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ITS DISCUSSION OF DIFFERENCES
ITS Section 3.1: Reactivity Control Systems

NUREG3.1.1,3.1.4,3.1.5,3.1.8, & 3.1.9 - Incorporated TSTF-009.

2 NUREG 3.1.8 - The Frequency of NUREG SR 3.1.8.3 (ITS SR 3.1.8.3) was changed to

specify “Within 8 hours prior to performance of PHYSICS TESTS at each testing
plateau.” This Frequency requires the nuclear overpower trip setpoint be verified prior to
the onset of PHYSICS TESTS which ensures that the established LCO conditions are
satisfied, with respect to the trip function. The requirement to perform these NUREG SRs
with a Frequency of 8 hours is excessively restrictive and unduly burdensome on the
operation of the unit. The short time frame in which the unit is expected to be conducting
PHYSICS TESTS requiring the exception to one or more LCOs does not warrant the
increased verification requirements. Further, these SRs provide a verification of RPS
system performance at a Frequency significantly shorter than that required of the RPS
when operating in MODE 1 at RATED THERMAL POWER (ref. NUREG 3.3.1). No
basis exists to imply that the RPS trip function, or its calibration, would behave differently
than that observed during power operation. The CTS does not contain a similar '
surveillance requirement. The ANO-1 current license basis does require that the high flux
trip (nuclear overpower trip) setpoints are administratively set, as stated in the CTS Bases
associated with CTS 3.5.2. The proposed change in Frequency is considered to be
consistent with ANO-1's current practice, as allowed by the current license basis. The
Bases were changed to reflect this Frequency.

NUREG 3.1.9 - The Frequency of NUREG SR 3.1.9.2. (ITS SR 3.1.9.2) was changed to
specify “Within 8 hours prior to performance of PHYSICS TESTS.” This F requency
requires the nuclear overpower trip setpoint be verified prior to the onset of PHYSICS
TESTS which ensures that the established LCO conditions are satisfied, with respect to the
trip function. The requirement to perform these NUREG SRs with a Frequency of 8 hours
is excessively restrictive and unduly burdensome on the operation of the unit. The short
time frame in which the unit is expected to be conducting PHYSICS TESTS requiring the
exception to one or more LCOs does not warrant the increased verification requirements.
Further, these SRs provide a verification of RPS system performance at a Frequency
significantly shorter than that required of the RPS when operating in MODE 1 at RATED
THERMAL POWER (ref. NUREG 3.3.1). No basis exists to imply that the RPS trip
function, or its calibration, would behave differently than that observed during power
operation. The CTS does not contain a similar surveillance requirement. The ANO-1
current license basis does require that the high flux trip (nuclear overpower trip) setpoints
are administratively set, as stated in the CTS Bases associated with CTS 3.5.2. The
proposed change in Frequency is considered to be consistent with ANO-1's current
practice, as allowed by the current license basis. The Bases were changed to reflect this
Frequency.

NUREG 3.1.4 - Incorporated TSTF-143.

NUREG 3.1.3 - The Moderator Temperature Coefficient (MTC) limits in ITS 3.1.3 were
modified to specify the current license requirements as presented in CTS 3.1.7.1. Because
there is no MTC value presently specified in the ANO-1 COLR, nor is there a value to be
relocated to the COLR, ITS 3.1.3 was revised to specify that the MTC shall be non-
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positive whenever THERMAL POWER is greater than or equal to 95% of RTP and shall
be less positive than 0.9x10™ Ak/k/°F whenever THERMAL POWER is less than 95%
RTP. These changes are in accordance with current license basis. Further, this change
results in ITS 3.1.3 establishing a maximum positive limit that is consistent with
NUREG-1430.

In SR 3.1.3.1, the phrase “within the upper limit specified in the COLR” was changed to
“within the limits” to coincide with the LCO requirements.

SR 3.1.3.2 has been deleted because the CTS contains no lower limit on MTC. The lower
limit for MTC will remain under licensee administrative control. This value is validated
through observation of core physics parameters over the cycle duration. These parameters
have historically indicated close agreement between core design assumptions and actual
core parameters thus indicating agreement between the actual MTC values and those
assumed in the cycle reload analyses. These changes are consistent with current license
basis.

The Bases for 3.1.3 were similarly modified to reflect the above described changes. In
addition, the 3.1.3 LCO Bases were modified to include CTS Bases guidance that the
positive MTC limit below 95% RTP is to be corrected to the 95% RTP power level. This
results in a linearly decreasing positive MTC value as power is increased from Hot Zero
Power to 95% RTP. This change is consistent with current license basis.

NUREG 3.1.4 - ITS LCO 3.1.4 requires each CONTROL ROD to be OPERABLE and
aligned to within 6.5% of its group average height, consistent with NUREG 3.1.4.

CTS 4.7.1 requires control rods to be declared inoperable if: 1) a CONTROL ROD trip
insertion time is not met; 2) a CONTROL ROD is misaligned with its group average by
more than 9 inches; or 3) a CONTROL ROD cannot be exercised or if it cannot be located
with absolute or relative position indications or in or out limit lights. As discussed in
3.1DOC-ALlI, the requirement to declare a misaligned CONTROL ROD inoperable has
not been retained due to the format of ITS 3.1.4, which requires the same actions for an
inoperable CONTROL ROD, or a misaligned CONTROL ROD. In the ITS, a CONTROL
ROD will be considered inoperable if: 1) the CONTROL ROD is not free to insert into the
core within the required insertion time; or 2) the CONTROL ROD is required to be
declared inoperable by LCO 3.1.6, "Position Indicator Channels." A misaligned
CONTROL ROD, while requiring entry into the applicable Condition, will not result in
declaring a CONTROL ROD inoperable. The ITS 3.1.4 LCO Bases have been revised to
add a clarification for CONTROL ROD OPERABILITY.

The terms “trippable,” “trippability” and “untrippable” as they relate to CONTROL RODS
have been removed from several locations within ITS 3.1.4 and the supporting BASES.
This change preserves the current license basis. The CTS does not distinguish between
trippable (a CONTROL ROD that is declared inoperable because it can not be located)
and untrippable (a CONTROL ROD that is not free to insert into the core) inoperable
CONTROL RODS. The deletion of the words “trippable,” “trippability” and “untrippable”
is consistent with CTS and represents no change in intent or application from current
license basis.
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NUREG ACTION D was deleted because ITS 3.1.4 ACTIONS A, B and C, with the
indicated changes, provide the requirements for all inoperable CONTROL RODS.
Inoperable CONTROL RODS will continue to be dealt with consistently whether
“trippable” or “untrippable.” This maintains requirements consistent with CTS.

These changes are acceptable because the negative reactivity worth of an untrippable
CONTROL ROD can be easily compensated for in the SHUTDOWN MARGIN (SDM)
verification. SDM verification is the first Required Action in ITS 3.1.4. Thus, core
reactivity and SDM considerations during operation are preserved in accordance with
safety analysis assumptions. Further, if the CONTROL ROD is aligned within limits of its
group average position (and the group average position is within the limits of ITS 3.2.1),
then the power distribution of the core is unaffected. This similarly preserves the initial
power distribution conditions of the safety analysis. Therefore, ITS Conditions A,Band C
provide appropriate actions for continued operation with either an untrippable CONTROL
ROD or an otherwise trippable CONTROL ROD that has been declared inoperable for
some other reason.

The Bases have been revised to be consistent with the above mentioned changes. In
addition, the Bases for SR 3.1.4.3 were modified to include additional detail regarding the
control rod drop time testing. This change is consistent with current license basis.

NUREG 3.1.2, 3.1.3, & 3.1.4 - The word “Once” has been added to the Frequency of

SR 3.1.2.1, SR 3.1.3.1, and SR 3.1.4.3 in ITS Section 3.1. This addition has been made to
provide consistency between this statement of Frequency and the information contained
within NUREG Section 1.4, Frequency. Discussions within Section 1.4 repeatedly
emphasize the use of the term “Once” in this type of statement of Frequency. This change
has been made specifically for clarification and consistency, and is considered to be
editorial.

NUREG 3.1.6 - The wording of ITS 3.1.6 LCO and Condition A was changed to be
consistent with the statements presented in ITS 3.1.4 LCO and Condition A. This editorial
change establishes consistency between similar LCOs within the ITS.

ITS 3.1.6 Applicability will be MODES 1 and 2 in accordance with TSTF-159, Revl.

The Bases were revised as necessary to reflect these changes. In addition, the last
paragraph of the LCO Bases was revised to remove reference to peaking factors, leaving
reference only to LHRs. No change in intent is associated with this change which is
consistent with changes made elsewhere in the ITS Bases.
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8 NUREG 3.1.4 - A portion of the methodology specified in NUREG SR 3.1.4.2 has been

deleted. This change was made to maintain testing requirements consistent with the CTS.
The CTS does not contain this level of detail with regard to CONTROL ROD testing.
Specific methodology, including the minimum distance a CONTROL ROD must be moved
during testing, is currently contained in documents under licensee control and for
consistency will be maintained under licensee control. Removal of these details will not
change the intent of the SR and will maintain current testing requirements.

Further, to maintain consistency with the NUREG Bases, the words “by moving” were
replaced with the word “for.” This change takes into account that more than one method
of determining rod freedom or the basis for the inability to demonstrate movement of a
CONTROL ROD exists. These changes preserve the intent of this SR which is to insure
that the CONTROL RODS are capable of inserting into the core in the event of a reactor
trip. Moreover, the NUREG SR 3.1.4.2 Bases attempt to establish exceptions to the SR
which requires the freedom of movement be demonstrated “by moving.” The Bases allow
a determination of trippability that may be used to preserve CONTROL ROD
OPERABILITY although the CONTROL ROD may not be capable of being moved. This
constitutes an SR 3.0.1 exception established within the Bases which is inappropriate.

The amount of control rod movement has been revised for consistency with the current
license basis. The Bases for CTS 4.7.1.3 direct that each control rod be exercised by a
movement of approximately two inches. This has been incorporated into the Bases for ITS
3.4.1.2. In addition, since the control room indication reads out in percent, an additional
value of approximately 1.5% has been incorporated to aid the operator in determining if the
acceptance criteria have been met.

NUREG 3.1.4 - ITS SR 3.1.4.3 was modified to maintain CONTROL ROD drop time
testing consistent with CTS 4.7.1.1 requirements. This change does not add new
requirements nor does it change or remove any existing requirements.

The NOTE in NUREG SR 3.1.4.3 was modified to allow continued operation with reactor
coolant pump combinations which provide less total reactor coolant system flow than the
combination used during CONTROL ROD drop time testing. Continued operation is
allowed provided the total reactor coolant flow is less than the total flow during testing.
This allowance is appropriate due to the bounding nature of the test flow conditions.
ANO-1 is currently licensed for limited operation in a one RCP per loop configuration.
This change will allow for continued unit operation, to the extent allowed by

CTS 3.1.1.1.A. Without this change to the Note, reducing the number of running RCPs
from 3 to 2, with drop time testing having been performed with 3 RCPs running, would
have required that all CONTROL RODS be declared inoperable. This declaration is
unnecessarily restrictive due to the bounding nature of the test flow conditions.

A portion of the NUREG Bases for SR 3.1.4.3 was deleted because it established a
condition requiring performance of the SR that was not consistent with the SR Frequency
requirements. The ITS SR Frequency is given as “once prior to reactor criticality after
each removal of the reactor vessel head.” However, the Bases stated that the SR is
required “after CONTROL ROD drive system maintenance or modification.” This Bases
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condition is not included within the scope of the SR 3.1.4.3 Frequency and was therefore
deleted.

10 NUREG 3.1.4 - Required Action A.2.3 has been shown as not adopted in the ITS. This
item was not a requirement in the CTS for this Condition. The Required Action’s
reduction of the nuclear overpower trip setpoint does not actively contribute toward the
mitigation of the negative effects of operation with a misaligned CONTROL ROD. This
type of administrative action is better suited as a licensee controlled procedural action.
Lastly, the Bases implication that this reduction in setpoint maintains core protection and
operating margins is not supported. By not adopting this Required Action, requirements
consistent with current license bases are being maintained.

BASES information for this Required Action has likewise been removed.

11 NUREG 3.1.4 - The Completion Time for Required Action A.1 (ITS 3.1.4 Required
Action A.2.1) has been changed from 1 hour to 2 hours. The Required Action of
realigning a misaligned CONTROL ROD is not specified in CTS. There is an implied
Action presented by CTS 3.5.2.2.6. This specification allows for continued operation
above 60% ALLOWABLE THERMAL POWER (ATP) if a previously misaligned
CONTROL ROD is no longer misaligned. No Completion Time is specified for either this
Specification or CTS 3.5.2.2.5 which requires the power reduction to less than 60% ATP.
Due to the lack of current specified Completion Times for the Required Actions of
reducing power to less than 60% ATP and realigning a misaligned CONTROL ROD,
similar Completion Times of 2 hours have been adopted for both Required Actions. This 2
hour Completion Time along with ITS 3.1.4 Required Action A.1.1 ensures that, within
1 hour, proper SDM is verified or appropriate actions initiated, and within 2 hours, any
misaligned CONTROL ROD is realigned or power is reduced below 60% ATP.

12 NUREG 3.1.4, 3.1.6, & 3.1.7 - Incorporated TSTF-1 10, Rev 2.

13 NUREG 3.1.8 & 3.1.9 - Incorporated TSTF-154, Rev 2. This generic change has been
modified to reference the criterion of 10CFR50.36 instead of the NRC Policy Statement.
This is an editorial change associated with implementation of the 10CFR50.36 rule changes
after NUREG-1430, Rev 1 was issued.

14 NUREG 3.1.5 - Incorporated TSTF-216.

15 NUREG 3.1.8 & 3.1.9 - NUREG LCO 3.1.8 and LCO 3.1.9 were modified to include the
allowance to suspend the requirements of ITS 3.2.2, “AXIAL POWER SHAPING ROD
(APSR) Insertion Limits,” during PHYSICS TESTS in MODES 1 and 2. The inclusion of
this exception in the ITS is acceptable based on approved written procedures,
administrative controls, the requirements of 10CFR50.59, and ITS LCO 3.1.8 and
LCO 3.1.9 provisions in effect during the conduct of PHYSICS TESTS. This exception
accommodates LCO 3.2.2 suspension that may be necessary to verify the fundamental
characteristics of the nuclear reactor which is critical in demonstrating the adequacy of
design, analytical models, and confirmation of analysis results. This change maintains
requirements consistent with CTS 3.5.2.5 4.
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Required changes to the Bases of ITS 3.1.8 and 3.1.9 were also made. An insert to the
Bases was made to further clarify the basis for the acceptability of allowing PHYSICS
TESTS exceptions. This Bases addition is entirely editorial in nature. Reference to
Regulatory Guide 1.68, Revision 2, August 1978, and ANSI/ANS-19.6.1-1985,
December 13, 1985, were deleted at each occurrence and replaced with reference to SAR
Section 3A.9, “Startup Program - Physics Testing.” ANO is not committed to Regulatory
Guide 1.68 or ANSI/ANS-19.6.1. This change is consistent with current license basis.

16 NUREG 3.1.7 - The LCO, Actions and Note have been modified to maintain requirements
consistent with the CTS requirements for CONTROL ROD and APSR position indication
channel requirements. CTS 4.7.1.3 requires only one OPERABLE channel of position
indication per rod. If this required channel is inoperable, the associated rod must be
declared inoperable and the Actions of the rod’s governing Specification must be
completed. The CTS requirements are maintained by the indicated changes to ITS 3.1.7.

SR 3.1.7.1 was modified to match the requirements of ITS 3.1.7. This change was made
to provide for Surveillance Requirements which adequately address the equipment required
by the LCO. This change provides clarification of the inconsistency within the CTS with
regard to the required channels of position indication and surveillance requirements.

CTS Table 4.1-1, Items 23 and 24 required shiftly checks of both the absolute and relative
rod position indication channels, while CTS 4.7.1.3 allowed for unrestricted operation with
either or potentially both of these channels inoperable. This change ensures that only the
channel which is being credited as providing the required indication need be checked.

ITS SR 3.1.7.2 was also added. This addition maintains testing requirements and
Frequency consistent with CTS Table 4.1-1, Items 23 and 24.

17 NUREG 3.1.4 - The Required Actions for ITS 3.1.4 Condition A were reordered. This
change was made due to the fact that inoperable and misaligned CONTROL RODS,
whether trippable or not, are dealt with similarly by CTS and ITS (Reference DOD 5).
Without this change in the order of the Required Actions, verification of proper SDM
would not be required during operation with an inoperable (potentially untrippable) rod if it
was aligned within 6.5% of its group average height as stipulated in NUREG Required
Action A.1. The failure to verify adequate SDM is inappropriate in this condition. This
change maintains requirements consistent with CTS requirements. Supporting changes to
the order and content of BASES information were also made.
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NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety
Analysis section was modified at each occurrence to refer to 10CFR50.36 instead of the
NRC Policy Statement. This is an editorial change associated with the implementation of
the 10CFR50.36 rule changes after NUREG-1430, Revision 1 was issued.

For ITSLCOs3.1.1,3.1.3,3.1.4,3.1.5, and 3.1.7, the 10CFR50.36 Criterion satisfied by
the respective ITS LCOs was modified to preserve consistency with the ANO-1 license
basis. Specifically, ANO-1 safety analyses upon which ITS LCOs 3.1.1, 3.1.3, 3.1.4, 3.1.5,
and 3.1.7 are based were performed with the reactor critical. The ITS Applicability for
these Specifications will be MODES 1 and 2. Thus, the Criterion statement was revised to
specify that the LCO parameter satisfies Criterion 2 of 10CFR50.36 when in MODES 1
and 2 while critical. When in MODE 2 with the reactor subcritical, the LCO parameter
satisfies Criterion 4 of 10CFR50.36. This change is consistent with current license basis
and 10CFRS0.36.

NUREG Bases 3.1.4 - The Bases for ITS 3.1.4 were modified to refer to a Linear Heat
Rate (LHR) verification rather than a power peaking factor verification. These changes are
consistent with the Bases discussion for ITS 3.2.5, “Power Peaking.” Although LHR will
be specified, no change in intent is associated with these changes. This is true because
LHR verification is direct confirmation using the incore detector system that the core is
operating within the design thermal operating limits. For additional information regarding
this change, refer to Section 3.2 DOD 31.

NUREG 3.1.8 - Item ¢ of the LCO requirements for maintaining the Nuclear Heat Flux
Hot Channel Factor and the Nuclear Enthalpy Rise Hot Channel Factor within the limits
specified in the COLR was modified in the ITS to specify that the linear heat rate (LHR) be
maintained within the limits specified in the COLR. This change is necessary to provide
PHYSICS TESTS requirements that are consistent with ITS 3.2.5, “Power Peaking”
requirements. This LCO 3.1.8 condition coupled with SR 3.1.8.2 provides acceptable
assurance that excessive core LHRs will not exist such that the thermal design limits of the
fuel are exceeded. Although the terminology is different, this LCO condition preserves
operating restrictions during PHYSICS TESTS consistent with those established in
NUREG-1430.

In addition to the terminology change, a Note was added to the LCO, Condition B and

SR 3.1.8.2 that specifies that the LCO provision on LHR only applies when THERMAL
POWER is greater than 20% RTP. This Note establishes consistency between the LCO
provisions of ITS 3.1.8 and ITS 3.2.5. This change is consistent with TSTF-160, Rev 1.

The Bases for ITS 3.1.8 were revised to reflect these changes.

NUREG Bases 3.1.3 - Repeated reference to SAR Chapter 14 using multiple reference
indications is unnecessary and duplicative. Adequate reference to the SAR is provided by
the first words of the introduction into the Applicable Safety Analyses portion of this Bases
section.
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NUREG Bases 3.1.2 - The Bases for ITS 3.1.2 were rewritten in their entirety to reflect
the unit specific methodology of performing the reactivity anomaly determination. The
NUREG Bases discussion centered around a comparison of the RCS boron concentration
with a critical boron concentration curve (boron rundown curve) derived as part of the
reload analyses. The ITS was written to reflect that ANO-1 performs a reactivity balance
and then compares the value against a known reactivity condition (i.e., net reactivity of
zero condition when the reactor is critical). Under critical conditions, a calculated net
reactivity of a value other than zero would indicate the existence of a discrepancy in the
reactivity parameters used in the calculation. This would then have to be evaluated in
accordance with the discussion that was present in the NUREG Bases for LCO 3.1.2.

NUREG 3.1.9 - CTS 3.1.8.1 requires that the nuclear overpower trip be set at less than or
equal to 5% RTP during the conduct of low power PHYSICS TESTS. Therefore, ITS
3.1.9 and SR 3.1.9.2 will specify that the Nuclear Overpower Trip Setpoint be set at

5% RTP rather than the 25% RTP value established by NUREG-1430. In addition,

ITS 3.1.9.b was editorially modified to use terminology consistent with ITS 3.1.8.b and
other locations in NUREG-1430. Specifically, ITS 3.1.9.b was modified to read that the
“Nuclear overpower trip setpoint is set to <5% RTP.”

NUREG 3.1.9 - The Applicability was modified to read as “During PHYSICS TESTS
initiated in MODE 2.” This Applicability is required in order to ensure that the Required
Action A.1 is completed should THERMAL POWER exceed 5% RTP. As presently
written in NUREG-1430, upon exceeding 5% RTP the unit is in MODE 1 and the LCO
and its requirements no longer apply. This change is consistent with TSTF-256,

NUREG 3.1.9 - Incorporated TSTF-156, Rev 1.

NUREG Bases 3.1.9 - Bases information designated in NUREG-1430 as being applicable
to SR 3.1.9.1 has been removed because the SR described by this Bases information does
not appear in NUREG-1430. The subsequent Bases discussions of SR 3.1.9.2 through
SR 3.1.9.4 were renumbered as appropriate due to this deletion.

Not used.

NUREG Bases 3.1.1 - The Bases for 3.1.1, SDM, was rewritten in its entirety to address
ANO-1 current license and administrative requirements. ANO-1 CTS did not establish a
required SHUTDOWN MARGIN (SDM) in MODES 3, 4 and 5. ANO-1 is a “hot
shutdown” unit in that no safety analyses have been performed in MODES 3, 4 and 5.
SAR analyses performed demonstrate the ability of the unit to establish hot shutdown
conditions from operating conditions. Thus, all reference to analyses protected by the
LCO 3.1.1 requirement was deleted from the Bases. SAR requirements are that the
reactor be sufficiently shutdown to preclude inadvertent criticality in the shutdown
condition.

ANO-1 has administratively verified adequate SHUTDOWN MARGIN during MODES 3,
4 and 5. In this verification, appropriate credit has been given to withdrawn CONTROL
RODS (cocked rod protection), RPS operating mode (interpreted as whether the RPS was
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in Shutdown Bypass mode) and potential reactivity effects associated with the current plant
operating condition. The required degree of subcriticality is maintained through boration,
as necessary.

SR 3.1.1.1 is the method of verification of adequate SDM and is referenced from numerous
MODE 1 and 2 LCOs. As such, the information in the Bases must support the derivation
of SDM in MODES 1 through 5. Thus, additional reactivity parameters associated with
unit operation above the point of adding heat have been added. The specific methodology
for performing a SDM calculation will be maintained under licensee administrative control.

NUREG 3.1.2 - Incorporated TSTF-142.

NUREG Bases 3.1.1 - Reference to a specific volumetric flow rate, a specific boron
concentration and a specific differential boron worth in deriving an example for
approximate boration duration is inappropriate. All of these factors are a function of
system operating characteristics, limitations, time in core life or available boration source.
The more appropriate method is to establish boration from an appropriate source and to
maximize the injection to the extent possible with consideration for reactor coolant system
inventory and makeup and letdown system capacities. Further, this boration is required to
continue until the boron concentration is verified to be sufficient to achieve the required
shutdown margin.

Not used.

NUREG Bases 3.1.2 - The NUREG Bases statement that ITS 3.1.2 does not apply in
MODE 6 was modified to remove reference to post-criticality testing that verifies the
SDM. The verification of SDM in MODE 2 is of little benefit in assuring adequate SDM in
MODE 6. The statement that fuel loading continually changes the reactivity condition of
the core is correct and a portion of the basis for the SDM requirements in MODE 6 as
stated.

NUREG 3.1.4 - A Note was added to precede ITS 3.1.4 Required Action A 2.2.3
(NUREG 3.1.4 Required Action A.2.5) that specifies the performance of SR 3.2.5.1 for
verification of core power distribution only applies when THERMAL POWER is greater
than 20% RTP. This Note is necessary to establish a correlation between the minimum
power level at which the incore detector system can be reliably used to provide accurate
indication of core power distribution and when the SR is required to be performed. This
Note establishes consistency between the Required Action and ITS 3.2.5. This change is
consistent with TSTF-160, Rev 1.

The Bases were similarly modified to include the Note.

NUREG Bases 3.1.6 - The Applicable Safety Analysis discussion for ITS 3.1.6 is revised
to reflect ANO plant specific design and analysis. There are no explicit safety analyses
associated with misaligned APSRs. Limits on their alignment are specified in the ITS to
preserve assumptions used in the power distribution analysis that supports ITS LCO 3.2.1,
LCO3.23and LCO 3.2.4. This change is consistent with current license basis.
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35 NUREG Bases 3.1.4 - The entire discussion of a second type of CONTROL ROD
misalignment was deleted from the Bases. The NUREG Bases identified a second type of
misalignment associated with a failure of one CONTROL ROD to insert (i.e. remain fully
withdrawn) while all other CONTROL RODS insert fully. This discussion is inappropriate
for the Bases of an LCO having Applicability in MODES 1 and 2 because: 1) the
misalignment does not result in power peaking such that thermal design limits of the fuel
would be exceeded, and 2) the misalignment is already discussed and provided for in the
Bases for LCO 3.1.1, “Shutdown Margin (SDM).”

36 NUREG Bases 3.1.6 - The indicated changes remove all reference to a dropped APSR.
The APSR mechanical design precludes its dropping into the reactor should its associated
Control Rod Drive Mechanism become deenergized. It is non-credible for an APSR to
drop into the reactor or become misaligned from its group due to dropping. The removal
of these sentences does not alter the intent of the remaining passages or the Specification.

37 NUREG Bases 3.1.4 - The indicated changes represent clarification of the logic associated
with the relationship between the relative position indicator and the power supply to the -
CONTROL ROD drives. Individual rods and groups may receive power from their
associated group power supply, DC hold power supply or from the auxiliary power supply
(as appropriate). Different power supply alignments to individual rods within a group
could result in variations in the relative position indication for the rods within the group.
The intent of the Bases statements remain the same. This change reflects unit design
characteristics and is consistent with the current license basis.

38 NUREG Bases - The NUREG statement concerning the GDC criteria is modified in the
ITS to reference the current licensing basis description contained in SAR Section 1.4.

39 NUREG Bases 3.1.8 - NUREG SR 3.1.8.4 (ITS SR 3.1.8.3) material describing the
verification of SDM was erroneous. The listing of reactivity effects included parameters
supporting the derivation of the SDM while subcritical or while critical below the point of
adding heat. Neither is the case during the MODE 1 Applicability established for
LCO 3.1.8. The reactivity effects listing was altered to incorporate the Doppler defect
associated with heating of the fuel, Moderator defect associated with the heating of the
reactor coolant and removal of the isothermal temperature coefficient (ITC) and RCS
average temperature. The paragraph describing the necessity of using the isothermal
temperature coefficient because the reactor is subcritical is deleted because it is obviously
wrong in MODE 1.

Similarly, NUREG SR 3.1.9.4 (ITS SR 3.1.9.3) material describing the verification of
SDM was also erroneous. The listing of reactivity effects included parameters supporting
the derivation of the SDM while subcritical or while critical below the point of adding heat
but did not support derivation of SDM when operating above the point of adding heat.
The reactivity effects listing was altered to incorporate the Doppler defect associated with
heating of the fuel and Moderator defect associated with the heating of the reactor coolant.
The paragraph describing the necessity of using the isothermal temperature coefficient
because the reactor is subcritical was modified to reflect that critical conditions may also
exist. This change is consistent with TSTF-249.

ANO-1 3.1 DODs Page 10 of 11 2/02/2001



ITS DISCUSSION OF DIFFERENCES

40 NUREG 3.1.5 - Incorporated TSTF-158, Rev 1.

p1-10] 41

42

53

43

44

3.1.6 - Incorporates TSTF-220.

Discussions between ANO and Framatome Cogema Fuels (FCF) have indicated that
Required Action A.1 incorporated by TSTF-220 may not be sufficient to detect all
anomalies in the event of a misaligned APSR. Axial power imbalance is a global
parameter. Inoperability of a single APSR is a more localized condition which can result in
an increase in power peaking in the fuel assembly containing the APSR, or in an adjacent
fuel assembly. Therefore, ANO has submitted a generic change for evaluation by the NEI
TSTF process. This change revises TSTF-220 Required Action A.1 to require
performance of SR 3.2.5.1 and is currently being tracked as ANO-1-063, pending
assignment of a TSTF number.

NUREG LCO 3.1.9 allows LCO 3.2.1 “restricted operation region only” requirements to
be suspended during PHYSICS TESTS. This exception is modified in the ITS 3.1.9 to
allow suspension of LCO 3.2.1 requirements, consistent with CTS provisions which allow
exception to position limit (does not limit to regulating rods inserted in the restricted
region only) and overlap and sequence limits. This is acceptable since limits on
THERMAL POWER and shutdown capability maintained during the PHYSICS TESTS
ensure fuel damage criteria are preserved even if an accident were to occur with the LCO
suspended.

Additional information has been incorporated to clarify that the value provided in the ITS
3.1.4 and 3.1.6 LCOs and SR 3.1.4.2 account for all necessary uncertainties and that the
implementing procedures are not required to account for any additional uncertainties. This
is consistent with the interpretation of the current requirements associated with Control
Rod and APSR misalignment and Control Rod exercises.

The NUREG Bases 3.1.5 Applicable Safety Analysis discussion has been revised to
properly characterize the ANO acceptance criteria for the safety and regulating rod group
insertion limits and operability or misalignment. The SAR does not state the acceptance
criteria that the core remains subcritical for this event. However, B & W has placeda
design objective in the cycle reload methodologies that the core will remain subcritical. A
reference to the B & W topical report has also been added. This change is consistent with
the current license basis.
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3.1.1

3.1 REACTIVITY CONTROL SYSTEMS
C

3.1.1 SHUTDOWN MARGIN (SDM)
é Wr"ll 0.; ]
N[k

The SDM shall be

Lco 3.1.1
specified in the
APPLICABILITY: MODES 3, 4, and 5.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDM not within limit. A.l Initiate boration to 15 minutes
restore SDM to within
Timit.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.1.1 Verify SDM greater than or equal to the 24 hours
limit specified in the COLR.

3.1-1




Reactivity Balance

3.1.2
3.1 REACTIVITY CONTROL SYSTEMS
3.1.2 Reactivity Balance C_I_S
Lco 3.1.2 The measured core reactivity balance shall be within <9
+ 1% Ak/k of predicted values.
APPLICABILITY: MODES 1 and 2. w9
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
u.4
A. Measured core A.l Re-evaluate core 72 hauts)
reactivity balance not design and safety
within limit. analysis and m
determine that the .
reactor core is 29
acceptable for
continued operation.
AND T deys
A.2 Establish appropriate |§2-fours) A
operating N /
restrictions and SRs.
B. Required Action and B.1 Be in MODE 3. 6 hours _
associated Completion N/A
Time not met.

“BROG-3TS- 3.1-2 Rov—17—-04 014,95~




Reactivity Balance

3.1.2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.2.1 NOTES
The predicted reactivity values may be
adjusted (normalized) to correspond to
the measured core reactivity prior to
exceeding a fuel burnup of 60
effective full power days (EFPD) after
each fuel loading.
2. This Surveillance is not required to
be performed prior to entry into
MODE 2.
Verify measured core reactivity balance is | Prior to
within £ 1% Ak/k of predicted values. entering MODE 1
after each fuel
loading
AND
NOTE
Only required
after 60 EFPD
31 EFPD
thereafter
—BWOG—STS— 3.1-3

[

Ha



3.1 REACTIVITY CONTROL SYSTEMS
3.1.3 Moderator Temperature Coefficient (MIC)

Lco 3.1.3 The MTC shall be/maipfained with the mits ghecified_in 211
the LR eFmax um p itive/limit a]‘l '
[< /°

f_lon-PoSi.-tive whenever THERMAL -POWER
ts =857 RTP and shall be ULess

APPLICABILITY: MODES 1 and 2.

pesitive +han 0.9xl6™4 AKK/or 3.7

Whenever THERMAL PoweR (s < Q5% RTR
ACTIONS .

CONDITION REQUIRED ACTION COMPLETION TIME
A. MIC not within limits. | A.l Be in MODE 3. 6 hours 3113
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
ERNN

SR 3.1.3.1  Verify MIC is within the apper) 1imits,) Pior to @2!«!‘
Phe GOLR., v entering MODE 1 @

after each fuel

Toading O
L{

{econtinued~

“BNOE~5T5— 3.1-4 Rou—i-—04/07750~




SURVEILLANEE REQUIREMENTS {continued) /

o

FRE)‘UENCY

/ / SURVEILLANCE /,:’ /
/ TES /

This SR is no req;ired to bg/r
performed pyfor to entry iq}b
MODE 1 or 2. /

SR /3.1.3.2

s
4

If the MTC is more negative than the
COLR Yimit when extrapolated to the |
end6f cycle, SR 3.1.3.2 may be //
repeated. Shutdown must occur prior

o exceeding the minimum allowable /
boron concentratigh at which MTC i
projected to exsggz the lower limit.

Verify extrapolatgd MTC is within the Tower
Timit specified An the COLR.

/

/

/

~BWOE—STS— 3.1-5




CONTROL ROD Group Alignment Limits

3.1 REACTIVITY CONTROL SYSTEMS
3.1.4 CONTROL ROD Group Alignment Limits

%\of its group average height.

3.1.4

Lco 3.1.4 iaci CONTROL ROD shall be OPERABLE and aligned to within

APPLICABILITY: MODES 1 and 2.

ers

4712

3.5.2
-

ACTIONS Y o

CONDITION 1///

REQUIRED ACTION

COMPLETION TIME

A. One @ CONTROL

ROD inoperable, or not

aligned to within
@ % of its group
average height, or

both.

@ hou@ |
o— |

Restore

w
in
~ R
PO
(E\R

LCONTROL ROD
1
T Note to Keviewers 3
See Insert A
for clarification 5022
O"F format of 1 hour %52 3
TION A. 2
LA( A be within +ae limit Once per
/orow'dec} w 12 hours
Df_o LR, thereafter
Initiate boration to |1 hour .
restore SDM to within '5
Timit. '
<— AND
\> (continued)
—BWOG-SIS 3.1-6 —Rev—1—04£07/95




INSERT A - Reviewer Clarification - LCO 3.1.4

ACTIONS _
CONDITION REQUIRED ACTION COMPLETION
TIME
A. One CONTROL ROD A1 Verify SDM to be within the 1 hour
inoperable, or not limit provided in the COLR.
aligned to within 6.5% of AND
its group average height, OR
or both. Once per
12 hours
thereafter
A.1.2 Initiate boration to restore 1 hour
SDM to within limit.
AND
A21 Restore CONTROL ROD 2 hours
alignment.
OR
2 hours
A22.1 Reduce THERMAL POWER
to < 60% of the
ALLOWABLE THERMAL
POWER.
AND
A.222 Verify the potential ejected | 72 hours
rod worth is within the
assumptions of the rod
ejection analysis.
AND
A223 NOTE
Only required when
THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1. 72 hours

ANO-1ITS

Insert after page 3.1-6

INSERT

2/02/2001



CONTROL ROD Group Alignment Limits
3.1.4

CcTS
————
ACTIONS
'CONDITION REQUIRED ACTION COMPLETION TIME
1.5.2.2.5
A. (continued) A.2.2.) JReduce THERMAL POWER 2 hours N/A

" to € 60% of the
ALLOWABLE THERMAL
POWER.

-

¢
N\
Z\@@@

P~ Verify the potential 72 hours 3.5
ejected rod worth is N
within the
assumptions of the

rod ejection
analysis.
ZINSERT 3‘(-"(A>‘ S ﬁ
4 <=
®, Perform SR 3.2.5.1. | 72 hours Wk

B. Reguired Action and B.1 Be in MODE 3. 6 hours 3‘?\;&2"3
associated Completion .
Time for Condition A
not met.

CONTROL ROD
inoperabie, or not
aligned within ¢

g R & provided in the J\J)
of its group average 'CO LR
height, or both. 652 ’

{continued)

1 hour 3.
3

<7

—BWOE—STS 3.1-7 Rev—1—84107795




<INSERT 3.1-7A>

A223 Note
Only required when THERMAL
POWER is > 20% RTP.

ANO-11TS INSERT 2/02/2001



ACTIONS

CONTROL ROD Group Alignment Limits

3.1.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. (continued)

C.1.2 Initiate boration to
restore SDM to within
Timit.

AND

€.2 Be in MODE 3.

1 hour

6 hours

D. One more rods

untrippable.

D.1.1 er1fy SDM 4

OR( /Nv:’- ~e

Be i

%
=il

3.1-8

cts



CONTROL ROD Group Alignment Limits

3.1.4
CTs
SURVEILLANCE REQUIREMENTS e
SURVEILLANCE FREQUENCY
SR 3.1.4.1 Verify individual CONTROL ROD positions are N/A
within f their group average
height. Y, 59,
= 26
SR 3.1.4.2  Verify CONTROL/ROD freedom of movement @ 92 days Table 4.1-1 -
: ; mac individua Teem 2
OL at 1s not fully insertedy
y Airection. h @
SR 3.1.4.3 NOTE At A¢ast one
With rod drop times determined withﬂ'less _@I\j le\'
than four reactor coolant pumps operating, o
operation may proceed provided operation is
restricted to the pump combination
operating durirwa\;n(i/dmn_tjnm/zg’;‘/
» A ) ;
deterninationpr pump_comena” "2 At Flgw.
Verify the rod drop time for each CONTROL @3@2\@
ROD, from the fully withdrawn position, is reactor ‘L'I.'.I
< {4r66] seconds from power interruption at criticality Tabledil-2
fhe ONTROL ROD drive breakers to after each Teem |
2 insertion (25% withdrawn position) with removal of the
1'“ > 525°F. reactor vessel
head
-BWeE—S5TS- 3.1-9 Rev—15—04/07 /85—




Safety Rod Insertion Limits

3.1.5
o CTSs
3.1 REACTIVITY CONTROL SYSTEMS o=
3.1.5 Safety Rod Insertion Limits
3.5.2.1
Lco 3.1.5 Each safety rod shall be fully withdrawn. 2 .1.3.5
N MoV
APPLICABILITY:  MODES 1 and 2. \ e 3.13.5
4 3,;.1
NOTE
3.525.1

((h,us LCO 17 not apglicab)é while/perfopMing)SR 3.1.4.2.

Net required for any Safety fod lnserted )

10O par

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One safety rod not
fully withdrawn.

A. Withdraw the ro6d /T/hour
OR i )

Verify SDM{i
25

e 08

/

IR a ]

to be

in ¥t Soifl w‘*—@

/

3.1-10

gE;EE;%?)In1t1ate boration to |1 hour
A 125 ;E;E:re SDM to within 3.5\
€— AND
Declare the rod 1 hour 3.03.7
m inoperable.

(continued)




Safety Rod Insertion Limits

3.1.5
ACTIONS (continued) €T3
CONDITION REQUIRED ACTION COMPLETION TIME
B. More than one safety |B.l1.1 Verify SDM tod e 1 hour 35.2.1
rod not fully ‘ AN ,:,\)cf“"
withdrawn. oR ?‘17”(.7" Phrovides/ j C
é&:‘_:;ggom >
B.1.2 Initiate boration 0 our
restore SDM to within 1.5,2.|
Timit.
AND
B.2 Be in MODE 3. 6 hours 3.5.2.2.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.5.1 Verify each safety rod is fully withdrawn. 12 hours /V/A
—BueE-STS— 3.1-11 Rev—104707795




3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 AXIAL POWER SHAPING ROD (APSR) Alignment Limits

LCo 3.1.6

Each APSR shall be OPERABLE and ahgned within /f/G 5}4 of its

group average height.

ACTIONS

APSR Alignment Limits
3.1.6

ors
—®

4742

APPLICABILITY: MODES 1 and ?@@grf the AFSRs arg/not frlly witﬁdra@——/'——g@ 52

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One APSR inoperab’lefor;

- NA

Wik

2 hodrs
not aligned within
Q or both. L%
N - 7 hours after
F? (5% of s group vach APSR
averaqe height,
7
§ Porform ‘E!Eii!!i!a'
Q B. Reguired Action and B.1 Be in MODE 3. 6 hours
< associated Completion
< Time not met.
™M
BWOG STS 3.1-12

Rev 1, 04/07/95



APSR Alignment Limits

3.1.6
SURVEILLANCE REQUIREMENTS
C1s
SURVEILLANCE FREQUENCY —

SR 3.1.6.1 Verify position of each APSR is within
j%g‘i of the group average height.

~BHOE—STS— 3.1-13 ~Rev—1—04/077/95—



Position Indicator Channels

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Position Indicator Channels

{One3

3.1.7

cTs

Lco 3.1.7

shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS
NOTE

position indicator channel for each CON ROL ROD and APSR

N[A

Separate Condition entry is allowed for eachb

O oL

CONDITION REQUIRED ACTION

COMPLETION TIME

requﬂed
A. The m position

hours
indicator channel §/ 4-7-‘:5
inoperable for one or Aﬂg
more rods. 7
Once per
’ 8 hours
4 , thereafter
yd
Y o -
N m/ / /]
B. siti B.1 Deterz;pe position of 8 hours,”

/ the rads with
or /// inopgrable absolute
‘ position indicator by
actuating the
//affected rod’s zone
position reference
,x indicators.

. ~ AND Ve
/
/. v

{continued)

~BROG—STS" 3.1-14




ACTIONS

Position Indicator Channels

3.1.7

CT5

PESEE Y

CONDITION

REQUIRED ACTION

/Bfi.z Determine yods with
inopera e position

LCO 3.1.57 "Safety
Rod 1
L€o.3.2.1,
"Régulating Rod
Insertion Limits™;
7 L0 3.2.2, "AXIAL
~ POWER SHAPING ROD
e (APSR) Ipsertion
Limits,™ as
applicable.

instrysentation.

COMPLETION- TIME

i ors are

jftained at the

ne reference
indicator positiyon
and withinl;pe’1imits
specified i

rtion Limit";

or

8 hours

Vi

Once per
8 hours
theregfter

8 hours

AND

ce per
hours
thereafter

AND
(contipdgzjl

3.1-15




ACTIONS

Position Indicator Channels

3.1.7

CONDITION

REQUIRED ACTION

COMPLETION TIME

(B-/J'éntinued)

/

e

Declare the rod(s)

C. The absolute posjfion 1 Immediately
ingfcator chan and inoperable.
) sition
—BWoe—STS 3.1-16 ~Rev—17—04107735
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Position Indicator Channels

3.1.7

s
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
Table 4. 1-1
T4ems 23
£ 2.

SR 3.1.7.1 Verify absolute ition in
ch;.n«ﬁf?::\d h ative p i
indicator c els agre
specified-in the COLR<

B Eorm CHANNEL CHECK OF
requived pas"-)-«'on indrcator

O\annel.

—
v
~
L
)
>

{ TNSERT

~BWOE-5F5 3.1-17




<INSERT 3.1-17A>

SR3.1.7.2 Perform CHANNEL CALIBRATION of 18 months
required position indicator channel.
ANO-1ITS INSERT

2/02/2001



PHYSICS TESTS Excepti ons—Mglﬁ é cTS.

3.1 REACTIVITY CONTROL SYSTEMS
3.1.8 PHYSICS TESTS Exceptions—MODE 1

Lco 3.1.8 During the performance S TESTS, the requirements of edic
LCO 3.1.4, "CONTROL RODAiignment Limits"; N)
LCO 3.1.5, "Safety Rod Insertion Limits®; , 3.13.85
LCG 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment N A
Limits®;
LCO 3.2.1, "Regulating Rod Insertion Limits,” for the < g%%g%
Lco 3.2.3 “AXTAL : :gs;IRctedEageration region on‘ly;L - 3'5’2‘ 2 4
_ 1C073.2.3, "AX POWER I Operating Limits"; an A
PowgR SHAPING (' ¢o 3.2.4, *QUADRANT POMER TILT (QPT)™. _‘2222‘:‘ \
may be suspended, provided: , \@ng%:%
a. THERMAL POWER is maintained < 85% RTP; ‘ FJIP?
b. Nuclear overpower trip setpoint is < 10% RTP higher than pJ'A
the THERMAL POHERfat which the test is performed, with a
— maximum setting of 90% RTP;
L INSERT 3U-1BAY — >
c. maintained within the limits specified @ Nik
Yn the COLR; and

!

Within +Hhe {im

3.1.8.3

~ o, is )
" Linear Heat ¥ore (\h®) DM s i

APPLICABILITY: MODE 1 during PHYSICS TESTS. N'A
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDM not within 1imit. A.l Initiate boration to 15 minutes ",A
restore SOM to within
Timit.
AND
A.2 Suspend PHYSICS TESTS | 1 hour
exceptions.
{continued)

~BWSE—5+5 3.1-18 Bevelp-04-407/35




<INSERT 3.1-18A>

c. NOTE
Only required when THERMAL
POWER is > 20% RTP.

ANO-11TS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1

3.1.8
CTS
ACTIONS (continued) -
CONDITION REQUIRED ACTION COMPLETION TIME k;
N
B. THERMAL POWER B.1 Suspend PHYSICS TESTS | 1 hour
> 85% RTP. exceptions.
OR
Nuclear overpower trip
setpoint > 10% higher
than PHYSICS TESTS
power level.
OR
Nuclear overpower trip
setpoint > 90% RTP.
Z INSERT 3.1+
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.8.1 Verify THERMAL POWER is < 85% RTP. 1 hour N‘
==
f
<INSERTB1-9BE 3182 Perform SR 3.2.5.1. 2 hours l/jﬂlt\
Within
Sﬂ SR 3.1.8.3 Verify nuclear overpower trip setpoint is 8 'ours
< € 10% RTP higher than the THERMAL POWER at Per ormente PQ
\ which the test is performed, with a maximum s oF
™ setting of 90% RTP. P”Y 31(5.7?5 ¥ "

(continued)

-BWOG—ST5— 3.1-18 -Rev—1—04/01/95—




<INSERT 3.1-19A>

—NOTE---—--
Only required when
THERMAL POWER
is > 20% RTP.

<INSERT 3.1-19B>

ANO-1ITS

NOTE:
Only required when THERMAL
POWER is > 20% RTP.

INSERT

2/02/2001



PHYSICS TESTS Exceptions—MODE 1
3.1.8

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.1.8.4  Verify son 24 hours
To bcm
the /,‘m,’f’/)rawd?J P

) The CotR

—BWOC—ST5- 3.1-20 Rev—17-0870779%




PHYSICS TESTS Exceptions--MODE 2

3.1.9
TS
3.1 REACTIVITY CONTROL SYSTEMS -
3.1.9 PHYSICS TESTS Exceptions—MODE 2
Lco 3.1.9 During performance of PHYSICS TESTS, the requirements of

LCO 3.1.3, "Moderator Temperature Coefficient (MTC " — N 2 ]

LCO 3.1.4, "CONTROL ROD Group Alignment Limits"; 3 N3
LCO 3.1.5, "Safety Rod Insertion Limits™; "|,' '
LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Ahgnment
Lmnts" _/_'5 S, %
1 ¢ " 1LC0 3.2.1, "R ing Rod Insertion Limits," p 3.5, 53
O 3.2.2, " AXIAL mrmr on_region-ontys and 3.5.2.5.4
0 3.4.2, "RCS Minimum Temperature for riti cahty)’ 21.3.1

RoD (APSR)

PoweR 5HAPJ:N6 1
Tnsertion Aimi 5,

may be suspended, provided: ‘ ’/___~_—@

a. THERMAL POWER is < 5% RTP; 319.1.4, 34818

anGe/Righ s artuprate CONTROL ROD withdrawa
& GRSYOPERABLE; and

d. SDM i ;’j@}z 2183
#hin Th i v i .

APPLICABILITY: @C%ring PHYSICS TEST§Lnitiaxed (n MODE 2. ) @
Rk
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. THERMAL POWER not A.l Open control rod Immediately e
within limit. drive trip breakers.
{continued)

—BWOG-5T5- 3.1-21 REVI;- 04707795




l,'/z

PHYSICS TESTS Exceptions—MODE 2

< RTP.

SR 3.1.9.2 Verify nuclear overpower trip setpoint is
{ 5?0;

3.1.9
g
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. SDM not within limit. B.1 Initiate boration to 15 minutes Nk
restore SDM to within
Timit.
AND
B.2 Suspend PHYSICS TESTS | 1 hour
exceptions.
C. Nuclear overpower trip | C.1 Suspend PHYSICS TESTS | 1 hour
setpoint is not within exceptions. ™l
limit.
OR
Nuclear
jnstrumentation/sgdrce @
high startup rate
CONTROL ROD withdrawal
inhibit inoperable.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.9.1 Verify THERMAL POWER is < 5% RTP. 1 hour vp
iFom
8 hours / Prioer A

+e Pecformante

\of PHYSICS TESTS

N

3.1-22

{continued)
—2)

—Rev—10470779%




PHYSICS TESTS Exceptions—MODE 2
3.1.9

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.1.9.3  Verify SO m 24 hours —Q

//M’¥ y;

/

—BWOG-SFS 3.1-23 ' Rev—1—04/07795




N

a'.«
|

14/» ana}y?’

e
‘\Q. IQPS 15 ,A AL ,quli t - &
jn e+e/mm;f recriticality in li’e evept of a ’ain‘zt'eug/’
SD/"- - o,; (MSLBY in E 3, or 5 shen high ste 4
MDDfS 3 } nerato Teve¥€ exiét.]

B 3.1.1
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1 SHUTDOWN MARGIN (SDM)
BASES
BACKGROUND The reactivity control systems must be redundant and capable

of holding the reactor core subcritical when shut do\m under
(E")’ cold coﬁifionsm . : {‘—{@

mmf cient_reactiv y
T i i 1J¥ no *’Y ceeded For noru'l shutdown and

- n MODES 3, 4, !
icath that :
i ipn of all
0L RED

Lo~

CINSERT B35 1 1A

The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold

P conditions. These requ'urenents are provided by the use of o )i
(ConTROL ="Wm-~ samBIZed and spluble boric acid in the Loh
Lol

Reactor Coolant System (RCS) Jyﬂ’he CONTROL RODS can

In 9 5):—" R compensate for the reactivity effects of the fuel and water 2.8

e J temperature changes accompanyin %werllev:; changeshover edi+

,lm+p range from fu oad to no loa n addition,*the -

j/”m ” CONTROL RODS, together with the Chemical Addition and Hakeup-ém/"

Systenm, pronde -SDM during power operation and are capable

of making the core subcritical rapidly enough to prevent

exceeding acceptabie fuel damage limits, assuming that the -

rod of highest reactivity worth remain fu'l'ly mthdrawnb/, )?lf» ) edt
2dit

The Chemical Addition and MakeupVSystem can compensate for
fuel depletion, during operation and all xenon burnout
reactivity changes, and maintain the reactor subcritical et

under cold conditions
(D))

M
Sn PopES ! ard 2 During operam SDM control is ensured by operating

with the safety rods fully withdrawn (LCO 3.1.5, "Safety Rod

o

//\op,} Coms i dernion must ™, Insertion L1mts") and the regulating rods vntlnn the limits

,Wmh H“ position ¢ o od_Insertion Limits." v When the

Safety £nd whether umt is ing e [ing /modes) the SDM @

f S requlrements are met by means of adjustments to the RCS
ﬁa“m }/ﬁ:f boron concentratio

j——
§A..+do«m orem Cm,%,tr,.}m 4 Jl.u-f worﬁv rod is *hmj

Yoy} withdraen PGS:TJM 7 acconnT Br a o5 taia‘td Ino;)érﬂékf cont'mued
M'IZ'???B!» oD prier %o reactor ¢hutdowa, :’_”/\._./f\.-——-‘\-——— -~ { )
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<INSERT B 3.1-1A>

maintain the core subcritical during these conditions.

In MODES 1 and 2 while critical, SDM requirements are met by the worth of the
withdrawn CONTROL RODS which provide sufficient reactivity margin to ensure
that acceptable fuel design limits will not be exceeded for normal shutdown and
abnormalities. In MODE 2 while subcritical and in MODE 3, with all safety rods
withdrawn and the RPS not in Shutdown Bypass, the SDM defines the degree
of subcriticality that would be obtained immediately following the insertion of all
CONTROL RODS , assuming the single CONTROL ROD of highest reactivity
worth is fully withdrawn. in MODES 3, 4, or 5, when all safety rods are not fully
withdrawn or the RPS is in Shutdown Bypass, the SDM defines the degree of
subcriticality required to be maintained, assuming the CONTROL ROD of
highest reactivity worth is fully withdrawn.

ANO-1I1TS INSERT 2/02/2001



S 5301
mﬂ/)d}eJeVZﬂTs in MODES [and 2 sl

\(.uk;e,cr-h"m) /\/
BASES (continued) W

APPLICABLE

{Wﬁe minimum required SDM is assumed as an initial condition

SAFETY ANALYSES in safety analysis. The safety analysis (Ref. 2)

establishes an SDM that ensures specified acceptable fuel

design limits are not exceeded for normal operation and
(A00%5), with assumption of the highest worth rod stuck out

ollowing a reactor trip.

"\M/-—/\—\
n ~HODES and 2 whie 7fe acceptance criteria for SDM requirements are that

s _gritita N
S e

P

s

w/«\’—\‘_\

P
iln MODES 34, and 5 The ~i@wﬁifhe reactor will be maintained sufficiently
( 50/"’ rt;ufrwh+$ "‘“‘

specified acceptable fuel design limits are maintained. The
SDM requirements must ensure that:

a. The reactor can be made subcritical from all operatin
conditions, transients, and Design Basis Events;@

b. The reactivity transients associated with postulated
accident conditions are controllable with acceptable
Timits (departure from nucleate boiling ratio (DNBR),
fuel centerline temperature limits for@, and
< 280 cal/gm energy deposition for the rod/ejection_

e
accident M & enor,nmnire_q 7

(,__‘ subcritical to preclude inadvertent criticality in the
shutdown condition.
\\

The mos{ limiting dccident for th'e SOM reqmrements is based !
: MSLB, as dgscribed in }bg accident ana\ys1s (Ref. /)

n addition the 1imiting MSLB trans1ent the SDM -

requiremen st also p /votect agan?

vertent boron dilution; /

a. 1

el

e,

el

b. /An uncontrrl‘l/ed rod withgrawal from a subcritical or
/ low péﬂj condition;

Startdp of an inactive reactor copfant pump; ,/

c
d. d ejection; a

e./ Return to cpfticality if ag MSLB occurs during high ‘ !

*.

1

|

' 7
\ The basis fof the shutdown fequirement when high steam

enerator levels exist is the heat removal potent1a'l/1n the j

(continued)
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[, /_..-A\//'—\\/\
f /"ODE Z whiie st caiane ia MODES? 2 ﬁnd(
n

, 34, /’
ipm gabisties Corfecion § of Jo CFR 50”,/ SDM
e e B 3.1.1
BASES
APPLICABLE y system fluid and _the negative reactivity added v1a\
SAFETY ANALYSES T At given initj primary-system temgerature and
(continued) vdted secon syst ressure, e secondary
e, 1quid leyets can ated to afinal pr1
n ﬂDDES | and T sys temperatdre assuming”the entipe mass is led
wh it ﬂ,,,.t.,J resulting RCS temperaturg determines the requi d SDM

N

——f.?g;;?,n
-'>SSDH satisfies Criterion 2 of Ghe NRC P6licy Sta¥ements _'2%’ ‘E

iy
If) /‘foDEj' /229733 J@
. Wwhen 0] safety r0ds are
\ With dranen aan/f/w KPS is ﬂa‘z
sj" Sﬁuh}oun B)//;)AS§

bopoh concentrition requwenents ass, he
s stuck if the fu]'l y withdrawn p 1t1on

or a postulated inop able or u 1ppable od p or
r_shutdown.

SOM is a core design condition that can be ensured through
CONTROL ROD positioning ?@nqﬁ and & grou nd -

through the soTuble borord concentration.
The MSLP’ (Ref. 2)accident is’ the most Aimiting na]ys1s\
that gdtablishes the SDM value of the/(CO. /

/
MSLB acgidents, if the LC0.1s/v1olated there is a \

mﬁF 3. "Aeﬁ af! 59‘5#7'”.\\
rods are aot ﬁ«/ly withdrew i_l
e o MopES HendS |
. Bypass anae/:n " re ! ed

],«}y et {

igh steam.generatoy’ levels exist
s the m‘hcﬂ" peactiiiTy } ; :

et et o0 — (D
ential t:g/a{ removal associated with

/ / ndary system chemisity contr
532‘:;"; ConThdt RoD 1§ -("v”/ / ipd, the initid] SDM i
e, N justéd. Thefigure in
L / al condrfions.that
S

APPLICABILITY In MODES 3, 4, and 5, the SDM requirements are applicable to

W{W\,—w
{@nsure Hhat #he resctor assumption BT »
remains Subtritical, 92.3{1" e COLRAs used
herat. 'leve‘l 33
10 :

contr

P In

ODES 1 and SDH is ensured by comp‘lymg with LCO 3.1.5

(continued)
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B 3.1.1
BASES
APPLICABILITY and LCO 3.2.1. In MODE 6, the shutdown reactivity
{continued) requirements are given in LCO 3.9.1, "Boron Concentration."

ACTIONS Al

If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boratign will be contmued untﬂ the SDM requiremen .
. 15D }m 5 or the s ;}m,generator
ified in _rhe COLR, RCS s
inued ﬂ the ﬁﬁ?t spe€ified 4n ;he

In the determmatwnéof the required combination of boration edit
flow rate and boronfconcentration, there is no unique

requxrement that must be sat1sf1ed Since it is imperative

to raise the boron concentration of the RCS as soon as

possible, the boron concentration should be a highly

J J } concentrated sglution, such as that normally found in the
Qoo | bor1c_acid (sparage) tank,or the borated water storage tank+
Ihe operaigg should boraté\with the best source available
or the

Lt conditions. “—( B44T)

QJH'

: —TT N
In detérmining the boration flow rate, the time in.core life\
consjdered. For-instance, the.most difficult time |
to increase the RCS boron concentr;ahon is at |
ing of cycie, when the boron concentration may .~
2000 ppm. Assuming that.a value of -~
recovered apd a boration flow rate is /@
possnﬂe tosincrease thesboron concentration
100 ppm in pproxmate 35 minutes. If a \
of 10 pcm/ is assumed¢ this conbmatlon of \

| parametefs will incredse the SDM [1]% &k/k. .These . i
boratj6n parameters’of [ ] gpm and [ ] ppm represent, )
Eﬁ 1 values 3nd are provided’/ for the purpose of ofFer'ing !

a specific example. 4

{continued)
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BASES (continued)

B 3.1.1

SURVEILLANCE

— RE@IB%]S_
. The r:acrwn;v effects

that art Cdn_;/defd;n the
fead ./.1'/ bolance are

o‘:./nmacn wpen Pl 0pt°
/oDE of the “"‘"r 'n MW.I
He reaiTier =y bwjonce
neludes rhe rv/onwf.'//

The SDM is verified by performing a reactivity balance
' calculatio 0 ] reactivity effects:

finel Ya.

SR _3.1.1.1

RCS boron concentration;
A edit

’\/‘f\/\
CorTEY 10D
b. Qegdlatifg rpdposition;

¢. RCS average temperature;

o d. Fuel burnup based on gross thermal energy generation;
{)hv; Joriior Lempse fure e. Xenon concentration;
. Moderater wlu
coeficient CATED and f.  Samarium concentration; @ @

i Dogpler defet b — v

/4 - g. Isothermal temperature coefficient (ITC)V

= m Using the ITC unts for Doppler reactivity in this
w cﬂculation‘% the reactor is subcritical, and the fuel

" Criea] Bt below

temperature wi changing at the same rate]as the RCS.

“he /)un* g 1.};’”“ has {

t POR ) /

e

The Frequency of 24 hours is based on the generally slow
change in required boron concentration, and also allows
sufficient time for the operator to collect the required
data, which includes performing a boron concentration
analysis, and compliete the calculation.

REFERENCES

|

eh+

47 Sect.m )7
QGCFR 50, Apepdin/hh GOC 26. Sl L’

ﬁSAR Chapter@"‘@
10 CFR (08, "Reattor Bite Lritprizs) @

3.

the MTC am/.D///er Je-@cf accawrﬁs for

SN
"A,_"/reacrw,v\ elbects aﬂﬁmwef 0/¢f‘:dtlm
%
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Reactivity Balance

8 311'2
B 3.1 REACTIVITY CONTROL SYSTEMS
B8 3.1.2 Reactivity Balance
sl
BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity

shall be controllable, such that subcriticality is
maintained under cow conditions, and acceptable fuel design
limits are not ex : g normal operation and edit

) Therefore, the
: ,predicted ,_@
pcore reactivity durmg power operatwn The

ensure that safety analyses of design basis transients and
accidents remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, CONTROL ROD,
or burnable poison worth, or operation at conditions not
consistent with those assumed in the predictions of core

reactivity. These could potentially result in a loss of S
or violation of acceptable fuel design limits. Comparing @

A
4

-}ua

W’//m predicted®arsus-meatured core reactivity validates the

71¢ JifFerence ge J _\ nuc]ear methods used in the safety analysis 3 s the ¥

(“h | and ,vc) iete C‘ ! SDM demonstrations (UE0 T4 T~ SHITDOMN MARGHC (SBM) >4 )in ess
,cadw.#/ )s Crmm / 0, , ensuring the reactor can be brought safely to cold, )_,@
to ac L peactivity and® 7 subcritical conditions. 4 !
N5 T Fke actus] | When the reactor €fis critical

*o
“Crefecced +y SWR) /' GPETALYON, a reactivity balance exis ts
@Wntx is zero, A comparison of pré

J;?‘/‘.;,’,,\r'}\ reactivity is convenient under such a balance, since
/\/\—\ he “;: o 7 5L parameters are being maintained relatively st;ble under
{ K""“’”W ®ady state power conditionst The positive reactivity

inherent in the tore design is balanced by the negative

reactivity of the control components, thermal feedback,
Soluble boren ond neutron leakage, and materials in the core that absorb
neutrons, such_asvburnable absorbers, producmg zero_net

tivit

®

{continued)
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Reactivity Balance

B 3.1.2
BASES
BACKGROUND ca],etﬂqtio 3 mgs/used to-generatethe safsty apﬂ’}@———@
{continued) re

In order to achieve the required fuel cycle energy output,
the uranium enrichment in the new fuel loading and the fuel
remaining from the previous cycle provides excess positive
reactivity beyond that required to sustain steady state
operation throu hout the cycle. Hhen the reactor is
BRpHT 8, the excess
/is cowensated by burnable absorbers
ver-heutrgn)poisons (mainly xenon
and the RCS) boron

eaetor G’ob/:oﬂ—?:! %
_the fuel is being

As.the fuel
educed” to decrease

NN
[ OPSRs <har mai -@W- ,
Frm ke Aue| ond mawav | conce
kﬁf}/m roduct v___\/

AT I 2N e reactivily and maintain constant THERHAL POWER/
S Ihe /’"’;‘_’;/ th ; | The Yoron lekfown cur is based op~'steady spate operatwn ’
Compersa’ ;s T \ . /

rve may i S

, deficie les in the/calculatitnal mod s, op”

s, aWd must be ‘evaluates

k feactivit/ 1§ f"”“]
(o rfeifﬁﬁ;iﬁ,,\,,/~/
o

APPLICABLE The acceptance criteria for core reactivity are the
SAFETY ANALYSES establishment of the reactivity balance limit to ensure that o
Unit operation is maintained within the assumptions of the ed:7 ‘

<~ safety analyses.

Accurate prediction of core reactivity is either an explicit

or implicit assumption in the ident analysis evaluations. .

Every accident evaluation@is, therefore, dependent 'I ed ™
an uponvaccurate evaluation o Feactivity. In particular,

SDM and reactivity transients, such as CONTROL ROD

withdrawal accidents or rod ejection accidents, are ver {(Ref. 2) ediF

sensitive to accurate prediction of core reactivity¥ These
accident analysis evaluations rely on computer codes which
~ have been qualified against available test data, oper Jpn
fwbdata, and analytical benchmarks. Monitoring {The for& esi’
e reactivity balance ensures that the nuclear methods provide
an accurate representation of the core reactivity.

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity

(continued)
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Reactivity Balance
B 3.1.2

BASES

APPLICABLE behavior and the(B
SAFETY ANALYSES reactivity control during

(the acles| reactivity @ndikion . The comparison between and : :
- of tle critical reactor A act vides apnormalization g 1 A
O T e .~ models used to predict core reactivity. e MEASTRL A0
PV predictedJRCY” boyon £oncANtEationg for7igeniica) core 73
N ag/,,—‘,n.‘s/ for they conditions at beginning of cycle (BOC) do not agree, tl{ten ‘ >
—ll i~ L the assumptions used in the reload cycle design analysis or_~—_
T T actas b the calculational models used to predict~@ ; w\
[ Core reactis ,';/, ar referente uirements may not be accurate. If reasonable agreement ‘

wee and predicted core reactivity exists at

Ty BOC, then the prediction may be normalized to the measured
WV)MV\R boron concentration. Thereafter, any significant deviations

i) T~ )i 4, in the SUr C jon e predicte ¥
ehicted react ity Condimion f}—-—:a;tg'ﬁie uer, m? is Eevelged d inzfuel/ﬂiglé’uﬁ,@may

duai reactivit { :
o Fhe actpai reactiivy, & an indication tha aTcutational model 1s no

) I—C&,,\A;‘J,m J“"’"j the elua'.’\-'///'l / adequate forwgzmmwt\ﬁan unexpected
W change in core conditions has occurred. A oreradire Cvcle)

Kle QpereTTp e

ormalization ofvpredicted(RCS boren cen
(maasured)value is typically performed after r a%m_g]'_&({)? )
rtup from a-refueling outage, with theV“CONTROL
Zby(poweroperation. The

reactivity relative to predicted values can be continually ,
monitored and evaluated, as core conditions change during i
the cycle.

and -ﬁss}m/:fv::j}"’*"‘"‘ ; ,
k at the;r e;y;ec' o / Reactivity balance satisfies Criterion 2 _of {he-NRE”Pelic _@
L agelbriurd emcortoations - (SEEEERERS- (o o3 (e 3

LCO Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled, once the
core design is fixed. During operation, therefore, the
conditions of the LCO can only be ensured through
measurement and tracking, and appropriate actions taken as
necessary. Large differences between actual and predicted

ore reactivity may indicate that the assumptions of the

Dpsigp~Basis AgCident {DEAT and ; analyses are no 27

ynger valid, or-that the uncertaintied Tn the nuclear

design methodology are larger than expected. A limit on the
reactivity of + 1% Ak/k has been established, based on
engineering judgment. A t 1% Ak/k deviation in reactivity

the ,ore,/j e 4.
(continued)
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BASES

B 3.1.2

Kff::: :lm:ﬁwly Mm Reactivity Balance
k.’ af e

(*«./

LCo

fmmis larger than expected for normal
{continued) operation and should therefore be evaluated.

core reactivity is within 1% Ak/k of the
value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits. s/ Since devia § from the fimit are no

es, so thay spuri
violatjdns of the lipfit due to ungértainty in asuring
S_boron concentration are unlikely.

b o ensure ~naceep ﬁo
{ 3Dm anj Cm‘ffnJ xgte
70 Tha ai:;pﬂﬁ?;; “ Y/
e aceid “analySiS

————

e

_ AN FESTS
itions are changing, and confirmation of the reactivity
balance ensures the core is operating as designed.

This Specification does not apply in MODES 3, 4, and 5,
because the reactor i and schanges to core

TN e~ S——
“Thenet reac:f'?/;-*y condition . reactivity due to fuel depletion cannot occur.

be Jeermined and

R t sy |
orthe feacidr S 37 " T In moDE 676
M

TN

. ron concentration requirements
fueling Boron Concentration”) ensure that
vements are performed within boundsj o e safe

sdemonstration is required during the ,
in atio tha‘t/gul ave tev7d
.g., vément or C 0L

go
el mo
9)f

ACTIONS

Al and A2

At (the)
{the achial c,rg/!nc‘ﬁw“‘y Should an anomaly develop bem\eg@ and ®redicted

core reactivity, an evaluation o re design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with sinput design

CEre)
é\““"‘;ﬁ‘” 0512 in ECM&} (continued)
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Reactivity Balance

3.1.2
BASES =
ACTIONS A.l and A,2 (continued)
calculations. Measured core and process parameters are G
evaluated to determine that they are within the bounds of NS
the safety analysis, and safety anmalysis calculational A
models are reviewed to verify that they are adequate for
/2 S~ ___represe the core conditions. The required
’\240)/ ompietion Time of is based on the low probability @
"/’\7AV’——-t\\’—‘;=SF"’\——2£3§Z¥§; occurring during this period, and allows sufficient. }. o= .
W timé to assess the physical condition of tm@%nd ) =
complete the evaluation of the core design and safety ! ol
analysis. ore

‘agpropriate reactiny
;or ) 4
N Darametér
i

In MODE T

Following evaluatioﬁs of the core design and safety
analysis, the cause of the reactivity anomaly may be

- May continue.

ot _S& T hen a recalculation o
(Doron Coptentratiph requiremgatsomay be performed to
demonstrate tha F& reactivity is behaving as expected.
If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique, then the caiculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued opera » then the
may be renormalized, and operation . ‘-—-@
If operational restrictions or additional :
surveillance requirements are necessary to ensure the
reactor core is acceptable for continued operation, then
they must be defined.

The required Completion Time of (W Mgury is adequate for @
preparing operating restrictions or surveillances that may ’
be required to allow continued reactor operation.

Bl
If the core reactivity’cannot be restored to within the P'4::i)

resolved. If the cause of the reactivity anomaly is a
mismatch_in coreVconditions at the time of

A T 1% Ak/k limit, the unit must be brought to a MODE in which
S & tmsetvative the LCO does not apply. the unit
reeasurd mus roug 0 at least MODE 3 within ours. If the,
SDM for MODE 3 is not met, then boration required by

Required Action A.1 of LCO 3.1.1 would occur. The ailowed

(continued)
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Reactivity Balance

B 3.1.2
BASES
ACTIONS B.1 (continued)
éompletion Time of 6 hours is reasonable, based on operating i
experience to reach the required unit conditions from edy
@m::onditions in an orderly manner and without
\ challenging unit systems.
SURVEILLANCE SR_3.1.2.1 @

REQUIREMENTS
T e e e e 4
(reactisn, balavce Ca/ij‘}.‘M .
1/ Fhat Cors; ares ﬂe_prt.Jv'cr/f’-! /
\00re rhuctinky Fo The Acas

: \
€ tCacdiat C”‘J";I"? (,’(r:

L moderator temperature, fuel temperature, fuel depletion,
[(activiiy of 210 o.rnJ/-"d"‘)_? xenon concentration, and samarium concentrat’i‘%%é__'[bl——@
‘\\/J‘WW Surveillance is performed¥prior to entering I,L%Mf each -
initial check on coredconditions and design calculations at % fie/ /osd,n ,ﬁ)
BOC. A'Note is included in the SR to indicate that the
m normalization of predicted core reactivity to the measured
(2~ Value take place within the first 60 effective full

su ient t or core conditions
butpreven op:r{'at/ion for,4 large
Cle witfiout estfab ing

30y d DERC ]I
calculafions, /The required

activity is verif comBarisgng ot
-E!:l-l;""u d "T’Zrh ﬂ""r"’(l?: bny. Ihe

comparison is made considering that Qzffef’core con itions . y——

are fixed or stable, including CONTROL RODﬁosﬁwns,“—'w

Core re

BCDMS D e _4e g8
(sutisguent Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE 1 is
acceptable, based on the slow rate of core reactivity
changes due to fuel depletion and the presence of other

indicators (QPT, etc.) for prompt indication of an anomaly.
Another Note is included in the SRs to indicate that the
performance of the Surveillance is not required for entry

into MODE 2.
/

/

o —————a .
———————.

' SaE v
/ REFERENCES 1. QPR B0 Appendzx B, GDC 26, GDC 28, and GOC 29.
\ 2. AR, Chapter¥$14F w edit
3. 10 CFR 20,36 ) H1®
—_— D e e [ ——
~ e T S e e ey
( The LD EFpD after em‘eriy MODE | ajflows Switicient time for 3\
/ Core Conditims & reach” &

*raa‘ ate bt /Wt?ve,ﬁl'j o 22ration I\

7 Tha it .,LZ/- ;- |

\\ -far a larse fmc%m 7‘7"1@ 7444/ QyC:e whithasd esTa ljny /

\ & beachmark Hr He design calewlatroms, Yy,
W

T W
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MTC
B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Moderator Temperature Coefficient (MTC)

BASES o
Kissol dvey /
BACKGROUND
T e ~
SO ThaT in-ie Sower ouers o
rInaf i [ ST 07
,('Ad prowgT in nereﬁ r‘-»u:.'ea;‘
ooy mack JfaraTt0TC tends

sa~¢€ "f’j f;\;"f‘j The MTC relates a change in core reactivity to a change in
|ncreas@ o feac”te ) reactor coolant temperature (a positive MTC means that
;.W\/\,.—«/V reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
sl P
WA

desa to opers Do : 3
D,Obf?g'leg ‘LLM at.igh Therefore,,‘g_/_._“;’)é%,‘,ca—?

coolant temperature increase will cause a reactivit Rz .
RCres - : ; peratufe tend o redirny =~ — edut.

e// Reactivity increases that cause a

cooiant temperature increase will thus be self limiting, and

stable power operation will result,  The sathe ch:?eter}'sty‘; ol
@r‘ue whew the ML 15 pgsitive apd coolént températyre -~ .~
de€creases”occur
/MTC values are-predict
i safety Won a
cceptable Both initial and reload cores

are designed so that the beginning of cycle (BOC) MTC is ’__@
s thanazero when THERMAL POWER is 95% RTP or greater.

or e%uaf to The actual value of the MTC is dependent on core
characteristics, such as fuel loading and reactor coolant
soluble boron concentration. The core design may reguire
additional burnable absorbers to yield an MTC at BOC within
the range analyzed in the plant accident analysis. The end

of cycle (EOC) MTC is also limited by the requirements of
he _accident analysis. w aredesigned X0, o, -
: th e cha%is other A ed

70 Crm

edlir

N

at sefected_burnups.during’ the elt
i /g;lare/confirmeﬁ/to e~ ,

become more Neqative than the velue
Cssumed (n tle Sa{--&-h:) S ncdnges,

(continued)
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MTC
B 3.1.3

3ASES (continued)

APPLICABLE Reference 2 contains analyses of accidents that result in
SAFETY ANALYSES both overheating and overcooling of the reactor core. MIC
is one of the controlling parameters for core reactivity in
these accidents. Both the most positive value and most
negative value of the MTC are initial conditions in the
safety analyses, and both values must be bounded. Values
used in the analyses consider worst case conditions, such as
. to ensure the

Lo overhecting

L ..~/ very Targe soluble boron concenirai]
'~«\S:i:::::~’,/ accident results are boundin

£

The acceptance criteria for the specified MTC are:

a. The MTC values must remain withi ounds of those
used in the accident analysi and

b. The MTC must be such that inherently stable power
operations result during normal operation and
accidents, such as overheating and overcooling events.

Accidents that cause core overheating (either decreased heat
removal or increased power production) must be evaluated for
results when the MTC is positive. Reactivity accidents that
cause increased power production include the CONTROL ROD
withdrawal transient from either zero or full THERMAL POWER.
The 1imiting overheating event relative to plant response is
based on the maximum difference between core power and steam
generator heat removal during a transient. The most
limiting event with respect to positive MIC | MTC -'F‘-m

Accidents that cause core overcooling must be evaluated for
results when the MTC is most negative. The event that
produces the most rapid cooldown of the RCS, and is
therefore the most limiting event with respect to the
negative MTC, is a steam line break (SLB) event. Following
the reactor trip for the postulated EOC SLB event, the large
moderator temperature reduction, combined with the large
negative MTC, may produce reactivity increases that are as
much as the shutdown reactivity. When this occurs, a
substantial fraction of core power ‘3@ produced with all
CONTROL ROD assemblies inserted, except the most reactive
one. Even if the reactivity increase produces slightly
subcritical conditions, a large fraction of core power may
be produced through the effects of subcritical neutron
multiplication.

(continued)

—BWOG—STS™ B 3.1-13 Resv—du-04/07 /95,




BASES

MTC
B 3.1.3

APPLICABLE

SAFETY ANALYSES
(continued)

N
Tn MODe 2

ITn MODES taad 2

. The asured
oject the/EOC value/ in ord _

to confirm reload/design predictions.

whide Crhicm(,

while sup-

CriTita IZJ Lco
mtC S&T(Sﬁqs
Ceirerion "l
“of 10 CFR 5036,

non -pos tive

MTC satisfies Criterion 2 of,
. | I0CFR 50.26 (Rel. 3), (19

LCO 3.1.3 requires the MTC to be within specified limits @
to ensure the core operates within the assumptions
of the accident analysis. During the reload core safety
evaluation, the MTC is analyzed to determine that its values
remain within the bounds of the original accident analysis
during operation. The LCO establishes a maximum positive

vilue that can not be exceeded. The limit of +0.9E-4 et
, ] ) Ak/ky//°Fnon positive MTC, when THERMAL POMER is D
\ (COH'QC‘W ™ 95%XTP) % % RTP, ensures that core overheating accidents will not
’ violate the accident analysis assumptions.

The requirement @
for aafledaiAve) MTC, when THERMAL POWER is > 95% RTP. ensures

that core operation will be stable. negativ ]
p 1 ensurg%a
i idént

t corg’overco
analyfis

MTC is a core physics parameter determined by the fuel and
fuel cycle design and cannot be @ﬂ controlled once the d}r‘e_c‘rﬂa
core design is fixed during operation, therefore, the LCO

can only be ensured through measurement. The surveillance

check@at BOC @ad” E#)on MTC provid&Fonfirmation that the :l-.@

MTC is behaving as anticipated, so that the acceptance
criteria are met.

APPLICABILITY

20wl
In MODE 1, the limits on MTC must be _majntai to ensure ed;+
that any accident initiated from operation

will not violate the design assumptions of the accident

analysis. In MODE 2, the 1imits must also be maintained to

ensure that startup and subcritical accidents, such as the
uncontrolled CONTROL ROD or group withdrawal, will dit
not violate the assumptions of the accident analysis. In €
MODES 3, 4, 5, and 6, this LCO is not applicable, since no

Design Basis Accidents (DBAs) using the MTC as an analysis

(continued)
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MTC
B 3.1.3

BASES

APPLICABILITY assumption are initiated from these MODES. However, the
{continued) variation of MTC with temperature in MODES 3, 4, and 5 for
DBAs initiated in MODES 1 and 2 is accounted for in the
subject accident analysis. The variation of MTC with

temperature assumed in the safety analysis, is accepted as X
valid once the BOC (and - 0} cyede) measurementg, used }.@
for normalization.

M/M -

ACTIONS Al Core Phnsics Parfameter determined 19-3

MTC is a Fdnetiomr g? the fuel and fuel cycle designs, and EDT.
cannot be controlled directly once the designs have been
implemented in the core. If MTC exceeds its limits, the
reactor r]nust be p;laced in MODE 3. This e]it}m’nate%
potential for violation of the accident analysis _ﬂ__m e
The associated Completion Time of 6 hours is rea’éona €, SSumptionsj o
considering the probability of an accident occurring during
the time period that would require an MTC value within the
LCO limits, for reaching MODE 3 conditions from @i powers @ EDM

in an orderly manner and without challenging

ms . EDT.

r—>>
SURVETILLANCE The o Wowirla Awh) SRP for measurement of the MTC at the
REQUIREMENTS beginning @pdend)of each fuel cycle providégFor

confirmation of the limiting MTC values. The MTC changes

slowly from most positive (least negative) to most negative

movg value during fuel cycle operation, as the RCS boron

b concentration is reduced with fuel depletion.

SR_3.1.3.1 . EbT

The requirement for measurement, prior to initial operation
Bove-bE-P \satisfies the confirmatory check on the most gEoT
positive (least negative) MIC value.

SR_3.1.3.27 / B R
The r ﬁ{rement foy measurement, within 7 effective ful
gg)efegays (EFPDY” after reachjng an equilitwium boron

ncentrationdf 300 ppm fgrRTP, satisfigs the confirmatory

contmaest E'D\T\
—Buaa—STS— B 3.1-15 , ;




M1C
B 3.13

the most negayAve (least positive) value. The

d at any THERMAL PO equivalent to
€S boron concegtration of 300 ppm ( d/steady state

peration at RTP #ith all CONTROL RODS{; 1y withdrawn) so

that the projec¥ed EOC MTC may be evaldated e the
reactor act s the EOC con MTC values are
extrapolated and compensated to permit direct comparison to

the specified MIC limits.

The SRris modifi
perfpfmance of

MODE 1 or 2. ugh thj Surveillan
ES’l and the reacjdr must be cri

;’ applicabl prier to accomplijfhing the urve111auce is

by two Notes. Note 1 indicates -

)
prior to entering L_(i:)
is app11gab1e in
ical bef e the

\

ind1cate§ that SR 3.1/3.2 may repeated(/and /,/f
//’ shytdown mbdj/occur, prior Lo exceedﬂng the mi .
lowable béron concentraglion at which MTC i

;/ exceed thé€ lower 1imit,/ The mipimum allowaple boron”
:J concentration is obtaihed frop'the EOC MT(/versus Boron
~ concentration slopeaith appfopriate conservatisms. Thus,
the/projected EOC MTC is e¥aluated befpre the lower Timit i:c
actually reached y,
Ez gt’*fvon ]+
REFERENCES 1. (0ACFR 50, AppéndiX A) GOC 11.

1Y
2. ¥sAR, ChapterVFiay. SA and 19, EDIT

&R Fecpibnd 1.)
(3. VEESEEaED [ 16cFRS0.30, 7

—
——
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CONTROL ROD Group Alignment Limits

B 3.1.4
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.4 CONTROL ROD Group Alignment Limits
BASES
BACKGROUND The OPERABILITY ¢ XY of the CONTROL RODS

7$ an initial condition
assumption in all safety analyses that assume rod insertion
upon reactor trip. Maximum rod misalignment is an initial
condition assumption in the safety analysis that directly
affects core power distributions and assumptions of

SOM.

The applicable criteria for these design requirements are
(A0LER 0, Appendix’A) GDC 10, "Reactor Design,” and GDC 26,
Reactivity Controi System Redundancy-and Capability"

(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Plants" {(Ref. 2).

Mechanical or electrical failures may cause a CONTROL ROD to
become inoperable or to become misaligned from its group.
CONTROL ROD inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity

£DIT,

distribution and a reduction in the total available &8P 7S 750 wop

worth for reactor shutdown. Therefore, CONTROL ROD
alignment and OPERABILITY are related to core operation
within design power peaking 1imits and the core design
requirement of a minimum SOM.

Limits on CONTROL ROD alignment and OPERABILITY have been
established, and all positions are monitored and
controiled during power operation to ensure that the power
distribution and reactivity limits defined by the design

power peaking and SDM limits are preserv-_;}ﬁ:D

CONTROL RODS are moved by their CONTROL/ROD/drive mechanisms

(CRDMs). Each CRDM moves its rod ¥ inch for one revolution

of the leadscrew, but at varying rates depending on the

?égga; output from the Control Rod Drive Control System
CS).

The CONTROL RODS are arranged into rod groups that are
radially symmetric. Therefore, movement of the CONTROL RODS
does not introduce radial asymmetries in the core power
distribution. The ¢ £

(cont inued)
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CONTROL ROD Group Alignment Limits

B 3.1.4
BASES
N ega-en/e)
BACKGROUND provide required'reactivity worth for immediate reactor
(continued) shutdown up . i The regulating rods provide
poercleveld 1 during normal operation and
M A -
Controllea tn ’ m

automatic,control system.

The axial position of 'EFFEtpotis=; 2 is
indicated by,fwe sepirate and indepen ich are

he absolute

T the reiative position indicator:
nINS, (see LCO 3.1.7, *Position

—w~~  position indicato@@
— - i nnels"§. '
6‘:‘/; <N ZONE rioecenCe
osition indicator transducer is a
potentiometer that is driven by electrical pulses from the
m CROCS. There is on r for each CONTROL ROD drive.
.algned Individual rods in a group' atl receive the same signal to
move; therefore, the counters for all rods in a group should

or each demand pulse, ill still count the
pulse and incorrectly reflect the position of the rod.

>indicate the same position. The Relative Position Indicator
System is considered highly precisepfos of AHE @

The Absolute Position Indicator System provides a highly
accurate indication of actual CONTROL ROD position, but at a

system is based on

reed switches spaced along a mm

(Qtanceot 375 incher
ZLINSERT B AI-1FADS _____—ﬁ\

APPLICABLE CONTROL ROD misalignment and inoperability accidents are

SAFETY ANALYSES analyzed in the safety analysis (Ref. 3). The acceptance
criteria for addressing CONTROL ROD inoperability or
misalignment are that:

the lower precision than.relative ositioq indicators. Thjs
ﬁ@w B : T eri

a. There shall be no violations of:

1. specified acceptable fuel design limits, or
2. Reactor Coolant ey (RCS) pressure boundary

edtr
'Qa‘f»t
ﬁ&gr
. gd

edit

sdir

ediv

; and - ed? 'Lt‘
.
b. The core must remain subcritical after’ accident: eclLe

Grivsieptsd

{continued)
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<INSERT B3.1-18A>

Other reed switches included in the same tube with the absolute position
indicator matrix provide full in and full out limit indications, and position
indications at 0%, 25%, 50%, 75%, and 100% travel. This series of seven
indicators are called zone reference indicators.

ANO-11TS INSERT 2/02/2001



{ocal core LHRs

CONTROL ROD Group A'lignmentBLim'ts
3.1.4

BASES

TJwe durine” 'TAODES | and 2.
APPLICABLE types of misalignment are distinguished. —During

SAFETY ANALYSES movement of a CONTROL ROD group, one rod may stop moving,
{continued) while the other rods in the group continue. This condition

may cause excessive power peaking. e sezond type o

grisalignment ogCurs 17 pne rod Ta1ls to ysert ypdn a

reacgbr trip and remayhs stuck Aully wifhdrawn,/ This

ition rgquires evaluation to dgterminesthat

sufficien/reactivify worthAs held An the GONTROL pdDS to)——35)
DM requirement with the Maximum Aorth rod stu

If a CONTROL ROD is stdck in thé ful

iYion, ity/worth iy accoupted for n the

SDM, since the £3fe floes net ta
intg punt . ‘]I!’__.J type of msahgnment
Second OTCUTS WiIEl one P drops partially or fully into the -
reactor core. This event causes an initial power reduction
CoONTEOL oD followed by a return towards the original power due to

positive reactivity feedback from the negative moderator
temperature coefficient. Increased peaking during the power
increase may result in excessive local linear heat rates
(LHRs).

The accident analysis and reload safety evaluations define

regulating rod insertion 1imits that ensure the required SDM

can always be achieved if the maximum worth CONTROL ROD is EDT
@ stuck fully withdrawn (Ref. @ If a CONTROL ROD is stuck

in or dropped n, continued operation is permitted if the

increase in local LHR is within the design limits. The

Required Action statements in the LCOs provide conservative
reductions in THERMAL POWER and verification of SDM to

ensyre. continued operation remains within the bounds of the EBIT
XN safety analysis (Rei._,é.
37
Continued operation of the reactor with a misalig gned_or
dropped CONTROL ROD is allowed if the are
verified to be within their 1imits in the COLR. When a

CONTROL ROD is misaligned, the assumptions that are used to
determine the regulating rod insertion limits, APSR
insertion limits, AXIAL POHER IMBALANCE 1imits, and QPT
limits are not pre erefore, the ot
preserve the design peakmg factors, and @m must
fbe verified directly by incore mapping. Bases Section 3.2,

*Power Distribution Limits¢/contains a more complete adc
discussion of the relation of to the operating

limits.

{continued)
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CONTROL ROD Group Alignment Limits

Tn MODE 2 while Subcrivieal, the

CON‘?OL RoU afo‘f ali inmer\-{: Linuts
541’0*“?3 Critecion 10 CFR 50.36.

T MODES 1 and 2
BASES g‘wh;l{ coitiead,

APPLICABLE (’Va‘he CONTROL ROD group alignment limits satisfy Criterion 2
e y’.’ﬂw;w,—- -—v-#'4

SAFETY ANALYSES  of {the=lig
(continued) 10CFRS0.3C (Ref. 4),

P e AR

Lco The limits on CONTROL ROD group alignment, safety rod
insertion, and APSR alignment, together with the limits on
regulating rod insertion, APSR insertion, AXIAL POWER
IMBALANCE, and QPT, ensure the reactor will operate within
the fuel design criteria. The Required Actions in these
LCOs ensure that deviations from the alignment limits will
either be corrected or that THERMAL POWER will be adjusted,
so that excessive local LHRs will not occur and the
requirements on SOM and ejected rod worth are preserved.

.53
The limit for individual CONTROL ROD misalignment is ﬁ-‘-}%
9 inches) deviation from the group average position. This
value is established, based on the distance between reed

switches, with addnlonﬂ a'llowances for uncerts in

7
uncertainkfies are 7¢

t» be INcor, ‘hJ n the
Jomenth }zraceluru g

€e
Ao pur Y
'{, [l Teh, the 7Y

avmge
position
caleuletor

L INSERT B3.1-20A>—

3./-a5

SDM or ejected of which may constitute
initial conditions inconsistent with the safety analysis.

APPLICABILITY The requirements on CONTROL ROD OPERABILITY and alignment
are applicable in MODES 1 and 2 because these are the only

MODES in which“¥neytron {or fission pouer is generated, and eDT
; the OPERABILITY (e n<teippebilityy and alignment of rods
and e ,Q ower have the potential to affect the safety of the plant. In A EDIT
res\)l't'a'\f ﬂoca LE( noT MODES 3, 4, and 6, the alignment limits do not apply
pecileing, Lovlel 1974 ~because” the CORTROE™RODG are typ)edTTybotLoheq, and Xh e
excu& ved 3 DUL_GOWN, Spe-ROIHEQIGCIAR-FTSSTON—Detke n €O,
Linnits, errf”"m ODES, the OPE IL ) e ..J;;";TI: EDIT
3,4,5and b FeFLII-Foas has the potentu'l to affect the required '
Dus O UM, OU ftfect can be compensated for by an increase
M in the boron concentration of the RCS. See LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)," for SDM in MODES 3, 4, and 5, and
e . : (continued)
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<INSERT B3.1-20A>

A CONTROL ROD is not considered to be inoperable due solely to
misalignment. A CONTROL ROD is considered to be inoperable if it is not

free to insert into the core within the required insertion time, or as directed
by LCO 3.1.7, "Position Indicator Channels."

ANO-1ITS INSERT 2/02/2001



CONTROL ROD Group Alignment Limits
B 3.1.4

BASES

APPLICABILITY LCO 3.9.1, "Boron Concentration," for boron concentration
(continued) requirements during
¢ MODE {

ACTIONS @@

Alignment of the inoperable or misaligned CONTROL ROD may be
accomplished by either moving the single CONTROL ROD to the
group average position, or by moving the remainder of the
group to the position of the single inoperable or misaligned
Fﬂ CONTROL ROD. Either action can be used to restore the
1 CONTROL RODS to a radially symmetric pattern. However, this
MOVE Dowa) must be done without violating the CONTROL ROD group

sequence, overlap, and insertion limits of LCO 3.2.1,
"Regulating Rod Insertion Limits," given in the COLR.

FOLLOW THERMAL POWER must also be restricted, as necessary, to the
ALL value allowed by the insertion limits of LCO 3.2.1. The‘@_
T required Completion Time of s acceptabie because

local xenon redistribution during this short interval will

not cause a significant increase in LHR. This option¥is not
available if a safety rod is misaligned, since the limits of
LCO 3.1.5, "Safety Rod Insertion Limits,” would be violated.,

L A A .

== of Condition A
Compliance with Required Actions
allows for con nned power _operation with one CO ROL 0D

inoperable Bet—tadppaE¥S. or misaligned from its group
8rage positionta/IWese Roquired Actions Lomprise/the fipa

brnate ¢ ondifion 7

If realignment of the CONTROL ROD to the group average or
lignment of the group to_the misaligned CONTROL ROD is noq
comp]eted within 1 houpCiRequired et énAnt—noWRet)o the
rodWeheuidl) be considered inoperable.)y Since the rod may be
mserte arther than the group average insertion for a long
MOovE—| time, SDH must be evaluated. Ensuring the SDM meets the

w minimum requirement,within 1 hour is adequate to determine

that furtherfdegradation of the SDM is not occurring.

esm

the COLR -

(continued)
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CONTROL ROD Group Alignment Limits

B 3.1.4
BASES
: (T-; the SDM' Ls Less than l';ehl ]
ACTIONS Limie specified in the COLR, i—| -
Restoration of the req equires increasing the RCS

(::}//Foron concentration, SInce the CONTROL ROD may remain

misaligned and not be providing its normal negative
reactivity on tripping. RCS boration must occur as
described in Bases Section 3.1.1. The required Completion
Time of 1 hour to initiate boration is reasonable, based on
the time required for potential xenon redistribution, the
low probability of an accident occurring, and the steps
required to complete the action. This allows the operator
sufficient time for aligning the required valves and ____(:::)
starting the boric acid pumps. Boration will continue until
the required SDM is restored. —

Llf:‘sggi;r A'-2.|> Ran‘ Ffevfﬂns Pa?&

Reduction of THERMAL POWER to < 60% ALLOWABLE THERMAL POWER
ensures that local LHR increases, due to a misaligned rod,
will not cause the core design criteria to be exceeded. The
required Completion Time of 2 hours allows the operator
sufficient time for reducing THERMAL POWER.

;

@ nuclear overpower trip setpeint to < 70% :
LOWABLE L POWER, after THERMAL POMER has been

reduced 60X ALLOWABLE THERMAL POWER,.maintains both

protection and an operating margin at.feduced power sji 1lar !

to that at RTP. The réquired Completion Time of 10.hours

ws the operator-8 additional Nours after compietion of

e THERMAL POWER reduction in Required Actlon K.2.2 to

adjust the trlp setpoint. i’

-

The existing CONTROL ROD configuration must not cause an

ejected rod to exceed the limit of 0.65% Ak/k at RTP or igg) et
1.00% Ak/k at zero power (Ref.YH). This evaluation may -

require a computer calculation of the maximum ejected rod

worth based on nonstandard confxgurat1ons of the CONTROL ROD

groups The evaluation must de ne he e ected rod worth
or the ? .

Reduction of

4/"

edm




CONTROL ROD Group Alignment Limits
B 3.1.4

BASES

ACTIONS X)) {(continued) L“NJA‘Z 22 \—@

%mu]d fuel cycle conditions at some later time

come more bounding than those at the time of the rod
misalignmen The required Completion Time of 72 hours is
acceplable because LHRs are limited by the THERMAL POWER
reduction and sufficient time is provided to perform the
required evaluation.

L ®
Performance of SR 3.2.5.1 provides a determination of the

factePShusing the Incore Detector System.

Y7L A Ps) from an incore power @

istribution map is necessary to ensure that excessive local
LHRs will not occur due to CONTROL ROD misalignment. This
is necessary because the assumption that all CONTROL RODS
are aligned (used to determine the regulating rod insertion,
AXIAL POWER IMBALANCE, and QPT 1imits) is not valid when the
CONTROL RODS are not aligned. The required Completion Time
of 72 hours is acceptable because LHRs are limited by the
THERMAL POWER reduction and adequate time is allowed to

) add i-t%or\Gag

be foc)u\feca o

S (
\/Q_(‘c—-—v/) —+ Al

Con+ii)ec

accepaod

?
+a O
-

operation.

loccd Cove LLHRs

obtain an incore power distribution map.
< INSEZT B3.[-23A>~ 2

_ Bl

If the Required Actions and associated Completion Times for
MM&, the @must be brought to a (,,::> EDIT,

MODE in which _the LCO does not apply.” To achieve this

status, the must be brought to at least MODE 3 within EDIT,
- b hours. The allowed Completion Time of 6 hours is

reasonable, biysed on operating experience, for reaching EDIT

MODE 3 from (BT power—coRdii¥ons) in an orderly manner and
without challenging

eviT

C.1.1

More than one ;"'m“l e

-isalign ST -ouTH—rRope
avera

P y
violate the minimum SDM requirement. Therefore, SDM must be EDM
evaluated. Ensuring the SDM meets the minimum requirement

(continued)
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<INSERT B3.1-23A>

Required Action A.2.2.3 is modified by a Note that requires the performance
of SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP. This
establishes a Required Action that is consistent with the Applicability of

LCO 3.2.5, “Power Peaking.”

ANO-11ITS INSERT 2/02/2001



CONTROL ROD Group Alignment Limits

B 3.1.4
BASES
ACTIONS C.1.1 (continued)
within 1 hour allows the operator adequate time to determine

the SDM.

C.1.2 T{ <he SDM is Less than +he Limiv

Specified n the COLR, then the
Restoration o e requi o ing the RCS
“boron concentration to provide negative reactivity. RCS

boration must occur as described in Bases Section 3.1.1.

The required Completion Time of 1 hour for initiating
boration is reasonable, based on the time required for
potential xenon redistribution, the low probability of an
accident occurring, and the steps required to complete the
action. This allows the operator sufficient time for
aligning the required valves and starting the boric acid
pumps. Boration will continue until the required SDM is
restored.

2 6!
If more than one@mﬂkm ROD is inoperable or

misaligned, continued operation of the reactor may cause the
misalignment to increase, as the regulating rods insert or
withdraw to control reactivity. If the CONTROL ROD
misalignment increases, local power peaking may also
increase, and local LHRs will also increase if the reactor
continues operation at THERMAL POWER. The SDM is decreased
when one or more CONTROL RODS become inoperable at a given
THERMAL POWER level, or if one or more CONTROL RODS become
misaligned by insertion from the group average position.

EDT

from <heir group
Qvevaq€ position

Therefore, it is prudent to place the reactor in MODE 3.
LCO 3.1.4 does not apply in MODE 3 since excessive power
eaking cannot occup; {Rdthe atninumcreauired—SONCTe-) EDMT.

@ The allowed Completion Time of 6 hours is

reasonable, based on operating experience, for reaching

MODE 3 from (FylICPower condit¥ond,in an orderly manner and
without challenging fi€ot) systems.’\__@ edIT,

(continued)
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CONTROL ROD Group Alignment Limits
B 3.

ConTROL ROD

3.1.4
BASES
ACTIONS
(continued)
, it is lmpo ant
the untrippable rod(s) cannot’ be restored to OPERABLE
status thg/p1ant must be brought to a MODE or condition in
which the,LCO requirements .are not applicable. To achieve
this stafus, the plant must be brought to at least MODE 3
within'6 hours e -~ h
e . P &
e allowed Completion Time is reasonable, based on-’ ]
operating experience, for reaching MODE 3 from full power i
conditions im an orderly manner and without challenging g
K\g}ant syg;ems. o =
SURVEILLANCE SR 4 CONTROL RODS ED\T.
REQUIREMENTS 5%

Verification that individual @G are aligned withinl[6.5]%
of their group average height limits at a 12 hour Frequency
allows the operator to detect a rod that is beglnn1n- to

. z

€EoT

— : Lo
motion, deviations oI,

can immediately be detected.

(continued)
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CONTROL ROD Group Alignment Limits

B 3.1.4
BASES
a,’/r:;imafely 15% Copgeorrmtely
g SURVEILLANCE SR_3.1.4.2 2 iaches
) REQUIREMENTS
E (continued) Verifying each CONTROL ROD is OPERABLE would require that

Vo addifional allowsnces

for irs f/umuﬂ" um‘ez*:}l‘ﬁ"j
are reguired 1o lie
| ACOr Pors ted 1athe
Im/) Te -rmf‘ )7 fOCtA‘"}
for Hhis rameter,

.\.

unless tnoperahie
-For Some¢ OtTher

</~$E£T B3.1-7¢ A}—q

each rod be tripped. However, in MODES 1 and 2, tripping

each CONTROL ROD could result in radial tilts. Exercising

each individual CONTROL ROD every 92 days provides increased

confidence that all rods continue to be OPERABLE without

exceeding the alignment limit, even if they are not

regularly tripped.” Moving each CONTROL ROD by(3%'Will not

cause radial or axial power tilts, or oscillations, to

occur. VThe 92 day Frequency takes into consideration other ’—@

information available to the operator in the control room

and SR 3.1.4.1, which is performed more frequently and adds

o jhe determination of OPERABILITY of the rods. Between

(reguitet)'performances of SR 3.1.4.2 (detéermination of r
ROL ROD OPERABILITY movement), if a CONTROL ROD(S) is

p able, but isVdetermined to be

1gned))’ the CONTROL ROD(S) @%®‘considered &® .

t any time, if a 0L_ROD({S) is immovable,[COntini

determination of the 1it L the

CONTROL ROD(S) must be{made, and appropriate action taken.
Capa i 7/ ‘J‘O

SR_3.1.4.3 Fally insert (OPERABILITY

B DD TGO

curve gives
latter valu

during a outage, due to the fifdz®'conditions needed to @ EDIT,
perform the SR and the potential for an unplanned, ,SFRD m EDiT,
transient if the Surveillance were performed with the

reactor at power.

{continued)
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<INSERT B 3.1-26A>

Verification of CONTROL ROD drop time allows the operator to determine that the
maximum CONTROL ROD drop time permitted is consistent with the assumed
CONTROL ROD drop time used in the safety analysis. The CONTROL ROD drop time
given in the safety analysis is 1.66 seconds to 3/4 position insertion (Ref. 5). This

1.66 seconds includes 0.14 seconds delay time for opening of the CRD breakers and for
CRDM unlatch. Using the CONTROL ROD position versus time and time versus
reactivity insertion curves gives a value of 1.4 seconds to 2/3 reactivity insertion upon
which the accident analysis is based (Ref. 3). The former value is used in the
Surveillance because the zone reference lights are located at 25% insertion intervals.
The zone reference lights will activate at 3/4 insertion to give an indication of the
CONTROL ROD drop time and CONTROL ROD location. The CONTROL ROD drop
time is the total elapsed time from the loss of power to the control rod drive (CRD)
breaker under voltage coils until the CONTROL ROD has completed approximately
104 inches of travel from the fully withdrawn position. The safety analysis has included
a CRD breaker time delay of 0.080 seconds in SAR Chapter 14 (Ref. 3). if the trip test
measurement is begun with the opening of the CRD breakers, the required trip insertion
time shall be reduced to 1.58 seconds and the CRD breaker time delay shall be verified
to be less than or equal to 0.080 seconds.

ANO-1ITS INSERT 2/02/2001



CONTROL ROD Group Alignment Limits
B 3.1.4

BASES

SURVEILLANCE SR_3.1.4.3 (continued)

REQUIREMENTS
This testing is normally performed with all reactor coolant
pumps operating and average moderator temperature > 525°F to
s;wl a% ;eactor trip under actual condi%ions.h Ho:ever, _
( 0 if the rop times are determined with less than four .
ConreoL RoD Teactor coolant pumps operating, a Note allows @b edit

operation to continue, provided operation is restricted to
the pump combi i
r panm

C".m,ﬂé_ﬁﬂn@ pamp Combinations p
Jess +otal r@actor coolant Flow .

REFERENCES 1. (RXFR 56_Apgendiz/A)'GOC 10 and GOC 26.| SAR, Sacrion LY, (39)
2. 10 CFR 50.46.

3. fear, Chapter EDIT.
o. " ERRFestion ) L JOCTRIOSL.
5

s ST D " Chaeter 3)

@& _AFsapy Se;'fiop/ tx) | EDIT,
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Safety Rod Insertion Limit
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS
8 3.1.5 Safety Rod Insertion Limit

BASES
BACKGROUND The insertion limits of the'eHfttrRwi—rerbrttna<egde)are EDIT.
initial condition assumptions in all safety amalyses that
assume insertion upon reactor trip. The insertion
TCONTROL RaD imits directly affect core power distributions and

assumptions of available SDM, ejected rod worth, and initial
reactivity insertion rate.

The applicable criteria for the reactivity and power
distribution design requirements are {U_ZFR 50, Appehdix’A)
GDC 10, "Reactor Design,™ GDC 26, "Reactivity Control System "
Redundancy?and Capability,” GDC 28, “Reactivity Limits*" ed
(Ref. 1), and 10 CFR 50.46, "Acceptance (riteria for

Emergency Core Cooling Systems for Light Water Nuclear Power

Reactors® (Ref. 2).

CONTROL ROD Limits on safety rod insertion have been established, and
ZTIYZ9® positions are monitored and controlled during Sowes _
in MODES /1 gud 2520 erationato ensure that the reactivity limits, ejected rod EDIT.
n worth, and SDM limits are preserved.

The regulating groups are used for precise reactivity
control of the reactor. The positions of the regulating
groups are normally automatically controlled by the

{ /n MODES /and 2,

~ +he automatic control system, but they can also be manually
controiled. They are ca of adding negative reactivity ot
very quickly (compared to borating). regulating groups
desi na-te& must be majntained above deSidned) insertion 1imits and are EDIT
1 typically near the fully withdrawn position during normal

operations. Hence, they are not capable of adding a large
amount of positive reactivity. Boration or dilution of the
Reactor Coolant System (RCS) compensates for the reactivity
changes associated with large changes in RCS temperature and
fuel burnup.

The safety groups can be fully withdrawn without the core
going critical. This provides available negative reactivity

in the event of boration errors. The safety groups are
controlled manually by the control room operator. QuFIfiR) / mus+ b¢
peThal-Tu Ll Dower” Operdtiofy the safety groups @B, full

Fawn. : gvo must be completely withdrawn ED'T‘,
the core prior to withdrawing any regulating groups

w
from

{continued)
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Safety Rod Insertion Limit

B 3.1.5
BASES
BACKGROUND during an approach to criticality. The safety groups
(continued) remain in the fully withdrawn position until the reactor is

shut down. They add negative reactivity to shut down the
reactor upon receipt of a reactor trip signal.

CONTROL RODSA T
APPLICABLE On a reactor trip, allVFpdelsatety-aroups<apdreguitting) EOIT.
SAFETY ANALYSES (3P6ups®; except the most reactive rod, are assume to insert
into the core. The safety groups shall be at their fully
withdrawn limits and available to insert the maximum amount
of negative reactivity on a reactor trip signal. The
rﬁuhgigg groups may be pa;‘tial’ly ins&lzrted in the core as EDIT,
allowed by LCO 3.2.1, "Regulating Rod Insertion Limits."”
The safety group and regulating god‘ﬁnsertion Timits are J‘é@
established to ensure that a sufficient amount of negative
reactivity is available to shut down the reactor

TN S e maintain-the ired—SOM Ysee LCO 3.1.1, °SHUTDOWN MARGIN @m
{ A Ithoush Fhe SAR does ™ ") following a_reactor trip from\ErPpowes
| combination of regulating groups and safety groups (less the
no'i'5 te this as a’;& { most ;:lactwe rod, which is assumed to be”fu'l'ly withdrawn)
eria ! is sufficient to take the reactor from fu ower conditions —
a“ef fance erit i at rated temperature to zero power and to@rﬁ@ffhe —&chio o
3

_the main sttom Ime ) _required SDM at rated no load temperature (Ref. 3). /The.) ———'.
“break evoit L) has [ S3 - grwr jon t als mits reac :wﬁ,?ez} et
/ E { } [ €jected ;et roj.
placed o Josion 0b; &hu; y redz

oﬂ + The acceptance criteria for addressing safety and regulating
,”5 euen ﬂ"{( e /S rod group insertion limits and inoperability or misalignment
oore remansS Su beritrcal | are that:

ih,uf- Ha even?
1. specified acceptable fuel design limits, or

_‘iﬁ/w//
2. RCS pressure boundary integrity; and
p Y g 3 4 an abr\ofmﬁll'fjo

Tn MODES | and L\ b- T%egmst remain subcritical after
n v
2. while Cﬁfl(‘dp I’hk .

_\/M/_/z\/ safe sertion limits satisfy Criteria 2 and 3 of

~ ity At ateieot))

- T MODE 2 wkife » T
Subu’rﬁcd the safety rod insertion \
~ Limits 50{154'7 Criteriod 4 of 10 CER 50.36. -

A~
paa I SPad
N, a—

a. There shall be no violations of:

10cFR56,36 (Rek. €.

e A A e

{continued)
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Safety Rod Insertion Limit
B 3.1.5

BASES (continued)

- Yo e
SLLD i Comorne M

Lco The safety groups must be fully withdrawn any time the . ,.5i.c0 3.2,/ ,
reactor is g This V* oIt
tn MODE { ensures that a sufficient amount of negative reactivity is
/ o 2 available to shut down the reactor and Gi@¥pr3im the required _
© y SDM following a reactor trip. W D1

( » - A ~ T L,as’) |
N I LI T 21N

APPLICABILITY  The safety groups must be within their finsertion Timits with ~

the reactor in MODES 1 and 2. This¥ensures that a

R sufficient amoun negative reactivity is available to
éa”t"/"." shut down the reactor and the required SDM )
~ following a reactor trip. Refer to LCO 3.1.1 for SDM {oc these sedetu |

rods which ore
inserted solely
dye to testing
Ln cecordarce toith

requirements in MODES 3, 4, and 5. LCO 3.9.1, "Boron
Concentration,” ensures adequate SDM in MODE 6.

g N
Mov This LCO has been modified by a Note indicating the
requirement is suspended'@utang) SR 3.1.4.2. This SR
verifies the freedom of the rods to move, and requires the
safety group to move below the LCO 1imits, which would

normally violate the LCO.

LCO

{ A ‘\ A‘"Z-p Q;Ld‘ A-Z
ithdrawn, 1 pour is P

T e .

/ When _etie safety rod js not fully

! a}itwed ully wifthdraw the rod. This is pécessary”
: cause”the avajdable SDM may reduced with one of the
Qafe ¥ rods nof within insertion limits. ’

G
,ﬁe od@be declared inoperable within é
our time frame. This requires entry into LCO 3.1.4,
ROL ROD Group Alignment Limits." In addition, since
thearod may be inserted farther than the group average
insertion for a long time, SOM must be evaluated. Ensuring
the SDM meets the minimum requirement within 1 hour is
adequate to determine that further degradation of the SDM is
not occurring.

ACTIONS

Restoration of the required SDMjrequire

boron concentration, since the (CONTROL _ROE

misaligned and not be providing its norma
Yol V4

may re
negative
3 ur

(continued)
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BASES

Safety Rod Insertion Limit

B 3.1.5

ACTIONS

A L2 ant AL,

\ W\

L AT g 1 awd A7 7) (continued)

on the time required for potential xenon redistribution, the
low probability of an accident occurring, and the steps
required to complete the action. This allows the operator
sufficient time for aligning the required valves and
starting the boric acid pumps. Boration will continue until

the required SDM is restored.

The allowed Complietion Time of 1 hour provides an acceptable
time for evaluating and repairing minor problems without
i to remain in an unacceptable condition EDT

i : ) allowing lhﬂ@!
S for an extended period of time.

B.l.l and B.1.2 not fully withdrawn,

When more than one safety rod is

there is a

possibility that the required SDM may be adversely affected.
Under these conditions, it is important to determine the
SDM, and if it is less than the required value, initiate
boration until the required SDM is recovered. The
Completion Time of 1 hour is adequate for determining SDM
and, if necessary, for initiating emergency boration to

restore SDM.

In this situation, SDM verification must
s well as the

. CONTROL. ROD
include the worth 5T
€63 of maximum worth. Cs '

If more than one safety rod is indpetabi®’ must be EDm
brought to a MODE where the LCO is not applicable. The

allowed Completion Time of 6 hours is reasonable, based on

operating experience, for reaching the required MODE from E0IT,
Y- BOWE-ConSaTtIBNSY in an orderly manner and without

challenging @ ystems. €D

SURVEILLANCE
REQUIREMENTS

SR_3.1.5.1

Verification that each safety rod is fully withdrawn ensures
the,rods are available to provide reactor shutdown EDIT.

bility.

(continued)
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Safety Rod Insertion Limit
B 3.1.5

BASES

SURVEILLANCE SR_3.1.5.1 (continued)
REQUIREMENTS

Verification that individual safety rod positions are fully
withdrawn at a 12 hour Frequency allows the operator to

detect a,rod beginning to deviate from its expected
position. Also, the 12 hour Frequency takes into account
other information available in the control room for the
purpose of monitoring the status of the safety rods.

. iy

PSAR Sit‘t\‘gn o

(0 €FR 50~ Appenidiy’A) GDC n@m\ GDC zeC, and EDC 'LB:D

2. 10 CFR 50.46.

R e

REFERENCES 1.

o>

ebm

ED ch

Z/T/B\A/h)\:)ﬁf'ﬁ/ V”Sq@}; Cm‘?nd nn) ;

@

Methodo ! y for Acce,p-r‘aile (yele ———"—”‘_‘/ @

< Relad Ana’erS) g Redﬁ .

"_\‘//\/\_/ -
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APSR Alignment Limits

B 3.1.6
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.6 AXIAL POWER SHAPING ROD (APSR) Alignment Limits
BASES
APSR
BACKGROUND The OPERABILITY of the APSRs and ignment are EDT,

initial condition assumptions in the safety analysis that
directly affect core power distributions. The applicable
criteria for these power distribution design requirements @

; "Reactivity Limits” (Ref. 1), and 10 CFR 50.46, EDIT,
Light Water Nuclear Power Reactors” (Ref. 2).

Mechanical or electrical failures may cause an APSR to
become inoperable or to become misaligned from its group.
APSR inoperability or misalignment may cause increased power
peaking, due to the asymmetric reactivity distribution.
Therefore, APSR alignment and OPERABILITY are related to
core operation within design power peaking limits.

Limits on APSR alignment and OPERABILITY have been

established, and a]la@d® positions are monitored and EDIT.
r NT 20D controlled during power operation to ensure that the power
APSK coal CONTEOL distribution limits defined by the design peaking limits are

preserved. @
' Cm»sas are moved by their CQ RQD/ drive EDIT.
w mechanisms (CRDMs). Each CRDM moves its rod % inch for one ,
revolution of the leadscrewsat varying rates depending on DIT
the signal output paRod ,Contrgl System. gnt.
D EDIT
The APSRs are arranged 0 §8g) groups that are radially €D IT.

symmetric. Therefore, movement of the APSRs does not
introduce radial asymmetries in the core power distribution.

The APSRs, whichacontrol,the axial power distribution, are EDT
are used *6{ __—" positioned manually and gm

QSIST 1 LCO 3.1.6 is conservatively based on use of black (Ag-In-Cd)
APSRs and bounds use of gray (Inconel) APSRs. The
reactivity worth of black APSRs is greater than that of gray
APSRs; thus the impact of black APSR misalignment on the
core power distribution is greater.

{continued)
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APSR Alignment Limits
B 3.1.6

BASES (continued)

APSR mi<alignme
safety analysi
dressing AR i

shall be

APPLICABLE
SAFETY ANALYSES

<INserT B3.1-34A>
integrity.

types of m d/Sali nt_or Anopera¥ilj @

1st1n ishe During movement of an APSR group, one rod
may stop moving while the other_rods in the group continue.

Requu‘
approdch to ensdre that ¢ tmugd operation Femains wrthin

: Lrmitsy) T ——— ———— .
! Mﬂ ~ Continued operation of the reactor with a misaligned APSR is e&u-
allowed if] are rved ’
\_________.——
‘/\«/—m fhe APSR a'll nment limits satisfy Cr1ter1on@of
S Bees it C
Lig,am/ﬁﬂﬂg = 16CFRT0.36, (2»&3
Y
Lco The limits on CONTROL ROD group alignment, safety rod

m and APSR alignment, together with the limits on
regulating rod insertion, APSR insertion, AXIAL POWER
IMBALANCE, and QPT, ensure the reactor will operate within

the fuel design criteria. The Required Action in this LCO
ensures deviations from the alignment limits will be

adjusted so that excessive local LHRs will not occur, .
The 1imit for individual APSR misalignment is @ .
a//rmuma'fe)m inches) deviation from the group average position. This eJih
NS U O
(continued)
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<INSERT B3.1-34A>

ANO-1ITS

There are no explicit safety analyses associated with misaligned APSRs.
However, alignment of the APSRs is required to prevent inducing a QUADRANT
POWER TILT. The LCOs governing APSR alignment are provided because the

power distribution analysis supporting LCO 3.2.1, LCO 3.2.3 and LCO 3.2.4
assumes the APSRs are aligned.

INSERT 2/02/2001



APSR Alignment Limits

B 3.1.6
BASES
Lco value is established based on the distance between reed
(continued) switches, with additional allowances for uncertainty in the
absolute position indicator ampiifiers, group EDTR
, and asymmetric alarm or fault detector
outputs.n The position of an_inoperable @8dis not included EDT.
< in the calculation of the @Agroup s average position. i EDIT
“Tershre, 75 230 Failure to meet the requirements of this produce ~~Gs
;déhceffam":r“ ,:' m ﬂ‘- , unacceptable qiower peaking factors. and/(HRs, which may B @
) e inc constitute initial conditions inconsistent mth the safety
/'f """*’ analysis.

APPLICABILITY The requirements on APSR OPERABILITY and all
applicable in MODES 1 and 2, (wh@ 2

n MODES 3, 4 5. and 6 the

a 1gnment limits do not apply because the reactor is shut
down (@ad_nct-producing Fissioxrpower) and excessive local EDIT.
LHRs cannot occur from APSR misalignment.

ACTIONS

The ACTIONS described below are required if one APSR is T
(Onie inoperable. Th is not allowed to operate with more o1,
) than_one moperab e APSR. This would require the reactor to

be in accordance with LCO 3.0.3. EDIT

ed in X @ ‘N@

An alternate to realigning a single misaligned APSR to the
group average position is to align the remainder of the APSR
group to the position of the misaligned or inoperable APSR,
while maintaining APSR insertion, in accordance with the
Timits in the COLR. This restores the alignment

reqmrements. Deviations up to 2 hours will not cau e
ignificant xenon redistribution to occur.

assumes the APSR group movement does not cause "‘@
the Timits of LCO 3. 2.2, "AXIAL POWER SHAPING ROD (APSR)

Insertion Limits,” to be exceeded. For this reason,

a/"'/a

{continued)
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APSR Alignment Limits

B 3.1.6
BASES
ACTIONS : (continued)
APSR seoup ) —~Cadlirahetiaf A1) s nly practice] for inseances where
Movenment re-establish APSR alignment.

The reactor may continue in operation with the APSR

misaligned if /fupther moveme P PSR If¢

> e nent oes Aot acreaseand
cduse QAL B8 'l!'.lfx?"wm.ﬂg"
The required Completion Time of upfto 2 hours will not cause

significant xenon redistributionfio occur.

<INSERT B 3,]-36 A

uni4

B.1
The must be brought to a MODE in which the LCO does

not apply if the Required Actions and associated Compietion
Times cannot be met. To achieve this status, the must

be brought to at least MODE 3 within 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, for reaching MODE 3 from RTP in an orderly

‘ mapner and without challenging(® @systems. In MODE 3,
APSR group alignment limits are not required because the
M reactor is not generatinggTHERMAL POWER and excessive local

é'jmﬁ tan? | THRs cannot occur from APSR misalignment.

SURVEILLANCE
REQUIREMENTS

SR_3.1.6.1

Verification at a 12 hgur Frequency that individual APSR
positions are within J6.5)% of the group average he1ght
limits allows the operator to detect an APSR beginning to

reonab'le o prevent 1arg dev1a ons i -

from _occufri gLectioy, In addxtwn APSR
pasition is contmuous]y available to the operator in the
control room so that during actual ®6@ motion, deviations

can immediately be detected. /\_

(continued)
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B.1-10

<INSERT B 3.1-36A>

power peaking are surveilled within 2 hours to determine if the power peaking is
still within limits. Also, since any additional movement of the APSRs may resuit
in additional imbalance, Required Action A.1 also requires the power peaking
surveillance to be performed again within 2 hours after each APSR movement.

ANO-11ITS INSERT 2/02/2001



BASES (continued)

APSR Alignment Limits
B 3.1.6

SAR. Secion 1.9,

REFERENCES 1.

10 CFR 50.46.

2.
s Fsary sectich [ A5

(SR BD, Abendfx Ay T0C 10 and GDCED 128)

3 1057R 5036,
W

-BWOE—STS~ ' B 3.1-37
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Position Indicator Channels
B 3.1.7

B 3.1 REACTIVITY CONTROL

B 3.1.7 Position Indicator Channels

BASES :

‘Phe SAR Jiscussign SE/ @ g confrols ore L{f_"j_{d;

BACKGROUND According toVGDC 13 (Ref. 1), ¥instrumentation¥to T VORI
ﬁmﬁ\ variables {an er 1T operating fanges gurin - S’g
2 ) operatim nd 'ya] operation, ant¥cipated operational”occurrences, and =

o "w”:cé .f;ﬁ CmddimS T accident conditiphs ust b€ OPERABLET LCO 3.1.7 1S required !

”""".j'" e fo 0SS9et / 0 ensure LITY of the CONTROL ROD and APSR position ‘
“ o Jff' 9’,,( so/e',Y J indicators, and thereby ensure compliance with the CONTROL ;
—,\ﬁo/uwﬂ ROD and APSR alignment and insertion limits.

The OPERABILITY, including position indication, of the =T,
Gufety—efid—reqyiatand neddnis an initial condition edi

ML n ad et e———a o

assumption in all safety analyses that assume rod insertion
upon reactor trip. Maximum rod misalignment for the

( DS) S aand APSRs is assumed in the safety €D
CONTROL 120 anaiysis, which directly affect core power distributions and

assumptions of available SDM.

 local Linear Mechanical or electrical failures may cause a CONTROL ROD or
LHRS) APSR to become misaligned from its group. CONTROL ROD or =3
-\H 20t rates ( APSR misalignment may cause increased @@ due to sl
"~ ——"" the asymmetric reactivity distribution;and a reduction in EDIT,
the total available/#h® worth for reactor shutdown. EDM.
m eretore, CONTROL ROD and APSR alignment are related to
P core operation within design,@Eﬁ%ﬁ) 1imits and the CONTROL 20D
i. HR core design requirement of a minimum . &d32Yposition and APs@

indication is needed to assess 0@ OPERABILITY and

alignment. €0,
imits on CONTROL ROD‘TLIM@HT) APSR alignment, and (szfety) EDIT

CONTROL. ROD and APse position have been estabTished, and allA@@¥ positions ED,
re monitored and controlled during@ewe®operation to

ensure that the power distribution and reactivity limits
defined by the design}and SDM limits are

preserved. \@
@@mthods of CONTROL ROD and APSR position indication e

provided in the CONTROLTROD Drive Control System. The ‘ {

means are by absolute position indicator; dald relative L—‘% @
position indicator transducers;, The absolute position
1ngicator transducer consis a series of magnetically
operated reed switches mounted in a tube parallel to the |
CONTROL ROD drive mechanism (CRDM) motor tube extension.

\J

Tand zone reference
S Indicators.

€D

(continued)
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Position Indicator Channels
B 3.1.7

BASES

BACKGROUND Switch contacts close when a permanent magnet mounted on the ~~>~ L. ZOD
continued) upper end of th NTRO assembly leadscrew { coNTga
“ar APSR extension Comes near. As the leadscrew and @ove, the or APSK
\\f r switches operate sequentially, producing an analog voltage™<

roportional ition. Other reed switches included in Al
ab5o/u the same tube with the¥position indicator matrix irovide ec v
)

full in and full out limit indications, and @bEolutE edc
position indications at 0%, 25%, 50%, 75%, and 100% trave}:‘.}
alled zone reference indicatorsyf. The relative position

Tndicator transducer is a potentiometer, driven by a step”
the

HEA

aul '8 Serves o=
motor that produces a signal proportional to CONTROL ROD

(7 Sevan (ndoeetors position, based on the electrical pulse steps that drive
¢ CRDM.

aYye

e type A ahsol:
1tage divider g¢ifcuit
Tue connectgd j

the magnet. e type A-R4C
absolute position indicator .
rallel sets of-voltage divider cipeGi edit

). One end gf 36 reed switches
Junction betyeen each of the resistors of the
two pgral circuits. Th€ reed switches makKing up each !

i
[a]
o
)
S
[1:3
0
[ng
®©
Q
(]

The type A- {
is_designed such

closed in the vi€inity of the magmet. By its desigh,

the
type A-R4C absolute position j:rdicator provides-fedundanc ,/ ,
with the two three sequence-0f pickup and o?aﬁ out of ;fe’dv
syitchg/s/to enable a continuity of position signal whefi a
single” ree "al i D pse

APSR ) |
@/ CONTROL Ra'lposition indicating readout/devices located in

the control room consist of single &RAVposition meters on a edic

k-2 %
(w211 xoupted position indication panel and Bgup group edix
average position mter@:@m A selector switch edix

permits either relative or absolute position indication to edir
displayed on ail of the eters. Indicator

individuad Pus‘ut'\or\ indicttion

ghts are provided on thevsingle £RA fietey/panel to edix
{ ONTROL ROD indicate when each @&Bis fully withdrawn, fully inserted, edLc

or APSR etk
(continued)
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Position Indicator Channels
B 3.1.7

BASES

?@ EDIT,
BACKGROUND enabled, or transferred, and whether alERAYposiiion R Q
(continued) as try alarm condition is present. alndicators GEZHi@ ( Addctiont

@ show full insertion, full withdrawal, and enabled o

for motion for each CONTROL RODAgroup. flgent)
e TS tTuY A grelpA The D,

consequence of continued operation with an 1noperab
absolute position indicator or relative position indicator
channel is a decreased reliability in determining CONTROL

RODAposition. Therefore, the potential for operation in ED'T

violation of design(peaking ?,Sgtovs) or SDM is increased. &0 T

A A = '

~ L HRY L)

——— T ——

APPLICABLE CONTROL ROD and APSR pgsition accuracy is essential during
SAFETY AMALYSES power operation. ,Pg edking), ejected rod worth, or SDM - EDMT
VL HR 1mits may be vioiate e event of a Design Basis
Accident (Ref. 2) with CONTROL RODS or APSRs operatin
(‘—M——-\—-\ outside their limits undetected. EDT
CoNtRoL ROD and APSR positions must be known in order to verify the
core is operating within the group sequence, overlap, design
(L HEB ki ejected rod worth, and with minimum SOM
k 0 3.1.5, "Safety Rod Insertion Limits"; LCO 3.2.1,
"Regulating Rod Insertion Limits"; and LCO 3.2.2, "AXIAL

POWER SHAPING ROD (APSR) Insertion Limits"). The GG EDrm
CONTEOL ROD and positions must also be known in order to verify the
APSR alignment limits are preserved (LCO 3.1.4, "CONTROL ROD
Group Alignment Limits," and LCO 3.1.6, "AXIAL POWER SHAPING

EDIT.
ROD (APSR) Alignment Limits"). CONTROL ROD and APSR

M

, L MODES layd) < W~ positions are continuously monitored to provide aperators @
o whide trivicad, ¢4l with information that ensures the (¥3A}7s operating within

)

. GQ CO bounds of the accident analysis assumptio .
ROL_RODA
; ofathe”NRL”PoTjcy Sia eMC"L o s -.@
| g FCators  mon Lvor CUNIROL RPP” posjition, ch is7an
l /OCFRSchb (2" . Cim. al canfitio S a

A

] o

Tn MODE 2 while
Saber mﬂ) the

) . The a ment between the relative position indjedtor
C%QIZKOL RODJ a':iAHR ! chaafiel and the atSolute positiofh indicator nnel
PoSrtion indicator ! e 1imit giveft in the COLB, indicates that relative
e hanne 95 SGHSPH f\__\ position ifidicators are adequately calibrated and can
N Creriond 16 (FR §0.36.) .
w\jﬁ (7R 51 N (continued)
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Position Indicator Channels
B 3.1.7

BASES

LCO
(continued)

7 A deviation of 1 than the allowgbie limit,
in the COLR, in pgsA
TROL ROD or APSR,

sures confidence that the position

sed in the analys#S tha
OL ROD group and APSR,insertion 1i

and
requirement/ ensurdsithat CONTROL ROD' posttion ED W7
and PHYSICS TESTS is EDIT,
accurate, and that design assumptions are not challenged.
OPERABILITY of the position indicator channeléensures that
inoperable, misaligned, or mispositioned CONTROL RODS or
APSRs can be detected. Therefore, power pea Aand SDM can
be controlled within acceptable 1imits. ~The

APPLICABILITY  In MODES I and 2, OPERABILITY of\{;;)s! Ton indicator channel@
is required, since the reactor is, or is capable of,
generating THERMAL POWER in these MODES. In MODES 3, 4, 5,
and 6, Applicability is not required because the reactor is
shut down with the required minimum SDM and is not

generating THERMAL POWER. DT

ACTIONS
¥tion of the rod
e position indj
he absolute pgsifion indicator
is determined be OPERABLE. T
ours is reasonable”to provide
or to determine 1ti ]
rification eyery
ing normal po
operation exceSsive movement of groups is not_fequired.
Also, if Hie rod is out of posifion during thi hour
period, the simultaneous occlrrence of an everit sensitive to
thecrod position has a_small probability.
~ - : (continued)
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BASES

Position Indicator Channels
B 3.1.7

ACTIONS
{continued)

a known elevation. The
position can be determi with more
certainty by actuating one of its e reference indicator
switches located at discrete elpgvations. The required
Compietion Time of 8 hours vides the operator adequate
time for adjusting the affected rod’s position to g
appropriate zone referefice indicator location. If the rod
is out of position.diring this 8 hour period,. the
simultaneous occurrence of an event sensitive to the rod
position has.a small probability.

e e
B12” P -

v e

To allow continued op ‘f%on, the rods with inoperable
absolute position imdicator channels are maintained at the
zone reference imdicator position. In.-addition, the
affected rods-are maintained within-the limits of LCO
(when the affected rod is a safety rod); LCO 3.2.
affected rod is a reguiating rod); or LCO 3.2,
affested rod is an APSR). This Required A
safety rods remain fully withdrawn, and
and APSRs remain aligned within thei
required Completion Time of 8 hours”is reasonable for
allowing the operator adequate.time to determine the
affected rods are in compliante with these LCOs.
to verify the rod positions every 8 hours there
reasonable for ensuring that rod alignment apd” insertion are

not changing, and provides the operator ad€Quate time to
correct any deviation that may occur. Continuing the
verification.every B hours thereafter” in the applicable
condition-is acceptable, based op~the fact that during
normal power operation excessjve movement of the groups is
not required. Alsc, if the-rod is out of positiop/during
this 8 hour period, the simultaneous occurrence-6f an event

L¥§ensitive to the rod position has a small probability.

{continued)
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BASES

Position Indicator Channels
8 3.1.7

ACTIONS
(continued)

1f/the absolut¢/ position indigdtor is inoperable for one or

re rods, theg’ position of tHe rod is moritored by th
elative pogftion indicatop channel for fach affected rod.
relative posftion indicat channel is/not as
reliable £ method of mopitoring rod

positiop/ indicator becaAuse it county electrical pdlse steps.
The fixXed incore sysjem can be used to 1nd1rectL& determine

ROY position, thérefore this
cgntinued operation of the réactor with a

alignment with the gpbup, mxsa]1gnme
requipéd Completion/Time of 8 hours
adeqdate time for $lacing the rods/in manual control, and 1s/

istent with the requ1red CompYetion Time Ffor Required .
jon B.1.1. f the rod is out/of positio ‘during th]S/
hour period/ the simultaneous/occurrence Of an event /

sensitive to/the rod position Aas a small robab111t¥///

rod with inopefable positign indication/will not Je
ificdnt period of time, 1n he event

acceptab] because the 51mu1taneouy'occurrenc of a
itAoned rod and/an event‘j;ﬂSItlve to Ahe rod posjiti

(continued)
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Position Indicator Channels
B 3.1.7

BASES

n—

X
ACTIONS <@)
{continued) w
D the (aFsofupb)'position indicator channel

If ‘Z' 1
@ (PSS 157 1ndlcardT channe Latainoperable for one or more

553 SH& as50C1aE€d Lemp LesT00—)

0 RO T E " REP OB

mes aAfe not me he position of the,Cod{s) 15 not known
W BFtainty.  1herefore, each affected/pdd must be
CONTROLROD or declared inoperable, and the Iimits O 03.1.4 or
A’Psﬁ LCO 3.1.6 apply. The required Compietion Time for declaring

the rod(s) inoperable is immediately. Therefore LCO 3.1.4
or LCO 3.1.6 is entered immediately, and the required
Completion Times for the appropriate Reguired Actions in
those LCOs apply without delay.

edit.
edit.

SURVE.I.LLANCE s 3.1.7.1 STNSERT B 3./'44 A

REQUIREMENTS

rded as the pot€ntially less reli
position indication,”remain OPERABLE and
requency of 12 hours 1s adequate for verifying
o degradation in_system OPERABILITY has occurred.

¥ ONTROL alarm is_tnoperapfe, then

afvei g perfopnied every ours. i i

¥ is adequ for ensuping tha :
APSRs”do not excefd their ali¥Gnment its.

{INSERT B3./-44 B »

is~verificati
channew

SAR, Secxion 1Y
REFERENCES 1. GDC 13.
EDIT
2

SAR\ [Sectipn TI4.7.2.2], Jection [A4.1.223],
ec¥ion HZI.Z. » Sectigh [14.1..7],
Se€tion Fl4.2.2 A], and Section F14.2.2(5].

—
3, |0 CFR 5030,

.
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<INSERT B3.1-44A>

A CHANNEL CHECK of the required position indication channel ensures that
position indication for each CONTROL ROD and APSR remains OPERABLE
and accurate. A CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other channels. However,
this CHANNEL CHECK will be used to detect gross channel failure; therefore, it
is key in verifying that the instrumentation continues to operate properly between
each CHANNEL CALIBRATION.

When compared to other channels, the agreement criteria between the channels
is determined by the unit staff. If the channels are within the criteria, it is an
indication that the channels are OPERABLE.

The CHANNEL CHECK supplements less formal but more frequent checks of
channel OPERABILITY during normal operational use of the displays associated
with the LCO's required position indicator channel.

<INSERT B3.1-44B>

ANO-1ITS

SR3.1.72

A CHANNEL CALIBRATION of the required position indication channel verifies
that the channel responds within the necessary range and accuracy.

The Frequency of 18 months is based on operating experience and consistency
with the typical industry refueling cycle.

INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1
B3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.8 PHYSICS TESTS Exceptions Systems—MODE 1

BASES

BACKGROUND

The purpose of this@ LCO is to permit PHYSICS TESTS to
be conducted by providing exemptions from the requirements
of other LCOs. Establishment of a test program to verify
that structures, systems, and components will perform
satisfactorily in service is required by Section XI of

10 CFR 50, Appendix B (Ref. 1). Testing is required as an
integral part of the design, fabrication, construction, and
operation of the peke¥-fgtank) A1l functions necessary to
ensure that specified design conditjons are not violated
during normal operation and Gptic

dm ighaD

,f;z;;:;;Z??ZZE-__A,(bggur%ghceszmust be tested. Requirements for notification
' ! of the

A A A e et

£
e/

nserT B31-<454>

C, for the purpose of conducting tests and
experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are tozgééfk/gﬂz
a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the desigh and
analysis;

€. Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

To accompiish these objectives, testing is performed prior
to initial criticality; during startup, low power
operations, and power ascension; at high powers; and after

7~ each>fueling. The PHYSICS TESTS requirements for reload

fuel cycles ensure that the operating characteristics of the
core are consistent with the de§ign predictions, and that
the core can be operated as designed (Ref. @ ?

PHYSICS TESTS procedures are written and approved in
accordance with established guidelines. The procedures
include all information necessary to permit a detailed

(continued)
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<INSERT B 3.1-45A>

The inclusion of this PHYSICS TESTS Exception LCO is acceptable based on
the use of approved written procedures, administrative controis, the

requirements of 10CFR50.59, and the LCO 3.1.8 provisions in effect during the
conduct of PHYSICS TESTS.

ANO-11ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1

B 3.1.8
BASES
BACKGROUND execution of testing required to ensure the design intent is
{continued) met. PHYSICS TESTS are performed in accordance with these
procedures, and test results are approved prior to continued
power escalation and long term power operation. Exampies of
PHYSICS TESTS include determination of critical boron
concentration, CONTROL ROD group worths, reactivity
coefficients, flux symmetry, and core power distribution.
APPLICABLE It is acceptable to suspend certain LCOs for PHYSICS TESTS
SAFETY ANALYSES because reactor protection criteria are preserved by the
LCOs still in effect and by the SRs. Even if an accident

occurs during PHYSICS TESTS with one or more LCOs suspended, ’/

" Linear heat rete (LHR)) fuel damage crite g_preserved because the limits on
- . , -

€r 0 D x€top<,) ejected rod worth, and shutdown EDIT
- capability are maintained during the PHYSICS TESTS.
(L dieseribes (L“:J@?, Referencen @m"mtm testing €nm
: acility, including PHYSICS TESTS. Tabley'R=unsA EDVT.
(Ref.\®& summarizésthe GPIU__TOW DOWSP, ang-powey, tests. P AR
T e e @ Requirements for rel el cycle PAYSICS, TESTS are given \boov Cﬂt“‘i"“’)
SAR Section 344 e inu ANS-19,6-T- (Ref. Although these
NN ' PHYSICS TESTS are generally accomplished within the limits

of all LCOs, one or more LCOs must sometimes be suspended to
make completion of PHYSICS TESTS possible or practical.

This is acceptable as long as the fuel design criteria are
not violated. When one or more of the limits specified in:

LCO 3.1.4, "CONTROL ROD Group Alignment Limits";
LCO 3.1.5, "Safety Rod Insertion Limits";

o~ LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment
Limits";
1LCE 3,2,2,",4)(17)1. LCO 3.2.1, "Regulating Rod Insertion Limits,” for the ,
D restricted operation region only;
POWER SHAPING ,R‘.i " €0 3.2.3, "AXIAL POMER IMBALANCE Operating Limits"; @ Gnd) eprr.
(APSR) Insertion Limris | LCO 3.2.4, "QUADRANT POWER TILT (QPT)" @

are suspended for PHYSICS TESTS, the fuel design criteria

are preserved by maintaining thesGUCIear het chanm€l Tactovs)
M Tn MODE T PHYSICS TESTS) within GHESS Iimits, maintaining

ejected rod worth within limits by restricting regulating

rod insertion to within the acceptable operating region or

the restricted operating region, by limiting maximum THERMAL
POWER and by maintaining SOM GPR-B)c) Therefore,
within the limy

o ‘ tn the COLR. o
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PHYSICS TESTS Exceptions—MODE 1
B 3.1.8

BASES

Iw
HR —
APPLICABLE surveillance of the and SDM is required to

SAFETY ANALYSES verify that their 1imits are not exceeded. The limits for

(continued) th ANt Ahafne LTactars) are specified in the COLR.

r_to the Bases for LCO 3.2.5 for a complete discussion

During PHYSICS TESTS, one or more of the
preserve the E;? E % limits may be
suspended. Hoyever, e resu]t; o .the safety analysig are

not adversely impacted if verification thatFolZ) aml B '@
are within their 1imits is obtained, while one or more Ei

b

the LCOs is suspended. Therefore, SRs are placed on

during MODE 1 PHYSICS TESTS to verify that th
remain within theirfTimits. Periodic verification
ese factors/allows PHYSICS TESTS to be conducted while
ontinuing to maintain the design criteria.

L=e)

-

PHYSICS TESTS include measurement of core nuclear parameters

or exercise of control components that affect process

variables. Among the process variables involved are AXIAL

POWER IMBALANCE and QPT, which represent initial condition

input (power peaking) for the accident analysis. Also

involved are the movable control components, i.e., the

regulating rods and the APSRs, which affect power peakings T

G aperoquatad tas i Lobwh—oT ThE—raagtSr-) The 1imits EDW.
or these variables are specified for each fuel cycle in the

COLR.

( PHYSICS TEETS satisfy Criterizg/1, 2, and & of the N Polic‘}»
kggﬁfeme . /}y/ //Z Jy?/ /’/

<INSERT B2I-474S

.uﬂwn‘THEQMAL
; POWER oxcaeds
207, RTP

wd APSKs s

LCO This LCO permits individual CONTROL RODS*tH positioned

outside of their specified group alignment and withdrawal

limits and to be assigned to other than specified CONTROL

ROD groups, and permits AXIAL POWER IMBALANCE and QPT limits

to be exceeded during the performance of PHYSICS TESTS. In

addition, this LCO permits verification of the fundamental

core characteristics and nuclear instrumentation operation.

The requirements of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
LCO 3.2.1 (for the restricted operation region only) {L (0 3,22
LCO 3.2.3, and LCO 3.2.4 may be suspended during the

performance of PHYSICS TESTS provided:

a. THERMAL POMER is maintained < 85% RTP;

(continued)
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<INSERT B 3.1-47A>

As described in LCO 3.0.7, compliance with Test Exception LCOs is optional,
and therefore no criteria of 10CFR50.36 (Ref. 6) apply. Test Exception LCOs
provide flexibility to perform certain operations by appropriately modifying
requirements of other LCOs. A discussion of the criteria for the other LCOs is
provided in their respective Bases.

ANO-11ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1

B 3.1.8
BASES
LCO b. Nuclear overpower trip setpoint is < 10% RTP higher
{continued) than the THERMAL POWER at which the test is performed,

with a maximum setting of 90% RTP;
(LLHR Ls) M7 — %9 maintained within limits specified in

ot Arecte ™

Operation with THERMAL POWER < 85% RTP during PHYSICS TESTS
diatn 205 &P

provides an acceptable thermal margin when one or more of
the applicable LCOs is out of specification. Eighty-five
percent RTP is consistent with the maximum power level for
conducting the intermediate core power distribution test

2 specified in Referengg“@i The nuclear overpower trip

: u) setpoint is reduced so that a similar margin exists between
the steady state condition and trip setpoint as exists

— during normal operation at RTP.

L INSERT BB \- 488> —=>

APPLICABILITY This LCO is applicable in MODE 1, when the reactor has
completed low power testing and is in power ascension, or
during power operation with THERMAL POWER > 5% RTP but

< 85% RTP. This LCO is a--11cable for power. ascension
testing, as(defined-by Bequlatory Guide 1:68) (Ref. 3). In
MODE 2, Applicability of this LCO is not required because
LCO 3. 1 9, "PHYSICS TESTS Exceptions—MODE 2," addresses
PHYSICS TESTS exceptionssin MODE 2. In MODES 3, 4, 5,

and 6, Applicability is not required because PHYSICS TESTS
are not performed in these MODES.

7
/7 deceribed L
L ZAR CewonZh

cnmtiated

yer: 1Cr ¢ 4— )
while operating) d-  SOM is(maifitatned> X 0% Ak/ w,;’rhiz:#zoi;%' previved

ACTIONS A.] and A.2

If the SDM requirements are not met, boration must be
initiated promptiy. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should hegin
boration with the best source available for the
conditions. Boration will be continued until SOM 1s wi
Timit. In the determination of the required combination of

boration flow rate and boron concentration, there is no
unique requirement that must be satisfied.

(continued)
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<INSERT B 3.1-48A>

LCO provision ¢ is modified by a Note that requires the adherence to LHR
requirements only when THERMAL POWER is greater than 20% RTP. This
establishes an LCO provision that is consistent with the Applicability of

LCO 3.2.5, “Power Peaking.”

ANO-1ITS INSERT 2/02/2001



BASES

PHYSICS TESTS Exceptions—MODE 1
B 3.1.8

ACTIONS

G bt

LHR

A.l and A.2 (continued)

Suspension of PHYSICS TESTS exceptions requires restoratjon  .——""\
of each of th licable LCOs to within specification ] A Compr feTiem 3
ﬁ\me. of one hour /§ /row:/@ for The a/aerar"af 72 resiore )

\ﬁ”"’f liance i Mw\mw

EDM

1f THERMAL POWER exceeds 85% RTP, then 1 hour is allowed for
the operator to reduce THERMAL POWER to within limits or to
complete an orderly suspension of PHYSICS TESTS exceptions.
Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable individual LCOs to within
specification. This required Complietion Time is consistent
with, or more conservative than, those specified for the
individual LCO, addressed by PHYSICS TESTS exceptions.

If the nuclear overpower trip setpoint is not within the
specified limits, then 1 hour is allowed for the operator to
restore the nuclear overpower trip setpoint within limits or
to compiete an orderly suspension of PHYSICS TESTS
exceptions. Suspension of PHYSICS TESTS exceptions requires
restoration of each of the applicable individual LCOs to
within specification. This required Completion Time is
consistent with, or more conservative than, those specified
for the individual LCO, addressed by these PHYSICS TESTS
exceptions.

f the resylts of the incore flux map indicate that @ias® |
has exceeded its limit, then PHYSICS TESTS are

suspended. This action is required because of direc
indication that the core , which
fundamental initial condition® for the safety analysis,

ZINSERT B 314>

excessive. Suspension of PHYSICS TESTS exceptions requires
restoration of each of the applicable LCOs to within
specification.

SURVEILLANCE
REQUIREMENTS

N

SR_3.1.8.1

Verification that THERMAL POWER is < 85% RTP ensures that
the required additional thermal margin has been established
prior to and during PHYSICS TESTS. The required Frequency
of once per hour allows the operator adequate time to

(continued)
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<INSERT B 3.1-49A>

This Condition is modified by a Note that requires performance of the Required
Action only when THERMAL POWER is greater than 20% RTP. This
establishes an ACTIONS entry Condition that is consistent with LCO provision ¢
and the Applicability of LCO 3.2.5, “Power Peaking.”

ANO-1ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1
B 3.1.8

BASES

SURVEILLANCE SR_3.1.8.1 (continued)
REQUIREMENTS .
determine any degradation of the established thermal margin

during PHYSICS TESTS.

SR_3.1.8.2

/’.\Mﬁ /
‘ Core LHRs Verification that Ggt

ures that core,lo€al /Tine and departure from

LR nucleate boiling ratio w remain mthm their limits,
while one or more of the LCOs that normally control these
design limits are out of specification. The required
Frequency of 2 hours allows the operator adequate time for

ing a flux map and for performing the QZEE)
L LHR er1f1cat1or@, based on operating expeiience f
SR 3.2.5.1 is not met, PHYSICS TESTS are suspended and

LCO 3.2.5 applies. Th1s Frequency is more conservative than

the Completion T1t1on of the individual LCOs
that preserve the (Ps{Zy7and’EZ) limits. ,
<INSERT B3.-50A> ~= AR

SR_3.1.8.3

Verification that the nuclear overpower trip setpoint is
within the 1imit specified for each PHYSICS TEST ensures
that core protection s : reduced power level is w
established @rdw nlace durmg the PHYSICS

TESTS.

\ Prior —to the
\( performance of
PrysicS TESTS at
ach testing plateau

. 'Ln[riatir\j
SR_3.1.8.4

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:

a. Reactor Coolant System (RCS) boron concentration;

b. NTR jtion;

Voopler ‘e elecT
C.

(continued)
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<INSERT B 3.1-50A>

This SR is modified by a Note that requires performance only when THERMAL
POWER is greater than 20% RTP. This establishes a performance requirement
that is consistent with the Applicability of LCO 3.2.5, “Power Peaking.”

ANO-1ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 1
B 3.1.8

BASES

SURVEILLANCE SR_3.1 .8.4 (continued) EDIT.
REQUIREMENTS

qross thermal energy generation;

5 Uatiis ai .;nmm
Using”the I ccou for Do r reactivity this,/
ca ulat ecau the reagtor 1;é;d§§r1t1c and ;pé/
témperatdre will He changifig at th€ same r'a

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM,

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59. eon,

] L}/Regyl(ory Gyide 1. SBL/R/\nswn)/August/i'S’s
4/ NS1/ANS<T9.6.1-1985, December
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PHYSICS TESTS Exceptions—MODE 2

‘ B 3.1.9
B 3.1 REACTIVITY CONTROL
B 3.1.9 PHYSICS TESTS Exceptions—MODE 2
BASES
BACKGROUND The purpose of this MODE 2 LCO is to permit PHYSICS TESTS to

be conducted by providing exemptions from the requirements

~€¢Qlt

of other LCOs. Establishment of a test program to verify edt
that structures, systems, and components will perform

satisfactorily in service is required by,10 CFR 50 SQC‘;D,\X[ of
Appendix B (Ref. 1). Testing is required as an integral

part of the design, fabrication, construction, and operation
m of the A1l functions necessary to ensure that
‘ specified design conditions are not violated during normal
/777 __operation awa:%mt be
{GLM’"‘“/'*’SJ tested. Requiremenis for notification of the , for the
e purpose of conducting tests and experiments, are specified
in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are tO(ggefz g,

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and
analysis;

¢. Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality; during startup, low power
operations, and power ascension; at high powers; and after
each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions, and that

the core can be operated as designed (Ref.@_.’_@

L~ R 1. 59
<]u50_r = 231-3 LA>—VPHYSICS TESTS procedures are written and approved in
: accordance with established guidelines. The procedures
include all information necessary to permit a detailed

(continued)
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<INSERT B 3.1-52A>

The inclusion of this PHYSICS TESTS Exception LCO is acceptable based on
the use of approved written procedures, administrative controls, the
requirements of 10CFR50.59, and the LCO 3.1.9 provisions in effect during the
conduct of PHYSICS TESTS.

ANO-1ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions-—MODE 2

B 3.1.9
BASES
BACKGROUND execution of testing required to ensure that the design
(continued) intent is met. PHYSICS TESTS are performed in accordance

with these procedures, and test results are approved prior
to continued power escalation and long term power operation.

Examples of MODE 2 PHYSICS TESTS include determination of
critical boron concentration, CONTROL ROD group worth, and
reactivity coefficients.

(PD—, I -ek
APPLICABLE Reference ‘ e i &0t

SAFETY ANALYSES facility, inclu mg P -
@_{Le_f_@ surrmanz@the - Pyl a NP '
Reqmrements for_reload Tue STS are given
7 -~ . (labTe_l-ot ANSITANS-Y.6.2<1985) (Ref. Although these ‘__@
. SAR Zection 3Aﬁ PHYSICS TESTS are generally accomplished within the limits
. S of all LCOs, conditions may occur when one or more of the
- : LCOs must be suspended to make completion of PHYSICS TESTS
possible or practical.

It is acceptable to suspend the following LCOs for PHYSICS
TESTS because reactor protection criteria are preserved by
the LCOs sti1l maintained and by the SRs:

1.3, "Moderator Temperature Coefficient (MTC)";
.1.4, "CONTROL ROD Group Alignment Limits";

LCO 3.1.5, "Safety Rod Insertion Limits";
1.6

TN .6, "AXIAL POWER SHAPING ROD (APSR) Alignment
L

. Limits"; '
Lo 3,2,2, "ANIAL W LCO 3.2.1, 'Rulatmgd Insertion Limits® £6r e —"_—@
‘zy Loy ope mmru’ F_J'a
POWER 5HAPJ;N5 Rop s Lco 3.4.3 "RCS Minimum Temperatur for Cntu:a ity." @
(AP5R2 Thsert+ion

Lim; s"; and.

Even if an accident occurs during PHYSICS TESTS with one or
more LCOs suspended, fuel damage criteria are preserved
because the limits on THERMAL POWER and shutdown capability
are maintained during the PHYSICS TESTS.

Shutdown capability is preserved by 1imiting adeitun EdIT.
THERMAL POWER and maintaining adequate SDM when
in MODE 2 PHYSICS TESTS. In MODE 2, the Reactor Cool ant
- System (RCS) temperature must be w1thm the narrow range
Cunis instrumentation forx@Tagd control. The narrow range
temperature instrumentation goes on scale at 520°F. €D
Therefore, it is considered safe to allow the minimum RCS

. o . (continued)
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PHYSICS TESTS Exceptions—MODE 2

B 3.1.9
BASES
APPLICABLE temperature to decrease to 520°F during MODE 2 PHYSICS
SAFETY ANALYSES TESTS, based on the low probability of an accident occurring
{continued) and on prior operating experience.

PHYSICS TESTS include measurement of core nuclear parameters
or exercise of control components that affect process
variables.

PHYBICS PESTS safisfy Crigéria 1,2, and 3 of the NRL/Poljty
(a2 % ) 103

< INSERT B 3U-T4BS>S

LCo

are not Lxempeed bu i

{and APSEsS
This LCO permits individual CONTROL RODS to be po oned ED T

outside of their specified group alignment and withdrawal

limits and to be assigned to other than specified CONTROL

ROD groups during the performance of PHYSICS TESTS. In

addition, this LCO permits verification of the fundamental

core characteristics. . -

This LCO also allows suspension of LCO 3.1.3, LCO 3.1.4,
LCoO 3.1.5, LCO 3.1.6, LCO 3.2.1,, provided:
a. THERMAL POWER is < 5% RTP; w
b. Nuclear overpower trip setpoints on the OPERABLE
nuclear power range channels are set to i%RTP;
c. Nuclear instrumentation(se e apg iptermetiate )
\_g high startup rate thdrawal inhibit
@ PERABLE; and _
d

SDM is maintained QAT DTEEID  within +he

?93&:)0 3

this specificotion
becouse they

B ) 1/m/ T ”V’J’J i the Co
The Timits of LCO 3.2.3 and LCO 3.2.4'do 1o =
MODE 2. Inhibiting CONTROL ROD withdrawal, based on startup
rate, also limits local linear heat rate (LHR), departure
from nucleate boiling ratio (DNBR), and peak RCS pressure
during accidents initiated from low power.

€ DT

/.,\,WQPPLICABIL TY This LCO is applicable @wh the reactor is either
: with ritical\Gwhe® THERMAL POWER o¥#9< 5% RTP. ) This LCO is
f - Sy applicable for initial criticality or Tow powerjtesting, as

£ InserT B 31-54A >

subcri:dcag. o

det d-bY Req

Fratosy-Guide1.B8) (Ref. 3). [Tn MODE 1,

{continued)
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<INSERT B 3.1-54A>

The Applicability is stated as “during PHYSICS TESTS initiated in MODE 2" to
ensure that the 5% RTP maximum power level is not exceeded. Should the
THERMAL POWER exceed 5% RTP, and consequently the unit enter MODE 1,
this Applicability statement prevents exiting this Specification and its Required
Actions. '

<INSERT B 3.1-54B>

As described in LCO 3.0.7, compliance with Test Exception LCOs is optional,
and therefore no criteria of 10CFR50.36 (Ref. 6) apply. Test Exception LCOs
provide flexibility to perform certain operations by appropriately modifying
requirements of other LCOs. A discussion of the criteria for the other LCOs is
provided in their respective Bases.

ANO-1ITS INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 2

B 3.1.9
BASES
APPLICABILITY Applicability of this LCO is not required because LCO 3.1.8, EDT.
{continued) "PHYSICS TESTS Exceptions,” addresses PHYSICS TES]S - :
exceptions in MODE 1. In MODES 3, 4, 5, and 6
ChppLAcabri ) is not required because o TaaL .
Ny -v——v——v-mvvr-'r.ﬁf‘ﬁ )
Ln_these MODES.
EDIT,
ACTIONS A.l

If THERMAL POWER exceeds 5% RTP, a positive reactivity
addition could be occurring, and a nuclear excursion could
result. To ensure that Tocal LHR, DNBR, and RCS pressure

- - 1imits are not viglated, the reactor istripped. The DIT
necessary prompt~action requires manual operator action to €
open the CONTR drive trip breakers without attempts to EOIT.

reduce THERMAL POWER by actuating the control system (i.e.,
CONTROL ROD insertion or RCS boration).

B.1 and B.2

If the SDM requirements are not met, boration must be

initiated promptly. A Compietion Time of 15 minutes is

adequate for an operator to correctly align and stail't Ehe

required systems and components. The operator should begip

boration with the best source available for the ec
conditions. Boration will be continued until SUM 1s within

limit. In the determination of the required combination of

boration flow rate and boron concentration, there is no
unique requirement that must be satisfied.

Suspenswn of PHYSICS TESTS exceptions requires restoratiap T
of~eagh_of the appljcable LCOs to within specification. /(. Campletion 1ime

of one hour ts provided Yor the Operator to reseoct
Compliance with the excepted [(Os,

If the nuclear overpower trip setpoint is > :
1 hour is allowed for the operator to restore the nuclear
overpower trip setpoint within limits or to complete an
orderly suspension of PHYSICS TESTS exceptions. Suspension
of PHYSICS TESTS exceptions requires restoration of each of
the applicable individual LCOs to within specification, in
order to ensure that continuity of reactor operation is
within initial condition limits. This required Completion

(continued)
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PHYSICS TESTS Exceptions—MODE 2
B 3.1.9

BASES

ACTIONS €.1 (continued)

Time is consistent with, or more conservative than, those
specified for the individual LCOs addressed by PHYSICS TESTS

exceptions.

If the nuclear instrumentation rce aid intermedyate rahge
A high startup rate CONTROL ROD withdrawal inhibit functio
157 inoperable, then 1 hour is allowed for the operator to
SV restore the functions to OPERABLE status or to complete an
orderly suspension of PHYSICS TESTS exceptions. Suspension
of PHYSICS TESTS exceptions requires restoration of each of
the applicable individual LCOs to within specification.
This required Completion Time is consistent with, or more
conservative than, those specified for the individual LCOs
addressed by PHYSICS TESTS exceptions.

<"\155‘?T B3.1-56 A >

SURVEILLANCE SR_3.1.97
REQUIREMENTS

Venf’ncatwn that THERHAL POHER is < 5% RTP ensures that @
od - e~ THERMAE_POWER)
f ZOCGQ U“R D»BR)Q Hourly

ver1f1catlon is adequate “for the operator to determlne any

( RCS pressuﬁ’- 'm"ks , change in core conditions, such as xenon redistribution
g occurring after a THERMAL POWER reduction, that could cause

\;’ are not V'OM THERMAL POWER to exceed the specified limit.

| and that entry ;
{ inte Actions
U Conelition K s
mpthu.
ﬁ Pu.;ume& me ‘3 4 (continued)

N y
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<INSERT B 3.1-56A>

ANO-11TS

The nuclear instrumentation high startup rate CONTROL ROD withdrawal inhibit
function is not required when the reactor power level is above the operating range of
the instrumentation channel. For example, if the reactor power level is above the
source range channel operating range, then only the intermediate range high startup
rate CONTROL ROD withdrawal inhibit is required to be functional.

INSERT 2/02/2001



PHYSICS TESTS Exceptions—MODE 2

B 3.1.9
BASES
SURVEILLANCE SR 3.1.33 ’
REQUIREMENTS
(continued) Verification that the nuclear overpower trip setpoint is

within the 1imit specified for PHYSICS TESTS ensures tha

J

L priof -t the

N purformance
c—§ PHYSICS

. The SDM is verified by performing a reactivity balance
/vav_vv\"\ calculation, considering the following reactivity effects:
- s Mo&era‘tof' de-fcct') wh Ul‘ RCS boron concentration;
G bove The POAH; a.ui CONTROL ROD position;
Z. Dop," Ler e feeT, when ‘ €. RCS average temperature;
Ghove The TOAN.

Isothemal temperature coefficient (ITC ‘ )
>> g ot (POAH);
m >Us‘in the ITC accounts for Doppler reactivity in this heax (POAK),
calculationVEscaus® the reactor is subcritical, and the fuel
wi

or ceitical bur bd"“’/ temperature e changing a e same rate as the RCS.

the ?OA“ _/./\/"

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.
2. 10 CFR 50.59.

(3,~"RegulatgryGuide_1-6¥, Revisiem?Z, Au 1978.—
K-——v-t\——-\—\ﬁw/\
(3, SAR, Scetion JA9.

(continued)
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PHYSICS TESTS Exceptions—MODE 2

B 3.1.9
BASES
' —
REFERENCES (3" ANS1/ANS~TS 6. 119857 Dece >
(continued) 13,3, 134 and 13.6.

ﬁ:l@) SAR, Section {33478} /

(5@  fsmr, section

> _

L(k(’ 0(FR50.36. 3
BWOG-STS—
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3.2 POWER DISTRIBUTION LIMITS

3.2.1 Regulating Rod Insertion Limits

Regulating Rod Insertion Limits

3.2.1

LCO 3.21 Regulating rod groups shall be within the physical insertion, sequence,
and overlap limits specified in the COLR.
NOTE
Not required for any regulating rod repositioned to perform SR 3.1.4.2.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Regulating rod groups A1 NOTE
inserted in restricted Only required when
operation region. THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1. Once per 2 hours
AND
A2 Restore regulating rod 24 hours from
groups to within acceptable | discovery of failure to
region. meet the LCO
B. Regquired Action and B.1 Reduce THERMAL 2 hours
associated Completion POWER to less than or
Time of Condition A not equal to THERMAL
met. POWER allowed by
regulating rod group
insertion limits.
C. Regulating rod groups C.1 Restore regulating rod 4 hours

sequence or overlap
requirements not met.

groups to within limits.

ANO-1

3.2.1-1
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Regulating Rod Insertion Limits

3.2.1
CONDITION REQUIRED ACTION COMPLETION TIME
D. Regulating rod groups D.1 Initiate boration to restore | 15 minutes
inserted in unacceptable SDM to within the limit
operation region. provided in the COLR.
AND
D.2.1 Restore regulating rod 2 hours
groups to within restricted
operation region.
OR
D.2.2 Reduce THERMAL 2 hours
POWER to less than or
equal to the THERMAL
POWER allowed by the
regulating rod group
insertion limits.
E. Required Actions and E.1 Be in MODE 3. 6 hours
associated Completion
Times of Conditions C or D
not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.1.1 Verify regulating rod groups are within the sequence | 12 hours
and overlap limits as specified in the COLR.
SR 3.2.1.2 Verify reguiating rod groups meet the insertion limits | 12 hours
as specified in the COLR.
SR 3.213 Verify SDM > 1% Ak/Kk. Within 4 hours
prior to achieving
criticality

ANO-1 3.2.1-2
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APSR Insertion Limits

322
3.2 POWER DISTRIBUTION LIMITS
3.2.2 AXIAL POWER SHAPING ROD (APSR) Insertion Limits
LCO 3.2.2 APSRs shall be p'ositioned within the limits specified in the COLR.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. APSRs not within limits. A1 NOTE
Only required when
THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1. Once per 2 hours
AND
A2 Restore APSRs to within 24 hours
limits.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.2.1 Verify APSRs are within acceptable limits specified 12 hours
in the COLR.

ANO-1 3.2.2-1 2/02/2001



AXIAL POWER IMBALANCE Operating Limits

3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL POWER IMBALANCE Operating Limits
LCO 3.23 AXIAL POWER IMBALANCE shall be maintained within the limits
specified in the COLR.
APPLICABILITY:  MODE 1 with THERMAL POWER > 40% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. AXIAL POWER AA Perform SR 3.2.5.1. Once per 2 hours
IMBALANCE not within limits.
AND
A2 Reduce AXIAL POWER 24 hours
IMBALANCE to within
limits.
B. Required Action and B.1 Reduce THERMAL 4 hours
associated Completion Time not POWER to < 40% RTP.
met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.3.1 Verify AXIAL POWER IMBALANCE is within limits as | 12 hours
specified in the COLR.
ANO-1 3.2.3-1
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3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT (QPT)

QPT
3.24

LCO 3.24 QPT shall be maintained less than or equal to the steady state limits
specified in the COLR.
APPLICABILITY:  MODE 1 with THERMAL POWER > 20% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. QPT greater than the

steady state limits specified

in the COLR.

A

A.

1.1
OR

2.1

—

>
pd
o)

-
N
N

>
Z
W]

Perform SR 3.2.5.1.

Reduce THERMAL
POWER 2 2% RTP from
the ALLOWABLE
THERMAL POWER for
each 1% of QPT greater
than the steady state limit.

Reduce nuclear overpower
based on Reactor Coolant
System flow and AXIAL
POWER IMBALANCE trip
setpoint > 2% RTP from the
ALLOWABLE THERMAL
POWER for each 1% of
QPT greater than the
steady state limit.

Once per 2 hours

2 hours
OR
2 hours after last

performance of
SR 3.2.5.1

10 hours
OR

10 hours after last
performance of
SR 3.25.1

ANO-1

3.2.4-1
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QPT

3.24
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.1.2.3 Reduce the regulating 10 hours
group insertion limits given
in the COLR > 2% RTP OR
from the ALLOWABLE
THERMAL POWER for 10 hours after last
each 1% of QPT greater performance of
than the steady state limit. |[SR 3.2.5.1
AND
A.1.2.4 Reduce the Operational 10 hours
Power imbalance Setpoints
given in the COLR > 2% OR
RTP from the ALLOWABLE
THERMAL POWER for 10 hours after last
each 1% of QPT greater performance of
than the steady state limit. |SR 3.2.5.1
AND
A2 Restore QPT to less than |24 hours from
or equal to the steady state | discovery of failure to
limit. meet the LCO
B. Required Action and B.1 Reduce THERMAL 2 hours
associated Completion POWER to < 60% of the
Time of Condition A not ALLOWABLE THERMAL
met. POWER.
AND
B.2 Reduce nuclear overpower | 10 hours
trip setpoint to < 65.5% of
the ALLOWABLE
THERMAL POWER.
C. Required Action and C.1 Reduce THERMAL 4 hours
associated Completion POWER to < 20% RTP.
Time for Condition B not
met.
D. QPT greater than the D.1 Reduce THERMAL 4 hours

maximum limit specified in
the COLR.

POWER to <20% RTP.

ANO-1

3.24-2
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SURVEILLANCE REQUIREMENTS

QPT
3.24

SURVEILLANCE

FREQUENCY

SR 3.2.4.1

Verify QPT is within limits as specified in the COLR.

7 days
AND

When QPT has
been restored to
less than or equal
to the steady state
limit, 1 hour for 12
consecutive hours,
or until verified
acceptable at
>985% RTP

ANO-1

3.24-3
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Power Peaking

3.2.5
3.2 POWER DISTRIBUTION LIMITS
3.2.5 Power Peaking
LCO 3.25 Linear Heat Rate (LHR) shall be within the limits specified in the COLR.
APPLICABILITY:  MODE 1 with THERMAL POWER > 20% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. LHR not within limits. A.1 Reduce THERMAL 2 hours
POWER to restore LHR to
within limits.
B. Required Action and B.1 Reduce THERMAL 4 hours
associated Completion POWER to < 20% RTP.
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.5.1 NOTE

Only required to be performed when specified in

LCO 3.1.8, “PHYSICS TESTS Exceptions —

MODE 1,” or when complying with Required Actions

of LCO 3.1.4, “CONTROL ROD Group Alignment

Limits”; LCO 3.2.1, “Regulating Rod Insertion Limits”;

LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR)

Insertion Limits”; LCO 3.2.3, “AXIAL POWER

IMBALANCE Operating Limits”; LCO 3.2.4,

“QUADRANT POWER TILT (QPT).”

Verify LHR is within limits by using the Incore As specified by the

Detector System to obtain a power distribution map. | applicable LCO(s)
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Regulating Rod Insertion Limits
B3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Regulating Rod Insertion Limits

BASES

BACKGROUND

The insertion limits of the regulating rods are initial condition assumptions used in
all safety analyses that assume rod insertion upon reactor trip. The insertion limits
directly affect the core power distributions, the worth of a potential ejected rod, the
assumptions of SDM, and the initial reactivity insertion rate.

The applicable criteria for these reactivity and power distribution design
requirements are described in SAR, Section 1.4, GDC 10, "Reactor Design,” GDC
26, "Reactivity Control System Redundancy and Capability,” GDC 28, "Reactivity
Limits” (Ref. 1), and in 10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors" (Ref. 2).

Limits on regulating rod insertion have been established, and all rod positions are
monitored and controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design power peaking and SDM limits
are not violated.

The regulating rod groups operate with a predetermined amount of position overlap,
in order to approximate a linear relation between rod worth and rod position
(integral rod worth). To achieve this approximately linear relationship, the regulating
rod groups are withdrawn and operated in a predetermined sequence. The
automatic control system controls reactivity by moving the regulating rod groups in
sequence within analyzed ranges. The group sequence and overlap limits are
specified in the COLR.

The regulating rods are used for precise reactivity control of the reactor. The
positions of the regulating rods are normally controlled automatically by the
automatic control system but can also be controlied manually. They are capable of
rapid reactivity changes compared with borating or diluting the Reactor Coolant
System (RCS).

The power density at any point in the core must be limited to maintain specified
acceptable fuel design limits, including limits that ensure that the criteria specified in
10 CFR 50.46 (Ref. 2) are not violated. Together, LCO 3.2.1, "Regulating Rod
Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) Insertion
Limits," LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and LCO 3.2.4,
"QUADRANT POWER TILT (QPT)," provide limits on control component operation
and on monitored process variables to ensure that the core operates within the
linear heat rate limits in the COLR. Operation within the linear heat rate limits given
in the COLR prevents power peaks that would exceed the loss of coolant accident
(LOCA) limits derived from the analysis of the Emergency Core Cooling Systems
(ECCS) and prevents departure from nucleate boiling (DNB) during a loss of forced

B3.2.1-1 2/02/2001



Regulating Rod Insertion Limits
B3.21

reactor coolant flow accident. In addition to the linear heat rate limits, certain
reactivity limits are met by regulating rod insertion limits. The reguiating rod
insertion limits also restrict the ejected CONTROL ROD worth to the values
assumed in the safety analysis and support the minimum required SDM in
MODES 1 and 2.

This LCO is required to minimize fuel cladding failures that breach the primary
fission product barrier and release fission products into the reactor coolant in the
event of a LOCA, loss of flow accident, ejected rod accident, or other postulated
accidents requiring termination by a Reactor Protection System trip function.

APPLICABLE SAFETY ANALYSES

The fuel cladding must not sustain -damage as a result of normal operation or
abnormalities. The LCOs governing regulating rod insertion, APSR position, AXIAL
POWER IMBALANCE, and QPT preclude core power distributions that violate the
following fuel design criteria:

a. During a large break LOCA, the peak cladding temperature must not exceed
2200°F (Ref. 2).

b. During a loss of forced reactor coolant flow accident, there must be at least
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB condition.

c. During an ejected rod accident, the fission energy input to the fuel must not
exceed 280 cal/gm (Ref. 4).

d. The CONTROL RODS must be capable of shutting down the reactor with a
minimum required SDM which assumes the highest worth CONTROL ROD
stuck fully withdrawn.

Fuel cladding damage does not occur when the core is operated outside the
conditions of these LCOs during normal operation. However, fuel cladding damage
could result if an accident occurs with the simultaneous violation of one or more of
the LCOs limiting the regulating rod position, the APSR position, the AXIAL
POWER IMBALANCE, and the QPT. This potential for fuel cladding damage exists
because changes in the power distribution can cause increased power peaking and
correspondingly increased local linear heat rates (LHRs).

The SDM requirement is met by limiting the regulating and safety rod insertion limits
such that sufficient inserted reactivity is available in the rods to shut down the
reactor to hot zero power with a reactivity margin that assumes that the maximum
worth rod remains fully withdrawn upon trip (Ref. 4). Operation at the SDM based
regulating rod insertion limit may also indicate that the maximum ejected rod worth
could be equal to the limiting value.

ANO-1 B 3.2.1-2 2/02/2001



Regulating Rod Insertion Limits
B3.2.1

Operation at the regulating rod insertion limits may cause the local core power to
approach the maximum linear heat generation rate or peaking factor with the
allowed QPT present.

The regulating rod and safety rod insertion limits ensure that the safety analysis _
assumptions for SDM, ejected rod worth, and power distribution peaking factors
remain valid (Refs. 3 and 4).

The regulating rod insertion limits LCO satisfies Criterion 2 of 10 CFR 50.36
(Ref. 5).

LCO

The limits on regulating rod group physical insertion, sequence, and overlap, as
defined in the COLR, must be maintained because they ensure that the resuiting
power distribution is within the range of analyzed power distributions and that the
SDM and ejected rod worth are maintained.

The overlap between regulating groups provides more uniform rates of reactivity
insertion and withdrawal and is imposed to maintain acceptable power peaking
during regulating rod motion.

Error adjusted maximum allowable setpoints for regulating rod insertion are
provided in the COLR. The setpoints are derived by an adjustment of the
measurement system independent limits to allow for THERMAL POWER level
uncertainty and rod position errors.

LCO 3.2.1 has been modified by a Note that suspends the LCO requirement for
those regulating rods not within the limits of the COLR solely due to testing in
accordance with SR 3.1.4.2, which verifies the freedom of the rods to move. This
SR may require the regulating rods to move below the LCO limit, out of group
sequence, or beyond group overlap requirements, which would otherwise violate
the LCO.

APPLICABILITY

The regulating rod physical insertion, sequence, and overlap limits shall be
maintained with the reactor in MODES 1 and 2. These limits maintain the validity of
the assumed power distribution, ejected rod worth, SDM, and reactivity rate
insertion assumptions used in the safety analyses. Applicability in MODES 3,4,
and 5 is not required, because neither the power distribution nor ejected rod worth
assumptions are exceeded in these MODES. SDM in MODES 3, 4, and 5 is
governed by LCO 3.1.1, "SHUTDOWN MARGIN (SDM).”
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Regulating Rod Insertion Limits
B3.2.1

ACTIONS

The regulating rod insertion setpoints provided in the COLR are based on the initial
conditions assumed in the accident analyses and on the SDM. Specifically,
separate insertion setpoints are specified to determine whether the unit is operating
in violation of the initial conditions (e.g., the range of power distributions) assumed
in the accident analyses or whether the unit is in violation of the SDM or ejected rod
worth limits. Separate insertion setpoints are provided because different Required
Actions and Completion Times apply, depending on which insertion setpoint has
been violated. The area between the boundaries of the acceptable operation and
unacceptable operation regions, illustrated on the regulating rod insertion setpoint
figures in the COLR, is the restricted operation region. The actions required when
operation occurs in the restricted operation region are described under Condition A.
The actions required when operation occurs in the unacceptable operation region
are described under Condition D. The actions required when operation occurs with
the regulating rod group sequence or overlap requirements not met are described
under Condition C.

A1l

Operation with the regulating rods in the restricted operation region shown on the
regulating rod insertion setpoint figures specified in the COLR potentially violates
the LOCA LHR limits, or the loss of flow accident DNB peaking limits.

For verification that LHRs are within their limits, SR 3.2.5.1 is performed using the
Incore Detector System to obtain a three dimensional power distribution map.
Verification that LHRs are within their limits ensures that operation with the
regulating rods inserted into the restricted operation region does not violate the
ECCS or DNB criteria. The required Completion Time of 2 hours is acceptable in
that it allows the operator sufficient time for obtaining a power distribution map and
for verifying the LHRs. Repeating SR 3.2.5.1 every 2 hours is acceptable because
it ensures that continued verification of the LHRs is performed as core conditions
(primarily regulating rod insertion and induced xenon redistribution) change.

Monitoring the LHRs does not provide verification that the reactivity insertion rate on
the rod trip or the ejected rod worth limit is maintained, because worth is a reactivity
parameter rather than a power peaking parameter. However, if the COLR figures
do not show that a rod insertion setpoint is ejected rod worth limited, then the
ejected rod worth is no more limiting than the SDM based rod insertion limit in the
core design. Ejected rod worth limits are independently maintained by the Required
Actions of Conditions A and D.

Required Action A.1 is modified by a Note that requires the performance of

SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP. This
establishes a Required Action that is consistent with the Applicability of LCO 3.2.5,
“Power Peaking.”
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A2

Indefinite operation with the regulating rods inserted in the restricted operation
region is not prudent. Even if power peaking monitoring per Required Action A.1 is
continued, reactivity limits may not be met and the abnormal regulating rod insertion
may cause an adverse xenon redistribution, may cause the limits on AXIAL
POWER IMBALANCE to be exceeded, or may adversely affect the long term fuel
depletion pattern. Therefore, restoration of regulating rod groups to within their
limits is required within 24 hours after discovery of failure to meet the requirements
of this LCO. This required Completion Time is reasonable based on the low
probability of an event occurring simultaneously with the limit out of specification in
this relatively short time period. In addition, it precludes long term depletion with
abnormal group insertions, thereby limiting the potential for an adverse xenon
redistribution.

B1a

If the regulating rods cannot be positioned within the acceptable operation region
shown on the figures in the COLR within the required Completion Time (i.e.,
Required Action A.2 not met), then the setpoints can be restored by reducing the
THERMAL POWER to a value allowed by the regulating rod insertion setpoints in
the COLR. The required Completion Time of 2 hours is sufficient to allow the
operator to complete the power reduction in an orderly manner and without
challenging the unit systems. Operation for up to 2 hours more in the restricted
operation region shown in the COLR is acceptable, based on the low probability of
an event occurring simultaneously with the regulating rod position out of
specification in this relatively short time period.

o5 |

Operation with the regulating rod groups out of sequence or with the group overlap
limits exceeded may represent a condition beyond the assumptions used in the
safety analyses. The design calculations assume no deviation in nominal overiap
between regulating rod groups. However, small deviations in group overlap, as
allowed by the COLR, may occur and would not cause significant differences in
core reactivity, in power distribution, or rod worth, relative to the design calculations.
Group sequence must be maintained because design calculations assume the
regulating rods withdraw and insert in a predetermined order. The Completion Time
of 4 hours is intended to restrict operation in this condition because of the potential
severity associated with gross violations of group sequence or overlap
requirements. The 4 hour Completion Time is based on operating experience which
supports the restoration time without unnecessarily challenging unit operation and
the low probability of an event occurring simultaneously with the limit out of
specification.
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b

Operation in the unacceptable operation region shown on the figures in the COLR
corresponds to power operation with an SDM less than the minimum required value
or with the ejected rod worth greater than the allowable value. The regulating rods
may be inserted too far to provide sufficient negative reactivity insertion following a
reactor trip and the ejected rod worth may exceed its initial condition limit.
Therefore, the RCS boron concentration must be increased to restore the regulating
rod insertion to a value that preserves the SDM and ejected rod worth limits. The
required Completion Time of 15 minutes to initiate boration is reasonable, based on
limiting the potential xenon redistribution, the low probability of an accident
occurring in this relatively short time period, and the number of steps required to
complete this Action. This period allows the operator sufficient time for aligning the
required valves and for starting the boric acid pumps. Boration continues until the
regulating rod group positions are restored to at least within the restricted operation
region, which restores the minimum SDM and reduces the potential ejected rod
worth to within its limit.

D.2.1

The required Completion Time of 2 hours from initial discovery of a regulating rod
group in the unacceptable operation region until its restoration to within the
restricted operation region shown on the figures in the COLR allows sufficient time
for borated water to enter the RCS from the chemical addition and makeup and
purification systems, thereby allowing the regulating rods to be withdrawn to the
restricted operation region. Operation in the restricted operation region for up to

2 hours is reasonable, based on limiting the potential for an adverse xenon
redistribution, the low probability of an accident occurring in this relatively short time
period, and the number of steps required to complete this Action.

D.2.2

The SDM and ejected rod worth limit can also be restored by reducing the
THERMAL POWER to a value allowed by the regulating rod insertion setpoints in
the COLR. The required Completion Time of 2 hours is sufficient to allow the
operator to complete the power reduction in an orderly manner and without
challenging the unit systems. Operation for up to 2 hours in the restricted operation
region shown in the COLR is acceptable, based on the low probability of an event
occurring simultaneously with the limit out of specification in this relatively short time
period. In addition, it precludes long term depletion with abnormal group insertions
or configurations and limits the potential for an adverse xenon redistribution.

E1
If the Required Actions and associated Completion Times of Conditions C or D are

not met, then the reactor is placed in MODE 3, in which this LCO does not apply.
This Action ensures that the reactor does not continue operating in violation of the
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peaking limits, the ejected rod worth, the reactivity insertion rate assumed as initial
conditions in the accident analyses, or the required minimum SDM assumed in the
accident analyses. The required Completion Time of 6 hours is reasonable, based
on operating experience regarding the amount of time required to reach MODE 3
from RTP without challenging unit systems.

SURVEILLANCE REQUIREMENTS
SR 3.2.1.1

This Surveillance ensures that the sequence and overiap limits are not violated. A
Surveillance Frequency of 12 hours is acceptable because little rod motion occurs
during this period due to fuel burnup. Also, the Frequency takes into account other
information available in the control room for monitoring the status of the regulating
rods.

SR 3.2.1.2

Verification of the regulating rod insertion setpoints as specified in the COLR at a
Frequency of 12 hours is sufficient to detect regulating rod banks that may be
approaching the group insertion setpoints, because little rod motion due to fuel
burnup occurs in 12 hours. Also, the Frequency takes into account other
information available in the control room for monitoring the status of the regulating
rods.

SR 3.2.1.3

Prior to achieving criticality, an estimated critical position for the CONTROL RODS
is determined. Verification that SDM meets the minimum requirements ensures that
sufficient SDM capability exists with the CONTROL RODS at the estimated critical
position if it is necessary to shut down or trip the reactor after criticality. The
Frequency of 4 hours prior to criticality provides sufficient time to verify SDM
capability and establish the estimated critical position.

REFERENCES
1. SAR, Section 1.4, GDC 10, éDC 26 and GDC 28.
2. 10CFR 50.48.
3. SAR, Chapter 3.
4. SAR, Chapter 14.

5. 10 CFR 50.36.
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 AXIAL POWER SHAPING ROD (APSR) Insertion Limits

BASES

BACKGROUND

The insertion limits of the APSRs are initial condition assumptions in all safety
analyses that are affected by core power distributions. The applicable criterion for
these power distribution design requirements are SAR Section 1.4, GDC 10,
"Reactor Design" (Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for Emergency
Core Cooling Systems for Light Water Nuclear Power Reactors" (Ref. 2).

Limits on APSR insertion have been established, and aill APSR positions are
monitored and controlled during power operation to ensure that the power
distribution defined by the design power peaking limits is maintained.

The power density at any point in the core must be limited to maintain specified
acceptable fuel design limits, including limits that meet the criteria specified in
Reference 2. Together, LCO 3.2.1, "Regulating Rod Insertion Limits," LCO 3.2.2,
"AXIAL POWER SHAPING ROD (APSR) Insertion Limits," LCO 3.2.3, "AXIAL
POWER IMBALANCE Operating Limits," and LCO 3.2.4, "QUADRANT POWER
TILT (QPT)," provide limits on control component operation and on monitored
process variables to ensure that the core operates within the linear heat rate (LHR)
limits in the COLR. Operation within the LHR limits given in the COLR prevents
power peaks that exceed the loss of coolant accident (LOCA) limits derived from
the analysis of the Emergency Core Cooling Systems (ECCS) and prevents
departure from nucleate boiling (DNB) during a loss of forced reactor coolant flow
accident. The APSRs do not insert upon a reactor trip.

This LCO is required to minimize fuel cladding failures that would breach the

primary fission product barrier and release fission products to the reactor coolant in
the event of a LOCA, loss of flow accident, ejected rod accident, or other postulated -
accident requiring termination by a Reactor Protection System trip function.

APPLICABLE SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of normal operation or
abnormalities. Acceptance criteria for the safety and regulating rod insertion, APSR
position, AXIAL POWER IMBALANCE, and QPT LCOs preclude core power
distributions that violate the following fuel design criteria:

a. During a large break LOCA, the peak cladding temperature must not exceed
2200°F (Ref. 2);
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b. During a loss of forced reactor coolant flow accident, there must be at least
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB condition;

c. During an ejected rod accident, the fission energy input to the fuel must not
exceed 280 cal/gm (Ref. 3); and

d. CONTROL RODS must be capable of shutting down the reactor with a
minimum required SDM which assumes the highest worth CONTROL ROD
stuck fully withdrawn (GDC 26, Ref. 1).

Fuel cladding damage does not occur when the core is operated outside these
LCOs during normal operation. However, fuel cladding damage could result should
an accident occur simultaneously with violation of one or more of these LCOs. This
potential for fuel cladding damage exists because changes in the power distribution
can cause increased power peaking and corresponding increased local linear heat
rates.

Operation at the APSR insertion limits may approach the maximum allowable linear
heat generation rate with the allowed QPT present.

In MODES 1 and 2 while critical, the APSR insertion limits satisfy Criterion 2 of 10
CFR 50.36 (Ref. 4). In MODE 2 while subcritical, the APSR insertion limits satisfy
Criterion 4 of 10 CFR 50.36.

LCO

The setpoints on APSR physical insertion as defined in the COLR must be
maintained because they serve the function of controlling the power distribution
within an acceptable range.

The fuel cycle design assumes APSR withdrawal at the EFPD burnup window
specified in the COLR. Prior to this window, the APSRs are maintained in
accordance with operating guidelines provided by reactor engineering during steady .
state operation. After this window, the APSRs are not allowed to be reinserted for
the remainder of the fuel cycle.

APPLICABILITY

The APSR physical insertion limits shall be maintained with the reactor in MODES 1
and 2. These limits maintain the power distribution within the range assumed in the
accident analyses. In MODES 1 and 2, the limits on APSR insertion specified by
this LCO maintain the axial fuel burup design conditions assumed in the reload
safety evaluation analysis. Applicability in MODES 3, 4, and 5 is not required,
because the reactor is subcritical.
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ACTIONS

For steady state power operation, a normal position for APSR insertion is specified
in the station operating procedures. The APSRs may be positioned as necessary
for transient AXIAL POWER IMBALANCE control until the fuel cycle design requires
them to be fully withdrawn. (Not all fuel cycles may incorporate APSR withdrawal.)
APSR position limits are not imposed for gray APSRs, with two exceptions. If the
fuel cycle design incorporates an APSR withdrawal (usually near end of cycle
(EOC)), the APSRs may not be maintained in the fully withdrawn position prior to
the fuel cycle burnup for the APSR withdrawal. If this occurs, the APSRs must be
restored to their normal inserted position. Conversely, after the fuel cycle burnup
for the APSR withdrawal occurs, the APSRs may not be reinserted for the
remainder of the fuel cycle. These restrictions apply to ensure the axial burnup
distribution that accumulates in the fuel will be consistent with the expected (as
designed) distribution.

A1l

For verification that the core linear heat rates are within their limits, SR 3.2.5.1 is
performed using the Incore Detector System to obtain a three dimensional power
distribution map. Successful verification that the LHRs are within their limits
ensures that operation with the APSRs inserted or withdrawn in violation of the
setpoints specified in the COLR do not violate either the ECCS or DNB criteria. The
required Completion Time of 2 hours is reasonable to allow the operator to obtain a
power distribution map and to verify the LHRs. Repeating SR 3.2.5.1 every 2 hours
is reasonable to ensure that continued verification of the LHRs is obtained as core
conditions (primarily the regulating rod insertion and induced xenon redistribution)
change.

Required Action A.1 is modified by a Note that requires the performance of

SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP. This
establishes a Required Action that is consistent with the Applicability of LCO 3.2.5,
“Power Peaking.”

A2

Indefinite operation with the APSRs positioned in violation of the setpoints specified
in the COLR is not prudent. Even if LHR monitoring per Required Action A.1 is
continued, the abnormal APSR positioning may cause an adverse xenon
redistribution, may cause the limits on AXIAL POWER IMBALANCE to be
exceeded, or may affect the long term fuel depletion pattern. Therefore, operation
is allowed for up to 24 hours. This required Completion Time is reasonable based
on the low probability of an event occurring simultaneously with the APSR position
out of specification. In addition, it precludes long term depletion with the APSRs in
positions that have not been analyzed, thereby limiting the potential for an adverse
xenon redistribution. This time limit also ensures that the intended bumup
distribution is maintained, and allows the operator sufficient time to reposition the
APSRs to correct their positions.
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Because the APSRs are not operated by the automatic contro! system, manual
action by the operator is required to restore the APSRs to the positions specified in
the COLR.

Ba

If the Required Action and associated Completion Time are not met, the reactor
must be placed in MODE 3, in which this LCO does not apply. This action ensures
that the fuel does not continue to be depleted in an unintended burnup distribution.
The required Completion Time of 6 hours is reasonable, based on operating
experience regarding the time required to reach MODE 3 from RTP in an orderly
manner and without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.2.2.1

Fuel cycle designs that allow APSR withdrawal near end of cycle (EOC) do not
permit reinsertion of APSRs after the time of withdrawal. Verification that the
APSRs are within their insertion setpoints at a 12 hour Frequency is sufficient to
ensure that the APSR insertion setpoints are preserved. The 12 hour Frequency
required for performing this verification is sufficient because APSRs are positioned
by manual control and are normally moved infrequently. The Frequency takes into
account other information available in the control room for monitoring the axial
power distribution in the reactor core.

REFERENCES
1. SAR Section 1.4, GDC 10 and GDC 26.

2. 10CFR 50.46.
3. SAR, Chapter 14.

4. 10CFR 50.36.
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 AXIAL POWER IMBALANCE Operating Limits

BASES

BACKGROUND

This LCO is required to limit the core power distribution based on accident initial
condition criteria.

The power density at any point in the core must be limited to maintain specified
acceptable fuel design limits, including limits that satisfy the criteria specified in

10 CFR 50.46 (Ref. 1). This LCO provides limits on AXIAL POWER IMBALANCE to
ensure that the core operates within the linear heat rate (LHR) limits given in the
COLR. Operation within the LHR limits given in the COLR prevents power peaks
that exceed the loss of coolant accident (LOCA) limits derived from the analysis of
the Emergency Core Cooling Systems (ECCS) and prevents departure from
nucleate boiling (DNB) during a loss of forced reactor coolant flow accident.

This LCO is required to limit fuel cladding failures that breach the primary fission
product barrier and release fission products into the reactor coolant in the event of a
LOCA, loss of forced reactor coolant flow accident, or other postulated accident
requiring termination by a Reactor Protection System trip function. This LCO limits
the amount of damage to the fuel cladding during an accident by maintaining the
validity of the assumptions in the safety analyses related to the initial power
distribution and reactivity.

Fuel cladding failure during a postulated LOCA is limited by restricting the maximum
LHR so that the peak cladding temperature does not exceed 2200°F (Ref. 1). Peak
cladding temperatures > 2200°F cause severe cladding failure by oxidation due to a
Zircaloy water reaction. Other criteria must also be met (e.g., maximum cladding
oxidation, maximum hydrogen generation, coolable geometry, and long term
cooling). However, peak cladding temperature is usually most limiting.

Proximity to the DNB condition is expressed by the departure from nucleate boiling
ratio (DNBR), defined as the ratio of the cladding surface heat flux required to
cause DNB to the actual cladding surface heat flux. The minimum DNBR value
during both normal operation and anticipated transients is limited to the DNBR
correlation limit for the particular fuel design in use and is accepted as an
appropriate margin to DNB. The DNB correlation limit ensures that there is at least
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the hot
fuel rod in the core does not experience DNB.

The measurement system independent limits on AXIAL POWER IMBALANCE are
determined analytically by the reload safety evaluation analysis without adjustment
for measurement system error and uncertainty. Operation beyond these limits
could invalidate the assumptions used in the accident analyses regarding the core
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power distribution. The AXIAL POWER IMBALANCE setpoints provided in the
COLR account for measurement system error and uncertainty.

APPLICABLE SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of normal operation and
abnormalities. The LCOs based on power distribution, LCO 3.2.1, "Regulating Rod
Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) Insertion
Limits,” LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and LCO 3.2.4,
"QUADRANT POWER TILT (QPT)," preclude core power distributions that would
violate the following fuel design criteria:

a. During a large break LOCA, peak cladding temperature must not exceed
2200°F (Ref. 1);

b. During a loss of forced reactor coolant flow accident, there must be at least a
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB condition.

The regulating rod positions, the APSR positions, the AXIAL POWER IMBALANCE,
and the QPT are process variables that characterize and control the three
dimensional power distribution of the reactor core.

Fuel cladding damage does not occur when the core is operated outside this LCO
during normal operation. However, fuel cladding damage could result should an
accident occur with simultaneous violation of one or more of the LCOs governing
the four process variables cited above. This potential for fuel cladding damage
exists because changes in the power distribution can cause increased power
peaking and corresponding increased local LHRs.

The regulating rod insertion, the APSR positions, the AXIAL POWER IMBALANCE,
and the QPT are monitored and controlled during power operation to ensure that
the power distribution is within the bounds set by the safety analyses. The axial
power distribution is maintained primarily by the AXIAL POWER IMBALANCE and
the APSR position limits; and the radial power distribution is maintained primarily by
the QPT limits. The regulating rod insertion limits affect both the radial and axial
power distributions.

The dependence of the core power distribution on burnup, regulating rod insertion,
APSR position, and spatial xenon distribution is taken into account when the reload
safety evaluation analysis is performed.

Operation at the AXIAL POWER IMBALANCE limit must be interpreted as operating
the core at the maximum allowable LHR assumed as initial conditions for the
accident analyses with the allowed QPT present.

AXIAL POWER IMBALANCE satisfies Criterion 2 of 10 CFR 50.36 (Ref. 2).
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LCO

The power distribution LCO limits have been established based on correlations
between power peaking and easily measured process variables: regulating rod
position, APSR position, AXIAL POWER IMBALANCE, and QPT. The AXIAL
POWER IMBALANCE envelope contained in the COLR represents the setpoints
beyond which the core power distribution could either exceed the LOCA LHR limits
or cause a reduction in the DNBR below the Safety Limit during the loss of flow
accident with the allowable QPT present and with the APSR positions consistent
with the limitations on APSR withdrawal determined by the fuel cycle design and
specified by LCO 3.2.2.

The AXIAL POWER IMBALANCE maximum allowable setpoints (measurement
system dependent limits) applicable for the full Incore Detector System, the
Minimum Incore Detector System, and the Excore Detector System are provided in

the COLR.

APPLICABILITY

In MODE 1, the limits on AXIAL POWER IMBALANCE must be maintained when
THERMAL POWER is > 40% RTP to prevent the core power distribution from
exceeding the LOCA and loss of flow assumptions used in the accident analyses.
Applicability of these limits at < 40% RTP in MODE 1 is not required. This operation
is acceptable based on engineering judgment because the combination of AXIAL
POWER IMBALANCE with the maximum allowable THERMAL POWER level will
not result in LHRs sufficiently large to violate the fuel design limits. In MODES 2, 3,
4, 5, and 8, this LCO is not applicable because the reactor is not generating
sufficient THERMAL POWER to produce fuel damage.

ACTIONS

Al

The AXIAL POWER IMBALANCE operating setpoints that maintain the validity of
the assumptions regarding the power distributions in the accident analyses of the
LOCA and the loss of flow accident are provided in the COLR. Operation within the
AXIAL POWER IMBALANCE setpoints given in the COLR is the acceptable region
of operation. Operation in violation of the AXIAL POWER IMBALANCE setpoints
given in the COLR is the restricted region of operation.

Operation with AXIAL POWER IMBALANCE in the restricted region shown on the
AXIAL POWER IMBALANCE figures in the COLR potentially violates the LOCA
LHR limits or the loss of flow accident DNB peaking limits or both. For verification
that core local LHRs are within their specified limits, SR 3.2.5.1 is performed using
the Incore Detector System to obtain a three dimensional power distribution map.
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Verification that core local LHRs are within their specified limits ensures that
operation with the AXIAL POWER IMBALANCE in the restricted region does not
violate the ECCS or 95/95 DNB criteria. The required Completion Time of 2 hours
provides reasonable time for the operator to obtain a power distribution map and to
determine and verify that the core local LHRs are within their specified limits. The
2 hour Frequency provides reasonable time to ensure that continued verification of
the core local LHRs is obtained as core conditions (primarily regulating rod insertion
and induced xenon redistribution) change, because little rod motion occurs in

2 hours due to fuel burmup, the potential for xenon redistribution is limited, and the
probability of an event occurring in this short time frame is fow.

A.2

Indefinite operation with the AXIAL POWER IMBALANCE in the restricted region is
not prudent. Even if LHR monitoring per Required Action A.1 is continued,
excessive AXIAL POWER IMBALANCE over an extended period of time may cause
a potentially adverse xenon redistribution to occur. Therefore, LHR monitoring is
only allowed for a maximum of 24 hours. This required Completion Time is
reasonable based on the low probability of a limiting event occurring simultaneously
with the AXIAL POWER IMBALANCE outside the setpoints of this LCO. in addition,
this limited Completion Time precludes long term depletion of the reactor fuel with
excessive AXIAL POWER IMBALANCE and gives the operator sufficient time to
reposition the APSRs or regulating rods to reduce the AXIAL POWER IMBALANCE
because adverse effects of xenon redistribution and fuel depletion are limited.

B

If the Required Actions and the associated Completion Times of Condition A are not
met, the AXIAL POWER IMBALANCE may exceed its specified limits and the
reactor may be operating with a global axial power distribution mismatch.

Continued operation in this configuration may induce an axial xenon oscillation and
may result in an increased linear heat generation rate when the xenon redistributes.
Reducing THERMAL POWER to < 40% RTP reduces the maximum LHR to a value
that does not exceed the LHR initial condition limits assumed in the accident
analyses. The required Completion Time of 4 hours is reasonable based on limiting
a potentially adverse xenon redistribution, the low probability of an accident
occurring in this relatively short time period, and the number of steps required to
complete this Action.

SURVEILLANCE REQUIREMENTS

SR 3.2.3.1
The AXIAL POWER IMBALANCE can be monitored by both the Incore and Excore

Detector Systems. The AXIAL POWER IMBALANCE maximum allowable setpoints
are derived from their corresponding measurement system independent limits by
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adjusting for both the system observability errors and instrumentation errors.

- -Although they may be based on the same measurement system independent limits,
the setpoints for the different systems are not identical because of differences in
the errors applicable for each of these systems. The uncertainty analysis that
defines the required error adjustment to convert the measurement system
independent limits to full incore detector system limits assumes that 75% of the
detectors in each quadrant are OPERABLE. Detectors located on the core major
axes are assumed to contribute one half of their output to each quadrant; detectors
in the center assembly are assumed to contribute one quarter of their output to
each quadrant. For AXIAL POWER IMBALANCE measurements using the Incore
Detector System, the Minimum Incore Detector System consists of OPERABLE
detectors configured as follows:

a. Nine detectors shall be arranged such that there are three detectors in each of
three strings and there are three detectors lying in the same axial plane, with
one plane at the core midplane and one plane in each axial core half;

b. The axial planes in each core half shall be symmetrical about the core
midplane; and

c. The detector strings shall not have radial symmetry.

Figure B 3.2.3-1 (Minimum Incore Detector System for AXIAL POWER IMBALANCE
Measurement) depicts an example of this configuration. This arrangement is
chosen to reduce the uncertainty in the measurement of the AXIAL POWER
IMBALANCE by the Minimum Incore Detector System. For example, the
requirement for placing one detector of each of the three strings at the core
midplane puts three detectors in the central region of the core where the neutron
flux tends to be higher. It also helps prevent measuring an AXIAL POWER
IMBALANCE that is excessively large when the reactor is operating at low
THERMAL POWER levels. The third requirement for placement of detectors (i.e.,
radial asymmetry) reduces uncertainty by measuring the neutron flux at core
locations that are not radially symmetric.

Verification of the AXIAL POWER IMBALANCE indication every 12 hours ensures
that the AXIAL POWER IMBALANCE setpoints are not violated and takes into
account other information and alarms available in the control room. This
Surveillance Frequency is acceptable because the mechanisms that can cause
AXIAL POWER IMBALANCE, such as xenon redistribution or control rod drive
mechanism malfunctions that cause slow AXIAL POWER IMBALANCE increases,
can be discovered by the operator before the specified limits are violated.

REFERENCES
1. 10 CFR 50.46.

2. 10CFR 50.36.
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Figure B 3.2.3-1 (page 1 of 1)
Minimum Incore System for AXIAL POWER IMBALANCE Measurement
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT (QPT)

BASES

BACKGROUND

This LCO is required to limit the core power distribution based on accident initial
condition criteria.

The power density at any point in the core must be limited to maintain specified
acceptable fuel design limits, including limits that preserve the criteria specified in
10 CFR 50.46 (Ref. 1). Together, LCO 3.2.1, "Regulating Rod Insertion Limits,"
LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) Insertion Limits," LCO 3.2.3,
"AXIAL POWER IMBALANCE Operating Limits," and LCO 3.2.4, "QUADRANT
POWER TILT (QPT)," provide limits on control component operation and on
monitored process variables to ensure that the core operates within the linear heat
rate (LHR) limits given in the COLR. Operation within the LHR limits given in the
COLR prevents power peaks that exceed the loss of coolant accident (LOCA) limits
derived by Emergency Core Cooling Systems (ECCS) analysis and prevents
departure from nucleate boiling (DNB) during a loss of forced reactor coolant flow
accident.

This LCO is required to limit fuel cladding failures that breach the primary fission
product barrier and release fission products to the reactor coolant in the event of a
LOCA, loss of forced reactor coolant flow, or other accident requiring termination by
a Reactor Protection System trip function. This LCO limits the amount of damage
to the fuel cladding during an accident by maintaining the validity of the
assumptions used in the safety analysis related to the initial power distribution and
reactivity.

Fuel cladding failure during a postulated LOCA is limited by restricting the maximum
LHR so that the peak cladding temperature does not exceed 2200°F (Ref. 1). Peak
cladding temperatures > 2200°F cause severe cladding failure by oxidation due to a
Zircaloy water reaction. Other criteria must also be met (e.g., maximum cladding
oxidation, maximum hydrogen generation, coolable geometry, and long term
cooling). However, peak cladding temperature is usually most limiting.

Proximity to the DNB condition is expressed by the departure from nucleate boiling
ratio (DNBR), defined as the ratio of the cladding surface heat flux required to
cause DNB to the actual cladding surface heat flux. The minimum DNBR value
during both normal operation and anticipated transients is limited to the DNBR
correlation limit for the particular fuel design in use, and is accepted as an
appropriate margin to DNB. The DNBR correlation limit ensures that there is at
least 95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience DNB.
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The measurement system independent limits on QPT are determined analytically by
the reload safety evaluation analysis without adjustment for measurement system
error and uncertainty. Operation beyond these limits could invalidate core power
distribution assumptions used in the accident analysis. The error adjusted
maximum allowable setpoints (measurement system dependent limits) for QPT are
specified in the COLR. '

APPLICABLE SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of normal operation and
abnormalities. The LCOs based on power distribution (LCO 3.2.1, LCO 3.2.2,
LCO 3.2.3, and LCO 3.2.4) preclude core power distributions that violate the
following fuel design criteria:

a. During a large break LOCA, the peak cladding temperature must not exceed
2200°F (Ref. 1).

b. During a loss of forced reactor coolant flow accident, there must be at least
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB condition.

QPT is one of the process variables that characterize and control the three
dimensional power distribution of the reactor core.

Fuel cladding damage does not occur when the core is operated outside this LCO
during normal operation. However, fuel cladding damage could result if an accident
occurs with simultaneous violation of one or more of the LCOs governing the core
power distribution. Changes in the power distribution can cause increased power
peaking and correspondingly increased local LHRs.

The dependence of the core power distribution on burnup, regulating rod insertion,
APSR position, and spatial xenon distribution is taken into account during the
reload safety evaluation analysis. An allowance for QPT is accommodated in the
analysis and resultant LCO limits. The increase in peaking taken for QPT is
developed from a database of full core power distribution calculations (Ref. 2). The
calculations consist of simulations of many power distributions with tilt causing
mechanisms (e.g., dropped or misaligned CONTROL RODS, broken APSR fingers
fully inserted, misloaded assemblies, and burnup gradients). An increase of

< 2% peak power per 1% QPT is supported by the analysis, therefore a value of
2% peak power increase per 1% QPT is used to bound peak power increases due
to QPT.

Operation at the AXIAL POWER IMBALANCE or rod insertion limits must be
interpreted as operating the core at the maximum allowable LHR for accident initial
conditions with the allowed QPT present.

QPT satisfies Criterion 2 of 10 CFR 50.36 (Ref. 3).
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LCO

The power distribution LCO limits have been established based on correlations
between power peaking and easily measured process variables: regulating rod
position, APSR position, AXIAL POWER IMBALANCE, and QPT. The regulating
rod insertion setpoints and the AXIAL POWER IMBALANCE boundaries contained
in the COLR represent the measurement system dependent limits at which the core
power distribution could either exceed the LOCA LHR limits or cause a reduction in
DNBR below the safety limit during a loss of flow accident with the allowable QPT
present and with an APSR position consistent with the limitations on APSR position
determined by the fuel cycle design and specified by LCO 3.2.2.

The allowable setpoints for steady state and maximum setpoints for QPT applicable
for the full symmetrical Incore Detector System, Minimum Incore Detector System,
and Excore Detector System are provided in the COLR. The setpoints for the three
systems are derived by adjustment of the measurement system independent QPT
limits also given in the COLR to allow for system observability and instrumentation
errors.

APPLICABILITY

In MODE 1, the limits on QPT must be maintained when THERMAL POWER is

> 20% RTP to prevent the core power distribution from exceeding the design limits.
The minimum power level of 20% RTP is large enough to obtain meaningful QPT
indications without compromising safety.

In MODE 2, the combination of QPT with maximum ALLOWABLE THERMAL
POWER level does not result in LHRs sufficiently large to violate the fuel design
limits, and therefore, applicability in this MODE is not required. Although not
specifically addressed in the LCO, QPTs greater than the maximum setpoint
specified in the COLR in MODE 1 with THERMAL POWER < 20% RTP are allowed
based on engineering judgement.

In MODES 3, 4, 5, and 6, this LCO is not applicable, because the reactor is not
generating significant THERMAL POWER and QPT is indeterminate.

ACTIONS

A1.1

The steady state setpoint specified in the COLR provides an allowance for QPT that
may occur during normal operation. A peaking increase to accommodate QPTs up
to the steady state setpoint is allowed by the regulating rod insertion limits of

LCO 3.2.1 and the AXIAL POWER IMBALANCE limits of LCO 3.2.3.
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Operation with QPT greater than the steady state setpoint specified in the COLR
potentially violates the LOCA LHR limits, or loss of flow accident DNB peaking
limits, or both. For verification that core local LHRs are within their specified limits,
SR 3.2.5.1 is performed using the Incore Detector System to obtain a three
dimensional power distribution map. Verification that core local LHRs are within
their limits ensures that operation with QPT greater than the steady state setpoint
does not violate the ECCS or 95/95 DNB criteria. The required Completion Time of
once per 2 hours is a reasonable amount of time to allow the operator to obtain a
power distribution map and to verify the core local LHRs. Repeating SR 3.2.5.1
every 2 hours is a reasonable Frequency at which to ensure that continued
verification of the core local LHRs is obtained as core conditions that influence QPT

change.

A1.21

The safety analysis has shown that a conservative corrective action is to reduce
THERMAL POWER by 2% RTP or more from the ALLOWABLE THERMAL
POWER for each 1% of QPT in excess of the steady state setpoint. This action
limits the local LHR to a value corresponding to the assumed accident initial
condition limits. The required Completion Time of 2 hours is reasonable, based on
limiting the potential for xenon redistribution, the low probability of an accident
occurring, and the steps required to complete the Required Action.

If QPT can be reduced to less than or equal to the steady state setpoint in

< 2 hours, the reactor may return to normal operation without undergoing a power
reduction. Significant radial xenon redistribution does not occur within this amount
of time.

The required Completion Time of 2 hours after the last performance of SR 3.2.5.1

allows reduction of THERMAL POWER in the event the operators cannot or choose
not to continue to perform SR 3.2.5.1 as required by Required Action A.1.1.

A1.2.2

Power operation is allowed to continue if THERMAL POWER is reduced in
accordance with Required Action A.1.2.1. The same reduction (i.e., 2% RTP or
more) is also applicable to the nuclear overpower based on Reactor Coolant
System (RCS) flow and AXIAL POWER IMBALANCE trip setpoint, for each 1% of
QPT in excess of the steady state limit. This reduction maintains both core
protection and thermal margins at the reduced THERMAL POWER level similar to
that at RTP. The required Completion Time of 10 hours or 10 hours after the last
performance of SR 3.2.5.1 is reasonable based on the need to limit the potentially
adverse xenon redistribution, the low probability of an accident occurring while
operating with the QPT limits not met, and the number of steps required to complete
the Required Action.
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A123

Power operation is allowed to continue if restrictions are imposed on the allowed
degree of regulating group insertion. This Required Action requires a reduction in
the regulating group insertion setpoints given in the COLR by > 2% RTP from the
ALLOWABLE THERMAL POWER for each 1% of QPT greater than the steady
state setpoint. Based on engineering judgment, this action is intended to reduce
the potential power peaking associated with regulating rod group insertion into the
core.

The Completion Time of 10 hours is reasonable based on the need to limit the
potentially adverse xenon redistribution, the low probability of an accident occurring
while operating with QPT limits not met, and the number of steps required to
complete the Required Action. The second Completion Time of 10 hours after the
last performance of SR 3.2.5.1 is based on the same reasoning and is provided in
the event the operators cannot or choose not to continue to perform SR 3.2.5.1 as
required by Required Action A.1.1.

A124

Power operation is allowed to continue if restrictions are imposed on the allowed
Operational Power iImbalance Setpoints given in the COLR. This Required Action
results in a reduction in the allowed THERMAL POWER level as a function of
AXIAL POWER IMBALANCE by > 2% RTP from the ALLOWABLE THERMAL
POWER for each 1% of QPT greater than the steady state limit. Based on
engineering judgment, this action is intended to reduce the potential power peaking
associated with the combined affects of operating with an AXIAL POWER
IMBALANCE and a QPT.

The Completion Time of 10 hours is reasonable based on the need to limit the
potentially adverse xenon redistribution, the low probability of an accident occurring
while operating with QPT limits not met, and the number of steps required to
complete the Required Action. The second Completion Time of 10 hours after the
last performance of SR 3.2.5.1 is based on the same reasoning and is provided in
the event the operators cannot or choose not to continue to perform SR 3.2.5.1 as
required by Required Action A.1.1.

A2

Although the actions directed by Required Action A.1.2.1 restore thermal margins, if
the source of the QPT is not established and corrected, it is prudent to establish
increased margins. A required Completion Time of 24 hours to reduce QPT to less
than the steady state limit is a reasonable time for investigation and corrective
measures.
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If the Required Actions and associated Completion Times of Condition A are not
met, a further power reduction is required. Power reduction to < 60% of
ALLOWABLE THERMAL POWER provides conservative protection from increased
peaking due to xenon redistribution. The required Completion Time of 2 hours is
reasonable to allow the operator to reduce THERMAL POWER to < 60% of
ALLOWABLE THERMAL POWER without challenging unit systems.

B.2

Reduction of the nuclear overpower trip setpoint to < 65.5% of ALLOWABLE
THERMAL POWER after THERMAL POWER has been reduced to < 60% of
ALLOWABLE THERMAL POWER maintains both core protection and
OPERABILITY margin at reduced power similar to that at full power. The required
Completion Time of 10 hours allows the operator sufficient time to reset the trip
setpoint and is reasonable based on operating experience.

€1

If the Required Actions and associated Completion Times of Condition B are not
met, then the reactor will continue in power operation with significant QPT. Either
the power level has not been reduced to comply with the Required Action or the
nuclear overpower trip setpoint has not been reduced within the required
Completion Time. To preclude risk of fuel damage in any of these conditions,
THERMAL POWER is reduced further. Operation below 20% RTP allows the
operator to investigate the cause of the QPT and to correctit. Local LHRs with a
large QPT do not violate the fuel design limits at or below 20% RTP. The required
Completion Time of 4 hours is acceptable based on limiting the potential increase in
local LHRs that could occur due to xenon redistribution with the QPT out of
specification.

D1

QPT in excess of the maximum setpoint specified in the COLR can be an indication
of a severe power distribution anomaly, and a power reduction to at most 20% RTP
ensures local LHRs do not exceed allowable limits while the cause is being
determined and corrected.

The required Completion Time of 4 hours is reasonable to allow the operator to
reduce THERMAL POWER to < 20% RTP without challenging unit systems.

SURVEILLANCE REQUIREMENTS

QPT can be monitored by both the Incore and Excore Detector systems. The QPT
setpoints are derived from their corresponding measurement system independent
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limits by adjustment for system observability errors and instrumentation errors.
Although they may be based on the same measurement system independent limit,
the limits for the different systems are not identical because of differences in the
errors applicable for these systems. For QPT measurements using the Incore
Detector System, the Minimum Incore Detector System consists of OPERABLE
detectors configured as follows:

a. Two sets of four detectors shall lie in each core half. Each set of detectors
shall lie in the same axial plane. The two sets in the same core half may lie in
the same axial plane.

b. Detectors in the same plane shall have quarter core radial symmetry.

Figure B 3.2.4-1 (Minimum Incore Detector System for QPT Measurement) depicts
an example of this configuration. The symmetric full Incore Detector System for
QPT uses the Incore Detector System as described above and is configured such
that at least 75% of the detectors in each core quadrant are OPERABLE.

SR 3.2.4.1

Checking the QPT indication every 7 days ensures that the operator can determine
whether the plant computer software and Incore Detector System inputs for
monitoring QPT are functioning properly, and takes into account other information
and alarms available to the operator in the control room. This procedure allows the
QPT mechanisms, such as xenon redistribution, burnup gradients, and CONTROL
ROD drive mechanism malfunctions, which can cause slow development of a QPT,
to be detected. Operating experience has confirmed the acceptability of a
Surveillance Frequency of 7 days.

Following restoration of the QPT to within the setpoint, operation at > 95% RTP may
proceed provided the QPT is determined to remain within the setpoint at the
increased THERMAL POWER level. In case QPT exceeds the setpoint for more
than 24 hours (Condition A), the potential for xenon redistribution is greater.
Therefore, the QPT is monitored for 12 consecutive hourly intervals to determine
whether the period of any oscillation due to xenon redistribution causes the QPT to
exceed the setpoint again.

REFERENCES
1. 10CFR 50.46
2. BAW 10122A, "Normal Operating Controls," Rev. 1, May 1984.

3. 10CFR 50.36
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Figure B 3.2.4-1 (page 1 of 1)
Minimum Incore System for QUADRANT POWER Tilt Measurement
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 Power Peaking

BASES

BACKGROUND

The purpose of this LCO is to establish limits that constrain the core power
distribution within design limits during normal operation, during abnormalities and
such that accident initial condition protection criteria are preserved. The accident
initial condition criteria are preserved by bounding operation within specified
acceptable fuel design limits. This is accomplished by limiting the local linear heat
rate (LHR) to three general constraints: 1) the LHR may not exceed a value that
results in fuel centerline melt, 2) the LHR may not exceed a value that would result
in peak cladding temperatures of greater than 2200°F during a loss of coolant
accident (LOCA), and 3) the LHR may not exceed a value that would result in the
minimum departure from nucleate boiling ratio (DNBR) dropping below the specified
acceptable fuel design limits in the event of the limiting loss of flow transient.

The LOCA-limited LHR is a specified acceptable fuel design limit that preserves the
initial conditions for the Emergency Core Cooling Systems (ECCS) analysis. The
LOCA-limited LHR is dependent upon core axial location and fuel batch design.
The LOCA-limited LHR may be designated as LHR in units kW/ft or as a power
peaking factor. When expressed as a power peaking factor, the LOCA-limited LHR
is designated as Fq(Z). Fqo(Z) is defined as the maximum local fuel rod linear power
density divided by the average fuel rod linear power density, assuming nominal fuel
pellet and rod dimensions. Operation within the limits given by the LOCA LHR
figure in the COLR prevents power generation rates that would exceed the
LOCA-limited LHR limits derived from the analysis of the ECCS.

The LOCA-limited LHR bounds the fuel centerline melt LHR limit. Thus, compliance
with the LOCA-limited LHR ensures compliance with the fuel centerline melt LHR.

The DNBR-limited LHR is a specified acceptable fuel design limit that preserves the
initial conditions for the limiting loss of flow transient. DNBR is defined as the ratio
of the heat flux that would cause departure from nucleate boiling (DNB) at a
particular core location to the actual heat flux at that core location. The
DNBR-limited LHR represents the linear power generation rate along the fue! rod on
which the minimum DNBR occurs. Compliance with this LHR value may be
accomplished: 1) by correlating the LHR at the limiting location to the critical heat
flux (expressed as a LHR) for the limiting location, 2) by correlating the LHR to
DNBR or DNB margin for the limiting location, or 3) by correlating the LHR to a
power peaking factor (designated as Fj.) for the limiting location.

The relationship between the observable parameters of neutron power, reactor

coolant flow, temperature and pressure and the critical heat flux, DNBR or DNB
margin is provided through use of a critical heat flux correlation. The critical heat
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flux correlations used to determine the critical heat flux for uniform and non-uniform
heat flux distributions are described in the Bases for SL 2.1.1. Fik is defined as the
ratio of the integral of linear power along the fuel rod on which the minimum DNBR
occurs to the average integrated rod power. Operation within the DNBR-limited
LHR limit prevents DNB during a postulated loss of forced reactor coolant flow
accident.

Measurement of the core core peaking factors using the Incore Detector System to
obtain a three dimensional power distribution map provides direct confirmation that
LHRs are within their limits and may be used to verify that the core local LHRs
remain bounded when one or more normal operating parameters exceed their
limits.

APPLICABLE SAFETY ANALYSES

The LOCA-limited LHR limits are determined by the ECCS analysis in order to limit
peak cladding temperatures to 2200°F during a LOCA. The maximum acceptable
cladding temperature is specified by 10 CFR 50.46 (Ref. 1). Higher cladding
temperatures could cause severe cladding failure by oxidation due to a Zircaloy
water reaction. Other criteria must also be met (e.g., maximum cladding oxidation,
maximum hydrogen generation, coolable geometry, and long term cooling).
However, peak cladding temperature is usually most limiting.

The DNBR-limited LHR limits provide protection from DNB during a limiting loss of
flow transient. Proximity to the DNB condition is expressed by the DNBR, defined
as the ratio of the heat flux that would cause DNB at a particular core location to the
actual heat flux at that core location. The minimum DNBR value during both normal
operation and anticipated transients is limited to the DNBR correlation limit for the
particular fuel design in use, and is accepted as an appropriate margin to DNB.

The DNBR correlation limit ensures that there is at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the hot fuel rod in the core does not
experience DNB. The critical heat flux correlations used to determine the critical
heat flux for uniform and non-uniform heat flux distributions are described in the
Bases for SL 2.1.1.

This LCO precludes core power distributions that violate the following fuel design
criteria:

a. During a large break LOCA, peak cladding temperature must not exceed
2200°F (Ref. 1).

b. During a loss of forced reactor coolant flow accident, there must be at least
95% probability at the 95% confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB condition.

The reload safety evaluation analysis determines limits on global core parameters

that characterize the core power distribution. The primary parameters used to
monitor and control the core power distribution are the regulating rod position, the
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APSR position, the AXIAL POWER IMBALANCE, and the QPT. These parameters
are normally used to monitor and control the core power distribution because their
measurements are continuously observable. Limits are placed on these parameters
to ensure that the core power peaking factors remain bounded during operation in
MODE 1 with THERMAL POWER greater than 20% RTP. Nuclear design model
calculational uncertainty, manufacturing tolerances (e.g., the engineering hot
channel factor), effects of fuel densification and rod bow, and modeling
simplifications (such as treatment of the spacer grid effects) are accommodated as
necessary through use of peaking augmentation factors in the reload safety
evaluation analysis (Ref. 2).

LHR limitations satisfy Criterion 2 of 10 CFR 50.36 (Ref. 3).

LCO

This LCO for power peaking ensures that the core operates within the LHR bounds
assumed for the ECCS and thermal hydraulic analyses. Verification that LHR is
within the limits of this LCO as specified in the COLR allows continued operation
when the Required Actions of LCO 3.1.4, “CONTROL ROD Group Alignment
Limits,” LCO 3.2.1, “Regulating Rod Group Insertion Limits,” LCO 3.2.2, “APSR
Insertion Limits,” LCO 3.2.3, “AXIAL POWER IMBALANCE Operating Limits,” and
LCO 3.2.4, "QUADRANT POWER TILT,” are entered. Conservative THERMAL
POWER reductions are required if the limits on LHR are exceeded. Verification that
LHR is within the limits is also required during MODE 1 PHYSICS TESTS per

LCO 3.1.8, “PHYSICS TESTS Exceptions - MODE 1.”

Measurement uncertainties are applied when LHR is determined using the Incore
Detector System. The measurement uncertainties applied to the measured values
account for uncertainties in observability and instrument string signal processing.

APPLICABILITY

In MODE 1 with THERMAL POWER > 20% RTP, the limits on LHR must be
maintained in order to prevent the core power distribution from exceeding the limits
assumed in the analyses of the LOCA and loss of forced reactor coolant flow
accidents. In MODE 1 with THERMAL POWER < 20% RTP and in MODES 2, 3, 4,
5, and 6, this LCO is not applicable because the reactor has insufficient stored
energy in the fuel or energy being transferred to the coolant to require a limit on the
distribution of core power.

The minimum THERMAL POWER level of 20% RTP was chosen based on the
ability of the incore detection system to satisfactorily obtain meaningful power
distribution data.
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ACTIONS

The operator must take care in interpreting the relationship of the LHRs, DNBRs,
and power peaking factors to their limits. Limiting values may be expressed as an
LHR, DNBR, margin to DNB or as power peaking factors. When expressed as
power peaking factors, the value must be adjusted in inverse proportion to the
THERMAL POWER level of the core as the power is reduced from RTP. Thus, the
allowable peaking factors will increase as THERMAL POWER decreases.

Al

When the LHR is determined not to be within its specified limit as determined by a
three dimensional power distribution map, a THERMAL POWER reduction is taken
to reduce the limiting LHR in the core. The Completion Time of 2 hours provides an
acceptable time to reduce power in an orderly manner and without allowing the unit
to remain in an unacceptable condition for an extended period of time.

B.1

If the Required Action and associated Completion Time for Condition A are not met,
then THERMAL POWER operation should be reduced. The reactor is placed in
MODE 1 with THERMAL POWER less than or equal to 20% RTP where this LCO
does not apply. The required Completion Time of 4 hours is a reasonable amount
of time for the operator to reduce THERMAL POWER in an orderly manner and
without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.2.5.1

Core power distribution monitoring is performed using the Incore Detector System
to obtain a three dimensional power distribution map. Maximum LHR values
obtained from this map may then be compared with the limits in the COLR to verify
that the limits have not been exceeded. Minimum DNBR values or DNB margins
determined from the core power distribution mapping may also be compared to their
limits or correlated to LHR values to verify that the limits have not been exceeded.
Measurement of the core power distribution in this manner may be used to verify
that the measured LHR values remain within their specified limits when one or more
of the limits specified by LCO 3.1.4, LCO 3.2.1,LCO03.2.2,LCO 3.2.3, or LCO 3.2.4
is exceeded, or when LCO 3.1.8 is applicable. If the local LHRs remain within their
limits when one or more of these parameters exceed their limits, operation at
THERMAL POWER may continue because the true initial conditions (the core
power distribution) remain within their specified limits.

Because the limits on LHR are preserved when the parameters specified by
LCO 3.1.4,LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or LCO 3.2.4 are within their limits, a
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Note is provided in the SR to indicate that monitoring core local LHRs is required
--enly when complying with the Required Actions of these LCOs and when LCO 3.1.8

is applicabie.

Frequencies for monitoring of the core local LHRs are specified in the Action
statements of the individual LCOs. These Frequencies are reasonable based on
the low probability of a limiting event occurring simultaneously with LHR exceeding
its limit, and they provide sufficient time for the operator to obtain a power
distribution map from the Incore Detector System. Indefinite THERMAL POWER
operation in a Required Action of LCO 3.1.4, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or
LCO 3.2.4 is permitted, because the core local LHRs assumed in the accident
analyses are within analyzed core power distributions and spatial xenon
distributions.

REFERENCES
1. 10CFR 50.46.

2. BAW-101 79P-A, “Safety Criteria and Methodology for Acceptable Cycle
Reload Analyses,” Rev. 2, October 1997.

3. 10CFR 50.36.
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CTS DISCUSSION OF CHANGES
ITS Section 3.2: POWER DISTRIBUTION LIMITS

ADMINISTRATIVE

Al

A4

ANO-1

The designated change represents a non-technical, non-intent change to the Arkansas
Nuclear One, Unit 1 Current Technical Specifications (CTS) made to make the ANO-1
Improved Technical Specifications (ITS) consistent with the B&W Standard Technical
Specification, NUREG-1430, Revision 1. This change does not alter the requirements
of the CTS or the NUREG. Examples of this type of change include: wording
preference; convention adoption; editorial, numbering and formatting changes; and
hierarchy structure.

The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the
NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will
be identified for retention in the ITS Bases.

CTS 3.5.2.6.4 establishes the Required Actions consistent with ITS 3.2.3 Condition B
with the exception that a final specific power level is not explicitly established in the
CTS. The final power level is implicitly established by the Applicability criteria
specified in CTS 3.5.2.6.1 in that the Specification applies during power operation
above 40% RTP. Based on the Applicability established in CTS 3.5.2.6.1 and the
requirements of LCO 3.0.1, the maximum required power reduction would consist of
placing the unit in a MODE in which the Specification no longer applied. In adopting
this specified power level in CTS 3.5.2.6.4, the Required Actions have been made
explicit. This change constitutes an administrative change intended to provide
clarification and explicit guidance. No technical or intent change is associated with this
editorial specification of an explicit power level. This change is consistent with
NUREG-1430.

CTS 3.5.2.4.2.b was modified to remove reference to the APSR withdrawal limits
because they are not power dependent and the CTS 3.5.2.4.2.b action has no effect on
the positioning of the APSRs. CTS 3.5.2.4.2.b was also modified to reflect that it
applies to the regulating rods and not the safety rods. The CTS referenced the control
rods indiscriminately. This is editorial because the safety rod positioning requirements
of CTS 3.1.3.5 are unaffected by the QPT actions. The CTS action was also modified
to specify that the setpoints shall be reduced rather than the limits. This is necessary
because the COLR presents the error adjusted setpoints.

CTS 3.5.2.4.2.c was modified to refer to the operational power imbalance setpoints
rather than the reactor power imbalance setpoints. This editorial change establishes
consistency with the title of the figure given in the COLR.

CTS 3.5.2.4.2.b and 3.5.2.4.2.c were both modified to refer to the COLR as the
location of the figures containing the setpoints modified by these CTS actions. The
CTS originally referred to specific figures within these actions. These figures were
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relocated to the COLR in Amendment 31. However, Amendment 31 failed to
incorporate a reference to the COLR. This change is editorial.

Not used.

In CTS 3.5.2.5.4, the exception to APSR alignment limits when performing
CONTROL ROD exercise testing was shown as administratively deleted in the CTS
markup. This is acceptable because this exception is not retained in the ITS. The
exception need not be retained because the ITS will not require freedom of movement
demonstrations (exercising) for APSRs. The freedom of movement demonstration is
unnecessary since the APSRs do not insert on a reactor trip and are not contributors to
the required SDM. This change is consistent with NUREG-1430.

An Applicability of MODE 1 with THERMAL POWER > 20% RTP is shown as
adopted for ITS 3.2.5. CTS 4.1.d did not have a specific assigned Applicability.
Current practice has been to require the performance of the CTS required Surveillance
consistent with CTS 3.5.2.4 requirements for QUADRANT POWER TILT
verification. The basis for this Applicability is the lower range of operability for the
Incore Detector System. This adopted Applicability is consistent with

NUREG-1430 3.2 4.

The Applicability for CTS 3.1.3.5 is provided by the statement “prior to any other
reduction in shutdown margin by deboration or regulating rod withdrawal during the
approach to criticality.” This statément precludes startup (ITS MODE 2) until the
requirements of CTS 3.5.2.5 (ITS 3.2.1) are met. Because of the adoption of the
Applicability of ITS 3.2.1 (MODES 1 and 2), and ITS LOC 3.0.4 (which precludes
entering MODE 2 without meeting the LCO), the CTS and ITS maintain consistent
requirements. Therefore, this change is administrative in nature. This change is
consistent with NUREG-1430.

CTS 3.5.2.4.4 established the Applicability for the CTS Quadrant Power Tilt
requirements which correlate to NUREG-1430 3.2.4. The CTS established the
Applicability as “during power operation above 15% of rated power.” ITS 3.2.4 wil
establish the Applicability as MODE 1 with THERMAL POWER > 20% RTP. Both
of these Applicabilities are based on the lower mode of OPERABILITY of the Incore
Detector System, therefore, the adoption of the 20% RTP Applicability in the ITS is
considered an Administrative change. Further, no practical operational benefit exists in
raising the Applicability from 15% RTP to 20% RTP; thus, this change is not
considered to result in the ITS being less restrictive with regards to the Applicability.
The 20% RTP Applicability will help ensure meaningful data acquisition when using the
Incore Detector System. This change is made solely to establish consistency between
ITS Specifications which rely on the Incore Detector System as suggested by
NUREG-1430.
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TECHNICAL CHANGE -- MORE RESTRICTIVE

M1

ANO-1

The CTS was marked to show adoption of ITS 3.2.4 Required Action A.2 and
Conditions B and C. Required Action A.2 limits the time that the unit can operate with
QPT greater than or equal to its steady state limit. This RA is necessary because of the
limitations associated with the analyses that support Required Action A.1.2.1.

ITS Condition B provides the compensatory measures if the Required Actions and
associated Completion Times of Condition A are not met. Continued unit operation is
allowed provided THERMAL POWER is reduced to less than 60% ALLOWABLE
THERMAL POWER (ATP) and the nuclear overpower trip setpoint is reduced to
<65.5% ATP. These actions provide assurance of adequate core operating thermal
margins and of a reasonable RPS protective action when operating with QPT above its
steady state limit. The adoption of the Required Action is more restrictive in that no
comparable CTS action is provided.

The adoption Condition C is more restrictive in that it will direct a reduction in
THERMAL POWER to less than or equal to 20% RTP with a Completion Time of

4 hours. This action is necessary because it removes the unit from the LCO
Applicability if the Condition B Required Actions can not be completed within the
specified Completion Times. The 4 hour Completion Time is based on the need to take
prompt corrective actions to reduce the core THERMAL POWER level when
operating with a QUADRANT POWER TILT greater than its limits while adhering to
unit operating procedures governing normal, non-emergency, power maneuvering rates
of <30% per hour. This Completion Time also recognizes the low probability of an
accident occurring coincident with the QUADRANT POWER TILT not within its
limits. The CTS provided no explicit requirements when QPT was in excess of the
limits for a period of time in excess of the CTS 3.5.2.4.2 completion time. This
situation would have required entry into CTS 3.0.3 which would have allowed an
indeterminate period of time, not to exceed 7 hours, to be below the CTS 3.5.2.4.4
applicability of 15% rated power. Adoption of ITS 3.2.4 Condition C, provides
Required Actions and associated Completion Times where none existed in CTS. These
changes are consistent with NUREG-1430.

ITS 3.2.2 Condition B is shown on the CTS markup to indicate its adoption in the ITS.
Currently, failure to provide compliance with the required actions given in

CTS 3.5.2.5.4 would result in entry into CTS 3.0.3. ITS 3.2.2 Required Action B.1
provides explicit guidance should the Required Action or Completion Time of
Condition A not be satisfied. The adoption of the specific requirements of Condition B .
constitutes a more restrictive change in that CTS 3.0.3 would have provided an hour
for restoration of the LCO and a total of 13 hours to reach ITS MODE 3 equivalent
conditions; whereas, the ITS will simply direct shutdown of the unit (establish
MODE 3) within 6 hours. This change is consistent with NUREG-1430.
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CTS 3.5.2 defines its Applicability as being “during power operation.” While the
regulating rod and APSR insertion limits found in CTS 3.5.2 are in-practice applied
during both Power Operations and Hot Standby conditions, the applicability of these
requirements during both of these operating conditions is not clearly expressed in the
CTS. The regulating rod and APSR insertion limits found in CTS 3.5.2 are being
replaced by ITS 3.2.1 and ITS 3.2.2. ITS 3.2.1 and ITS 3.2.2 will have Applicability
specified as MODES 1 and 2. The adoption of this Applicability represents more
restrictive operating requirements than those presently specified in the CTS. By
specifying Applicability in MODE 2, in addition to MODE 1, additional requirements
have been added where none were previously specified. This change is consistent with
NUREG-1430.

ITS 3.2.1 Condition D requirements will be more restrictive than CTS 3.5.2.5.3
requirements for situations in which the regulating rod groups are inserted into the
unacceptable operation region of the regulating group rod position limits given in the
COLR. The Completion Time for restoring the regulating group insertion to within
limits will be 2 hours (ITS 3.2.1 Required Action D.2.1), or a reduction in THERMAL
POWER to less than or equal to the THERMAL POWER allowed by the regulating
rod group insertion limits will be required within 2 hours (ITS 3.2.1 Required

Action D.2.2). These ITS Required Actions will be more restrictive than the present

4 hour restoration requirement established by CTS 3.5.2.5.3. This change is consistent
with NUREG-1430.

ITS SR3.2.1.1, SR 3.2.1.2 and SR 3.2.2.1 have been adopted. These SRs provide
requirements for verifying that regulating rod groups are within the required sequence
and overlap limits (SR 3.2.1.1), insertion limits (SR 3.2.1.2), and that the APSRs are
within acceptable position limits (SR 3.2.2.1). This verification ensures that the initial
conditions of the accident analyses are satisfied during operation. The adoption of
these SRs represent more restrictive requirements because no comparable CTS SRs
exist. This change is consistent with NUREG-1430 for SR 3.2.2.1 and NUREG-1430
as modified by TSTF-110, Rev 1 for SR 3.2.1.1 and SR 3.2.1.2.

CTS 3.5.2.4.3 allowed continued operation of the unit above hot shutdown with QPT
in excess of the maximum limit, for the purposes of “physics tests” and “diagnostic
testing.” Under this allowance, the unit could have operated at THERMAL POWER
levels up to approximately 60% RTP (with four RCPs operating). ITS 3.2.4

Condition D will require that THERMAL POWER be reduced to less than or equal to
20% RTP within 4 hours. Thus, adoption of the ITS requirement is more restrictive.
This Required Action is appropriate because: 1) it serves to remove the unit from the
LCO Applicability; 2) it limits the THERMAL POWER level to a magnitude that will
not exceed the thermal design limits of the core; and 3) it permits continued operation
which may be necessary to resolve the cause of the QPT. The 4 hour Completion Time
is based on the need to take prompt corrective actions to reduce the core THERMAL
POWER level when operating with QPT greater than its maximum limit while adhering
to unit operating procedures governing normal, non-emergency, power maneuvering
rates of <30% per hour. The 4 hour Completion Time provides a reasonable period of
time for the reactor operator to reduce the THERMAL POWER of the unit during a
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situation in which QPT has been made to exceed its maximum limit. This Completion
Time also recognizes the low probability of an accident occurring coincident with the

QPT not within its maximum limit. The adoption of the 4 hour Completion Time in the

ITS will be more restrictive because the CTS did not previously establish a Completion
Time for this required power reduction. This change is consistent with NUREG-1430.

CTS 3.5.2.5.3 established the regulating rod group position and sequence requirements
that correlate to ITS LCO 3.2.1. The CTS established that “corrective measures will
be taken immediately” and that acceptable “positions shall be attained within 4 hours.”
However, in the event that compliance is not attained within 4 hours, CTS 3.0.3 would
require the unit be in hot shutdown within 7 hours. In the ITS, should the requirements
not be met as directed by other Actions, ITS 3.2.1 Required Action E.1 will establish
that the unit be placed in MODE 3 within 6 hours. The more restrictive Completion
Time is considered appropriate because of the potential reactivity effects and
uncertainty associated with regulating rod group reactivity worth when sequence or
overlap requirements are not met. This change is consistent with NUREG-1430.

CTS 3.5.2.6.4 was modified to reflect that the required power reduction must be
accomplished within a Completion Time of 4 hours. The 4 hour Completion Time is
based on the need to take prompt corrective actions to reduce the core THERMAL
POWER level when operating with an AXIAL POWER IMBALANCE greater than its
limits while adhering to unit operating procedures governing normal, non-emergency,
power maneuvering rates of <30% per hour. The 4 hour Completion Time provides a
reasonable period of time for the reactor operator to reduce the THERMAL POWER
of the unit during a situation in which AXIAL POWER IMBALANCE has been made
to exceed its limits. This Completion Time also recognizes the low probability of an
accident occurring coincident with the AXIAL POWER IMBALANCE not within its
limits. The adoption of the 4 hour Completion Time in the ITS will be more restrictive
because the CTS did not previously establish a Completion Time for this required
power reduction.

CTS 4.1.d provides a required surveillance with no corresponding LCO or Actions.
Therefore, ITS LCO 3.2.5 Conditions A and B are shown as adopted on the CTS
mark-up. Condition A establishes the Required Action and Completion Time should
the linear heat rate (LHR) not be within its limit. Condition B establishes the Required
Action and Completion Time should Condition A not be satisfied. These actions are
necessary to establish un-ambiguous guidance for the Actions necessary to mitigate
those circumstances that may have resulted in excessive linear heat rates. The adoption
of these Conditions is shown as more restrictive because these Required Actions were
not contained in the CTS.
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The CTS markup shows the adoption of ITS 3.2.1 Required Action A.1 and its
associated Note. This Required Action provides verification of acceptable core power
distribution, specifically local core linear heat rates (local power peaking), during
conditions where the regulating rod group is inserted into the restricted operation
region given on a figure in the COLR. This verification preserves the initial conditions
of the ECCS accident analysis and DNBR analysis for loss of forced reactor coolant
flow. Inthe ITS, the performance of this RA on a 2 hour Completion Time will allow
continued unit operation for up to 24 hours. The Note indicates that the RA is only
required to be performed when the THERMAL POWER level is greater than

20% RTP. This establishes an applicability for the RA that is consistent with the

ITS 3.2.5 Applicability. The adoption of this RA, and its associated Note, imposes
more restrictive requirements in that no similar requirements existed in the CTS.

Refer to ITS 3.2.1 Required Action A.2 and DOC L6 regarding the less restrictive
aspects of this change. This change is consistent with NUREG-1430 as modified by
TSTF-160, Rev 1.

The CTS markup shows the adoption of ITS 3.2.2 Required Action A.1 and its
associated Note. This Required Action provides verification of acceptable core power
distribution, specifically local core linear heat rates (local power peaking), during
conditions where the axial power shaping rod (APSR) group is not positioned within
the limits of the COLR. This verification preserves the initial conditions of the ECCS
accident analysis and DNBR analysis for loss of forced reactor coolant flow. In the
ITS, the performance of this RA with a 2 hour periodic Completion Time will allow
continued unit operation for up to 24 hours (ITS 3.2.2 Required Action A.2). The
Note indicates that the RA is only required to be performed when the THERMAL
POWER level is greater than 20% RTP. This establishes an applicability for the RA
that is consistent with the ITS 3.2.5 Applicability.

The adoption of this RA, and its associated Note, imposes more restrictive
requirements in that no similar requirements existed in the CTS. Further, if the RA is
not completed within its specified 2 hour periodic Completion Time or is otherwise
incapable of being completed, then ITS 3.2.2 Required Action B.1 would require that
the unit be placed in MODE 3 within 6 hours. Thus, the ITS imposes a conditional
Action that was not present in the CTS. The CTS allows 4 hours to complete the
required action regardless of the ability to perform a verification of acceptable core
power distribution.

Refer to ITS 3.2.2 Required Action A.2 and DOC L4 regarding the less restrictive

aspects of this change. This change is consistent with NUREG-1430 as modified by
TSTF-160, Rev 1.
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The CTS markup shows the adoption of ITS 3.2.3 Required Action A.1. This
Required Action provides verification of acceptable core power distribution,
specifically local core linear heat rates (local power peaking), during conditions where
AXIAL POWER IMBALANCE is not within the limits of the COLR. This verification
preserves the initial conditions of the ECCS accident analysis and DNBR analysis for
loss of forced reactor coolant flow. In the ITS, the performance of this RA with a

2 hour periodic Completion Time will allow continued unit operation for up to

24 hours (ITS 3.2.3 Required Action A.2).

The adoption of this RA imposes more restrictive requirements in that no similar
requirements existed in the CTS. Further, if the RA is not completed within its
specified 2 hour Completion Time or is otherwise incapable of being completed, then
ITS 3.2.3 Required Action B.1 would require that THERMAL POWER be reduced to
less than or equal to 40% RTP within 4 hours. Thus, the ITS imposes a conditional
Action that was not present in the CTS. The CTS allows 4 hours to complete the
required action regardless of the ability to perform a verification of acceptable core

. power distribution.

M13

Mi14

ANO-1

Refer to ITS 3.2.3 Required Action A.2 and DOC L5 regarding the less restrictive
aspects of this change. This change is consistent with NUREG-1430.

CTS 3.5.2.4.1 presents the required action to reduce the THERMAL POWER level of
the unit should the QUADRANT POWER TILT exceed its limits. CTS 3.5.2.4.2
establishes a 4 hour completion time for the power reduction. ITS 3.2.4 Required
Action A.1.2.1 will require this power reduction be accomplished within 2 hours of
entry into the Condition or 2 hours after the last performance of SR 3.2.5.1 (ITS 3.2.4
Required Action A.1.1). The 2 hour Completion Time is necessary to ensure that local
linear heat rates are maintained within acceptable limits while limiting the potential for
xenon redistribution. This change is consistent with NUREG-1430.

The CTS markup shows the adoption of ITS 3.2.4 Required Action A.1.1. This
Required Action provides verification of acceptable core power distribution,
specifically local core linear heat rates (local power peaking), during conditions where
QUADRANT POWER TILT is not within the steady state limits presented in the
COLR. This verification preserves the initial conditions of the ECCS accident analysis
and DNBR analysis for loss of forced reactor coolant flow. In the ITS, the
performance of this RA on a 2 hour Frequency will allow unrestricted unit operation
for up to 24 hours as long as the linear heat rate (power peaking) criteria are met.

The adoption of this RA imposes more restrictive requirements in that no similar
requirements existed in the CTS. Further, if the RA is not completed within its
specified 2 hour periodic Completion Time or is otherwise incapable of being
completed, then ITS 3.2.4 Required Action A.1.2.1 would require that within 2 hours
THERMAL POWER be reduced 22% RTP from the ALLOWABLE THERMAL
POWER for each 1% of QPT greater than the limit. Thus, the ITS imposes a
conditional Action that was not present in the CTS. Further, the CTS allows 4 hours
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to complete the required action regardless of the ability to perform a verification of
acceptable core power distribution.

Refer to DOC L10 regarding the less restrictive aspects of this change. This change is
consistent with NUREG-1430.

The CTS markup shows the adoption of a second Completion Time for ITS 3.2.4
Required Action A.1.2.1. This second Completion Time imposes the requirement to
complete the required THERMAL POWER reduction within 2 hours following the last
performance of SR 3.2.5.1. This Completion Time limits the time that the unit may
operate with a QPT coincident with a potential excessive core linear heat rate or
excessive power peaking. The adoption of this Completion Time is more restrictive
because the CTS had no similar SR requirement and merely required a THERMAL
POWER reduction with a 4 hour completion time. This change is consistent with
NUREG-1430.

The CTS markup shows the adoption of a second Frequency for ITS SR 3.2.4.1. This
second Frequency imposes the requirement to complete the SR at one hour intervals
for 12 consecutive hours, or until verified acceptable at > 95% RTP, following the
restoration of QPT within limits. This Frequency is used to determine whether the
period of any oscillation due to xenon redistribution might cause the QPT to
subsequently exceed the limit. This change is more restrictive because the CTS
contained no similar SR Frequency requirements. This change is consistent with
NUREG-1430.

CTS 4.1.d established the requirements for core power distribution measurement.

LCO 3.2.5 will establish similar requirements in the ITS. The principle difference in the
ITS will be that the Surveillance (SR 3.2.5.1) is only performed when directed by

LCO 3.1.8, “PHYSICS TESTS Exceptions - MODE 1,” or by the Required Actions of
LCO 3.1.4, “CONTROL ROD Group Alignment Limits”; LCO 3.2.1, “Regulating Rod
Insertion Limits”; LCO 3.2.2, “AXIAL POWER SHAPING ROD (APSR) Insertion
Limits”; LCO 3.2.3, “AXTAL POWER IMBALANCE Operating Limits”; LCO 3.2.4,
“QUADRANT POWER TILT (QPT).” This represents a more restrictive requirement
than the CTS which required the performance of the Surveillance on a 10 effective full
power day (EFPD) frequency. This is more restrictive because it requires a repetitive
performance of the SR while operating in accordance with the Required Actions of the
above LCOs. Further, if SR 3.2.5.1 is not performed, or is incapable of being
performed within the required Completion Time, then a THERMAL POWER
reduction is required within a shorter Completion Time than that established within the
CTS.

This change in Frequency is acceptable because the steady state design considerations
of the core ensure margin to the thermal operating limits which are easily preserved
while operating in accordance with the LCO requirements previously listed. Thus, the
10 EFPD Frequency only provides a confirmation of already known conditions.
However, when required because of a failure to meet one or more of the ITS LCOs
(listed above), SR 3.2.5.1 is performed to ensure the continued acceptability of the
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core’s local linear heat rates. This verification ensures the continued compliance with
the core power distribution assumptions of the accident analyses even though specific
LCO requirements may not be met. Thus, the ITS SR Frequency will better ensure the
continued compliance with the safety analysis initial condition assumptions regarding
core power distribution.

This change is consistent with NUREG-1430.

CTS 3.5.4 established requirements for the OPERABILITY of the incore
instrumentation system when above 80% of operating power determined by the reactor
coolant pump combination (equivalent to 80% ATP in the ITS). The last paragraph of
CTS 3.5.4 provided an action that if the incore detector system is inoperable, the
system was not to be used for the applicable function (i.e., axial imbalance
determination or radial tilt determination). The ITS will require the incore detector
system to be OPERABLE anytime it is providing the required monitoring function
specified in ITS 3.2.3, 3.2.4 and 3.2.5. This extends the Applicability for this system’s
OPERABILITY down to 40% RTP when satisfying ITS 3.2.3 and down to 20% RTP
when satisfying ITS 3.2.4 and 3.2.5. Therefore, the ITS will impose requirements on
system OPERABILITY that are more restrictive than those in the CTS. This more
restrictive requirement is appropriate because it establishes monitoring system
OPERABILITY requirements consistent with the Applicability of the LCOs for the
parameters being monitored. This change is consistent with NUREG-1430.

The CTS markup shows the adoption of ITS SR 3.2.1.3. This SR requires a
verification that SDM is > 1%Ak/k within 4 hours prior to achieving criticality. The
SR verifies that there is sufficient SDM with the control rods at the estimated critical
position if it is necessary to shutdown or trip the reactor following criticality. The
adoption of this SR is more restrictive because the CTS had no similar SR requirement.
This change is consistent with NUREG-1430.
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The CTS markup shows the adoption of the Completion Times for ITS 3.2.4 Required
Actions A.1.2.2, A.1.2.3 and A.1.2.4. CTS 3.5.2.4.2 establishes the required actions if
the QUADRANT POWER TILT is not restored to within its limits. The CTS required
actions correlate to ITS 3.2.4 Required Actions A.1.2.1, A.1.2.2, A 123 and A.1.2.4.
The CTS states that these actions are to be completed within 4 hours. ITS Required
Actions A.1.2.2, A.1.2.3 and A.1.2.4 have a Completion Time of 10 hours from entry
into the Condition or 10 hours following the last performance of SR 3.2.5.1. Adoption
of the ITS Completion Time effectively lengthens by 6 hours the amount of time
allowed for the completion of these corrective Actions. The 10 hour Completion Time
is considered appropriate in light of the 2 hour Completion Time associated with ITS
Required Action A.1.2.1 and its required reduction in THERMAL POWER. During
the course of reducing the THERMAL POWER level of the unit, it is considered
imprudent to be simultaneously adjusting the setpoints of the Reactor Protection
System and attempting to modify the operational restraints governing regulating rod
position and axial power imbalance setpoints. The adoption of the 6 additional hours
provides sufficient time for an orderly power reduction followed by an orderly
execution of the tasks associated with ITS 3.2.4 Required Actions A.1.2.2, A.1.2.3 and
A.1.2.4. The 10 hour Completion Time is consistent with NUREG-1430.

Not Used.

CTS 3.5.2.4.3 establishes Required Actions that are inconsistent with CTS 3.0.1
requirements and ITS LCO 3.0.1 requirements. Specifically, the CTS directs that the
Unit be placed in hot shutdown (reactor subcritical) if the QUADRANT POWER TILT
is in excess of 25% unless diagnostic testing is to be performed or is being performed,
in which case, the unit is allowed to continue to operate providled THERMAL POWER
is maintained below the ALLOWABLE THERMAL POWER as adjusted by
CTS3.5.2.4.1. CTS 3.5.2.4, as applied at ANO-1, is applicable when operating at
greater than 15% of rated power. This applicability is based on the surveillance
requirement found in CTS 3.5.2.4.4. The requirement to go to CTS hot shutdown
(equivalent to ITS MODE 3) rather than to exit the Applicability (< 15% of rated
power) presents required actions inconsistent with the requirements of CTS 3.0.1.

ITS 3.2.4 is Applicable in MODE 1 with THERMAL POWER above 20% RTP.
NUREG 3.2.4 Condition F establishes the Required Actions if QPT is greater than the
maximum limit. NUREG 3.2.4 Condition F establishes that the THERMAL POWER
level of the unit be reduced to less than or equal to 20% RTP. The ITS will adopt this
required reduction to less than or equal to 20% RTP as the Required Action for
Condition D. This change represents less restrictive requirements in that continued
operation, below 20% RTP, with QPT greater than the limits specified in the COLR,
will be allowed even while not performing PHYSICS TESTS or “diagnostic testing.”
This change is consistent with NUREG-1430 3.2.4 Action F , LCO 3.0.1 and
LCO3.0.2.
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Note - a discussion regarding the difference in Applicability between CTS 3.5.2.4 and

~_ITS 3.2.4is given in Section 3.2 DOC A9.

CTS 3.5.2.5.4 established the LCO requirements and associated required actions for
the AXTIAL POWER SHAPING RODS (APSRs). The CTS required that the APSRs
be restored to within their limits within 4 hours. ITS 3.2.2 Required Action A.2 will
allow up to 24 hours to restore the APSRs to within their limits provided that core
power distribution is being monitored at 2 hour intervals (Required Action A.1). The
ITS will impose less restrictive requirements in that the unit will be allowed to operate
for a longer period of time with the APSRs not in accordance with their position limits.
However, this extension is only possible if ITS 3.2.2 Required Action A.1 is being
performed which ensures the acceptability of the core power distribution. ITS 3.2.2
Required Action A.1 is only required when THERMAL POWER is greater than

20% RTP. The extension in the allowed operating time is acceptable because the initial
conditions of the safety analyses are preserved by verification, using the Incore
Detector System, that core power distribution is within the initial conditions of the
safety analyses while operating at greater than 20% RTP. When operating below 20%
RTP with the APSRs not positioned in accordance with their limits, the extension in the
allowed operating time is acceptable because of the large operating margins that exist
in the core. The CTS did not provide a comparable required action to perform core
power distribution verification. This change is consistent with NUREG-1430 as
modified by TSTF-160.

CTS 3.5.2.6.3 and CTS 3.5.2.6.4 established the required actions for AXIAL POWER
IMBALANCE not within limits. The CTS required that the AXIAL POWER
IMBALANCE be restored to within its limits within 4 hours. ITS 3.2.3 Required
Action A.2 will allow up to 24 hours to restore the AXIAL POWER IMBALANCE to
within its limit provided that core power distribution is being monitored at 2 hour
intervals (Required Action A.1). The ITS will impose less restrictive requirements in
that the unit will be allowed to operate for a longer period of time with AXIAL
POWER IMBALANCE not in accordance with its limit. However, this extension is
only possible if ITS 3.2.3 Required Action A.1 is being performed which ensures the
acceptability of the core power distribution. This extension is acceptable because the -
initial conditions of the safety analyses are preserved by verification that core power
distribution is within the initial conditions of the safety analyses. The CTS did not
provide a comparable required action to perform core power distribution verification.
This change 1s consistent with NUREG-1430.
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CTS 3.5.2.5.3 directed that if the position setpoints were exceeded then corrective
measures shall be immediately taken to achieve an acceptable CONTROL ROD
position and that the acceptable CONTROL ROD position be achieved within 4 hours.
The ITS will adopt NUREG-1430 3.2.1 as modified by TSTF-345. ITS 3.2.1 will
establish Required Actions based on the safety significance of not having the regulating
rod group position, sequence or required overlap within the limits. The Required
Actions will be based on: 1) regulating rod group insertion into the restricted operation
region (ITS 3.2.1 Condition A and B); 2) regulating rod group insertion in an incorrect
sequence or group overlap requirements not within the limits (ITS 3.2.1 Condition C);
or 3) regulating group insertion into the unacceptable operation region (ITS 3.2.1
Condition D). The ITS provides differentiation between the types of regulating rod
group deviations, given above, that were not differentiated between in the CTS.

The ITS and CTS requirements will be similar for situations in which the regulating rod
groups are inserted into the restricted operation region and the core power distribution
is not being periodically verified. However, ITS provides a less restrictive Completion
Time for restoration of adherence to the limits (24 hours from discovery of failure to
meet the LCO (ITS 3.2.1 Required Action A.2)), provided that periodic surveillance of
an acceptable linear heat rate (ITS 3.2.1 Required Action A.1) is performed at 2 hour
intervals. If this surveillance is not performed, then ITS 3.2.1 Required Action B.1
requires a reduction in THERMAL POWER with a Completion Time of 2 hours.
Similarly, if the surveillance determines that the linear heat rates are not within limits,
the Actions of ITS 3.2.5 also require a power reduction within 2 hours. For the
scenario where the linear heat rate surveillance is not performed, the combination of the
Completion Times for Required Actions A.1 and B.1 maintains the present 4 hour
restoration requirement established by CTS 3.5.2.5.3. This change is less restrictive
because when the linear heat rate surveillance is being periodically performed the
Completion Time is 24 hours. This Completion Time is acceptable for the following
reasons:

1) The SDM requirements and ejected rod worth limitations are maintained by the fact
that the regulating rod group is not inserted out-of-sequence, proper overlap
requirements are met, and the group is not inserted into the unacceptable operation
region as given in the COLR. ITS Conditions C and D would apply to the other
cases and provide appropriate Required Actions.

2) During non-transient conditions, the power redistribution effects would be
generally slow and limited to those associated with changes in the local xenon
concentrations. Unacceptable changes in power distribution would be apparent as a
result of the verification of acceptable core power distributions through the
performance of ITS 3.2.1 Required Action A.1 and through observation of changes
in other monitored core parameters such as AXIAL POWER IMBALANCE and
QUADRANT POWER TILT. During transient conditions, other indication in the
control room is available to indicate the upset condition of the unit. This indication
is more than adequate to make a determination of whether the event has the
potential to induce significant power redistribution.
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3) For situations in which the regulating rod group was inserted into the unacceptable
operation region (beyond the insertion limit) of the COLR figure, the ITS Required
Action will result in the initiation of boration within 15 minutes. And, the
regulating rod group position must be returned to the acceptable operation region
given on the COLR figure or THERMAL POWER must be reduced to less than or
equal to the THERMAL POWER allowed by the regulating group insertion limits
within 2 hours (ITS 3.2.1 Condition D). The 15 minute Completion Time for
initiation of boration serves to ensure maintenance of an adequate SHUTDOWN
MARGIN and preservation of the limitations on ejected rod worth.

ITS Condition C will address those situations where the regulating rod group sequence
or overlap requirements are not met. Required Action C.1 requires that the regulating
rods be restored to within limits with a Completion Time of 4 hours, consistent with
CTS 3.5.2.5.3. Therefore, this aspect of the ITS may be more restrictive. This change
is consistent with NUREG-1430 as modified by TSTF-345 (except for ITS Required
Action C.1 as discussed above, which is consistent with CTS).

Not Used.

CTS 3.1.3.5 established the LCO requirements for safety rod and regulating rod group
positions as limited by CTS 3.5.2.1. CTS 3.5.2.1 established the requirement, that
during power operation, the available SHUTDOWN MARGIN (SDM) be greater than
or equal to the limit specified in the COLR with the highest worth CONTROL ROD
fully withdrawn. In addition, CTS 3.5.2.1 established the Required Action should this
SDM requirement not be satisfied (i.e., immediately initiate and continue boration until
the required SDM is met).

All CTS requirements for SDM will be maintained in the ITS. However, the ITS will
be less restrictive than the CTS in that the ITS will specify a Completion Time for the
initiation of boration as 15 minutes (Ref. ITS Required Action D.1). The CTS specifies
that this be initiated immediately. The 15 minute Completion Time of the ITS is
acceptable because it presents a realistic time frame for the required operator
manipulations to establish emergency boration. The 15 minute Completion Time is also
acceptable in light of the low probability of an accident occurring within this relatively
short time frame. This change is consistent with NUREG-1430.

CTS 3.5.2.6.1 established a surveillance frequency of 2 hours for monitoring AXIAL
POWER IMBALANCE. ITS SR 3.2.3.1 will have with a Frequency of 12 hours. The
12 hour Frequency is appropriate because the mechanisms that can cause AXIAL
POWER IMBALANCE, such as xenon redistribution or CONTROL ROD drive
mechanism malfunctions that cause AXIAL POWER IMBALANCE increase, can be
discovered by the operator before the specified limits are violated. This is supported by
the availability of other indication in the control room that would alert the operator of
the presence of malfunctions likely to induce an AXIAL POWER IMBALANCE. This
change is consistent with NUREG-1430 as modified by TSTF-110, Rev 2.
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CTS DISCUSSION OF CHANGES

The CTS markup shows the adoption of NUREG-1430 3.2.4 Required Action A.1.1.
This Required Action directs the performance of SR 3.2.5.1 at 2 hour intervals. The
structure of the ACTIONS in the ITS will allow unrestricted unit operation for up to
24 hours as long as this RA indicates that core local linear heat rates (power peaking)
are within acceptable limits. This verification ensures that the safety analysis initial
condition assumptions regarding core power distribution are met. Adoption of this
Required Action is less restrictive than CTS requirements because a mandatory power
reduction will not be required unless indicated as being necessary through performance
of the RA, or as a result of a failure to perform the RA. The adoption of this Required
Action is acceptable because the RA directly confirms the acceptability of the local
linear heat rates within the core. This change is consistent with NUREG-1430.

CTS 4.1.d established the requirements for core power distribution measurement.

- LCO 3.2.5 will establish similar requirements in the ITS. The principle difference in the

ANO-1

ITS will be that the Surveillance (SR 3.2.5. 1) is only performed when directed by

LCO 3.1.8, “PHYSICS TESTS Exceptions - MODE 1,” or by the Required Actions of
LCO 3.1.4, “CONTROL ROD Group Alignment Limits”; LCO 3.2.1, “Regulating Rod
Insertion Limits”; LCO 3.2.2, “AXIAL POWER SHAPING ROD (APSR) Insertion
Limits”; LCO 3.2.3, “AXIAL POWER IMBALANCE Operating Limits”; and

LCO 3.2.4, “QUADRANT POWER TILT (QPT).” This represents a less restrictive
requirement than the CTS which required the performance of the Surveillance on a

10 effective full power day (EFPD) frequency. Note that periodic incore power
distribution maps will continue to be performed per the recommendations from the core
designer for the purpose of verifying core behavior methodology assumptions and
determining fuel depletion characteristics.

This change in Frequency is acceptable because the steady state design considerations
of the core ensure margin to the thermal operating limits which are easily preserved
while operating in accordance with the LCO requirements previously listed. Thus, the
10 EFPD Frequency provides a confirmation of already known conditions. However,
when required because of a failure to meet one or more of the ITS LCOs (listed
above), SR 3.2.5.1 is performed to ensure the continued acceptability of the core’s
local linear heat rates. This verification ensures the continued compliance with the core
power distribution assumptions of the accident analyses even though specific LCO
requirements may not be met. Thus, the ITS SR F requency will better ensure the
continued compliance with the safety analysis initial condition assumptions regarding
core power distribution.

Also shown on the CTS markup was the annotation that the SR 3.2.5.1 Note was being
adopted. The adoption of this Note is an administrative function associated with the
structure and format of NUREG-1430. The Note is discussed here because of its
relationship with the change in SR Frequency. '

The adoption of the SR Note and Frequency is consistent with NUREG-1430.
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CTS DISCUSSION OF CHANGES

CTS 3.5.2.4 .4 established a QUADRANT POWER TILT (QPT) Surveillance
Frequency of 2 hours. NUREG-1430, as modified by TSTF-110, establishes a
Frequency of 7 days. ITS SR 3.2.4.1 will adopt this Frequency. The ITS SR
Frequency is based on the relatively slow changing nature of the QPT during steady
state conditions. During transient conditions, other indication is available in the control
room to alert the operator to plant conditions that may result in QPT exceeding its
limit. While operating within the Actions of other ITS LCOs due to events likely to
induce power redistribution effects, the Required Actions directing performance of

SR 3.2.5.1 are more than adequate in verifying an acceptable power distribution within
the core. Thus, the reduction in SR Frequency is acceptable.

This change is consistent with NUREG-1430 as modified by TSTF-110, Rev 2.

LESS RESTRICTIVE -- ADMINISTRATIVE DELETION OF REQUIREMENTS

LAl

ANO-1

This information has been moved to the SAR, COLR, ITS Bases, or TRM. This
information provides details of design or process which are not directly pertinent to the
actual requirement, i.e., Definition, Limiting Condition for Operation or Surveillance
Requirement, but rather describe an acceptable method of compliance. Since these
details are not necessary to adequately describe the actual regulatory requirement, they
can be moved to a licensee controlled document without a significant impact on safety.
Placing these details in controlled documents provides adequate assurance that they
will'be maintained. Changes to the SAR, COLR, and TRM are controlled by

10 CFR 50.59. Changes to the ITS Bases will be controlled in accordance with the
Bases Control Program. This change is consistent with NUREG-1430.

CTS Location New Location
3.5.2.4.3 (25% tilt limit value) COLR
3.5.2.5.2 (Overlap value only) COLR

3.5.2.7 SAR (7.2.2.3.2)
3.5.4 Specification (23 detectors) TRM

3541 Bases (3.2.3)
3542 Bases (3.2.4)
Table 4.1-1, Item 39 TRM
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temperature will not exceed the Final Acceptance Criteria) or loss of forced
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"R" - Relocation of requirements:

Relocating requirements which do not meet the Technical Specification selection criteria to
documents with an established control program allows the Technical Specifications to be reserved
only for those conditions or limitations upon reactor operation which are necessary to adequately
limit the possibility of an abnormal situation or event giving rise to an immediate threat to the
public health and safety, thereby focusing the scope of Technical Specifications.

Therefore, requirements which do not meet the Technical Specification selection criteria in
10 CFR 50.36 have been relocated to other controlled license basis documents. This regulation
addresses the scope and purpose of Technical Specifications. In doing so, it establishes a specific
set of objective criteria for determining which regulatory requirements and operating restrictions
should be included in Technical Specifications. These criteria are as follows:

Criterion 1:  Installed instrumentation that is used to detect and indicate in the control room a
significant abnormal degradation of the reactor coolant pressure boundary.

Criterion 2: A process variable that is an initial condition of a design basis accident (DBA) or
transient analysis that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier.

Criterion 3: A structure, system or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that
either assumes the failure of or presents a challenge to the integrity of a fission
barrier.

Criterion 4. A structure, system or component which operating experience or probabilistic
safety assessment has shown to be significant to public health and safety.

The application of these criteria is provided in the "Application of Selection Criteria to the ANO-1
Technical Specifications." Requirements which met the criteria have been included in the
proposed improved Technical Specifications. Entergy Operations proposes to remove the
requirements which do not meet the criteria from the Technical Specifications and relocate the
requirements to a suitable owner controlled document. The requirements in the relocated
Specifications will not be affected by this Technical Specification change. Entergy Operations will
initially continue to perform the required operation and maintenance to assure that the
requirements are satisfied. Relocating specific requirements for systems or variables will have no
impact on the system's operability or the variable's maintenance, as applicable.

ANO-1 G-1 2/02/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

License basis document control mechanisms, such as 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS
Section 5, “Administrative Controls,” will be utilized for the relocated Specifications as they will
be placed in other controlled license basis documents. This would allow Entergy Operations to
make changes to these requirements, without NRC approval, as allowed by the applicable
regulatory requirements. These controls are considered adequate for assuring structures, systems
and components in the relocated Specifications are maintained operable and variables in the
relocated Specifications are maintained within limits.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates requirements and surveillances for structures, systems,
components or variables which did not meet the criteria for inclusion in Technical
Specifications as identified in the Application of Selection Criteria to the ANO-1 Technical
Specifications. The affected structures, systems, components or variables are not assumed
to be initiators of analyzed events and are not assumed to mitigate accident or transient
events. The requirements and surveillances for these affected structures, systems,
components or variables will be relocated from the Technical Specifications to an
appropriate administratively controlled license basis document and maintained pursuant to
the applicable regulatory requirements. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or change in parameters governing normal
plant operation. The proposed change will not impose any different requirements and
adequate control of information will be maintained. Thus, this change does not create the
possibility of a new or different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the affected requirement will be relocated to an
owner controlled license basis document for which future changes will be evaluated
pursuant to the requirements of the applicable regulatory requirements. Therefore, this
change does not involve a significant reduction in a margin of safety.

ANO-1 G-2 2/02/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"A'" - Administrative changes to requirements:

Reformatting and rewording the remaining requirements in accordance with the style of the
improved Babcock & Wilcox Standard Technical Specifications in NUREG-1430 will make the
Technical Specifications more readily understandable to plant operators and other users.
Application of the format and style will also assure consistency is achieved between specifications.
As a result, the reformatting and rewording of the Technical Specifications has been performed to
make them more readily understandable by plant operators and other users. During this
reformatting and rewording process, no technical changes (either actual or interpretational) to the
Technical Specifications were made unless they were identified and Justified.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated? :

The proposed change involves reformatting and rewording of the existing Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not
impact initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change will not impose any different requirements. Thus,.
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions. This change is administrative in nature. As

such, there is no technical change to the requirements and therefore, there is no significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"LA" - Less restrictive, Administrative deletion of requirements:

Portions of some Specifications provide information that is descriptive in nature regarding the
equipment, system(s), actions or surveillances. This information is proposed to be deleted from
the specification and relocated to other license basis documents which are under licensee control.

These documents include the TS Bases, Safety Analysis Report (SAR), Technical Requirements
Manual, and Programs and Manuals identified in ITS Section 5, “Administrative Controls.” The
removal of descriptive information is permissible, because the documents containing the relocated
information will be controlled through the applicable process provided by the regulatory
requirements, e.g., 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS Section 5, “Administrative
Controls.” This will not impact the actual requirements but may provide some flexibility in how
the requirement is conducted. Therefore, the descriptive information that has been moved
continues to be maintained in an appropriately controlled manner.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 5 0.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates requirements from the Technical Specifications to other
license basis documents which are under licensee control. The documents containing the
relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change will not impose any different requirements and
adequate control of the information will be maintained. Thus, this change does not create
the possibility of a new or different kind of accident from any accident previously
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

Does this change involve a significant reduction in a2 margin of safety?

The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the requirements to be transposed from the
Technical Specifications to other license basis documents, which are under licensee
control, are the same as the existing Technical Specifications. The documents containing
the relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant reduction in a margin
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"M" - More restrictive changes to requirements:

The ANO-1 Technical Specifications are proposed to be modified in some areas to impose more
stringent requirements than previously identified. These more restrictive modifications are being
imposed to be consistent with the improved Babcock & Wilcox Standard Technical
Specifications. Such changes have been made after ensuring the previously evaluated safety
analysis was not affected. Also, other more restrictive technical changes have been made to
achieve consistency, correct discrepancies, and remove ambiguities from the specification.

The modification of the ANQ-1 Technical Specifications and the changes made to achieve
consistency within the specifications have been performed in a manner such that the most
stringent requirements are imposed, except in cases which are individually evaluated.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as quoted below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change provides more stringent requirements for the ANO-1 Technical
Specifications. These more stringent requirements are not assumed to be initiators of
analyzed events and will not alter assumptions relative to mitigation of accident or
transient events. The change has been confirmed to ensure no previously evaluated
accident has been adversely affected. The more stringent requirements are imposed to
ensure process variables, structures, systems and components are maintained consistent
with the safety analyses and licensing basis. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change does impose different requirements. However,
these changes do not impact the safety analysis and licensing basis. Thus, this change does
not create the possibility of a new or different kind of accident from any accident
previously evaluated for ANO-1.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

Does this change involve a significant reduction in a2 margin of safety?

The imposition of more stringent requirements prevents a reduction in the margin of plant
safety by:

a)
b)
c)
d)
e)
f)
g)

Increasing the analytical or safety limit,

Increasing the scope of the specification to include additional plant equipment,
Increasing the applicability of the specification,

Providing additional actions,

Decreasing restoration times,

Imposing new surveillances, or

Decreasing surveillance intervals.

The change is consistent with the safety analysis and licensing basis. Therefore, this
change does not involve a reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

ANO-1 ITS SECTION

Entergy Operations has evaluated these proposed Technical Specification changes and has
determined that they involve no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

NSHC3.2 L1

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time for performance does not significantly increase the probability of
occurrence of any analyzed event since the function of the equipment, or limit for the parameter,
does not change (and therefore any initiation scenarios are not changed) and the proposed -
Completion Time extension is short (and therefore limits the impact on probability). Also, an
extension of the Completion Time provides additional opportunity to restore compliance with the
requirements and avoid the increased potential for a transient during the shutdown process.
Further, the Completion Time for performance of Required Actions does not significantly increase
the consequences of an accident because a change in the Completion Time does not change the
assumed response of the equipment in performing its specified mitigatory functions, or change the
response of the core parameters to assumed scenarios, from that considered during the original
Completion Time.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.

The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously -
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Time has been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, the short extension of
the Completion Time interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC3.2 1.3

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

QUADRANT POWER TILT (QPT) limits are used to control core power distribution to within
the initial assumptions of the accident analysis. However, the QPT is not considered as an
initiator of any previously analyzed accident. As such the proposed change in Applicability of the
QPT limit requirements will not significantly increase the probability of any accident previously
evaluated. The proposed change allows for continued operation with no QPT limits below
20% RTP since the resulting maximum linear heat rate (LHR) is not high enough to cause
violation of the LOCA LHR limit or the initial condition DNB allowable peaking limit during
accidents initiated at this low power level. Therefore, this change does not involve a significant
increase in the consequences of any accident previously evaluated

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken, during the conditions
which may result in violation of core power distribution limits. Thus, this change does not create
the possibility of a new or different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The Applicability and Required Actions have been determined based on the safety analysis
functions and core parameters to be maintained. The proposed Applicability has been determined
appropriate based on the lack of need to monitor and maintain the core power distribution at the
low power levels. Therefore, the change of the Applicability and Required Actions does not
involve a significant reduction in the margin of safety.

ANO-1 Page 3 of 12 2/02/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 14

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time also does not significantly increase the probability of occurrence
of any analyzed event since the function of the equipment, or limit for the parameter, does not
change (and therefore any initiation scenarios are not changed) and the proposed Completion
Time extension is short (and therefore limits the impact on probability). An extension of the
Completion Time provides additional opportunity to restore compliance with the requirements
and avoid the increased potential for a transient during the shutdown process. The Completion
Time for performance of Required Actions does not significantly increase the consequences of an
accident because a change in the Completion Time does not change the assumed response of the
equipment in performing its specified mitigatory functions, or change the response of the core
parameters to assumed scenarios from that considered during the original Completion Time. In
addition, the extension in Completion Time is dependent upon the performance of a new Required
Action that provides verification of local linear heat rates within the core. This verification
preserves the initial conditions of the accident analysis regarding core power distribution.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated? :

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Appropriate Required Actions have been determined based on the safety analysis functions to be
maintained. The proposed Completion Time has been determined appropriate based on a
combination of the importance of the function or parameter to be restored and engineering
judgment. In addition, a new Required Action has been adopted which provides verification of
local core linear heat rates while operating within the extension of the Completion Time.
Therefore, the extension of the Completion Time interval does not involve a significant reduction
in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

NSHC 3.2 L5

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time also does not significantly increase the probability of occurrence
of any analyzed event since the function of the equipment, or limit for the parameter, does not
change (and therefore any initiation scenarios are not changed) and the proposed Completion
Time extension is short (and therefore limits the impact on probability). An extension of the
Completion Time provides additional opportunity to restore compliance with the requirements
and avoid the increased potential for a transient during the shutdown process. The Completion
Time for performance of Required Actions does not significantly increase the consequences of an
accident because a change in the Completion Time does not change the assumed response of the
equipment in performing its specified mitigatory functions, or change the response of the core
parameters to assumed scenarios, from that considered during the original Completion Time. In
addition, the extension in Completion Time is dependent upon the performance of a new Required
Action that provides verification of local linear heat rates within the core. This verification
preserves the initial conditions of the accident analysis regarding core power distribution.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Appropriate Required Actions have been determined based on the safety analysis functions to be -
maintained. The proposed Completion Time has been determined appropriate based on a
combination of the importance of the function or parameter to be restored and engineering
judgment. In addition, a new Required Action has been adopted which provides verification of
local core linear heat rates while operating within the extension of the Completion Time.
Therefore, the extension of the Completion Time interval does not involve a significant reduction
in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L6

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Times for the Required Actions do not result in any hardware
changes. The extension of the Completion Times also does not significantly increase the
probability of occurrence of any analyzed event since the function of the equipment, or limit for
the parameter, does not change (and therefore any initiation scenarios are not changed). An
extension of the Completion Times provides additional opportunity to restore compliance with the
requirements and avoid the increased potential for a transient during the shutdown process. The
Completion Times for performance of the Required Actions do not significantly increase the
consequences of an accident because a change in the Completion Times does not change the
assumed response of the equipment in performing its specified mitigatory functions, or change the
response of the core parameters to assumed scenarios, from that considered during the original
Completion Times. For example, the extension of one of the Completion Times is dependent
upon the performance of a new Required Action that provides verification of local linear heat
rates within the core. This verification preserves the initial conditions of the accident analysis
regarding core power distribution. An extension of another Completion Time is premised on the
initiation of boration to re-establish the required SHUTDOWN MARGIN while simultaneously
reducing THERMAL POWER to preserve the ejected rod worth reactivity worth assumptions.
The third and fourth extensions in the Completion Time establish a realistic opportunity to
perform the Required Action without unduly challenging the ability of the operator to control the
unit. All of these function to implement appropriate Required Actions that provide mitigatory
measures to the out-of-LCO-compliance condition. Therefore, the extension of the Completion
Times does not significantly increase the consequences of an evaluated accident.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated? -

The proposed changes do not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed changes will still ensure prompt restoration of compliance with the limiting
condition for operation, or prompt and appropriate compensatory actions are taken. Thus, this
change does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Times have been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, the extension of the
Completion Time intervals do not involve a significant reduction in the margin of safety.
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NSHC 3.2 L7 Not Used.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC3.2 1.8

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time for performance also does not significantly increase the
probability of occurrence for initiation of any analyzed event since the function of the equipment,
or limit for the parameter, does not change (and therefore any initiation scenarios are not
changed) and the proposed Completion Time extension is short (and therefore limits the impact
on probability). Also, an extension of the Completion Time provides additional opportunity to
restore compliance with the requirements and avoid the increased potential for a transient during
the shutdown process. Further, the Completion Time for performance of Required Actions does
not significantly increase the consequences of an accident because a change in the Completion
Time does not change the assumed response of the equipment in performing its specified
mitigation functions, or change the response of the core parameters to assumed scenarios, from
that considered during the original Completion Time.

2, Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis

functions to be maintained. The proposed Completion Time has been determined appropriate

based on a combination of the time required to perform the action, the relative importance of the -
function or parameter to be restored, and engineering judgment. Therefore, the short extension of

the Completion Time interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 1.9

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Surveillance Frequency does not result in any hardware changes. The
Frequency for performance also does not significantly increase the probability of occurrence of
any analyzed event since the function of the equipment, or limit for the parameter, does not
change (and therefore any initiation scenarios are not changed). Further, the Frequency for
performance of a Surveillance does not significantly increase the consequences of an accident
because a change in the Frequency does not change the assumed response of the equipment in
performing its specified mitigatory functions, or change the response of the core parameters to
assumed scenarios, from that considered during the original Frequency.

2. Does the change create the possibﬂify of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Frequency has been determined appropriate based on a
combination of the time required to perform the surveillance, the relative importance of the
function or parameter to be verified, the causes or events that would induce a change in the
monitored parameter, available instrumentation for recognition of events that might cause a
change in the monitored parameter, and engineering judgment. Therefore, the extension of the
Frequency interval does not involve a significant reduction in the margin of safety.
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NSHC 3.2 1.10

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The 24 hour delay of the CTS requirement to initiate a mandatory power reduction based on
indication of a QUADRANT POWER TILT (QPT) above its steady state limit does not result in
any hardware changes. The delay of the mandatory power reduction requirement also does not
significantly increase the probability of occurrence of any analyzed event since the function of the
equipment, or limit for the parameter, does not change (and therefore any initiation scenarios are
not changed). The delay of the mandatory power reduction requirement provides additional
opportunity to restore compliance with the LCO requirements and avoid the increased potential
for a transient during the power reduction process. The delay of the mandatory power reduction
also minimizes power redistribution phenomena associated with the power reduction which may
exacerbate the QPT. The delay of the mandatory power reduction does not significantly increase
the consequences of an accident because the core power distribution continues to be verified as
acceptable through the performance of ITS SR 3.2.5.1. This Surveillance verifies that core power
distribution remains within the ECCS accident analysis assumptions and the DNBR loss of flow
analyses. If this Surveillance indicates that an unacceptable power distribution exists, then
LCO 3.2.5 Required Actions exist that require a prompt reduction in core THERMAL POWER.

2, Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Appropriate Required Actions have been determined based on the safety analysis functions to be
maintained. The proposed Required Actions for QPT have been determined appropriate based on
a combination of the importance of the function or parameter to be restored and engineering
judgment. In addition, a new Required Action has been adopted which provides verification of
local core linear heat rates while operating with a QPT in excess of its steady state limit.
Therefore, the delay of the mandatory CTS power reduction does not involve a significant
reduction in the margin of safety. '

ANO-1 Page 10 of 12 2/02/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

NSHC 3.2 L11

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The establishment of a conditional Frequency for the performance of SR 3.2.5.1 vice the
CTS 4.1.d requirement that the SR be performed every 10 EFPD does not constitute a hardware
change or other physical alteration of the plant. The Frequency for performance of SR 3.2.5.1 in
the ITS will be when required by LCO 3.1.8 and the Required Actions of LCO 3.1.4, LCO 3.2.1,
LCO3.22, LCO 3.2.3, and LCO 3.2.4. The deletion of the fixed CTS SR Frequency does not
significantly increase the probability of occurrence of any analyzed event since the function of the
equipment, or limit for the parameter, does not change (and therefore any initiation scenarios are
not changed). The consequences of a previously evaluated accident will not be significantly
increased because the actual core power distribution will be verified within its limits by the
performance of SR 3.2.5.1 when required by the appropriate LCO or Required Action, given
above. The ITS will key performance of the SR on operational conditions that might lead to a
challenge of the core local linear heat rates such that the ECCS or DNBR analyses are not
satisfied.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Appropriate Required Actions have been determined based on the safety analysis functions to be
maintained. The proposed SR Frequency has been determined appropriate based on a -
combination of the importance of the function or parameter to be restored and engineering
judgment. In addition, the new SR Frequency provides verification of local core linear heat rates
while operating within the Actions of the various specifications listed above. Therefore, the
change in SR Frequency does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC3.2 112

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The extension of the Frequency for the performance of a Surveillance does not constitute a
hardware change or other physical alteration of the plant. The extension of the SR Frequency
does not significantly increase the probability of occurrence of any analyzed event since the
function of the equipment, or limit for the parameter, does not change (and therefore any initiation
scenarios are not changed). The SR Frequency is based on the relatively slow changing nature of
the QPT during steady state conditions. During transient conditions, other indication is available
in the control room to alert the operator to plant conditions that may result in QPT exceeding its
limit. While operating within the Actions of other ITS LCOs due to events likely to induce power
redistribution effects, the Required Actions directing performance of SR 3.2.5.1 are more than
adequate in verifying an acceptable power distribution within the core. Thus, the consequences of
a previously evaluated accident will not be significantly increased because the actual core power
distribution will be verified within its limits by the performance of SR 3.2.5.1 when required by
the appropriate LCO or Required Action.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting condition
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does
not create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Appropriate Required Actions have been determined based on the safety analysis functions to be
maintained. The proposed SR Frequency has been determined appropriate based on a
combination of the importance of the function or parameter to be restored and engineering
judgment. In addition, the new SR Frequency acknowledges the slow nature of changes in QPT
during steady state conditions. Appropriate Required Actions provide verification of local core
linear heat rates while operating within the Actions of the various specifications referenced above.
Therefore, the change in SR Frequency does not involve a significant reduction in the margin of
safety.
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ITS DISCUSSION OF DIFFERENCES
ITS Section 3.2: Power Distribution Limits

1. Several changes were made to the ACTIONS established for ITS 3.2.1. These changes
include: 1) a minor editorial change, and 2) the addition of a new Condition C which is
necessary because the NUREG-1430 ACTIONS do not appropriately address the
Required Action and associated Completion Time for regulating rod groups that are not
positioned in accordance with the required sequence or overlap requirements. The
following paragraphs describe these changes in detail.

1) Editorial changes were made to reflect consistent titles for the regions on the

- regulating rod group insertion limits figures contained in the COLR. InITS 3.2.1
Condition A and Condition D, the word “operational” was changed to “operation.” In
ITS 3.2.1 Required Action D.2.1, the word “operating” was changed to “operation.”
These changes establish titles consistent with the NUREG-1430 3.2.1 Bases.

2) NUREG 3.2.1 Condition A is entered when the regulating rods are inserted into the
restricted operation region, or sequence or overlap requirements are not met.
However, NUREG Required Actions A.1 and A.2 do not address the group(s) out of
sequence or the group overlap requirements not met condition. Therefore, ITS
Condition C is added (as in NRC approved TSTF-345) so that a specific Required
Action is provided to restore compliance with the LCO should the regulating rod
group sequence or overlap requirements not be met. ITS Required Action C.1
requires that the regulating rod groups be restored to within the limits with a
Completion Time of 4 hours. Four hours was chosen based on CTS 3.5.2.5.3, which
also provides 4 hours (Note that TSTF-345 provided 2 hours for this Required
Action). This change is consistent with generic change TSTF-345, as modified to
match CTS.

3) The aforementioned changes require that NUREG 3.2.1 Condition C be revised to
represent ITS 3.2.1 Condition D and that NUREG 3.2.1 Condition D be revised to
represent ITS 3.2.1 Condition E. Further, the inclusion of ITS 3.2.1 Condition C (and
re-designation of NUREG 3.2.1 Condition C as ITS 3.2.1 Condition D) requires that
ITS 3.2.1 Condition E read “Required Actions and associated Completion Times of
Conditions C or D not met” to ensure that appropriate actions are provided should
Conditions C or D not be satisfied. The appropriate action is to remove the unit from
the LCO Applicability, which is accomplished by having the unit proceed to MODE 3
with a Completion Time of 6 hours.

4) TSTF-160, Rev 1, was incorporated which reflects that ITS 3.2.1 Required
Action A. 1, performance of SR 3.2.5.1, is only required when THERMAL POWER is
greater than 20% RTP. This Note provides an Applicability for the Required Action
which is consistent with the ITS LCO 3.2.5 Applicability.

The Bases for LCO 3.2.1 were similarly marked to reflect these changes.
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ITS DISCUSSION OF DIFFERENCES
ITS Section 3.2: Power Distribution Limits

ANO-1

. NUREG-1430 LCO 3.2.1 Required Action C.1 was modified to reflect generic change

TSTF-009, Rev 1.

. NUREG-1430 3.2.1 incorporates TSTF-110, Rev 2.

The Bases for ITS 3.2.1 were similarly marked to reflect the modification in SR Frequency
requirements. In addition to the material deleted by the TSTF, sentences containing
reference to the alarm function were deleted for consistency and clarification.

. Not used.

- Bases of LCO 3.2.2 - Potentially misleading material was removed regarding the APSRs.

The APSRs are designed not to insert into the reactor on a reactor trip (scram). Because
they do not insert, they were never credited in the analyses as contributing to the rate of
reactivity addition, net reactivity addition or the SDM.

. NUREG-1430 3.2.2 Required Action A.1 was modified by a Note to reflect that this

Required Action is only required when THERMAL POWER is greater than 20% RTP.
This Note provides a Required Action which is consistent with the ITS LCO 3.2.5
Applicability. This change is consistent with TSTF-160, Rev 1.

- ITS Completion Times for 3.2.3 RAB.1 (NUREG 3.2.3 RAB.1),3.24RAC.1 (NUREG

3.24RAE.),324RAD.1 (NUREG3.2.4 RAF.1), and 3.2.5 RA B.1 (NUREG 3.2.5
RA C.1) were revised to specify 4 hours. The 4 hour Completion Time provides a more
reasonable time frame for performing the required power reduction to less than or equal to
20% RTP (40% RTP for ITS 3.2.3) from full power conditions (RTP). The NUREG

2 hour Completion Time would have required the operators to violate the established
normal, non-emergency, maneuvering rate of <30% per hour and unnecessarily challenged
the operator’s ability to control the unit with the potential introduction of a unit transient.
Although the CTS established comparable Required Actions, it did not establish a
Completion Time for those actions. Based on the foregoing discussion, the ITS 4 hour
Completion Time is established which results in a prompt compensatory action while
adhering to the unit’s operating procedures.

The Bases were similarly marked to reflect these changes.

. NUREG-1430 3.2.3 incorporates TSTF-110, Rev 2.

The Bases for ITS 3.2.3 were similarly marked to indicate this change. In addition to the
material deleted by the TSTF, sentences containing reference to the alarm function were
deleted for consistency and clarification.

. NUREG-1430 LCO 3.2.4 is premised on the existence of a steady state limit, transient

limit and a maximum limit for QUADRANT POWER TILT (QPT). The ANO-1 CTS and
the ANO-1 COLR do not establish a transient limit for QPT. Further, the ANO-1 CTS
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ITS DISCUSSION OF DIFFERENCES
ITS Section 3.2: Power Distribution Limits

10.

11.

12.

ANO-1

does not provide any differentiation between the possible causes of an excessive QPT (i.c.,
QPT due to CONTROL ROD misalignment versus other potential causes) in specifying
the required actions. Therefore, reference to a transient limit was removed from ITS
LCO 3.2.4. Consequently, NUREG Condition B (which addresses the situation where
QPT may exceed the transient limit but still be less then the maximum limit), and
Condition D (which addresses the situation where QPT may exceed the transient limit but
still be less then the maximum limit due to causes other than the misalignment of either
CONTROL ROD(S) or APSR(S)) are not adopted in the ITS. NUREG Condition E has
been modified in the ITS to provide the Required Action should the Required Action and
associated Completion Time for Condition B not be met. These changes retain the intent
that THERMAL POWER be reduced and that the ACTIONS lead to removal of the unit
from the LCO Applicability if compliance is not restored. These changes maintain
requirements consistent with current license basis.

The Bases for LCO 3.2.4 were similarly marked to reflect these changes.

NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of the
NRC Policy Statement. This is an editorial change associated with the implementation of
the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was issued.

For ITS LCO 3.2.2, the 10 CFR 50.36 Criterion statement was modified to preserve
consistency with the ANO-1 license basis. Specifically, ANO-1 safety analyses, upon
which ITS LCO 3.2.2 was based, were performed with the reactor critical. Thus, the
Criterion statement was revised to specify that the LCO parameter satisfies Criterion 2 of
10 CFR 50.36 when in MODES 1 and 2 while critical. When in MODE 2 with the reactor
subcritical, the LCO parameter satisfies Criterion 4 of 10 CFR 50.36. This change is
consistent with current license basis and 10 CFR 50.36.

Bases - Throughout Section 3.2 Bases, numerous references to “limits” have been
changed to “setpoints.” In a few instances, references to “setpoints” have been changed to
specify “limits.” The COLR defines the regulating group insertion setpoints, group
overlap limits, the APSR insertions setpoints, the AXIAL POWER IMBALANCE
setpoints, and the QUADRANT POWER TILT limits and setpoints. These values are
established in accordance with the NRC approved reload methodology established by
BAW-10179P-A, “Safety Criteria and Methodology for Acceptable Cycle Reload
Analyses,” February 1991. This change is consistent with current license basis.

NUREG 3.2.3 and 3.2.4 Bases - In the Applicability section of the Bases for ITS 3.2.3

and 3.2.4, statements were added that the acceptability of continued operation with a
significant AXTAL POWER IMBALANCE or QUADRANT POWER TILT is based on
engineering judgment. ANO-1 has not performed analysis to substantiate statements made
in the NUREG Bases because the accident initial conditions discussed are inconsistent
with the unit’s license basis accident initial conditions.
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13.

14.

15.

16.

17.

ANO-1

NUREG 3.2.2 Bases — Incorporates TSTF-125, Rev. 1.

Bases - In the Applicable Safety Analysis section of the Bases for LCO 3.2.4, reference
was made to ANSI N18.2-1973 as establishing the requirement that the peak cladding
temperature not exceed 2200°F. All similar statements in the NUREG-1430 reference

10 CFR 50.46 as the basis for this requirement. Because the statements used in ali of the
Bases of Section 3.2 cite 10 CFR 50.46 as the reference, the Bases for ITS LCO 3.2.4 will
be similarly changed to reference 10 CFR 50.46.

CTS 3.5.2.4.2 establishes that the overpower protection, during periods when QPT is
greater than its limit, is provided by an adjustment in the nuclear overpower based on
Reactor Coolant System flow and AXTAL POWER IMBALANCE trip function. The
CTS does not impose a requirement that the nuclear overpower trip setpoint be reduced.
Therefore, ITS 3.2.4 Required Action A.1.2.2 will specify the current license requirement
to implement a reduction in the nuclear overpower based on Reactor Coolant System flow
and AXTAL POWER IMBALANCE trip setpoint. These changes maintain requirements
consistent with current license basis.

The Bases for 3.2.4 were similarly marked to reflect this change.
NUREG 3.2.1 - Incorporates TSTF-216.

ITS 3.2.4 Required Action A.1.2.2 Completion Time is modified to include a second
conditional Completion Time of 10 hours after the last performance of SR 3.2.5.1. This
second Completion Time is necessary to establish a Completion Time dependent on the
failure to perform SR 3.2.5.1 similar to that established for NUREG RA A.1.2.1. As
written in the NUREG, RA A.1.2.2 would have to be completed within 10 hours of entry
in Condition A any time the A.1.2.X alternative Required Actions were chosen. However,
if NUREG RA A.1.1 (SR 3.2.5.1) was being performed for an extended period of time,
assume 10 hours, and then stopped, then RA A.1.2.2 could not be completed within its
required Completion Time. The operators would immediately have to enter NUREG
Condition B due to the failure to complete the Required Actions and associated
Completion Times of Condition A within the required time frames. This change is
consistent with NUREG-1430 Section 1.3 guidance on Completion Times as well as the
NUREG Writer’s Guide.

The Bases for ITS 3.2.4 were similarly marked to reflect this change.
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18. The ITS was marked to indicate the addition of Required Actions A.1.2.3 and A.1.2.4
consistent with the current license basis (CTS 3.5.2.4.2.band 3.5.2.4.2.c). ITS3.2.4
Required Action A.1.2.3 requires modification of the allowed regulating group insertion
setpoints given in the COLR to help ensure that core thermal limits remain acceptable for
continued operation. ITS 3.2.4 Required Action A.1.2.4 requires modification of the
Operational Power Imbalance setpoints as given in the COLR that similarly helps ensure
that core thermal limits remain acceptable for continued operation. This is consistent with
current license basis.

The Completion Times for these Required Actions are stated as 10 hours or 10 hours after
last performance of SR 3.2.5.1 because they constitute alternative actions to RA A.1.1
(SR 3.2.5.1). This Completion Time is consistent with NUREG-1430 Section 1.3
guidance on Completion Times as well as the NUREG Writer’s Guide.

The Bases for ITS 3.2.4 were similarly marked to reflect this change.
19. Not used.
20. Not used.

21. Bases of various Actions were corrected to accurately describe the Condition. Wording
similar to that of the Condition was inserted in each case to remove possibly misleading or
inaccurate wording from the Bases for these Actions. These changes do not change the
intent or usage of these Actions but serve only as clarification.

22. NUREG 3.2.4 - Incorporates TSTF-110, Rev 2.

The Bases for ITS 3.2.4 were similarly marked to reflect these changes. In addition to the
material deleted by the TSTF, sentences containing reference to the alarm function were
deleted for consistency and clarification.

23. NUREG 3.2.5 incorporates TSTF-160, Rev 1. The Applicability was modified to specify
MODE 1 with THERMAL POWER > 20% RTP. This establishes an Applicability that
coincides with the lower operable range for the Incore Detector system. This change in
Applicability is necessary because the Incore Detector system is used to satisfy SR 3.2.5.1.
Further, below 20% RTP, the probability of experiencing an event that could result in
excessive linear heat rates or result in DNB is small. This establishes the LCO 3.2.5
Applicability as one that is consistent with the Applicability of ITS LCO 324,
QUADRANT POWER TILT.

ITS Required Action B.1 (NUREG-1430 Required Action C.1) was modified to maintain
consistency between this Required Action and the new Applicability of this LCO.

The Bases for LCO 3.2.5 were similarly marked to reflect these changes.
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24. Not used.

25. Not used.

26.

27.

28.

29.

30.

ANO-1

Bases - At multiple locations in the Bases for Section 3.2, paragraphs stating that the
actual alarm setpoints may be more conservative than the maximum allowable setpoints
were deleted to remove any possible misinterpretation that this was not an acceptable
practice in all other situations. Generally, alarm setpoints are conservative with respect to
the allowable setpoint. The presence of this paragraph implies that this is not an
acceptable practice in other circumstances. Further, this paragraph implies that this
monitoring function is performed by the plant computer and is credited within the ITS;
when in fact, the plant computer monitoring functions are not credited as performing or
satisfying the requirements of these surveillances.

The Bases of Specifications 3.2.3 and 3.2.4 were revised to indicate the following
changes:

1) Bases LCO discussion which was more appropriate for the Bases Action section and
which essentially duplicated information in the Bases Action section was removed.

2) Bases discussion of PHYSICS TEST exceptions was removed from 3.2.3 Applicability
Bases section. This change was made to maintain consistency between the Bases of this
Specification and the Bases of other Specifications which are the subject of PHYSICS
TEST exceptions.

3) Bases Applicability for ITS 3.2.4 was revised to remove a statement that lacks an
analytical justification.

Not used.

Present APSR position limitations given in the COLR specify that the APSRs are to be
positioned as necessary for the control of AXIAL POWER IMBALANCE prior to

483 £10 EFPD [Cycle 15 specific value]. After this burnup value, the APSRs shall be
fully withdrawn and not reinserted. No specific limitation exists to prevent their complete
withdrawal prior to this burnup value, although this would not be an expected occurrence.
Therefore, the Bases for LCO 3.2.2 were modified to state that the APSRs are positioned
in accordance with control rod operating guidelines provided by reactor engineering.
Further, because there are no specific limits associated with APSR positioning, the
discussion of error adjusted setpoints in the bases is not pertinent. Hence, its deletion.

ITS SR 3.2.2.1 - ANO-1 does not credit the computer generated alarm function as
satisfying this surveillance requirement. The 12 hour F requency for verification of APSR
position is retained because of the infrequent usage of the APSRs and the fact that devices
must be manually positioned by the operator. This change preserves the current license
basis.
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31

ANO-1

CTS 4.1.d establishes a requirement that “a power distribution map shall be made to verify
the expected power distribution at periodic intervals at least every 10 effective full power
days using the incore instrumentation detector system.” The intent of this requirement is
to ensure steady state power distributions are consistent with design and operation
assumptions.

ANO-1 presently verifies the acceptability of the core power distribution by determining
that the linear heat rate (LHR) is within the limits established for various core elevations
and fuel batch designs. Further, ANO-1 presently verifies that an extrapolated DNBR
value at the protective system actuation point is within its limits. By performing these two
verifications, core power distribution is demonstrated to satisfy LHR limitations based on
the ECCS (LOCA) analyses as well as the limitations for the limiting DNBR transient (loss
of forced reactor coolant flow). The current methodology does not specifically refer to or
perform a verification of power peaking factors. However, the current methodology does
result in a verification of acceptable power distribution equivalent to the requirements for
verification of the power peaking factors referenced in NUREG LCO 3.2.5. Therefore,
the ANO-1 current methodology will be retained. NUREG LCO 3.2.5 was renamed
“Power Peaking” in the ITS to reflect the current methodology.

The wording in ITS 3.2.5 LCO was modified to reflect that LHR is the parameter that is
required to be verified. In addition, ITS Condition A, Required Action A.1 and

SR 3.2.5.1 were modified to indicate that LHR has been substituted for the NUREG-1430
peaking factor, Fo(Z).

NUREG-1430 3.2.5 Required Action A.1 was modified to direct a reduction in
THERMAL POWER to restore the LHR to within the limit. A Completion Time of

2 hours was specified. No other Required Actions are specified because the reduction in
THERMAL POWER will continue until the LHR is within its limit. The 2 hour
Completion Time ensures that prompt corrective measures are initiated while providing
the operator with the ability to implement a power reduction in an orderly and controlled
manner in the presence of a condition that has resulted in the adverse power distribution.
The CTS does not establish any specific Required Actions or Completion Times for this
LCO.

NUREG-1430 3.2.5 Condition B was deleted in its entirety because ITS Condition A
provides the necessary corrective action when the LHR is not within its limits.
NUREG-1430 3.2.5 Condition C was editorially relabeled as ITS Condition B containing
Required Action B.1. This change preserves the format of NUREG-1430 and the actions
that result in the unit exiting the Applicability if the LHR cannot be restored to within its
limits. The 4 hour Completion Time is based on the need to take prompt corrective
actions to reduce the core THERMAL POWER level when operating with LHR greater
than its limits while adhering to unit operating procedures governing normal, non-
emergency, power maneuvering rates of <30% per hour. The 4 hour Comopletion Time
provides a reasonable period of time for the reactor operator to reduce the THERMAL
POWER of the unit during a situation in which LHR has been made to exceed its limits.
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This Completion Time also recognizes the low probability of an accident occurring
coincident with the LHR not within its limits. The adoption of the 4 hour Completion.
Time in the ITS will be more restrictive because the CTS did not previously establish a
Completion Time for this required power reduction.

SR 3.2.5.1 was modified to specify that LHR is the parameter being verified consistent
with the above discussion.

The Bases were rewritten to reflect that the LHR is the limiting parameter and that
operational constraints are based on this parameter. Through a variety of correlations, the
LHR may be expressed in terms of DNBR, margin to DNB or as power peaking factors.
By establishing the LHR as the operational parameter, all confusion regarding which
power peaking factor is limiting and how to adjust the power peaking factor for operation
at THERMAL POWER levels less than 100% RTP has been eliminated.

At numerous locations through the Section 3.2 Bases of the ITS, reference to the linear
heat rate (LHR) has been substituted for the power peaking factors. This establishes
consistency between the Bases of LCOs 3.2.1 through 3.2.4 and the Bases for LCO 3.2.5.

32. Text in the ITS 3.2.4 Bases providing reference to an allowance for movement through
the specified Applicability conditions as an exception to ITS LCO 3.0.3 was removed
from the Bases because it is unnecessary. The ITS LCO 3.2.4 Required Actions direct the
necessary remedial measures. Other Condition statements provide the Required Actions
should those remedial measures not be satisfied (i.e. Required Action or associated
Completion Time not met). No circumstances should exist that require entry into ITS
LCO 3.0.3 and no exceptions should be necessary should entry into ITS LCO 3.0.3 be
required. Further, the most limiting Required Action would require that the THERMAL
POWER of the unit be reduced to less than 20% RTP. This would place the unit in a
condition outside of the Applicability of the Specification and simultaneously satisfy the
requirements of ITS LCO 3.0.3.
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Regulating Rod Insertion Limits

3.2.1
3.2 POWER DISTRIBUTION LIMITS CTS
3.2.1 Regulating Rod Insertion Limits
Lco 3.2.1 Regulating rod groups shall be within the physical 3.1.3.5
insertion, sequence, and overlap limits specified in the 3ffiz-|
COLR. 3.5.25.2
3‘5-2-"5‘3
<<
APPLICABILITY:  MODES 1 and 2. \"ove ‘§~\é3i5
(Tpfs LCOAS not ghplicabjé while performihg)sR 3.1.4.2. — 3]5‘2',5.3
Not Ceguired Sor ony requlating rd repositioned
ACTIONS evform -
CONDITION REQUIRED ACTION COMPLETION TIME
insert 3.2-1A> = = | na
A. Regulating rod groups | A.l Perform SR 3.2.5.1. Once per
2 hours
AND @
A.2 Restore regulating 24 hours from
rod groups to withi discovery of 3.5.2.5.3
‘ failure to meet
acceptabde vegon,) | the LCO
B. Required Action and B.1 Reduce THERMAL POWER 2 hours 3,5.2”5“3
associated Completion to less than or equal
Time of Condition A to THERMAL POWER
not met. allowed by regulating
rod group insertion
limits.
e Y r — na LT e s e
C. Requlating rod e Restore fequlating Y h
qroups Sequence of vod Groups o ours 4.5.2.5.3
overdap fequirements within Ximits
not met,

BWOG STS

3.2-1

Rev 1, 04/07/95



<INSERT 3.2-1A>

ANO-1ITS

Al

7o) ; -

- Only required when

THERMAL POWER is
> 20% RTP.

s mrt———

INSERT
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ACTIONS

(continued)

Regulating Rod Insertion Limits

3.2.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

@@ Regulating rod groups

3521

3.5.2.5.3

0

3.525.3

35253

%) Initiate boration to | 15 minutes
inserted in restore SDM to
unacceptable ithin the M :
operatio region. AN it provs Je J
LN The kDL&/
(D Restore reguiating 2 hours
rod groups to vnthm
restricted opErating
region.
‘ Reduce THERMAL POWER | 2 hours
to Tess than or equal
to the THERMAL POWER
allowed by the
regulating rod group
insertion limits.
Required Action and @ Be in MODE 3. 6 hours
associated Completion
Time, of Condé‘tion.c
O not met.
BWOG STS 3.2-2 Rev 1, 04/07/95



Regulating Rod Insertion Limits
3.2.1

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
NI

4 h
thé C
ive fequefice

SR 3.2.1.1 Verify regulating rod groups are within the
sequence and overlap limits as specified in

the COLR.

NjA

SR 3.2.1.2 Verify regulating rod groups meet the
insertion limits as specified in the COLR

Verify SOM > 1% Ak/k. Within 4 hours
prior to ‘
achieving %

SR 3.2.1.3
criticality

7225192

Rev 1, 04/07/95
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APSR Insertion Limits

3.2.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 AXIAL POWER SHAPING ROD (APSR) Insertion Limits
Lco 3.z2.2 APSRs shall be positioned within the limits specified in the

COLR.

APPLICABILITY:  MODES 1 and 2.

CTs.
3.5.2.5.4

3.5.2

3.5.254

N|A

N A

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
L INSERT 3.2-4A> => t———@
A. APSRs not within (&4) Perform SR 3.2.5.1. | Once per NIA
Timits. 2 hours
AND
A.2 Restore APSRs to 24 hours
within limits.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Compietion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.2.1 Verify APSRs are within acceptable limits 12 hours
specified in the COLR.

BWOG STS 3.2-4
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<INSERT 3.24A>

ANO-11TS

A1

-—---—-NOTE-~---
Only required when
THERMAL POWER is
> 20% RTP.

INSERT
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AXIAL POWER IMBALANCE Operating Limits

3.2.3
3.2 POWER DISTRIBUTION LIMITS TS
3.2.3 AXIAL POMER IMBALANCE Operating Limits
Lco 3.2.3 AXIAL POWER IMBALANCE shall be maintained within the limits 3572 (2
specified in the COLR. _
APPLICABILITY: MODE 1 with THERMAL POWER > 40% RTP. 3.5.2.6.)
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. AXIAL POWER IMBALANCE | A.l Perform SR 3.2.5.1. Once per NIA
not within limits. 2 hours
AND
A.2 Reduce AXIAL POWER 24 hours 5‘5_2‘(0‘3
IMBALANCE, within 2.5.2.6 4
limits.?57c o3
i
Y
4
B. Reguired Action and B.1 Reduce THERMAL POWER hours
associated Completion to < 40% RTP. 3.5.2..&-‘4
Time not met. : .
BWOG STS 3.2-5 Rev 1, 04/07/95



AXIAL POWER IMBALANCE Operating Limits
3.2.3

eTs

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AXIAL POWER IMBALANCE is within
limits as specified in the COLR.
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QPT

3.2.4

3.2 POWER DISTRIBUTION LIMITS CTS

3.2.4 QUADRANT POWER TILT (QPT)

Lco 3.2.4 QPT shall be maintained less than or equal to the steady j3j12.4,(

state limits specified in the COLR.
APPLICABILITY: MODE 1 with THERMAL POWER > jéo}g RTP. 3.5.2.‘(.‘(
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
— —9)
A. QPT greater than the A.1.1 Perform SR 3.2.5.1. Once per plﬂl
.steady statejlimrt a : 2 hours
a t?gzgl{tb OR
;dg;en imit.
A.1.2.1 Reduce THERMAL POWER | 2 hours 35.241
> 2% RTP from the 3.5.2.4.2
ALLOWABLE THERMAL OR Tl b
POWER for each 1% of
QPT greater than the |2 hours after NI
steady state limit. last - EDIT
performance a
REELD(BL 5D
A J— 3
1A.1.2.2 10 hours 3.5.24.2.4

N

overpower based on
Reactor Coolant
System flow and AXIAL
POWER IMBALANCE trip
setpoint > 2% RTP
from the ALLOWABLE
THERMAL POWER for
each 1% of QPT
greater than the

<|N§EQ‘\" 3|2-7A > — steady state limit. .

{continued)

10 hours ctrer

Jest
Parfw mencL 0"

<R 3,1.5.4

BWOG STS 3.2-7 Rev 1, 04/07/95



<INSERT 3.2-7A>

ANO-11TS

AND

A.1.2.3 Reduce the
regulating group
insertion limits given
in the COLR
> 2% RTP from the
ALLOWABLE
THERMAL POWER
for each 1% of QPT
greater than the
steady state limit.

AND

A.1.2.4 Reduce the
Operational Power
imbatance Setpoints
given in the COLR
2 2% RTP from the
ALLOWABLE
THERMAL POWER
for each 1% of QPT
greater than the
steady state limit.

INSERT

10 hours

OR

10 hours after last

performance of SR 3.2.5.1

10 hours
OR

10 hours after last

perfoormance of SR 3.2.5.1

2/02/2001
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QPT

3.2.4
T<
ACTIONS cT
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2 Restore QPT to less 24 hours from rJ[A'
than or equal to the discovery of
steady state Timit. failure to meet
the LCO
3Q/minutes
2 hours
e’
/3B Required Action and 6.1 Reduce THERMAL POWER 2 hours [“@
associated Completion to < 60% of the
Time of Condition A ALLOWABLE THERMAL N’k
(@A) not met. POWER. - M
A
2 Reduce nuclear 10 hours
overpower trip !—@
setpoint to < 65.5%
of the ALLOWABLE
THERMAL POWER.

(continued)
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QPT

3.2.4
s
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

; D. greater than the D.1 Reduce THERMAL POWER 2 hour

i ansient 1imit.4nd to < 60% of thé

ess than or equal to ALLOWABLE L

the maximum ¥imit due POWER.

} to causes gther than -

! the misal¥gnment of AND P

| either CONTROL ROD or /| ¢

% APSR. A 10.2 Reduce nuciear 10 hours

1 Vi overpower trip p/

| 7/ sefpoint to < 65. P

} s the ALLOWABL

\ /THERMAL POWER.

N— )
@)@ Required Action and g Reduce, THERMAL POWER hours ’

associated Completion to ¢ 4/20 RTP. N )‘k
Time for Condition @)
not met. ' @
Reduce ,THERMAL POWER hours
to s;éoﬁ RTP. @ 3.5.2.4.3

BWOG STS

3.2-8
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QPT
3.2.4

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.4.1 Verify QPT is within limits as specified in
the COLR.

AND

When QPT has
been restored N'k
to less than or
equal to the
steady state
1imit, 1 hour
for 12
consecutive
hours, or until
verified
acceptable at

> 95% RTP

BWOG STS 3.2-10 Rev 1, 04/07/95



Power Peaking @

3.2 POWER DISTRIBUTION LIMITS
3.2.5 Power Peaking (Fctors)

Linear hece rate (LHR)}
Lco 3.2.5 F 4 P shall De within the limits specified in the
APPLICABILITY: MODE ly{ wivh THERMAL POWER > ZO?o BTP. Y

“d

N[A

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. gnnt within

Timit,

®

ip setpoint
for efch 1%

4
4o Restore 5
@/%ithin ]imitA._l@

{continued)

BWOG STS 3.2-11 Rev 1, 04/07/95
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ACTIONS (continued)

Power Peaking @%@

CONDITION

REQUIRED ACTION

COMPLETION TIME

4

Required Action and

associated Completion
Time not met.

4o

<720%

BWOG STS

3.2-12

eduee. THERMAL POWER
RTP

4
@ hours

&
W

N
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Power Peaking(Fattofs™) @

SURVEILLANCE REQUIREMENTS CTS
SURVEILLANCE FREQUENCY
SR 3.2.5.1 NOTE :
Only required to be performed when Nh

specified in LCO 3.1.8, "PHYSICS TESTS
Exceptions—MODE 1," or when complying with
Required Actions of LCO 3.1.4, "CONTROL ROD
Group Alignment Limits"; LCO 3.2.1,
"Regulating Rod Insertion Limits®;

LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR)
Insertion Limits"; LCO 3.2.3, "AXIAL POWER
IMBALANCE Operating Limits*; LCO 3.2.4,
*QUADRANT POWER TILT (QPT)."

@ Verify(E¢(Zy #d Far’ate) within Timits by As specified by 4. 1.d
using tRe Incore Detector System to obtain t v

the applicabie
a power distribution map. LCO(s)

BWOG STS 3.2-13 Rev 1, 04/07/95




Regulating Rod Insertion Limits

B 3.2.1
B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.1 Regulating Rod Insertion Limits
BASES
BACKGROUND The insertion limits of the regulating rods are initial

condition assumptions used in all safety analyses that
assume rod insertion upon reactor trip. The insertion
Timits directly affect the core power distributions, the

worth of a potential ejected rod, the assumptions of .
SDM, and the initial reactivity insertion rate. ed(t
The applicable criteria for these reactivity and power
distributjon design requirements are described in ]—Q(.Q “
SAR Section |4 nfdia.(i) GDC 10, "Reactor Design," GDGZ26, "Reactivity \
Control System Redundancyzand Capability,” GDC 28, edi4
"Reactivity Limits” (Ref. 1), and in 10 CFR 50.46,

"Acceptance Criteria for Emergency Core Cooling Systems for .
Light Water Nuclear Pow (Ref. 2). edt
Limits on regulating rod TASE¥tion have been established,
and all rod positions are monitored and controiled during
power operation to ensure that the power distribution and

reactivity limits defined by the design power peaking and
SDM 1imits are not violated.

The regulating rod groups operate with a predetermined
amount of position overlap, in order to approximate a linear
relation between rod worth and rod position (integral rod
worth). To achieve this approximately linear relationship,
the regulating rod groups are withdrawn and operated in a
predetermined sequence. The automatic control system
controls reactivity by moving the regulating rod groups in
sequence within analyzed ranges. The group sequence and
overiap limits are specified in the COLR.

The regulating rods are used for precise reactivity control
of the reactor. The positions of the regulating rods are
normally controlled automatically by the automatic control

system but can also be controlle nually. They are
Wreactivitmﬁ:kihmpared with borating Qi

or diluting the Reactor Coolant Systém [RCS). % et

The power density at any point in the core must be limited

to maintain specified acceptable fuel design limits,

including limits that ensure that the criteria specified in
10 CFR 50.46 (Ref. 2) are not violated. Together,

{continued)
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BASES

Regulating Rod Insertion Limits
B 3.2.1

BACKGROUND
{continued)

{ and

LCO 3.2.1, "Regulating Rod Insertion Limits," LCO 3.2.2,
"AXIAL POWER SHAPING ROD (APSR) Insertion Limits,"

LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and
LCO 3.2.4, "QUADRANT POWER TILT (QPT)," provide limits on
control component operation and on monitored process

&es to ensure that the core operates within the ¢

Linear heat rate

-

limits in the COLR. Operation within the

imits given in the COLR prevents power peaks that-wouTd
exceed the loss of coolant accident (LOCA) 1imits derived
from the analysis of the Emergency Core Cooling Systems
ECCS)¢ _DpEration-withinthe FaTimits _given in-he COER )
prevents departure from nucleate boiling (DNB) during a loss
of forced reactor coolant flow accident. In addition to the
'Iimits, certain reactivity limits are met by
reguiating rod insertion limits. The regulating rod
insertion limits aiso restrict the ejected CONTROL ROD worth
to the values assumed in the safety analysis andGm

the minimum required SDM in MODES 1 and 2. ufﬂor‘f ed it

This LCO is required to minimize fuel cladding failures that
breach the primary fission product barrier and release
fission products into the reactor coolant in the event of a
LOCA, loss of flow accident, ejected rod accident, or other
postulated accidents requiring termination by a Reactor
Protection System trip function.

APPLICABLE
SAFETY ANALYSES

v lec

- norme it e
ab =
e —

The fuel cladding mu t sustain dama f L
normal operation ’ Dor Wcj;;te{ operational rhe
occurrences” {Cond . The LCOs governing regulating

APSR position, AXIAL POWER IMBALANCE, and QPT

preclude core power distributions that violate the following

fuel design criteria:

a. During a Targe break LOCA, the peak cladding
temperature must not exceed 2200°F (Ref. 2).

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence Tevel (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB

condition edie

¢. During an ejected rod accident, the fission energy .
input to the fuel must not exceed 280 cal/gm (Ref. % edir

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

BASES

edw

APPLICABLE d. The CONTROL RODS must be capable of shutting down the
SAFETY ANALYSES reactor with a minimum required SDM @Ath)the highest
(continued) worth CONTROL ROD stuck fully withdrawn ((RE€f./1)).

Fuel cladding damage does not occur when the core is
operated outside the conditions of these LCOs during normal
operation. However, fuel cladding damage could result if an
accident occurs with the simultaneous violation of one or
more of the LCOs Timiting the regulating rod position, the
APSR position, the AXIAL POWER IMBALANCE, and the QPT. This
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local linear heat rates (LHRs).

The SDM requirement is met by limiting the regulating and
safety rod insertion limits such that sufficient inserted
reactivity is available in the rods to shut down the reactor
to hot zero power with a reactivity margin that assumes that
the maximum worth rod remains fully withdrawn upon trip
(Ref. 4). Operation at the SDM based regulating rod
insertion limit may also indicate that the maximum ejected
rod worth could be equal to the limiting value.

Operation at the regulating rod insertion limits may cause
the local core power to approach the maximum linear heat
generation rate or peaking factor with the allowed QPT
present.

The regulating rod and safety rod insertion limits ensure
that the safety analysis assumptions for SDM, ejected rod

worth, and power disirxi i eaking factors remain valid .
(Refs. 3B, ahd ). .and 4). edit
‘The regulating rod insertion 1imits LCO satisfies

Criterion 2 of (he NPT SIaTrm @

The limits on €BN] gquence, (incldidg Arodpjoveriap,
G _1HserZion/pOSATIORS) as defined in the COLK. must
maintained because they ensure that the resulting power
distribution is within the range of analyzed power
distributions and that the SDM and ejected rod worth are
maintained.

LCo

{continued)
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BASES

Regulating Rod Insertion Limits
B 3.2.1

Lco
(continued)

The overlap between regulating groups provides more uniform
rates of reactivity insertion and withdrawal and is imposed
to maintain acceptable power peaking during regulating rod
motion.

Error adjusted maximum allowable setpoints for regulating
rod insertion are provided in the COLR. The setpoints are
derived by an adjustment of the measurement system
independent limits to allow for THERMAL POWER level
uncertainty and rod position errors.

al ala

= .
Ac setpoints implementgd in the finit may more
réstrictife than the/maximum alYowable sefpoint valfies to
rovide Additional fonservatisyl between ¥he actual/alarm
setpoinf and the méasurement fystem inddpendent 1¥mit.

APPLICABILITY

move

For +hose r’ejqft«‘i’"ﬂj
vods not wtthin Hhe
Jimiks of +he caui.
Solely clue to tesTin
NN rdance. wWi+h

@ ha

— ™~
The regulating rod sequence,”overlap/@nd)(physical insertj ﬁ@
Timits shall be maintained with the reactor in MODES 1

and 2. These limits maintain the validity of the assumed
power distribution, ejected rod worth, SDM, and reactivity
rate insertion assumptions used in the safety analyses.
Applicability in MODES 3, 4, and 5 is not required, because

neither the power distribution nor ejected rod worth
assumptions are exceeded in these MODES. SDM in MODES 3, 4,

— ~_ and 5 is governed by LCO 3.1.1, "SHUTDOWN MARGIN (SDM)."

edit

s been modified by a No
furihq the pérfo #f) SR 3.1.4.2, which
verities the freedom of the rods to move. This SR¥Yrequir
the regulating rods to move below CO0 limit,, which
iolatdd the LCO.

o) w/

p that suspends the LCO

out of Qrovp sequence, O
Beyond. Group overlap reguiltments,

ACTIONS

The regulating rod insertion(@arw setpoints provided in the
COLR are based on both the initial conditions assumed in the
accident aﬂ!ﬁses and on the SDM. Specifically, separate
insertion are specified to determine whether the unit
is operating in violation of the initial conditions (e.g.,
the range of power distributions) assumed in the accident
analyses or whether the unit is in violation of_the SDM or
gjecte worth limit Separate insertion are
provided because different Required Actions _and Compietion

Times apply, depending on which insertion‘\ has been
(continued)
BHOC—STS B 3.2-4 Rev—tr—Gdr 07455~
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Regulating Rod Insertion Limits
B 3.2.1

BASES

Qd-.\rt

ACTIONS violated. The area between the boundaries of “acceptable

(continued) operation and unacceptable operation, illustrated on the reqions edit
regulatmg rod msertmnﬂﬁﬁ f1gures in the COLR, is the —
’@/wrﬁae region. Ihe actions required when operation edit
2 occurs | h )
0

n_the restm:;gﬂ hreglon are described under

7 Spefation - n -
The o kions Nu\ruo wh{n opercd;\o«\ 6eCc

reculdoting fodk Qroup Seguence O Ovardap
S(le)wzﬁmu.m-ks Not mBrx— ere  Aestribed

tend ey

Cov\d L‘t\of\ C-

rods‘m the restri cte

ope.rc.-cior\

Setpaint e COLR fr with

OLR potentially vuﬂates the LOCA

QigE 1o i thet |
HR Timits ({FodZ or the loss of flow accident DNB }__.@
peaking 1imy D( m The design calculat:ons, assume

N0 deviation nomipal overlap’between regulating xod

groups However, viations gf 5% of t[}e core hejght above

or bedow the nomjfal overlap’may be typical and 0 not cause 0
sigMificant dif; erences i i 4

dyStribution i

calculationg. sequencefust be myintained Jpecause

design ca)fulations gulating Yods withgfaw and

insert i

For verification that {f ang’F%, jare within their limits, LHRs
SR 3.2.5.1 is performed using the Incore Detector System to
obtain a three dimensional power distribution map.

Verification that (Fol2” and*Fa,) i
ensures that operation wi e regulating rods inserted
"‘_'—Tn't'o the restricted'region does not violate the ECCS or DNB
cr'ltem The required Completion Time of 2 hours
is acceptable 1n that it allows the operator sufficient time
for obtaining a power distribution map and for verifying the
@:@d@ Repeating SR 3.2.5.1 every 2 hours
1s acceptable because it ensures that continued verification

of the @0wer peakimq tactory\is performed as core conditions
(primarily regulating rod insertion and induced xenon
redistribution) change.

b edwe

Monitoring the (g DG : :

provide verification that the reactivity inser 1on rate on
the rod trip or the ejected rod worth 1imit is maintained,
because worth is a reactivity parameter rather than a power
peaking parameter. However, if the COLR figures do not show

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

BASES
ACTIONS A.l (continued)
Setpoint ;T insertion (Y is ejected rod worth limited,

then the ejected rod worth is no more limiting than the SDM
based rod insertion 1imit in the core design{@
Ejected rod worth 1imits are independent]y maintained by the
Required Actions of Conditions A and (z &_L!_b

A.2

TS Indefinite operation vnth the reg ulatm rods _inserted in
(operation J——tic reltricted regtone BT VioTatior of Theeroup sequerice)
(oroveriapATmits, /1s not prudent. Even if power peaking
monitoring per Required Action A.l is continued, reactivity
Timits may not be met and the abnormal regulating rod
insertion QY =&Fou¥ copligarazigiy may cause an adverse xenon
redistribution, may cause the 1imits on AXIAL POWER
IMBALANCE to be exceeded, or may adversely affect the long
Testarection of 1equlsxi®i™ term fuel depletion pattern. Therefore, \§ower” pegeng
rodl qroups ‘EO within w-'-llmﬂm 1

ours atter discovery of
+heir Limics s ailure to meet the requirements of this LCO. This required
re%uir«_& within

==

7

Completion Time is reasonable based on the Tow probability
of an event occurring simultaneously with the limit out of
specification in this relatively short time period. In
addition, it precludes long term depletion with abnormal
group insertion QR quPR R QuUPEL 1otrs ) thereby 1imiting the
potential for an adverse xenon redistribution.

operction v If the re u]atm rods cannot be'(FEStaped)within the
perete egron acceptable shown on the f1gures in the COLR

within the reqyired Completion Time:(i.e., Required
Action A.2 not met), then the can be restored by
reducing the THERMAL POWER to a value allowed by the
regulating rod insertion in the COLR. The required
Completion Time of 2 hours is sufficient to allow the
operator to complete the power reduction in an orderly

i i ﬁsystems. Operation

N manner and without challenging the,pla
( U“‘*} Tor up to @ hours more in %ﬁe restricted,region shown in the
. COLR is acceptabie, based on the Tow probability of an event
T operation occurring simultaneously with the Q'an?ﬁ out of specification
’ in this relatively short time period. JIn

}Tf_t——\o

v ch: ne v o) ¢ pr§?|uaes ;nl g term depletjdn with/abno grouy%nse% ions
aﬁu f

|

(continued)
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<INSERT B3.2-6A>

Required Action A.1 is modified by a Note that requires the performance of
SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP. This
establishes a Required Action that is consistent with the Applicability of
LCO 3.2.5, “"Power Peaking.”

ANO-1 TS INSERT 2/02/2001



Regulating Rod Insertion Limits
B 3.2.1

BASES

ACTION 571 (co inued)]
(cont\nued> or con igura:z‘ﬁ; and )imits tﬁ}/potentiiﬂ for a;/advec;é )

xenoryredistvibution.

LINSERT B 32=TA>
NG

Operation _in_the unacceptablesregion shown on the figures in

e COLR corresponds to power operation with an SDM less

W than the minimum required value or with the ejected rod
worth greater than the allowable value. The regulating rods

may be inserted too far to provide sufficient negative
reactivity insertion following a reactor trip and the
ejected rod worth may exceed its initial condition limit.
Therefore, the RCS boron concentration must be increased to
restore the regulating rod insertion to a vaiue that
preserves the SDM and ejected rod worth limits. R

So o

ed

is reasonable, based on limiting the potential xenon

redistribution, the low probability of an accident occurring

in this relatively short time period, and the number of

steps required to complete this Action. This period allows

the operator sufficient time for aligning the required

valves and for starting the boric acid pumps. Boration

continues until the regulating rod group positions are

restored to at least within the restricted_gpersa: ion%i)——-———-—-—-—‘<:)
region, which restores the minimum SDM(Caphbility an St
reduces the potential ejected rod worth to within its limit. edet

The required Completion Time of 2 hours from initial
discovery of a regulating rod group in the unacceptable
vregion until its restoration to within the restricted
AperRtagYregion shown on the figures in the COLR allows
sufficient time for borated water to enter the RCS from the

chemical addition and makeup,systems, thereby allowin

and 3 . reguiating rods to be withdrawn to the restricted'req:
{_ fint pufudation Operation in_the restricted.region for up to @E%ggg»k‘ al
2 hours is reasonable, based on iimiting the pofential for

n adverse xenon redistribution, the low probability of an edue
accident occurring in this relatively short time period, and

the number of steps required to complete this Action.

{continued)
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<INSERT B3.2-7A>

ANO-1ITS

c1

Operation with the regulating rod groups out of sequence or with the group
overlap limits exceeded may represent a condition beyond the assumptions
used in the safety analyses. The design calculations assume no deviation in
nominal overiap between regulating rod groups. However, small deviations in
group overlap, as allowed by the COLR, may occur and would not cause
significant differences in core reactivity, in power distribution, or rod worth,
relative to the design calculations. Group sequence must be maintained
because design calculations assume the regulating rods withdraw and insert
in a predetermined order. The Completion Time of 4 hours is intended to
restrict operation in this condition because of the potential severity associated
with gross violations of group sequence or overiap requirements. The 4 hour
Completion Time is based on operating experience which supports the
restoration time without unnecessarily challenging unit operation and the low
probability of an event occurring simultaneously with the limit out of
specification.

INSERT ‘ 2/02/2001



Regulating Rod Insertion Limits
B 3.2.1

BASES

D.2.2

ACTIONS
{continued)
The SDM and ejected rod worth 1imit can also be restored by
reducing the THERMAL POWER to a value allowed by the
¢ etpoints regulating rod msertwn@m the COLR. The required
) Completion Time of 2 hours is sufficient to allow the
operator to comp]ete the power reduction in an orderly
manner and without challengin systems. 0perat1on €
D tinir for up to 2 hours in the restricted yegion shown in the

COLR is acceptable, based/on the lTow probability of an event

’ occurring simultaneousiy with the 1imit out of specification
OPeratien)  in this relatively short time period. In addition, it

precludes long term depletion with abnormal group insertions

or configurations and limits the potential for an adverse
xenon redistribution.

% ??eqm/i(ecl é\ca‘@/\g a l‘f{ asfaé ‘e ’[Cc/ (OM/)/C%'On

1f th gulat rods capabt be restor o withi ime < °'"
?xaﬁe ratmgg{icﬁ:gﬁfor t:ﬁnalw Cot\&l-*"'-‘“s
vor AT the power reduction cannot complete 1th1n
Wmmgor is placed in C oD

, in which this LCO does not apply. This Action

et
ensures that the reactor does not continue operating in Qe not mey,
violation of the peaking limits, the ejected rod worth, the
reactivity insertion rate assumed as initial conditions in
the accident analyses, or the required minimum SDM assumed
in the accident analyses. The required Completion Time of
6 hours is reasonable, based on operating experience
regarding the amount of time required to reach MODE 3 from

Ty RTP without challenging SI&KD systems. edik

5 &

a8,
a

5

SURVEILLANCE SR_3.2.1.1
REQUIREMENTS

This Surveillance ensures that the sequence and overlap
hmts are not violated. A Surveﬂ]ance Frequenc)

dy 12rm is GPERABLE/6r no 1S acce 1

because 11tt1e rod motion occurs (n-4 hpdrs due to fuel

Dab 1ty o geviati
f inoper e seque i
frame i the Frequency

(continued)
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32-02

Regulating Rod Insertion Limits

B 3.2.1
BASES
SURVEILLANCE SR_3.2.1.1 (continued)
REQUIREMENTS

.\ PERABLE reg@lating’rod inderti imit/alarh,)
r1f1cat1on of the requliating ro tion 115 )as

takes into account other information availablie in the
control room for monitoring the status of the regulating
rods.

&

pec1f1ed n fhe

Frequency of 12 hours it

@&

Also, the Frequency takes into account other information
available in the control room for monitoring the status of
the regulating rods.

SR_3.2.1.3

Prior to achieving criticality, an estimated critical
position for the CONTROL RODS is determined. Verification
that SDM meets the minimum requirements ensures that
sufficient SDM capability exists with the CONTROL RODS at
the estimated critical position if it is necessary to shut
down or trip the reactor after criticality. The Frequency
of 4 hours prior to criticality provides sufficient time to
verify SDM capability and establish the estimated critical
position.

REFERENCES

(Eﬂﬁi?! ff;CﬂfoM |-:;E .
0.’ lpe X GDC 10) e

2. 10 CFR 50.46.

(continued)
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Requlating Rod Insertion Limits
B 3.2.1

BASES

REFERENCES 3. (SAR o 1 (2 edit

{continued)
a. @sna

' s SRR T e
(Z':Z’: jz::: Z]]) edwx
el o
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APSR Insertion Limits
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 AXIAL POWER SHAPING ROD (APSR) Insertion Limits

BASES

BACKGROUND

SAR Section 14 )

Lineer heeT rave (LHE)

The insertion limits of the APSRs are initial condition

assumptions in all safety analyses that are affected by core

power distributions. The appliicable criterion for these .
ower distribution design requirements are (] FR A0, edit

-’gjzm, GDC 10, "Reactor Design® (Ref. 1), an

10 CFR 50.46, "Acceptance Criteria for Emergency Core

Cooling Systems for Light Water Nuclear Power 35wéA)
(Ref. 2).

Limits or APSR insertion have been established, and all APSR
positions are monitored and controlled during power
operation to ensure that the power distribution defined by
the design power peaking limits is maintained.

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including limits that meet the criteria specified in
Reference 2. Together, LCO 3.2.1, “Regulating Rod Insertion
Limits,” LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR)
Insertion Limits,” LCO 3.2.3, “AXIAL POWER IMBALANCE
Operating Limits,” and LCO 3.2.4, "QUADRANT POWER TILT
(QPT)," provide limits on control component operation and on
monitored process variables to ensure that the core operates
e o) #hd Fi) Vimits in the COLR. Operation :
-t imits given in the COLR prevents power _@
at exceed the loss of coolant accident (LOCA) limits
derived from the analysis of the Emergency Core Cooling
(The” COtR)prevents departure from nucieate boiling (DNB)
of forced reactor coolant flow accident. The
y
and

not quye ﬁ? reaglivity JMSertioh rate/on trip)
This LCO is required to minimize fue adgihg failures that

erefdre, theyfdo not Gl
would breach the primary fission product barrier and release
fission products to the reactor coolant in the event of a
LOCA, loss of flow accident, ejected rod accident, or other
postulated accident requiring termination by a Reactor
Protection System trip function.

(continued)
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APSR Insertion Limits
B 3.2.2

BASES (continued)

APPLICABLE -
SAFEJY ANALYSES. normal operatio @d.
'
dbﬂoﬁm/; € safety and regulating rod insertion, APSR position, AXIAL

POWER IMBALANCE, and QPT LLOs precliude core power
distributions that violate the following fuel design
criteria:

a. During a large break LOCA, the peak cladding
temperature must not exceed 2200°F (Ref. 2);

b. During 2 loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition;

¢. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3);
and

d. CONTROL RODS must be capable of shutting down_the % .
reactor with a minimum required SDM(&th/the highes edtt

worth CONTROL ROD stuck fully withdrawn (GDC 26,
Ref. 1).

fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation.
However, fuel cladding damage could result should an
accident occur simultaneously with violation of one or more
of these LCOs. This potential for fuel cladding damage
exists because changes in the power distribution can cause
increased power peaking and corresponding increased local
linear heat rates.

Operation at the APSR insertion limits may approach the
maximum allowable linear heat generation rate (G~ peakihg) }——@
with the allowed QPT present.

fhe'APSR insertion limits satisfy Criterion 2 of, m
1y SRPEI A I0CFR50.306 (Ref 4),

o4 10erR%B 36 7
" The on APSR physical insertion as defined in the COLR F—@

m must be maintained because they serve the function of

Tn MODES [and 2
while critical,
S A A
Tn MODE 2 whife
subcritical the APSR
nsertion Limits

Setisdy Ceiterion ‘L

b}

{continued)
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APSR Insertion Limits

B 3.2.2
BASES
LCO controlling the power distribution within an acceptable
{continued) range.
The fuel cycle design assumes APSR withdrawal at the .
m@,ﬁﬂm}’bumup window specified in
the COLR. Prior to this window, the APSRs
‘n accordance with ) maintained JutTy withdrawr in steady state operation.. After

. st 0 this window, the APSRs are not allowed to be reinserted for
opareting 3"‘({'4 Lines the remainder of the fuel cycle.

yeccror enﬁmeeri-ﬂ
' t

rin
dor 3 limits Ao alloy for THERMAL POWER level uncértainty’ and #od
positibon error's.

Actudl alarh setpoints implementgdd in the yhit m:y be pore
resfrictivé than the/maximum ai)owable setboint value t?’p/

idedk b
provice 2 Errgr adjusted mayimum allogable setpoints fory APSR j
i%‘cion are provided in Zhe COLR. /The setpdints aye :
d. ived By adjugtment of Lhe measurfment sysfem ind enu
{3

aflow for/additiona! conservatism betweer/ the actual/ala
etpoint4 and the Measurement/system indépendent limfits.

APPLICABILITY The APSR physical insertion 1imits shall be maintained with
the reactor in MODES 1 and 2. These limits maintain the
power distribution within the range assumed in the accident
analyses. In MODESL, the limits on APSR insertion specified

@ By This LCU maintain the axial fuel burnup design conditions
assumed in the reload safety evaluation analysis.

Applicability in MODES 3, 4, and 1s not required, because

e r disiributior assupptions the accidepyanalyses
woutd notzb(exceeﬂf:"in/tf:‘s): Es” =2

/‘Cacﬁf 15 S‘«Zch‘hal

ACTIONS For steady state power operation, a normal position for APSR
insertion is specified in the station operating procedures.
The APSRs may be positioned as necessary for transient AXIAL
POWER IMBALANCE control until the fuel cycle design requires
them to be fully withdrawn. (Not all fuel cycles may
incorporate APSR withdrawal.) APSR position limits are not
imposed for gray APSRs, with two exceptions. If the fuel
cycle design incorporates an APSR withdrawal (usually near
end of cycle (EOC)), the APSRs may not be maintained in the
fully withdrawn position prior to the fuel cycle burnup for

(continued)
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APSR Insertion Limits

B 3.2.2
BASES
ACTIONS the APSR withdrawal. If this occurs, the APSRs must be
(continued) restored to their normal inserted position. Conversely,

<INSERT B32-14A>

Indefinite operation with the APSRs (ser#ed of withdrawn) in
W violation of the t%)specified in the COLR is not prudent. F—'@
Even if monitoring per Required Actign A.l is P

@’Em, the sbnormal APSRGindertd :
cause an adverse xenon redistribution, may cause the limits

after the fuel cycle burnup for the APSR withdrawal occurs,
the APSRs may not be reinserted for the remainder of the
fuel cycle. These restrictions apply to easure the axial
burnup distribution that accumulates in the fuel will be
consistent with the expected (as designed) distribution.

A.l

{inectr hect rotes

For verification that the core @arameters—Fo(7)—amd F3,
within their 1imits, SR 3.2.5.1 is performed using the

Incore Detector System to obtain a three dimensional er
istribution map. Successful verification that % —-@

are within their Timits ensures that operation with_the

RPSRs inserted or withdrawn in violation of the (ifgs) m I—@
specified in_the COLR do not violate either the E or DUNE .-
criteria . The required Completion Time of 2 hours |-edsc

is reasonagie %o allow the operator to obtain a power e
distribution map and to verify the S
Repeating SR 3.2.5.1 every 2 hours is reasonable to ensure

is

that continued verification of the
obtained as core conditions (primarily the reguiating rod
insertion and induced xenon redistribution) change. I :

>>

are

a.2 OSLT ned
LSO edic

on AXIAL POWER IMBALANCE to be exceeded, or may affect the

long term fuel depletion pattern. Therefore,

e Vis allowed for up to 24 hours. This required i
Completion Time is reasonable based on the low probability

of an event occurring simultaneously with the APSR out i
of specification. In addition, it precludes long term ’\—@sitiod) edit
depletion with the APSRs in positions that have not been

analyzed, thereby limiting the potential for an adverse

xenon redistribution. This time 1imit also ensures that the

intended burnup distribution is maintained, and allows the

operator sufficient time to reposition the APSRs to correct

their positions.

(continued)
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<INSERT B3.2-14A>

ANO-1ITS

Required Action A.1 is modified by a Note that requires the performance
of SR 3.2.5.1 only when THERMAL POWER is greater than 20% RTP.
This establishes a Required Action that is consistent with the Applicability
of LCO 3.2.5, “Power Peaking.”

INSERT 2/02/2001



BASES

APSR Insertion Limits
B 3.2.2

ACTIONS

A.2 (continued).

Because the APSRs are not operated by the automatic control
system, manual action by the operator is required to restore
the APSRs to the positions specified in the COLR.

be placed in MODE 3, in which "LCU does not apply.
This action ensures that the fuel does not continue to be
depleted in an unintended burnup distribution. The required
Completion Time of 6 hours is reasonable, based on operating
experience regarding the time required to reach MODE 3 from

RTP in an orderly manner and without challenging ed.{:t
systems. Un e

SURVEILLANCE
REQUIREMENTS

S TpoLts

SR_3.2. End of &ycle 4
Qat
Fuel cycle designs that allow APSR withdrawal near(EOC) do
not permit reinsertion of APSRs after the time of

withdrawal. /When the plant computer 1s;0PERAE <
/Eewe/a compuﬁ' alarmAf the RPSRs ipsert
me_in core life shen the/APSR withdra

L — , Verification that the APSRs are within thelr
at a 12 hour Freg

uency is sufficient to Y :
Ure that the Thsert jon'(AILED are preserve
(ONDRLEP algrm remains DPERABEES) The 12 hour Frequéncy

required for performing this verification is sufficient
because APSRs are positioned b anual control and are

Frequency takes into account other mformatwn available in

the control room for monitoring the axial power distribution
in the reactor core.

(continued)
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APSR Insertion Limits

B 3.2.2
BASES (continued)
SAR, Settion |4 ‘
REFERENCES 1. Qo O Topends? &) GDC 10 and GDC 26 ed it
2. 10 CFR 50.46.
3. (F5AR, Chapter‘H.C:> edue
—>
35 Fsay) Chafter [ ). ) ®
4 16CFRS0.3C. @
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AXIAL POWER IMBALANCE Operating Limits

B 3.2.3
B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 AXIAL POWER IMBALANCE Operating Limits
BASES |
BACKGROUND This LCO is required to limit the core power distribution

based on accident initial condition criteria.

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including 1imits that satisfy the criteria specified in
10 CFR 50.46 (Ref. 1). This LCO provides limits on AXIAL
* : CE to ensure that the core operates within the
ok€T and~r,,) 1imits given in the COLR. Operation within
lﬁ:‘_&) imits given in the COLR prevents power peaks that
e e loss of coolant accident (LOCA) limits derived __(::)
from the analysis of the Emergency Core Cooling Systems
(ECCS)=Ererabenwithin—the Exy 11 mits—T 1
Vprevents departure Trom nucleate boiling (DNB) during a Joss

of forced reactor coolant flow accident.

2l b MEAl A

This LCO is required to limit fuel cladding failures that
breach the primary fission product barrier and release
fission products into the reactor coolant in the event of a
LOCA, loss of forced reactor coolant flow accident, or other
postulated accident requiring termination by a Reactor
Protection System trip function. This LCO limits the amount
of damage to the fuel cladding during an accident by
maintaining the validity of the assumptions in the safety
analyses related to the initial power distribution and
reactivity.

Fuel cladding failure during a postulated LOCA is limited by d
restricting the maximum (iAEAr peat BIBLHRY so that the 7 QA
peak cladding temperature does not exceed 2200°F (Ref.éZF%Zi:> edit
Peak cladding temperatures > 2200°F cause severe cladding

failure by oxidation due to a Zircaloy water reaction.

Other criteria must also be met (e.g., maximum cladding

oxidation, maximum hydrogen generation, coolable geometry,

and long term cooling). However, peak cladding temperature

is usually most limiting.

Proximity to the DNB condition is expressed by the departure
from nucleate boiling ratio (DNBR), defined as the ratio of
the cladding surface heat flux reguired to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value

(continued)
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AXIAL POWER IMBALANCE Operating Limits

B 3.2.3
BASES
BACKGROUND during both normal operation and anticipated transients is
(continued) limited to the DNBR correlation limit for the particular

fuel design in use and is accepted as an appropriate margin
to DNB. The DNB correlation 1imit ensures that there is at
least 95% probability at the 95% confidence level (the 95/95
DNB criterion) that the hot fuel rod in the core does not
experience DNB.

The measurement system independent 1imits on AXIAL POWER .
IMBALANCE are determined by the reload safety edit
evaluation analysis without adjustment for measurement
system error and uncertainty. Operation beyond these limits
could invalidate the assumptions used in the acci

ses regarding the core power distribution.¥ 1 he AXAL POWER

[MBALANCE setpoints provickeed (n tlke COLR c.ccount for>
Mecsurenment Sustent rrof Gnd Wntertainmy,

APPLICABLE The fuel cladding miys sustain damage as a result of L
_SAFETY ANALYSES  normal operation \(Co Dand antieipatéd_eperdtional” 2d=
A efice J. The LCOs based on power

distribution, LCO 3.2.1, "Requiating Rod Insertion Limits,"
LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) Insertion
Limits," LCO 3.2.3, "AXIAL POWER IMBALANCE Operating
Limits,™ and LCO 3.2.4, "QUADRANT POWER TILT (QPT),"
preclude core power distributions that would violate the
following fuel design criteria:

a. During a large break LOCA, peak cladding temperature
must not exceed 2200°F (Ref. 1);

b. During a loss of forced reactor coolant flow accident,
there must be at Jeast a 95% probability at the 95%
confidence Jevel (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition.

The regulating rod positions, the APSR positions, the AXIAL
POWER IMBALANCE, and the QPT are process variables that
characterize and control the three dimensional power
distribution of the reactor core.

Fuel cladding damage does not occur when the core is
operated outside this LCO during normal operation. However,
fuel cladding damage could result should an accident occur
with simultaneous violation of one or more of the LCOs
governing the four process variables cited above. This

{continued)
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AXIAL POWER IMBALANCE Operating Limits
B

3.2.3
BASES
APPLICABLE potential for fuel cladding damage exists because changes in
SAFETY ANALYSES the power distribution can cause increased power peaking and
{continued) corresponding increased local LHRs.

The regulating rod insertion, the APSR positions, the AXIAL
POWER IMBALANCE, and the QPT are monitored and controlled
during power operation to ensure that the power distribution
is within the bounds set by the safety analyses. The axial
power distribution is maintained primarily by the AXIAL
POMER IMBALANCE and the APSR position limits; and the radial
power distribution is maintained primarily by the QPT
Timits. The regulating rod insertion limits affect both the
radial and axial power distributions.

The dependence of the core power distribution on burnup,
regulating rod insertion, APSR position, and spatial xenon
distribution is taken into account when the reload safety
evaluation analysis is performed.

interprated as operating the core at the maximum allowabie
EAL] Oy PESRING Taerorprassumed as initial conditions
or the accident analyses with the allowed QPT present.

Operation at the AXIA@ POWER IMBALANCE 1imit must be ’

AXIAL POWER IMBALANCE satisfies Criterion 2 of
et /

Py

(10¢FR5030¢ (Fuf. 2)

LCo The power distribution LCO limits have been established
based on correlations between power peaking and easily
measured process variables: regulating rod position, APSR

osition, AXIAL POWER IMBALANCE, and QPT. The AXIAL POWER

N p -
b 4} IMBALANCE envelope contained in the COLR represents. th .C_f?g,@/
€on setpoints which the core power distribution either
exceed the LOCA LHR limits or cause a reduction in the DNBR

below the Safety Limit during the loss of flow accident with
the allowable QPT present and with the APSR positions
consistent with the Timitations on APSR withdrawal
Eggegmined by the fuel cycle design and specified by

.2.2.

Operatior beyond the power distributi
the correspondin LOWABLE THE

-gccurrence of .efther the LOCA
coolant f} accident has

(continued)
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BASES

AXIAL POWER IMBALANCE OperatingBLimits
3.2.3

LCO
(continued)

Therefore, .+ the LCO Timits violated, ort time As
allowed-for corrective actjofh before a sigfiificant er
reducfion is required.

The AXJAL POWER IMBALANCE maximum allowable setpoints
(measurement system dependent 1imits) appiicable for the
full Incore Detector System, the Minimum Incore Detector
System, and the Excore Detector System are provided in the
COLR.

APPLICABILITY

bcse& cn ez\skn(er}:\ﬂ

In MODE 1, the limits on AXIAL POWER IMBALANCE must be

maintained when THERMAL POWER is > 40% RTP to prevent the

core power distribution from exceeding the LOCA and loss of

flow assumptions used in the accident analyses. .
pplicability of these limits at¥2)40% RTP in MODE 1 is not edtt

required. This operation acceptablejnbecause the

ombination of AXIAL POWER IMBALANCE with the maximum "\_@
allowable THERMAL POWER level will not result in LHRs

sufficiently large to violate the fuel design limits. In

MODES 2, 3, 4, 5, and 6, this LCO is not applicable because

the reactor is not generating sufficient THERMAL POWER to

produce fuel damage.

TESTS per LCQ

DE 1." SuspensAon of these
imi ‘ecause the reactop”protection
jréri i ned by the remainjsg LCOs goverfiing the
ree dimensiona?” power distributior”and by the //’//

Surveillances-required by LCO 3.1:8. '

.8

ACTIONS

N

b

The AXIAL POWER IMBALANCE operating (FmiZ®) that maintain the F—(::)
validity of the assumptions regarding the power

distributions in the accident analyses of the LOCA and the

loss of flow accident are provided in the COLR. Operation

(continued)

B 3.2-20 Rov—lya04L0L L5~




AXIAL POWER IMBALANCE OperatingBL;m;tg

BASES

ACTIONS A1l (continued) (Setpoints)

within the AXIAL POWER IMBALANCE (Limi€d given in the COLR is
the acceptable region of operation. Operation in violation
of the AXIAL POWER IMBALANCE (Tixii4) given in the COLR is the
restricted region of operation.

Operation with AXIAL POWER IMBALANCE in the restricted
region shown on the AXIAL POWER IMBALANCE figupes ig g
COLR potentially violates the LOCA LHR limits ({

or the loss of flow accident DNB Eeakmi :mnts a1 IDATS )
or both. For verification that are within -
their specified limits, SR 3.2.5.1 1s per omea. using the -SM" doeat LHRs

Incore Detector System to obtain a three dimensigpal power
distribution map. Verification that re
within their specified 1imits ensures that operation with
the AXIAL POWER IMBALANCE in the restricted region does not
violate the ECCS or 95/95 DNB criteria. The required
Completion Time of 2 hours provides reasonable time for the
operator to obtain a power distribution map and to determine
and verify that the are within their
specified limits. The 2 hour Frequency provides r
time to ensure that continued verification of the

is obtained as core conditions (primarily
regulating rod insertion and induced xenon redistribution)
change, because 1ittle rod motion occurs in 2 hours due to
fuel burnup, the potential for xenon redistribution is
limited, and the probability of an event occurring in this
short time frame is low.

A.2
Indefinite operation with the AXIAL POWER IMBALANCE in the
—GD

restricted region is not prudent. Even if
mnitoring per Reguired Action A.]l is continued, excessive
AXIAL POMER IMBALANCE over an extended period of time may
E cause a potentially adverse xenon redistribution to occur.
WZWMnitoring is only allowed for a ‘___@
maximum of 24 hours. This required Completion Time is

reasonable based on the low probability of a 1imiting event
ceurring simultaneously with the AXIAL POWER IMBALANCE ]—@

0
Wﬁiﬁ)of this LCO. 1In addition, this limited
Completion Time precludes long term depletion of the reactor
fuel with excessive AXIAL POWER IMBALANCE and gives the
operator sufficient time to reposition the APSRs or

(continued)
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AXIAL POWER IMBALANCE OperatingBL;m;tg

BASES

ACTIONS A.2 (continued)

regulating rods to reduce the AXIAL POWER IMBALANCE because
adverse effects of xenon redistribution and fuel depletion
are limited.

B.1

If the Required Actionsjand the associated Completion Times
of Condition A Camfot.be) met, the AXIAL POWER IMBALANCE may
exceed its specified 1imits and the reactor may be operating
with a global axial power distribution mismatch. Continued
operation in this configuration may induce an axial xenon
oscillation and may result in an increased linear heat
generation rate when the xenon redistributes. Reducing
THERMAL POWER to < 40% RTP reduces the maximum LHR to a

value that does not exceed the(FolZY and-fagiinitial

condition limits assumed in the 5cc1 ent analyses. The
required Completion Time o hours is reasonable based on
Timiting a potentially adverse xenon redistribution, the Tow

probability of an accident occurring in this relatively
short time period, and the number of steps required to
complete this Action.

L

é 4R 3.2.3.1 )
SURVEILLANCE WER IMBALANCE can be monitored by both the

REQUIREMENTS Incore and Excore Detector Systems. The AXIAL POWER
IMBALANCE maximum allowable setpoints are derived from their
corresponding measurement system independent limits by

adjusting for both the system observability errors and

instrumentation errors. Although they may be based on the
same measurement system independent limits, the setpoints
for the different systems are not identical because of
differences in the errors applicable for each of these
systems. The uncertainty analysis that defines the required
error adjustment to convert the measurement system
jndependent 1imits to a¥arq sgtporntgyassumes that 75% of
the detectors in each quadrant are OPERABLE. Detectors

Jocated on the core major axes are assumed to contribute

one half of their output to each quadrant; detectors in the

center assembly are assumed to contribute one quarter of
their output to each quadrant. For AXIAL POWER IMBALANCE
measurements using the Incore Detector System, the Minimum

Jutd inore
deqetof Sv’Sﬂ"‘
},; miTs

(continued)
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BASES

AXIAL POWER IMBALANCE OperatingBLimitg
3.2.

ehtipte)

/——I\N\A’—\f\’\f\.
'SR 3.2. 3.1 (tontinyed]
SURVETILLANCE ore or System consists of OPERABLE detectors

configured as follows:

a. Nine detectors shall be arranged such that there are
three detectors in each of three strings and there are
three detectors lying in the same axial plane, with
one plane at the core midplane and one plane in each
axial core half;

b. The axial p]ahes in each core half shall be
symmetrical about the core midplane; and

c. The detector strings shall not have radial symmetry.

Figure B 3.2.3-1 (Minimum Incore Detector System for AXIAL
POWER IMBALANCE Measurement) depicts an example of this
configuration. This arrangement is chosen to reduce the
uncertainty in the measurement of the AXIAL POWER IMBALANCE
by the Minimum Incore Detector System. For example, the
requirement for placing one detector of each of the three
strings at the core midplane puts three detectors in the
central region of the core where the neutron flux tends to
be higher. It also helps prevent measuring an AXIAL POWER
IMBALANCE that is excessively large when the reactor is
operating at low THERMAL POWER levels. The third
requirement for placement of detectors (i.e., radial
asymmetry) reduces uncertainty by measuring the neutron flux
at core locations that are not radially symmetric.

(continued)
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

BASES

SURVETLLANCE SR_3.2.3.1 ({(continued)

REQUIREMENTS v
that the AXIAL POWER IMBALANCE (1hi}4)

(veriFxo% thal AN alarm-sysiona< UPERREEL Y This
ance Frequency is acceptable because the mechanisms
that can cause AXIAL POWER IMBALANCE, such as xenon
redistribution or CONTRO rive mechanism malfunctions
that cause slow AXIAL POWER IMBALANCE increases, can be
discovered by the operator before the specified limits are

violated.

REFERENCES 1. 10 CFR 50.46.

2. S chafer 1#51.)
{

edit

16CFR 50,36,

Lokes ULnte GetCount other
Undormetion and alarms
availeble C¢n the Controf room,
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INCORE INSTRUMENTATION PLANES

AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

edie

— 7 Z z —
%s fi Wyo/my.
i Do a6t usefor opetation.

Axial Midpiane

Bottom Axial Core Half

Figure B 3.2.3-1 (page 1 of 1)
Minimum Incore System for AXIAL POWER IMBALANCE Measurement
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QpPT

B 3.2.4
B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.4 (QUADRANT POWER TILT (QPT)
BASES
BACKGROUND This LCO is required to limit the core power distribution

based on accident initial condition criteria.

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including 1imits that preserve the criteria specified in
10 CFR 50.46 (Ref. 1). Together, LCO 3.2.1, "Regulating Rod
Insertion Limits," LCO 3.2.2, "AXIAL POWER SHAPING ROD
(APSR) Insertion Limits," LCO 3.2.3, "AXIAL POWER IMBALANCE
Operating Limits,” and LCO 3.2.4, "QUADRANT POWER TILT
(QPT)," provide limits on control component operation and on
onitored ess var1ab1es to ensure that the core operates
i " J limits g1ven in the COLR.
LHR Operation wi imits given in the COLR prevents
power peaks that exceed e loss of coolant accident (LOCA)

Timits der1ved by Emergenc Core Cooling Systems (ECCS)
prevents -eparture rom nuc]eate boiling B) during a loss

of forced reactor coolant flow accident.

" Linear freat rate (LHR)

This LCO is required to 1imit fuel cladding failures that
breach the primary fission product barrier and release
fission products to the reactor coolant in the event of a
LOCA, loss of forced reactor coolant flow, or other accident
requiring termination by a Reactor Protection System trip
function. This LCO Timits the amount of damage to the fuel
cladding during an accident by maintaining the validity of
the assumptions used in the safety analysis related to the
initial power distribution and reactivity.

restricting the maximum HR so that

peak cladding temperature does not exceed 2200°F (Ref !
Peak cladding temperatures > 2200°F cause severe cladd1ng
failure by oxidation due to a Zircaloy water reaction.

Other criteria must also be met (e.g., maximum cladding
oxidation, maximum hydrogen generation, coolable geometry,
and long term cooling). However, peak cladding temperature
is usually most limiting.

Fuel cladding failure dur1n a ostu]ated1{0CA is limited by
2

(continued)
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QPT

B 3.2.4

BASES
BACKGROUND Proximity to the DNB condition is expressed by the departure
{continued) from nucieate boiling ratio (DNBR), defined as the ratio of

the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and anticipated transients is
limited to the DNBR correlation 1imit for the particular
fuel design in use, and is accepted as an appropriate margin
to DNB. The DNBR correlation limit ensures that there is at
Jeast 95% probability at the 95% confidence level (the

95/95 DNB criterion) that the hot fuel rod in the core does
not experience DNB.

The measurement system independent limits on QPT are .

{ m%ﬂfai"s rmined, @{fy_u\by the reload safety evaluation analysis edit
without adjustment for measurement system error and
uncertainty. Operation beyond these limits could invalidate
core power distribution assumptions used in the accident .
analysis. The error adjusted maximum allowable edtt
setpoints (measurement system dependent limits) for QPT are

specified in the COLR.

APPLICABLE The fuel cladding must not sustain damage as a result of

ion {Condi Zﬁandciﬁigciaited’Qpérﬁfioﬁii)
Y . The LCOs based on power
distribution (LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, and
LCO 3.2.4) preclude core power distributions that violate
the following fuel design criteria:

a. During a large break LOCA, the peak cladding

temperature must not exceed 2200°F (Ref. 5. <:] (::)

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence Tevel (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition.

OPT is one of the process variables that characterize and
control the three dimensional power distribution of the
reactor core.

Fuel cladding damage does not occur when the core is

operated outside this LCO during normal operation. However,
fuel cladding damage could result if an accident occurs with

(continued)
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QPT

B 3.2.4
BASES
APPLICABLE simultaneous violation of one or more of the LCOs governing
SAFETY ANALYSES the core power distribution. Changes in the power
(continued) distribution can cause increased power peaking and

correspondingly increased local LHRs.

The dependence of the core power distribution on burnup,

regulating rod insertion, APSR position, and spatial xenon
distribution is taken into account during the reload safety
evaluation analysis. An allowance for QPT is accommodated

in the analysis and resultant LCO limits. The increase in

peaking taken for QPT is developed from a database of full

core power distribution calculations (Ref.#). The Y
calculations consist of simulations of many power fae
distributions with tilt causing mechanisms (e.g., dropped or
misaligned CONTROL RODS, broken APSR fingers fully inserted,
misloaded assemblies, and burnup gradients). An increase of

< 2% peak power per 1% QPT is supported by the analysis,

therefore a value of 2% peak power increase per 1% QPT is

used to bound peak power increases due to QPT.

Operation at the AXIAL POWER IMBALANCE or rod insertion

1imits must be interpreted as operating the core at the

maximum allowable Fr-ﬁu #agﬂ' E J ctEs)for accident

initial conditions with the allowe present.

QPT satisfies Criterion 2 of i @
JOCFR 50.3( (Red 3) }-——‘.

LCO The power distribution LCO limits have been established
based on correlations between power peaking and easily
measured process variables: regulating rod position, APSR
position, AXIAL POWER IMBALANCE, and QPT. The regulating

rod_insertionyPPM3ED and the AXIAL POWER IMBALANCE
tained in the COLR represent the measurement
system @Adependent 1imits at which the core power

distribution either exceeds the LOCA LHR 1imits or causes a
reduction in DNBR below the safety 1imit during a loss of
flow accident with the allowable QPT present and with an
APSR position consistent with the limitations on APSR

p'determined by the fuel cycle design and specified odit
.2.2.
Operatjén beyongdrthe power ‘g#tributigh based Yimity for
the #Orrespo g allowable THERMAL FOWER ang”/simultawbous A
ogfurrence one of a JOCA, loss 6f forced’reactorXoola
(continued)
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QPT
B 3.2.4

BASES

LCO flow accigent, or ejected r0d accident has an acceptably low
{continued) probabj¥ity. Therefores”if these LCO 11'mi)i{1‘e violated, a

shop”time is alloweg”for corrective actioprbefore a

The @& allowable setpoints for steady statef w3
(getporrctsy—__and maxinunJaM3#9 for QPT applicable for the fu
= symmetrical Incore Detector System, Minimum Incore Detector
System, and Excore Detector System are providedCER®
in the COLR. The setpoints for the
three systems are derived by adjustment of the measurement

- [ “) system independent QPT limits,given in the COLR to allow for
\C}_,_:‘;Q system observability and instrumentation errors. '

ctual salarm sgtpoints/implementkd in the/plant mag be mofe
restrictive tan the paximum a}lowable sgtpoint vAlues t @
alloh for ag@itional/conservafism betwegn the acfual al
sethoint apd the medsurement /system independent/limit. -
It is desirable for operatgr to rejdin the
operate the” reactor/when a QPT exists. i
iggtances, operation of tpé reactop’with a HPT m
helpfu})/or necegary to discover £he cau .
combjfation of/power 1&vel restriction i / @
ReqGired Actfon statement resgticts t

Jével, alldwing mO)ément thjéugh the/specified appli
conditiops in theexceptiof to SpecAficatién 3.0.3

APPLICABILITY In MODE 1, the limits on QPT must be maintained when THERMAL
POWER is > 20% RTP to prevent the core power distribution
from exceeding the design limits. The minimum power level

In MODE 2, the combination of QPT with maximum ALLOWABLE
THERMAL POWER level does not result in LHRs sufficiently
large to violate the fuel design limits, and therefore,

applicability in this MODE is not required. Although not

(continued)
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QPT
B 3.2.4
/‘\
U
BASES
: (areatecThan &

\ far— P j & AY ImuM
APPLICABILITY specifically addressed in the LCO, QPTsY&eBaW in MODE 1 with!<he ™ P*l“‘ ok

{continued)

~setpount <

THERMAL POWER < 20% RTP are allowe Y ie cog

In MODES 3, 4, 5, and 6, this LCO is not applicable, because

the reactor" ig nc,)t gene;'ating THERMAL POWER and QPT is :
indeterminate. m L
\—-le:t

e _peasen,

{
/
? /ﬁ MODE 1, 1t may be negessary to suspend/the QPT hml \
; during PHYSICS TESTS per LCO 3.1.8, SICS TESTS - \
- Exceptibns-—-—MODE 1.” Suspension of ese Timits #s
{ permiSsible because the reactor pr;otectwn criteria are ,_@

| mgintained by the remaining LCOs/governing thg” three
132;3 by the Syfveillances

imensional power distributio
equired by LCO 3.1.8. —_—

ACTIONS A.l.]

The steady state specified in the COLR provides an
S0 g ‘

owance for that may occur during normal operation.
peaking increase to accommodate QPTs up to the steady state.

is allowed by the regulating rod insertion limits of
LCO 3.2.1 and the AXIAL POWER IMBALANCE Timits of LCD_3.2.3
et porat

Operation with QPT greater than the steady state
spec1f1 COLR potentially v1o]ates the LOCA LHR

—

ed.it

n then‘ specified ’Imlts, SRB1 1s
pertorme using the Incore Detector System to obtain a three w
al power distribution map. Verification that
re within their limits ensures that operation wi @
[3aid) does not violate the .
g 8 e required Completion Time of h@
once per 2 hours is a reasonable amount of time to allow the

operator to obtain a power distribution map and to verify
the . Repeating SR 3.2.5.1 every |-«@

Z hours is a reasonable Frequency at which to ensure that
continued verification of the is

obtained as core conditions that infiuence QPT change.

Core loced LWRs

(continued)
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QPT
B 3.2.4

BASES

ACTIONS A.l.2

{continued)
The safety analysis has shown that a conservative corrective
action is to reduce THERMAL POWER by 2% RTP or more from the
ALLOWABLE THERMAL POWER for each 1% of QPT in excess of the

v steady state . This action limits the local LHR to a }——{:)

{ Setpount alue corres ~
reducing 1t 416
condition lmats. The required Completion Time of 2 hours
is reasonable, based on limiting the potential for xenon
redistribution, the low probability of an accident
occurring, and the steps required to compiete the Required
Action.

edit

If QPT_can be reduced to less than or equal to the steady
. stat in < 2 hours, the reactor may return to normal }-(:)
(§E§E§EEE§>——’EE§F§E10n without undergoing a power reduction. Significant
radial xenon redistribution does not occur within this
amount of time.

The required Compietion Time of 2 hours after the last

performance of SR\_$-Z.1) allows reduction of THERMAL POWER obe
in the event t erators cannot or choose not to continue
Q.S—Q’D

37 2 to perform SR as required by Required Action A.1.1. edit
2L

A.l.2.2

Power operation is allowed to continue if THERMAL POWER is

reduced in accordance with Regquired Action A.1.2.1. The

same reduction (i.e., 2% RTP or more) is also applicable to

Che/ nueTear dverpoWer trip sefpoiniAnd|the nucie @
overpower based on Reactor Coolant System (RCS) f]ow and

AXIAL POWER IMBALANCE trip setpoint, for each 1% of QPT in

excess of the steady state limit is reduction maintains .
mmcwewnunmam@ﬂmﬁzﬁhmathtm cdie
reduced THERMAL POWER level similar to that a )
required Completion Time of 10 hoursais reasonab1e based on

the need to Timit the potentially adverse xenon

redistribution, the low probability of an accident occurring .
Gfter the , and the number of <d

while operating, GIP"Of SPECTTLeAtyoD
e for mence steps required fo complete the Required Action.
AWy CESeeaend —@
SQ e J T ’_“_._/—
—(®)

L \wserT B32-3)A>

or {0 hours

{continued)
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<INSERT B 3.2-31A>

ANO-1ITS

A1.23

Power operation is allowed to continue if restrictions are imposed on the
allowed degree of regulating group insertion. This Required Action
requires a reduction in the regulating group insertion setpoints given in the
COLR by = 2% RTP from the ALLOWABLE THERMAL POWER for each
1% of QPT greater than the steady state setpoint. Based on engineering
judgment, this action is intended to reduce the potential power peaking
associated with regulating rod group insertion into the core.

The Compietion Time of 10 hours is reasonable based on the need to limit
the potentially adverse xenon redistribution, the low probability of an
accident occurring while operating with QPT limits not met, and the
number of steps required to complete the Required Action. The second
Completion Time of 10 hours after the last performance of SR 3.2.5.1 is
based on the same reasoning and is provided in the event the operators
cannot or choose not to continue to perform SR 3.2.5.1 as required by
Required Action A.1.1.

Al124

Power operation is allowed to continue if restrictions are imposed on the
allowed Operational Power Imbalance Setpoints given in the COLR. This
Required Action results in a reduction in the allowed THERMAL POWER
level as a function of AXIAL POWER IMBALANCE by > 2% RTP from the
ALLOWABLE THERMAL POWER for each 1% of QPT greater than the
steady state limit. Based on engineering judgment, this action is intended
to reduce the potential power peaking associated with the combined
affects of operating with an AXIAL POWER IMBALANCE and a QPT.

The Completion Time of 10 hours is reasonable based on the need to limit
the potentially adverse xenon redistribution, the low probability of an
accident occurring while operating with QPT limits not met, and the
number of steps required to complete the Required Action. The second
Completion Time of 10 hours after the last performance of SR 3.2.5.1 is
based on the same reasoning and is provided in the event the operators
cannot or choose not to continue to perform SR 3.2.5.1 as required by
Required Action A.1.1.

INSERT 2/02/2001



QPT
B 3.2.4
BASES
ACTIONS A.2
(continued)

Although the actions directed by Required Action A.1.2.1

restore,margins, if the source of the QPT is not established
therma and corrected, it is prudent to establish increased margins.

A required Completion Time of 24 hours to reduce QPT to less

than the steady state limit is a reasonable time for
investigation and corrective measures.

/B
If APT exceeds/the transient limit but is_equal to or less
an the ma;ja:ﬁ Timit dupto a misaligpéEEEONTROL ROD or

APSR, thenspower operatifn is allowed,to continue if/the

\ THERMAL POWER is reducéd 2% RTP or more from the AIAOWABLE
THERMAK POWER for e 1% of QPT in excess of t@p’steady
statg”Timit. Thuse the transiepf limit is theipper bound
within which th i
afplied, but opfy for QPTs
misa]ignme:;, The requir

Complietion Tj

edit

ensures that the operator completes the/THERMAL POW §
reductiog/before significant xenon redistribution dccurs. L___-(::)

s

Ve

| B2 / e //'

When a misaligned CONTROL ROD or APsségzturs, a local/xenoni
redistributfon may occur,” The required Completion Fime of f
2 hours allows the opeydtor sufficient time to re¥atch or :
realigmw a CONTROL ROD”“or APSR, but is short enowgh to Timit!
xenor redistribution so that large increases jif the local
LHR do not occur.-due to xenon/redistributiom resulting/from|
\ the QPT. ’ D

2

If the Required Action®and associated Compietion Timéskf
Condition A @are not met, a further power reduction is
required. Power reduction to < 60% provides
conservative protection from increased peaking due to xenon
redistribution. The required Completion Time of 2 hours is
reasonable to allow the operator to reduce THERMAL POWER to
< 60% of ALLOWABLE THERMAL POWER without challenging @FIpD

systems. 44;;;;

(continued)

/ol FLOWABLE
( THECMKL POWER
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QPT
B 3.2.4

BASES

ACTIONS a2 —@

(continued)

Reduction of the nuclear overpower trip setpoint to < 65.5%
of ALLOWABLE THERMAL POWER after THERMAL POWER has been
reduced to < 60% of ALLOWABLE THERMAL POWER maintains both
core protection and OPERABILITY margin at reduced power
similar to that at full power. The required Complietion Time
of 10 hours allows the operator sufficient time to reset the
trip setpoint and is reasonable based on operating
experience.

N

Id
Powe reductto to 60% o the ALLOZ’éLE THERMAL /POWER is a l
maxImum cone LHR for ;

for tilt mechanisms other than .
misaligped CONTROL R0DS andaAZSRs Because’ greater /
1

uncertayinty in th potential power peakIng increase g&1sts
ase, a more conservative action
l is tAdken when i is cdused by a mefhanism othgr than a
i

H

mis 1igned CONAROL ROD or APSR. The re uired CompYetion : ::

Redugtion of the/nuclear overpofer trip setpgint to <
of fhe ALLOWAB

power similar to that at fyll power. The/required

ime of 10 hours allows the operator sufficient

Completion .
time to reSet the trip setpoint and is réasonable based on
\ operating experience. AA__,,// -—43%)

x
m
x
a2
[
-t
3
(nd
-
3
(7]
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B 3.2.4

BASES

ACTIONS %ontinued)

continue in power operation with significant QPT. Either
the power level has not been reduced to comply with the
Required Action or the nuciear overpower trip setpoint has
not been reduced within the required Compietion Time. To
preclude risk of fuel damage in any of these conditions
THERMAL POWER is reduced further, :
(ROCec

bn 370.3)
R TyAequarres A shusdown Lo-ANLL do. D eration
P allows the operator to investigate the Cause of
2 QPT and to correct it. Local LHRs with a large QPT do
not violate the fuel design limits at or below 20% RTP. The
required Completion Time of @hours is acceptable based on

limiting the potential increase in local LHRs that could
occur due to xenon redistributjon with the QPT out of __@
specification.
& 9
The Aaximum 1imit of 28% QPT is/set as the/ upper bbund
within whicl’ power reduction 60% of AKLOWABLE /THERMAL
WER or pgwer redugtion of for 1% (for misaYigned
CONTROL RODS only)/applies fRef. 4].

]imy 20% QP/is consystent witl/ allowing

ation to 60% ALLOWABLE THE POWER
PT sethoints ané exceeded. /QPT in excess ot the maximum
can be an indication of a severe power distribution ‘_®
anomaly, and a power reduction to at most 20% RTP ensures
local LHRs do not exceed allowable limits while the cause is
being determined and corrected.

@- —@

SeTpoiat
The required Completion Time of é-r'lours is reasonable to

Speciied In
<lhe COLRR
allow the operator to reduce THERMAL POWER to < 20% RTP

@ without challenging GTamt)systems. edtt

> .
SURVEILLANCE QPT can be monitored by both the\incore and\gxcorg%etector edi\t
REQUIREMENTS systems. The QPT cetpoints are derived from their :

corresponding measurement system independent 1limits by
adjustment for system observability errors and
instrumentation errors. Although they may be based on the
same measurement system independent 1imit, the setpoints for
the different systems are not identical because of

(continued)
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PT
B 3.2.4

BASES

SURVEILLANCE differences in the errors applicable for these systems. For
REQUIREMENTS QPT measurements using the Incore Detector System, the
(continued) Minimum Incore Detector System consists of OPERABLE
detectors configured as follows:

a. Two sets of four detectors shall lie in each core
half. Each set of detectors shall lie in the same
axial plane. The two sets in the same core half may
lie in the same axial plane.

b. Detectors in the same plane shall have quarter core

radial s try.
Figure B 3.2.1@Hinimum Incore Detector System for QPT edu

Measurement) depicts an example of this configuration. The ¢
symmetric’incore, system for QPT uses the Incore Detector % tg
R System as describ&d above and is configured such that at
Teast 75% of the |detectors in each core quadrant are

alarm setpoint. When QPT is less thai the alarm
ghecking the QPT indication every ays ensures that the
operator can determine whether the plant computer software
and Incore Detector System inputs for monitoring QPT are

unctioning properly, and/tha 0T 1NQ ape—wiarm)
rem nis procedure allows
mechanisms, such as xenon redistribution, burnup gradients,

and CONTROL ROD drive mechanism mal functwns, which can
cause slow development of a QPT, to be detected. Operating

dckes Lo Gecount
other (nformetion
and alarms

available o the
OpLrotec  (n +he
Controd reom.

(continued)
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QPT

B 3.2.4
BASES
SURVEILLANCE SR _3.2.4.1 (continued)
REQUIREMENTS

experience has confirmed the acceptability of a Surveillance
Frequency of 7 days.

Following restoration of the QPT to within the
(PR, operation at > 95% RTP may proceed provided the QPT : In)

o remain within the §lsady siate (L) at the
HERMAL _POWER level. In ds the

2) L 154D ‘for more than 24 hours (GP-€xceeds the) __—®
RsTEnt_Limit) (Condition @), the potential for l\®
xenon redistribution is greater. Therefore, the QPT is

monitored for 12 consecutive hourly intervals to determine
whether the period of any oscillation due to_xenon

redistribution causes the QPT to exceed the
(ArY again.

O

REFERENCES 1. 10 CFR 50.46.

&AM, settipn | Y )

edit
7 ST BI8.2-1973, Amerigan Natipral Stangdrds \
(7 InstAtute, Apdust G/fg;& }Z ) (E)
By

BAW IUIZZA(W 84.

f

p—— Normal Opevating Londrols ) tht
2 /0 cFR 50 72

BT il ®
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INCORE INSTRUMENTATION PLANES

prd z
| Hiis figureAor illustsetion opdy.:
I Do noiufse for gpération
LA 4

<de

Radial Symmetry
in This Plane

Radial Symmetry
In This Plane

Figure B 3.2.4-1 (page 1 of 1)
Minimum Incore System for QUADRANT POWER TILT Measurement
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Power Peaking Factors
B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 Power Peaking Factors

BASES
-

BACKGROUND The purpose of this LCO is to establish limits that
constrain the core power distribution within design limits
during normal operatio 13 during

S boporm [ Fies operdtj _ 1tron_2)) such that accident
(a5 initial condition protection criteria are preserved. The
accident initial conditi iteria are preserved by
bounding operationmwithin specified
INSERT B32-38A4> acceptable fuel design imitsjq .
< JNSEXT Vad:
; T LHR is a specified acceptable fuel design 1imit that
The Lg(Avl-‘m.-.'eJ iy, preserves the initial conditions for the Emergency Core

e 03.2-2855 Cooling Systems (ECCS) al_\alysis.ﬂ Fo(2) i's defiqed as the
& INSEIC oo maximum local tuel rod |inear power density divided by the

——

B . 1
C LR drem T THu

@,../;/:‘u:e‘,

Witk they LOCA-lrmitel L ”’i
ensures Complionre toifh the

Lue] centerline melt LHR

<INSEeT B3.2-38

g

vy

N =TT c -"\1 el ) - 5 ;
A 4 he LOCP LHR Cqur/ /T power gensities, Jt iy related to m loca
o - N (//‘/[ { . .
W\‘:\——{" \
The Toth - iamie) LR bowds)'

‘ 2 line melfe—=
the Yue/ Center/ rate (LHR) limits
-

average fuel rod linear power density, assumin inal fuel
pellet and rod dimensions. “Betause’ Fo(Z) is.a ratio,of P

s

s Operation within_the
Timits givenin the COLR prevent ower@ﬁ‘fﬁt
xceed the (gss AT Loclantaceigent) PLOCAF 1inear heat

The Fs ‘.,m, is a specified acceptable fuel design limit
that preserves the initial conditions for the 1imiting loss
of flow trans1ent.g\F:.. is defined as the ratic of the

? HR /1'ntegral of Tinear power along the fuel rod on which the

minimm@. 6 Trem nutlcate bailigg ratic) SONBRP occurs

.52/)1/?4[ i
=D\

V- s ,-r,)

@

L&D

to_the average integrated rod power. ) Because fa, i a /i,o/ v
of jntegrated pgwers 1y related to7the maximualtatdl = 7,50 /0 4
- oduced”in_aFuel #0dBperation within the/E%) 1ne 'a‘:\ih

Timits given in the COLR prevents GEpartuwrefrowrmuEleatse
L) PONBF during a postulated loss of forced reactor
coolant flow accident.

Measurement of the core power peaking factors using the A
Incore Detector System to obtain a three dimensional powe %
@tribution map provides direct confirmation that ‘m
a
e

/ Y are within their limits, and may be used to verify
‘ Yore Joca < remain bounded when one or more
normal operating parameters exceed their limits.

BWOG STS

{continued)
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<INSERT B 3.2-33A>

This is accomplished by limiting the local linear heat rate (LHR) to three
general constraints: 1) the LHR may not exceed a value that results in
fuel centerline melt, 2) the LHR may not exceed a value that would resuit
in peak cladding temperatures of greater than 2200°F during a loss of
coolant accident (LOCA), and 3) the LHR may not exceed a value that
would result in the minimum departure from nucleate boiling ratio (DNBR)
dropping below the specified acceptable fuel design limits in the event of
the limiting loss of flow transient.

<INSERT B 3.2-38B>

The LOCA-limited LHR is dependent upon core axial location and fuel
batch design. The LOCA-limited LHR may be designated as LHR in units
of KW/t or as a power peaking factor. When expressed as a power
peaking factor, the LOCA-limited LHR is designated as Fo(Z).

<INSERT B 3.2-38C>

~ DNBR is defined as the ratio of the heat flux that would cause departure
from nucleate boiling (DNB) at a particular core location to the actual heat
flux at that core location. The DNBR-limited LHR represents the linear
power generation rate along the fuei rod on which the minimum DNBR
occurs. Compliance with this LHR value may be accomplished: 1) by
correlating the LHR at the limiting location to the critical heat flux
(expressed as a LHR) for the limiting location, 2) by correlating the LHR to
DNBR or DNB margin for the limiting location, or 3) by correlating the LHR
to a power peaking factor (designated as FZ‘H) for the limiting location.

The relationship between the observable parameters of neutron power,
reactor coolant flow, temperature and pressure and the critical heat flux,
DNBR or DNB margin is provided through the use of a critical heat flux
correlation. The critical heat flux correlations used to detemmine the
critical heat flux for uniform and non-uniform heat flux distributions are
described in the Bases for Safety Limit 2.1.1.

ANO-1ITS INSERT 2/02/2001



Power Peaking Factors
B 3.2.5

BASES (continued) e

Lok lrod LI s _
APPLICABLE The are determined by the ECCS analysis in
SAFETY ANALYSES order to 1imit”7peak cladding temperatures to 2200°F during a

LOCA. The maximum acceptable cladding temperature is
specified by 10 CFR 50.46 (Ref. 1). Higher cladding
temperatures could cause severe cladding failure by
oxidation due to a Zircaloy water reaction. Other criteria
must also be met (e.g., maximum cladding oxidation, maximum
hydrogen generation, coolable geometry, and long term
cooling). However, peak cladding temperature is usually
most limiting.

Theimits @provide protection from DNB during a
limiting loss of flow transient. Proximity to the DNB
condition is expressed by the DNBR, defined as the ratio of

~ the cTddding surtaceiheat flux Keduired tfCause DNE
f/f;%%;}TESZj;;§;} actual £Tadding SupPaee heat fluxy. The minimum DNBR value SGre ’
AL T~ during Bo ai_operation and anticipated transients is {PerpHouisr
= limited to the DNBR correlation limit for the particular Core lorntiry

//;i::Z;bc.l ket £iux \ fuel design in use, and is accepted as an appropriate margin
/ Oorre ations uszJ‘ﬁ? . k\to DNB. The DNBR correlation 1imit ensures that there is at
{ Jo-esmine The crifital »J ) least 95% probability at the 95% confidence level (the 95/95
. 2 L 2y ;brnxnit?’”’“ - DNB criterion) that the hot fuel rod in the core does not
: ;; i loset DoaT *Ji«:gr ol { experience DNB.n

v —._; s c are 7% ! //

7'5ff’°“2’€:? Lot - This LCO precludes core power distributions that violate the

» Tre oalE ~~ following fuel design criteria:

) S Al
' a. During a large break LOCA, peak cladding temperature

must not exceed 2200°F (Ref. 1).

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition.

The reload safety evaluation analysis determines limits on

global core parameters that chdracterize the core power

distribution. The primary parameters used to monitor and

control the core power distribution are the regulating rod

position, the APSR position, the AXIAL POWER IMBALANCE, and

the QPT. These parameters are normally used to monitor and

control the core power distribution because their

measurements are continuously observable. Limits are placed

on these parameters to ensure that the core power peaking }'CZ:D

factors remain bounded during operation in MODE Nuclear
#h THERPMAL Pouder qreater than 2075 TP
’ (continued)
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Power Peaking Factors

B 3.2.5
BASES
APPLICABLE design model calculational uncertainty, manhfacturing
SAFETY ANALYSES tolerances (e.g., the engineering hot channel factor),
(continued) effects of fuel densification and rod bow, and modeling
simpiifications (such as treatment of the spacer grid . -
:as atcessw'y) e?%ects) are accommodatedVthrough use of peaking eds
- augmentation factors in the reload safety evaluation
. analysxsé_ :b—
[ HR limfattons satisfy Criterion 2 of 4 ,__@
(oeH B3 207 3)
LCco This LCO for@ power peaking Facfops MZZaE; @ ensures
L HR e ates within thesbounds assumed for the
3 al hydraulic analyses. Verification that
(LH:/?}.S ) within the limits of thj D as specified
In the alTows continued operation Qt_FAERMAL POWER) when

the Required Actions of LCO 3.1.4, "CONTROL ROD Group
Alignment Limits,” LCO 3.2.1, "Regulating Rod Insertion
Limits,” LCO 3.2.2, “AXIAL POWER SHAPING ROD Insertion
Limits,” LCO 3.2.3, "AXIAL POWER IMBALANCE Operating

Limits,” and LCO 3.2.4, “QUADRANT POWER TILT,” are entered.
@ Con:iervat' RMAL_POWER reductions are required if the ——-——-@
i OR{La{ L)

Zy-and_payYare exceeded. Verification that
) And Pr Japd within limits is also required during
" 1 PHYSICS TESTS per LCO 3.1.8, “PHYSICS TESTS
Exceptions—MODE 1.°

m > Measuremegt uncertainties are applied when m

g ELrAL FOWE determined using the Incore Detector System. e

(with T# if-rf urement uncertainties applied to the measured values@

> 207 A @ account for uncertainties in observability and
instrument’string signal processing.

LN

LpA 2
In MODDI,I the limits on GefZ) andtY) must be maintained in ’%
order to prevent the core power distribution from exceeding

the limits assumed in the analyses of the LOCA and loss of
#3%) MODES 2, 3, 4, 5, and 6, this LCO is not
applicable because the reactor has insufficient stored
energy in the fuel or energy being transferred to the
coolant to require a 1imit on the distribution of core
power.

The minimunn THERMAL FOWER /evémm j

In MODET with X
PowER €207 RTP and in

on e Q‘r”f‘fl‘y of thy Incere Jdedector Sysrem to SatiSdue Tari jﬁ' f
btoin meaniagtul pomers J;’_{*fi;’:u';‘/'m Jatz "
2 - SAALE e e S ~

(continued)
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BASES (continued)

Power Peaking Factors
B 3.2.5

Py
B orals

’ng-the relationship

e @- to their Timits.

’ ' l" ue Li .

i peaking 4 BBeause F
: is ntained
pe ereby 41lowing/power seakipd to
nverse proportion to L BOWER.

in T DN
S/» /n;:uyt/n seakiny Pl

£ Insect £3.2714

Al hlFR

When

reduce the

P ETTime
without allowing
condition for an

[ Therefore, theFo(Z) and Fi, 1imjts increass as THE
; R decpedses g:;uiingnl;}m/:?d !;;,)fizxgxfg? 4
) ing“units) so"that a cnstant LHR limit is mai ne

is determined not to be within its specified
limit as”determined by a three dimensional power

distribution masa a THERMAL POWER reduction is taken to

LHR in the core.

>

: reduction-is
1e. ts 11@?&’

(A5 Ainités provides an

0 re ower in an orderly manner and

the to remain in an unacceptable

extended /Heriod of time.

TN

reasonable/based on the 1o« probability of An accident
occurring’in this short time period and tie number of /steps
requiredito complete the Required Action/ !

ERMAL POWER is reduced by
rom the ALLOWABLE THERMAL POWER for ea

\
. I 3\
to’ continue by Required ., 3
% RTP or more

1% by which/Fq(2)

‘exceeds i34 1imit. The same reduction/in nuclear ovérpower i
trip setpoint and nuglear overpower piased on the Reactor :
Coolany’System (R flow and the AXIAL POWER IMBALANCE trip
setpyint is requi for each 1% By

Time of 8 hodrs is

/
_‘_"’/

(continued)
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<INSERT B 3.2-41A>

When expressed as power peaking factors, the value must be adjusted in
inverse proportion to the THERMAL POWER level of the core as the

power is reduced from RTP. Thus, the allowable peaking factors will
increase as THERMAL POWER decreases.

ANO-11ITS INSERT 2/02/2001



BASES

Power Peaking Factors
B 3.2.5

ACTIONS
(continued)

-

Continued opepdtion with Fo(Z) exceeding its limit,is not

permitted, because the initialconditions assumed in the

accident apalyses are no longer valid. The reguired

Time of 24 houry to restore Fo(Z) within its

the reduced THERMAL POWER level is reasonable

based 4n the low probability of a ]imiti?gﬁevent occurring
imyYtaneously with Fg(Z) exceeding its Yimit. In additiop,

depletion with Jocal LHRs higher than

, and limits th;{potentia] for inducing

n adverse pertyrbation in the axial xenon distribution.
4
€ /

Y
i

it precludes long t,

when FiA/is determined notfo be within its acceptable limit
as detérmined by a threesdimensional power.distribution map,
a L POWER reduction is taken to reduce the maximum LHR
in Lhe core. The papameter RH by which- THERMAL POWER is
rease in Fi, above the limit has been/
erified to be conServative by design calculations, and-is
defined in the GOLR. The parameter RH is the inverse 0f the
increase in allowed as THERMAL POWER decreases by

1% RTP, and is based on an analysis of the DNBR during the
limiting 19ss of forced reaptor coolant flow transient from
various ipitial THERMAL PONER Tevels. The reqrired
Completjdn Time of 15 mjnutes is reasonable for the operator
to take the actions negessary to reduce tgg“unit power.

/ /
in THERMAL POWER ,i's required because F; has
imit, Required Action B.2 requires redu¢tion
of the highr'flux trip setpoiny”and the nuclear overpower

S flow and AXIA;{POHER IMBALANCE trigﬂsbtpoint.

The amoyht of reduction of-these trip setpointsis governed .
by thg’/same factor (RH(%) for each 1% thatg;%{é;xceeds its /

1im that determines ,the THERMAL POWER reguction. This
prgcess maintains core’ protection by provj
trip setpoints at thé reduced THERMAL ER similar to that
at RTP. The parameter RH is specifieg’/in the COLR. The
required Completjon Time of 8 hours As reasonable based on

the low probability of an accident ccurring in this short

ing margin to the

{continued)
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Power Peaking Factors

B 3.2.5
BASES
ACTIONS B.2 (contin e ' “‘\\
time peplod and the numbe‘i"rof steps required to complete L
this Attion. i 1
- 7 7 |
B.3 ,,a/' o - i Y

Continued-operation with Fis exceeding its limit~is not \
pem;}t‘ed, because the imitial conditions assumed in the
accident analyses are.no longer valid. The-required |
Completion Time of 24" hours to restore Fﬂ.“’within its liyl{t \
at the reduced THERMAL POWER level. ;:i:re'asonable bas?ﬂm \

t

the low probabiTity of a limiting e occurring
simultaneous}y with Fa, exceeding its limit. In addftion,

‘\ this Completion Time precludes JYong term depletionswith an |
unacceptably high local power~and limits the potehtial for
inducing an adverse perturbation in the radial,:&enon !

istribution. et

-~

reductj '.n is

ot i
/{he Required ions }—@

ompletion Times ﬂ;r Conditjon A are not
= then THERMAL POMER operation should X&as®. The f_@

- T reactor is placed in MOD this does not
mﬂfpﬂm apply. The requi ompletion Time of (Phours 15 a
W reasonable amount of time for the operator to reduce THERMAL

POWER in an orderly manner and without challenging QD ed

systems. m

SURVEILLANCE SR_3.2.5.1

REQUIREMENTS )
Core"monitoring is performed using the Incore Detector
m System to obtain a_three dimensional power distribution map.
faximumWalues GEEq(ZY andEg)obtained from this map may
Maimum DMvBE aTaes then be compared with the (FofZy and 1imits in the COLR to o
DNB marainS determiacd from ve-Tot_pee :

y e ml -
 duhion Goaking Cathrd
tle core gwer j/?o#rbe me ”‘) feaking

Y Mma \
;:70{4\47 /;}4”{( or Corce Ia;zkéo /
LHR va(«es 1o yerifyef:n ¢
] Jimits have nat” be

L e od o~

W - : {continued)
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within their specified 1imits when one or more oF the limits
specified by LCO 3.1.4, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or




Power Peaking Factors
B8 3.2.5

BASES

SURVEILLANCE SR_3.2.5.1 ({continued)

REQUIREMENTS

LCO 3.2.4 is exceeded, or when LCO 3.1.8 is applicable. If.
FalZ)-dpd Fay) remain within their Timits when one or more of
ese parameters exceed their limits, operation at THERMAL

may continue because the true mitxa‘l conditions (the
@%pw@"ﬂ@) remain within their specified limits.
15571 Ba Tiom ’m
Because the limits on(EALZY andES) are preserved when the

parameters specified by LCO 3.1.4, LCO 3.2.1, LCO 3.2.2,
LCO 3.2.3, and LCO 3.2.4 are within their limits, a Note is

provided in the SR to indicate that monitoring of the qikeP
[ L HAS is required only when complying with the
e foca Required Actions of these LCOs and when LCO 3.1.8 is

applicable.

Frequencies for monitoring of the Qdyer peakingfagford are @
specified in the Action statements of the individual LCOs.
These Frequencies are reasonable based on the iow
probability of a limiting event occurring simultaneously

X opAZ)exceeding its limit, and they
provide su fictent time for the operator to obtam a power
distribution map from the Incore Detector System.
Indefinite THERMAL POWER operatxon in a Required Action of

Hop core local D 3.1.4, LC0 3.2.1, LCO 3.2.2, LCO,3.2.3, or LCO 3.2.4 is
Af;"‘;‘; 02 (ﬁ:- rmitte d er o ,,»” he po Talow exedegTAg
: 'both the” power ing’fa sgassumed in. e accigen

ﬁmm Ainﬁ’ %

anal zed faheps)
Y. ’f' N e sower J,S r,Lq ron S anj 5"' o] Xenan J/.{'fhbu?‘/

REFERENCES 1. 10CRR 50.46.
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