.1 is modified by a Note that allows control
rods to be bypassed in the Rod Action Control System (RACS) if required
to allow insertion of the inoperable control rods and continued operation.
SR 3.3.2.1.9 provides additional requirements when the control rods are
bypassed to ensure compliance with the CRDA analysis.
The allowed Completion Times are reasonable, considering the small
number of allowed inoperable control rods, and provide time to insert and
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disarm the control rods in an orderly manner and without challenging
plant systems.
Condition A is modified by a Note allowing separate Condition entry for
each uncoupled control rod. This is acceptable since the Required
Actions for this Condition provide appropriate compensatory actions for
each uncoupled control rod. Complying with the Required Actions may
allow for continued operation. Subsequent uncoupled control rods are
governed by subsequent entry into the Condition and application of the
Required Actions.
With one or more of the requirements of this LCO not met, for reasons
other ithan an uncoupled control rod, the testing should be immediately
stopp4.d by placing the reactor mode switch in the shutdown or refuel
position. This results in a condition that is consistent with the
requirements for MODE 5 where the provisions of this Special Operations
LCO are no longer required.
B.1
With the requirements of this LCO not met, the affected control rod shall
be dec;lared inoperable. This results in a condition that is consistent with
the requirements for MODE 5 where the provisions of this Special
Operations LCO are no longer required.
SURVEILLANCE
REQUIREMENTS

SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3
LCO 3.3.1.1, Functions 2.a and 2.d, made applicable in this Special
Operations LCO, are required to have applicable Surveillances met to
establish that this Special Operations LCO is being met. However, the
control rod withdrawal sequences during the SDM tests may be enforced
by the RPC (LCO 3.3.2.1, Function 1.b, MODE 2 requirements) or by a
second licensed operator or other qualified member of the technical staff.
As nol:ed, either the applicable SRs for the RPC (LCO 3.3.2.1) must be
satisfied according to the applicable Frequencies (SR 3.10.8.2), or the
proper movement of control rods must be verified (SR 3.10.8.3). This
latter verification (i.e., SR 3.10.8.3) must be performed during control rod
movernent to prevent deviations from the specified sequence. These
survei!llances provide adequate assurance that the specified test
sequence is being followed.
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SURVEILLANCE REQUIREMENTS (continued)
SR 3.10.8.4
Periodic verification of the administrative controls established by this
LCO will ensure that the reactor is operated within the bounds of the
safety analysis. The 12 hour Frequency is intended to provide
appropriate assurance that each operating shift is aware of and verifies
compliance with these Special Operations LCO requirements.
SR 3.10.8.5
Coupling verification is performed to ensure the control rod is connected
to the control rod drive mechanism and will perform its intended function
when necessary. The verification is required to be performed any time a
control rod is withdrawn to the "full out" notch position or prior to declaring
the control rod OPERABLE after work on the control rod or CRD System
that could affect coupling. This Frequency is acceptable, considering the
low probability that a control rod will become uncoupled when it is not
being moved as well as operating experience related to uncoupling
events.
SR 3.10.8.6
CRD charging water header pressure verification is performed to ensure
the motive force is available to scram the control rods in the event of a
scram signal. A minimum accumulator pressure is specified, below which
the capability of the accumulator to perform its intended function
becomes degraded and the accumulator is considered inoperable. The
minimum accumulator pressure of 1520 psig is well below the expected
pressure of 1750 psig to 2000 psig. The 7 day Frequency has been
shown to be acceptable through operating experience and takes into
account indications available in the control room.
REFERENCES
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1.

NEDE-2401 1-P-A-US, General Electric Standard Application for
Reactor Fuel, Supplement For United States (as amended).

2.

Letter, T.A. Pickens (BWROG) to G.C. Lainas (NRC),
"Amendment 17 to General Electric Licensing Topical Report
NEDE-24011-P-A," August 15, 1986.
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BACKGROUND

The purpose of this Special Operations LCO in MODES 1 and 2 is to
allow either the PHYSICS TESTS or the Startup Test Program to be
performed with less than two recirculation loops in operation. Testing
performed as part of the Startup Test Program (Ref. 1), or PHYSICS
TESTS authorized under the provisions of 10 CFR 50.59 (Ref. 2) or
otherwise approved by the NRC, may be required to be performed under
natural circulation conditions with the reactor critical. LCO 3.4.1,
"Recirculation Loops Operating," requires that one or both recirculation
loops be in operation during MODES 1 and 2. This Special Operations
LCO provides the appropriate additional restrictions to allow testing at
natural circulation conditions or in single loop operation with the reactor
critical.

APPLICABLE
SAFETY
ANALYSES

The operation of the Reactor Coolant Recirculation System is an initial
condition assumed in the design basis loss of coolant accident (Ref. 3).
During a LOCA caused by a recirculation loop pipe break, the intact loop
is assumed to provide coolant flow during the first few seconds of the
postulated accident. During PHYSICS TESTS . 5% RTP, or limited
testing during the Startup Test Program for the initial cycle, the decay
heat in the reactor coolant is sufficiently low, such that the consequences
of an accident are reduced and the coastdown characteristics of the
recirculation loops are not important. In addition, the probability of a
Design Basis Accident (DBA) or other accidents occurring during the
limited time allowed at natural circulation or in single loop operation is
low.
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.

LCO
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As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. However, to perform testing at natural circulation
conditions or with a single operating loop, operations must be limited to
those tests defined in the Startup Test Program or approved PHYSICS
TESTS performed at < [5%] RTP. To minimize the probability of an
accident, while operating at natural circulation conditions or with one
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Rev. 2, 04/30/01

Recirculation Loops - Testing
B 3.10.9

BASES
LCO (continued)
operating loop, the duration of these tests is limited to _<24 hours. This
Special Operations LCO then allows suspension of the requirements of
LCO 3.4.1 during such testing. In addition to the requirements of this
LCO, the normally required MODE 1 or MODE 2 applicable LCOs must
be met.
APPLICABILITY

This Special Operations LCO may only be used while performing testing
at natural circulation conditions or while operating with a single loop, as
may te required as part of the Startup Test Program or during low power
PHYSICS TESTS. Additional requirements during these tests to limit the
operating time at natural circulation conditions reduce the probability that
a DBA may occur with both recirculation loops not in operation.
Operations in all other MODES are unaffected by this LCO.

ACTIONS

A.1
With 1he testing performed at natural circulation conditions or with a
single operating loop, and the duration of the test exceeding the 24 hour
time limit, actions should be taken to promptly shut down. Inserting all
insertable control rods will result in a condition that does not require both
recirculation loops to be in operation. The allowed Completion Time of
[1] hour provides sufficient time to insert the withdrawn control rods.

K

B.1
With the requirements of this LCO not met for reasons other than those
specilied in Condition A (e.g., low power PHYSICS TESTS exceeding
[5]% RTP, or unapproved testing at natural circulation), the reactor mode
switch should immediately be placed in the shutdown position. This
results in a condition that does not require both recirculation loops to be
in oporation. The action to immediately place the reactor mode switch in
the shutdown position prevents unacceptable consequences from an
accident initiated from outside the analysis bounds. Also, operation
beyond authorized bounds should be terminated upon discovery.
SURVEILLANCE
REQUIREMENTS

SR 3.10.9.1 and SR 3.10.9.2
Periodic verification of the administrative controls established by this
LCO will ensure that the reactor is operated within the bounds of this
LCO. Because the 1 hour Frequency provides frequent checks of the
LCO requirements during the allowed 24 hour testing interval, the
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SURVEILLANCE REQUIREMENTS (continued)
probability of operation outside the limits concurrent with a postulated
accident is reduced even further.
REFERENCES
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1.

FSAR, Chapter [14].

2.

10 CFR 50.59.

3.

FSAR, Section [6.3.3.4].

4.

FSAR, Section [ ].
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B 3.10.10 Training Startups
BASES
BACKGROUND

The purpose of this Special Operations LCO is to permit training startups
to be performed while in MODE 2 to provide plant startup experience for
reactor operators. This training involves withdrawal of control rods to
achieve criticality and then further withdrawal of control rods, as would be
experienced during an actual plant startup. During these training
startups, if the reactor coolant is allowed to heat up, maintenance of a
constant reactor vessel water level requires the passage of reactor
coolant through the Reactor Water Cleanup System, as the reactor
coolant specific volume increases. Since this results in reactor water
discharge to the radioactive waste disposal system, the amount of this
discharge should be minimized. This Special Operations LCO provides
the appropriate additional controls to allow one residual heat removal
(RHR) subsystem to be aligned in the shutdown cooling mode, so that
the reactor coolant temperature can be controlled during the training
startups, thereby minimizing the discharge of reactor water to the
radioactive waste disposal system.

APPLICABLE
SAFETY
ANALYSES

The Emergency Core Cooling System (ECCS) is designed to provide
core cooling following a loss of coolant accident (LOCA). The low
pressure coolant injection (LPCI) mode of the RHR System is one of the
ECCS subsystems assumed to function during a LOCA. With reactor
power : 1% RTP (equivalent to all OPERABLE intermediate range
monitor (IRM) channels _25/40 divisions of full scale on Range 7) and
average reactor coolant temperature < 200'F, the stored energy in the
reactor core and coolant system is very low, and a reduced complement
of ECCS can provide the required core cooling, thereby allowing
operation with one RHR subsystem in the shutdown cooling mode
(Ref. 1).
As described in LCO 3.0.7, compliance with Special Operations LCOs is
optional, and therefore, no criteria of 10 CFR 50.36(c)(2)(ii) apply.
Special Operations LCOs provide flexibility to perform certain operations
by appropriately modifying requirements of other LCOs. A discussion of
the criteria satisfied for the other LCOs is provided in their respective
Bases.
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As described in LCO 3.0.7, compliance with this Special Operations
LCO is optional. Training startups may be performed while in MODE 2
with no RHR subsystems aligned in the shutdown cooling mode and,
therefore, without meeting this Special Operations LCO or its ACTIONS.
However, to minimize the discharge of reactor coolant to the radioactive
waste disposal system, performance of the training startups may be
performed with one RHR subsystem aligned in the shutdown cooling
mode to maintain reactor coolant temperature < 2000 F. Under these
conditions, the THERMAL POWER must be maintained - 1% RTP
(equivalent to all OPERABLE IRM channels : 25/40 divisions of full scale
on Range 7) and the reactor coolant temperature must be ___
2000F. This
Special Operations LCO then allows changing the LPCI OPERABILITY
requirements. In addition to the requirements of this LCO, the normally
required MODE 2 applicable LCOs must also be met.

APPLICABILITY

Training startups while in MODE 2 may be performed with one RHR
subsystem aligned in the shutdown cooling mode to control the reactor
coolant temperature. Additional requirements during these tests to
restrict the reactor power and reactor coolant temperature provide
protection against potential conditions that could require operation of both
RHR subsystems in the LPCI mode of operation. Operations in all other
MODES are unaffected by this LCO.

ACTIONS

A.1
With one or more of the requirements of this LCO not met, (i.e., any
OPERABLE IRM channel > 25/40 division of full scale on Range 7, or
average reactor coolant temperature Ž 200°F) the reactor may be in a
condil ion that requires the full complement of ECCS subsystems, and the
reactor mode switch must be immediately placed in the shutdown
position. This results in a condition that does not require all RHR
subsystems to be OPERABLE in the LPCI mode of operation. This
action may restore compliance with the requirements of this Special
Operations LCO or may result in placing the plant in either MODE 3 or
MODE 4.

SURVEILLANCE
REQUIREMENTS

SR 3-10.10.1 and SR 3.10.10.2
Periodic verification that the THERMAL POWER and reactor coolant
temperature limits of this Special Operations LCO are satisfied will
ensure that the stored energy in the reactor core and reactor coolant are
sufficiently low to preclude the need for all RHR subsystems to be aligned
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SURVEILLANCE REQUIREMENTS (continued)
in the LPCI mode of operation. The 1 hour Frequency provides frequent
checks of these LCO requirements during the training startup.
REFERENCES
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1.

FSAR, Section [6.3.3.4].
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