System Leakage and Hydrostatic Testing Operation
B 3.10.1

B 3.10 SPECIAL OPERATIONS

B 3.10.1 System Leakage 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)
or to allow completing these reactor coolant pressure tests
when the initial conditions do not require temperatures > 200°F.
Furthermore, the purpose is to allow continued performance of
control rod scram time testing required by SR 3.1.4.1 or
SR 3.1.4.4 if reactor coolant temperatures exceed 200°F when
the control rod scram time testing is initiated in conjunction with
a system leakage or hydrostatic test. These control rod scram
time tests would be performed in accordance with LCO 3.10.4,
“Single Control Rod Withdrawal — Cold Shutdown,” during
MODE 4 operation.

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, decay heat,
and a water solid RPV (except for a gas 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
(P/T) 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 for a given pressure.
Periodic updates to the RCS P/T limit curves are performed

as necessary, based on the results of analyses of irradiated
reactor vessel material data. Hydrostatic and system leakage
testing may eventually be required with minimum reactor coolant
temperatures > 200°F. However, even with required minimum

(continued)
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System Leakage and Hydrostatic Testing Operation
B 3.10.1

BACKGROUND
(continued)

reactor coolant temperatures < 200°F, maintaining RCS
temperatures within a small band during the test can be
impractical. Removal of heat addition from recirculation pump
operation and reactor core decay heat is coarsely controlled

by control rod drive hydraulic system flow and reactor water
cleanup system non-regenerative heat exchanger operation.
Test conditions are focused on maintaining a steady state
pressure, and tightly limited temperature control poses an
unnecessary burden on the operator and may not be achievable
in certain instances.

The hydrostatic and/or RCS system leakage tests require
increasing pressure to approximately 1025 psig. Scram time
testing required by SR 3.1.4.1 and SR 3.1.4.4 requires reactor
pressures = 800 psig.

Other testing (e.g., excess flow check valve testing) may be
performed in conjunction with the allowances for system
leakage or hydrostatic tests and control rod scram time tests.

APPLICABLE
SAFETY ANALYSES

Allowing the reactor to be considered in MODE 4 when

the reactor coolant temperature is > 200°F, during, or as a
consequence of, hydrostatic or system leakage testing, or
as a consequence of control rod scram time testing initiated
in conjunction with a system leakage or hydrostatic test,
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 tests are performed nearly water solid
(except for a gas bubble for pressure control), 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
increase 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 Special Operations LCO,
and will be capable of handling any airborne radioactivity

or steam leaks that could occur during the performance of
hydrostatic or system leakage testing. The required
pressure testing conditions specified in the USAR (e.g.,
average reactor coolant temperature < 212°F) 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

(continued)
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BASES
APPLICABLE containment described in Reference 2. Therefore, these
SAFETY ANALYSES requirements will conservatively limit radiation releases to

(continued)

the environment.

In the event of a large primary system leak, the reactor

vessel would rapidly depressurize, allowing the ECCS to
operate. The capability of the low pressure coolant

injection, low pressure core spray, and high 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 and system leakage
test conditions and during postulated accident conditions.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 3 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 at reactor coolant
temperatures > 200°F, can be in accordance with Table 1.1-1

for MODE 3 operation without meeting this Special Operations
LCO orits ACTIONS. This option may be required due to P/T
limits, however, which require testing at temperatures

> 200°F, while performance of system leakage and hydrostatic
testing results in inoperability of subsystems required when

> 200°F (i.e., MODE 3). Additionally, even with required
minimum reactor coolant temperatures < 200°F, RCS temperatures
may drift above 200°F during the performance of system leakage
and hydrostatic testing or during subsequent control rod scram
time testing, which is typically performed in conjunction with
system leakage and hydrostatic testing. While this Special
Operations LCO is provided for system leakage and hydrostatic
testing, and for scram time testing initiated in conjunction with a
system leakage or hydrostatic test, parallel performance of other
tests and inspections is not precluded.

(continued)

NMP2

B 3.10.1-3 Revision 8, 23 (A121)




BASES

System Leakage and Hydrostatic Testing Operation
B 3.10.1

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 a system leakage or
hydrostatic test, and for control rod scram time testing initiated in
conjunction with a system leakage 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.

APPLICABILITY

The MODE 4 requirements may only be modified for the
performance of, or as a consequence of, system leakage or
hydrostatic tests, or as a consequence of control rod scram
time testing initiated in conjunction with a system leakage or
hydrostatic test, 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
system leakage 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.

(continued)
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ACTIONS
(continued)

Al

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. 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.

A2.1and A2.2

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 XI.
2. USAR, Section 15.6.4.
3. 10 CFR 50.36(c)(2)(ii).
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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 scram;

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 scram;

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 scram; 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, and main steam isolation valve
isolations.

APPLICABLE
SAFETY ANALYSES

The purpose 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

(continued)
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BASES
APPLICABLE result in fuel failure. Interlock testing that requires
SAFETY ANALYSES moving the reactor mode switch to other positions (run, or

(continued)

startup/hot standby) while in MODE 3, 4, or 5, requires
administratively maintaining all control rods inserted and

no CORE ALTERATIONS in progress. 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 optional, and therefore no criteria of
Reference 3 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. 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,
"System Leakage and Hydrostatic Testing Operation,"

LCO 3.10.3, "Single Control Rod Withdrawal — Hot Shutdown,"
LCO 3.10.4, "Single Control Rod Withdrawal — Cold Shutdown,"
and LCO 3.10.8, "SDM Test — Refueling") without meeting this
LCO orits 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 cells

that contain one or more fuel assemblies must be verified

(continued)
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LCO
(continued)

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.

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 or testing
that must be performed prior to entering another MODE. 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

A1,A2 A3.1, andA3.2

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.

(continued)
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ACTIONS

A.1,A.2, A3.1, and A.3.2 (continued)

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. 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.
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 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 allowed
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. In addition, the all rods fully inserted Surveillance

(SR 3.10.2.1) must be verified by a second licensed operator
(Reactor Operator or Senior Reactor Operator) or other
qualified member of the technical staff (e.g., a qualified

(continued)
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SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.2 (continued)
REQUIREMENTS

shift technical advisor or reactor engineer). The Surveillance
Frequency is controlled under the Surveillance Frequency Control
Program.

REFERENCES 1.  USAR, Section 7.2.
2.  USAR, Section 15.4.1.1.

3. 10 CFR 50.36(c)(2)(ii).
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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 USAR (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.

(continued)
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APPLICABLE Alternate backup protection can be obtained by ensuring that
SAFETY ANALYSES a five by five array of control rods, centered on the

(continued)

withdrawn control rod, are inserted and incapable of
withdrawal.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 2 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, "Reactor 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 Iltem 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 rod 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.

NMP2
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Single Control Rod Withdrawal — Hot Shutdown
B 3.10.3

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 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
scram functions (LCO 3.3.1.1, "Reactor Protection System
(RPS) Instrumentation,” LCO 3.3.8.3, "Reactor Protection
System (RPS) Electric Power Monitoring — Scram Solenoids,"
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.

A1

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

(continued)
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ACTIONS

A.1 (continued)
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.

A21and A22

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 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. If

the 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. 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. 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 Surveillance
Frequency is controlled under the Surveillance Frequency Control
Program.

NMP2
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BASES (continued)

REFERENCES 1. USAR, Section 15.4.1.1.

2. 10 CFR 50.36(c)(2)(ii).
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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.qg., 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 USAR (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

(continued)
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Single Control Rod Withdrawal — Cold Shutdown

B3.104
BASES
APPLICABLE on the withdrawn control rod, are inserted and incapable of
SAFETY ANALYSES withdrawal. This alternate backup protection is required

(continued)

when removing the CRD because this removal renders the
withdrawn control rod incapable of being scrammed.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 2 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 4 with the
reactor mode switch in the refuel position can be performed
in accordance with other LCOs (i.e., Special Operations

LCO 3.10.2, "Reactor Mode Switch 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 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.
At the time CRD removal begins, the disconnection of the
position indication probe will cause LCO 3.9.4, "Control Rod
Position Indication," and therefore, LCO 3.9.2 to fail to be
met. Therefore, prior to commencing CRD removal, a control
rod withdrawal block is required to be inserted to ensure

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
control rod withdrawal block, the ability to scram the
withdrawn control rod in the event of an inadvertent
criticality is provided by the Special Operations LCO
requirements in Iltem c.1. Alternatively, when 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

(continued)
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Single Control Rod Withdrawal — Cold Shutdown
B3.104

LCO
(continued)

of withdrawal (ltem c.2). This precludes the possibility of
criticality upon withdrawal of this control rod. Also, once
this alternate (Item c.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

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," LCO 3.3.8.2, "Reactor Protection
System (RPS) Electric Power Monitoring — Logic," LCO 3.3.8.3,
"Reactor Protection System (RPS) Electric Power

Monitoring — Scram Solenoids," 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 4. 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.
(continued)
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BASES

Single Control Rod Withdrawal — Cold Shutdown
B3.104

ACTIONS
(continued)

A1, A21 andA.22

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 the intent of any other LCO's Required
Action to insert all control rods. This Required Action
includes exiting this Special Operations LCO Applicability
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, 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 met with the affected control rod not
insertable, withdrawal of the control rod and removal of the
associated CRD must immediately be suspended. If the CRD
has been removed, such that the control rod is not

insertable, the Required Actions require the most

expeditious action be taken to either initiate action to

restore the CRD and insert its control rod, or restore
compliance with this Special Operations LCO.

NMP2
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BASES (continued)

Single Control Rod Withdrawal — Cold Shutdown
B3.104

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.

If the 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. 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. Verification that all the other control rods are
fully inserted is required to meet the SDM requirements.
Verification that a control 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 Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

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 1. USAR, Section 15.4.1.1.
2. 10 CFR 50.36(c)(2)(ii).
NMP2 B 3.10.4-5 Revision 0, 44 (A152)



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, in a
core cell containing one or more fuel assemblies, is
permitted to be withdrawn. 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.

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").

(continued)
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BASES (continued)

Single CRD Removal — Refueling
B 3.10.5

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, these analyses will bound the consequences of
accidents. Explicit safety analyses in the USAR (Ref. 1)
demonstrate that the proper operation of the refueling
interlocks and adequate SDM will preclude unacceptable
reactivity excursions.

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 that no other CORE
ALTERATIONS are in progress 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 required by this
Special Operations LCO is obtained by ensuring that a five
by five array of control rods, centered on the withdrawn
control rod, are inserted and are incapable of being
withdrawn, and all other control rods are inserted and
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
Reference 2 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.

NMP2
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Single CRD Removal — Refueling
B 3.10.5

LCO

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 — Logic," LCO 3.3.8.3,
"Reactor Protection System (RPS) Electric Power

Monitoring — Scram Solenoids," 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 3.3.8.3,LCO 3.9.1,LCO 3.9.2,LCO 3.94,and LCO 3.9.5
must be implemented and this Special Operations LCO applied.

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 that no
other CORE ALTERATIONS are in progress 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 (ltems 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 3.3.8.3,
LCO 3.9.1,LCO 3.9.2,LCO 3.94,and LCO 3.9.5is
appropriately controlled with the additional administrative
controls required by this Special Operations LCO, which
reduces the potential for reactivity excursions.

NMP2
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Single CRD Removal — Refueling
B 3.10.5

ACTIONS

A1, A21 andA.22

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 3.94,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 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. 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. Verification that a
control 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 withdrawn control rod. The Surveillance
for LCO 3.1.1, which is made applicable by this Special
Operations LCO, is required in order to establish that this
Special Operations 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.

(continued)
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Single CRD Removal — Refueling

B 3.10.5
BASES
SURVEILLANCE SR 3.10.5.1, SR 3.10.5.2, SR 3.10.5.3, SR 3.10.5.4, and
REQUIREMENTS SR 3.10.5.5 (continued)
Periodic verification of the administrative controls
established by this Special Operations LCO is prudent to
preclude the possibility of an inadvertent criticality. The Surveillance
Frequency is controlled under the Surveillance Frequency Control
Program.
REFERENCES 1. USAR, Section 15.4.1.1.

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

Explicit safety analyses in the USAR (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

(continued)
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Multiple Control Rod Withdrawal — Refueling

B 3.10.6
BASES
APPLICABLE the cell. With no fuel assemblies in the core cell, the
SAFETY ANALYSES associated control rod has no reactivity control function

(continued)

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.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 2 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.

NMP2
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Multiple Control Rod Withdrawal — Refueling
B 3.10.6

APPLICABILITY

Operation in MODE 5 is controlled by existing LCOs. The
exceptions from other 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

A1,A2 A3.1,andA3.2

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 Action A.2, Required Action A.3.1, and
Required Action A.3.2 are intended to require that these
Required Actions be implemented in a very short time and
carried 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 Surveillance
Frequency is controlled under the Surveillance Frequency Control
Program.

REFERENCES 1. USAR, Section 15.4.1.1.
2. 10 CFR 50.36(c)(2)(ii).
NMP2 B 3.10.6-3 Revision 0, 44 (A152)



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 worth minimizer (RWM) (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 RWM. 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, and control rod friction testing. 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 Reference 1. CRDA analyses
assume the reactor operator follows prescribed withdrawal
sequences. These sequences define the potential initial
conditions for the CRDA analyses. The RWM 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 analysis of Reference 1 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.

(continued)
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B 3.10.7
BASES
APPLICABLE As described in LCO 3.0.7, compliance with Special
SAFETY ANALYSES Operations LCOs is optional, and therefore, no criteria of

(continued)

Reference 2 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. 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 are satisfied. Assurance that the

test sequence is followed can be provided by either
programming the test sequence into the RWM with conformance
verified as specified in SR 3.3.2.1.8 and allowing the RWM

to monitor control rod withdrawal and provide appropriate
control rod blocks if necessary, or by verifying conformance
to the approved test sequence by a second licensed operator
(Reactor Operator or Senior Reactor Operator) or other
qualified member of the technical staff (e.g., a qualified

shift technical advisor or reactor engineer). These

controls are consistent with those normally applied to
operation in the startup range as defined in the SRs and
ACTIONS of LCO 3.3.2.1, "Control Rod Block Instrumentation."

APPLICABILITY

Control rod testing, while in MODES 1 and 2 with THERMAL

POWER greater than 10% RTP, 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 10% RTP, 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

(continued)
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Control Rod Testing — Operating
B 3.10.7

APPLICABILITY
(continued)

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 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 Protection System (RPS)
Instrumentation," and LCO 3.9.5, "Control Rod OPERABILITY —
Refueling"), or the added administrative controls prescribed

in the applicable Special Operations LCOs, minimize

potential reactivity excursions.

ACTIONS

Al

With the requirements of the LCO not met (e.g., the control

rod pattern not in compliance with the special test

sequence, the sequence is improperly loaded in the RWM), 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

With the special test sequence not programmed into the RWM,
a second licensed operator (Reactor Operator or Senior
Reactor Operator) or other qualified member of the technical
staff (e.g., a qualified shift technical advisor or reactor
engineer) is required to verify conformance with the

approved sequence for the test. This verification must be
performed during control rod movement to prevent deviations
from the specified sequence. A Note is added to indicate

that this Surveillance does not need to be met if

SR 3.10.7.2 is satisfied.

SR 3.10.7.2
When the RWM provides conformance to the special test
sequence, the test sequence must be verified to be correctly

loaded into the RWM prior to control rod movement. This

(continued)
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B 3.10.7

BASES

SURVEILLANCE SR 3.10.7.2 (continued)

REQUIREMENTS
Surveillance demonstrates compliance with SR 3.3.2.1.8,
thereby demonstrating that the RWM is OPERABLE. A Note has
been added to indicate that this Surveillance does not need
to be met if SR 3.10.7.1 is satisfied.

REFERENCES 1. USAR Section 15.4.9.

2. 10 CFR 50.36(c)(2)(ii).
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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) Instrumentation"), 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).

(continued)
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B 3.10.8
BASES
APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

(continued)

within these defined sequences, the analysis of Reference 1
is applicable. However, for some sequences developed for
the SDM testing, the control rod patterns assumed in the
safety analysis of Reference 1 may not be met. Therefore,
special CRDA analyses, performed in accordance with an NRC
approved methodology, are required to demonstrate that the
SDM test sequence will not result in unacceptable
consequences should a CRDA occur during the testing. For
the purpose of this test, the protection 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 analysis (Ref. 1). In addition to

the added requirements for the rod worth minimizer (RWM),
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 during the test.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 2 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. 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, 2.d, and 2.f) as though the
reactor were in MODE 2. Because multiple control rods will
be withdrawn and the reactor will potentially become
critical, the approved control rod withdrawal sequence

(continued)
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SDM Test — Refueling
B 3.10.8

LCO
(continued)

must be enforced by the RWM (LCO 3.3.2.1, Function 2,
MODE 2), or must be verified by a second licensed operator
(Reactor Operator or Senior Reactor Operator) or other
qualified member of the technical staff (e.g., a qualified

shift technical advisor or reactor engineer). 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 notched 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 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

Al

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

(continued)

NMP2

B 3.10.8-3 Revision 0



BASES

SDM Test — Refueling
B 3.10.8

ACTIONS

A.1 (continued)

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 the RWM to be bypassed if required to allow insertion

of the inoperable control rods and continued operation.

LCO 3.3.2.1 ACTIONS provide additional requirements when the
RWM is 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 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.

B.1

With one or more of the requirements of this LCO not met for
reasons other than an uncoupled control rod, the testing
should be immediately stopped 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.

NMP2
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SURVEILLANCE
REQUIREMENTS

SR 3.10.8.1, SR 3.10.8.2, and SR 3.10.8.3

LCO 3.3.1.1, Functions 2.3, 2.d, and 2.f, made applicable in

this Special Operations LCO, are required to have applicable
Surveillances met to establish that this Special Operations

LCO is being met (SR 3.10.8.1). However, the control rod
withdrawal sequences during the SDM tests may be enforced by
the RWM (LCO 3.3.2.1, Function 2, MODE 2 requirements) or by
a second licensed operator (Reactor Operator or Senior

Reactor Operator) or other qualified member of the technical
staff (e.g., a qualified shift technical advisor or reactor

engineer). As noted, either the applicable SRs for the RWM
(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 movement to prevent deviations from the

specified sequence. These Surveillances provide adequate
assurance that the specified test sequence is being

followed.

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
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.

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.

(continued)

NMP2

B 3.10.8-5 Revision 64, 44 (A152)



BASES

SDM Test — Refueling
B 3.10.8

SURVEILLANCE
REQUIREMENTS
(continued)

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. Since the reactor is
depressurized in MODE 5, there is insufficient reactor
pressure to scram the control rods. Verification of

charging water header pressure ensures that if a scram were
required, capability for rapid control rod insertion would

exist. The minimum pressure of 940 psig is well below the
expected pressure of 1050 psig to 1100 psig while still
ensuring sufficient pressure for rapid control rod

insertion. The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES 1. USAR Section 15.4.9.
2. 10 CFR 50.36(c)(2)(ii).
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