ITS DISCUSSION OF DIFFERENCES
ITS Section 3.1: Reactivity Control Systems
1 NUREG 3.1.1, 3.1.4, 3.1.5, 3.1.8, & 3.1.9 -Incorporated TSTF-009.

1

2 NUREG 3.1.8 - The Frequency ofNUREG 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 I 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-I's current practice, as allowed by the current license basis. The
Bases were changed to reflect this Frequency.
NUREG 3.1.9 - The Frequency ofNUREG 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 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-l's current
practice, as allowed by the current license basis. The Bases were changed to reflect this
Frequency.
3

NUREG 3.1.4 - Incorporated TSTF-143.

4

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 4 Ak/k/0 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.

.0

5 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-A 11, 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.
ANO-1 3.1 DODs
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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, B and 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.
6

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.

7

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 LIRs. 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.
.759

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.
9 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 N-UREG 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
ANO-1 3.1 DODs
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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-I10, 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 1OCFR50.36 instead of the NRC Policy Statement.
This is an editorial change associated with implementation of the 1OCFR50.36 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.
ANO-1 3.1 DODs
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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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18 NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety
Analysis section was modified at each occurrence to refer to 1OCFR50.36 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 ITS LCOs 3.1.1, 3.1.3, 3.1.4, 3.1.5, and 3.1.7, the 1OCFR50.36 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 I 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 10CFR50.36.
19 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.
20 NUREG 3.1.8 - Item c 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.
21 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.

ANO-1 3.1 DODs

Page 7 of 11

2/02/2001

ITS DISCUSSION OF DIFFERENCES
22 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.
23 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."
24 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.
25 NUREG 3.1.9 - Incorporated TSTF-156, Rev 1.
26 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.
27 Not used.
28 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
ANO-1 3.1 DODs

Page 8 of 11

2/02/2001

ITS DISCUSSION OF DIFFERENCES
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.
29 NUREG 3.1.2 - Incorporated TSTF-142.
30 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.
31 Not used.
32 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.
33 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.
34 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,
LCO 3.2.3 and LCO 3.2.4. This change is consistent with current license basis.
ANO-1 3.1 DODs
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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 NUJREG 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
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ITS DISCUSSION OF DIFFERENCES
40 NUREG 3.1.5 - Incorporated TSTF-158, Rev 1.
S

41 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.
42 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.
_-_

43 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.
44 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 placed a
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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SDM
3.1.1
3.1

REACTIVITY CONTROL SYSTEMS

3.1.1
LCO

SHUTDOWN MARGIN (SDM)
3.1.1

The SDM shall be
rea
specified in the COLR.

( jeLl.p1%

vi

APPLICABILITY:

MODES 3,

--

•

thaa'orual ,
T,. minyum
ol

•

'

s
I

the limit
Iibe
, i"

•

4, and 5.

ACTIONS
CONDITION

REQUIRED ACTION

A. SDM not within limit.

A.1

Initiate boration to
restore SDM to within
limit.

COMPLETION TIME
15 minutes

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.1.1.1

BWGG

CTC

FREQUENCY

Verify SDM greater than or equal to the
limit specified in the COLR.

3.1-1

24 hours

Rev 1, n&!T/fL25

-S 1A

Reactivity Balance
3.1.2
3.1

REACTIVITY CONTROL SYSTEMS

LCO

CTS

Reactivity Balance

3.1.2

3.1.2

APPLICABILITY:

The measured core reactivity balance shall be within
± 1% Ak/k of predicted values.

-LI.R

MODES I and 2

#i7

ACTIONS
REQUIRED ACTION

CONDITION
A.

Measured core
reactivity balance not
within limit.

A.1

COMPLETION TIME

Re-evaluate core
design and safety
analysis and
determine that the
reactor core is
acceptable for
continued operation.

AND

B.

Required Action and
associated Completion
Time not met.

A.2

Establish appropriate
operating
restrictions and SRs.

B.1

Be in MODE 3.

3.1-2

S°+'

6 hours

3.1-2
P01'! 1, 3if07,'95

/A

Reactivity Balance
3.1.2

cmFS

URVETLLANCE REOUTREMENTS
SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR

3.1.2.1
1.

2.

FREQUENCY

-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.
This Surveillance is not required to
be performed prior to entry into
MODE 2.

Verify measured core reactivity balance is
within ± 1%Lk/k of predicted values.

.Once
prior to
entering MODE I
after each fuel
loading
AND
NOTE
Only required
after 60 EFPD
31 EFPD
thereafter

8We6 STS

3.1-3

Gf4;06-9
3.1-swees~i
rP" 1,

MTC
3.1.3

3.1

REACTIVITY CONTROL SYSTEMS
Moderator Temperature Coefficient (MTC)

3.1.3
LCO

F6

3.1.3

(

-

.11

APPLICABILITY:
ACTIONS
CONDITION
A.

MTC not within limits.I A.1

REQUIRED ACTION
Be in MODE 3.

COMPLETION TIME
6 hours

3. 19)1Z

(Gqntinwedý-

"BWOPST-S--

3.1-4

O4O7,'
5- 1,3.1-4
-BW8G-Sf

iTC
3.1.3

3.1-5

3.1-5wv
Rzi, 34,t7/s

CONTROL ROD Group Alignment Limits
3.1.4
REACTIVITY CONTROL SYSTEMS

3.1
3.1.4

CONTROL ROD Group Alignment Limits
ac

LCO 3.1.4

APPLICABILITY:

CONTROL ROD shall be OPERABLE and aligned to within
of its group average height.

MODES 1 and 2.

4,7.
7. Z

-oTdý52.

A. One (fCONTROL
ROD inoperable, or not
aligned to within
of its group
- average height, or
both.

•5e e -Li5c + A

&~F -FO

~,t

K r:oN

I hour

o-4

AND

A6

,iLkik% -*c

lf v.

I+-

6Initiate boration to
restore SDM to within
limit.

Once per
12 hours
thereafter

I hour

3.1-6
3.1-6

3.5.21-72.
3.5.2,Z,3

(continued)
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INSERT A - Reviewer Clarification - LCO 3.1.4
ACTIONS
CONDITION

REQUIRED ACTION
I

A. One CONTROL ROD
inoperable, or not
aligned to within 6.5% of
its group average height,
or both.

I
A.1.1

Verify SDM to be within the
limit provided in the COLR.

COMPLETION
TIME
1 hour
AND

OR
Once per
12 hours
thereafter
A.1.2

Initiate boration to restore
1 hour
SDM to within limit.

AND
A.2.1

Restore CONTROL ROD
alignment.

2 hours

OR
2 hours
A.2.2.1

Reduce THERMAL POWER
to • 60% of the
ALLOWABLE THERMAL
POWER.
AND

A.2.2.2

Verify the potential ejected
rod worth is within the
assumptions of the rod
ejection analysis.

72 hours

AND
A.2.2.3

NOTE- Only required when
THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1.

A _________________________

72 hours
I _____________

Insert after page 3.1-6
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CONTROL ROD Group Alignment Limits
3.1.4
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3.1-7
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A.2.2.3

ANO-1 ITS

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

INSERT
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CONTROL ROD Group Alignment Limits
3.1.4

CTS

35.22.2

p3.5,'.".2.

3.1-8

3.1-8Rey
1, 01,17/95

CONTROL ROD Group Alignment Limits
3.1.4
C17S

SURVEILLANCE

SR

3.1.4.1

Verify individual CONTROL ROD positions are
within f4'4@*9f their group average
n-5•
height.

SR

3.1.4.3

NOTE----------------------------With rod drop times determined with~less
than four reactor coolant pumps operating,
operation may proceed provided operation is
restricted to the pump combination
m.
e
operating durin t
IOP
b,1
pr np
-determinationi

(/
gý-

-BWe6-ST

Verify the rod drop time for each CONTROL
ROD, from the fully withdrawn position, is
[1-5•] seconds-from power interruption at
.the CONTROL ROD drive breakers to
Sinsertion (25% withdrawn position) with
TM ý 5250F.

3.1-9
.1-

reactor
W
criticality
after each
removal of the
reactor vessel
head

Re 1-. 4/n4OZ4

-T-c, 6.e

I

Safety Rod Insertion Limits
3.1.5
3.1

REACTIVITY CONTROL SYSTEMS
Safety Rod Insertion Limits

3.1.5
LCO

3.1.5

APPLICABILITY:

3,5,- 1.

Each safety rod shall be fully withdrawn.

3.•.3 2

MODES 1 and 2.

3 .5.25.,

A.

One safety rod not
fully withdrawn.

3.5.2.1
I hour
restore SDM to within
limit.

Declare the rod
inoperable.

1 hour

(continued)

-BWG&-M

3.1-10

-gwg-s
13.-10Rgy
440V7y;5

3.5.1.A

Safety Rod Insertion Limits
3.1.5
AtTTON

CTS

(rnntinued'
REQUIRED ACTION

CONDITION
B.

More than one safety
rod not fully
withdrawn.

8.1.1

B.1.2

COMPLETION TIME

I hour

3.5.2.1

6 hours

"3.5.2.2.1

Initiate boration o
restore SDM to within
limit.

AND
B.2

Be in MODE 3.

SURVEILLANCE REQUIREMENTS

_

FREQUENCY

SURVEILLANCE
SR

3.1.5.1

Wei6-ffs

Verify each safety rod is fully withdrawn.

3.1-11
3.-1

12 hours

Rev--l"-, 0O-",15

fV/A

APSR Alignment Limits
3.1.6
3.1
3.1.6

REACTIVITY CONTROL SYSTEMS

Crs

AXIAL POWER SHAPING ROD (APSR) Alignment Limits

Each APSR shall be OPERABLE and aind
LCO

t'n

65

of it~s J'7.IZ

3.1.6
group average height.

APPLICABILITY:

MODES I and 2wh

the

SRs areenot f

ly wigdra

A. One APSR inoperable
+,4not ali gnedcwithin(
N.

O~v

VAL i5 kt)

0

BWOG STS

3.1-12
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APSR Alignment Limits
3.1.6

CT-S

SURVEILLANCE
SR 3.1.6.1

Vrify position of each APSR is within
56 T of the group average height.

3.1-13

OtA

31

!t, A41•j97
1,

-

Position Indicator Channels
3.1.7

3.1

REACTIVITY CONTROL SYSTEMS
Position Indicator Channels6

3.1.7
LCO

3.1.7

-pos-1tit6-5-inaicator cnannei for each CONTROL ROD and APSR
shall be OPERABLE.

APPLICABILITY:

NIA

MODES I and 2.

ACTIONS
---------------------------each
Separate Condition entry is allowed for
-------------------------------

••

-NOTE--

A

\OL a& d

0
•

5.

16 WJA

- ----wren- .........
- ----------ml ....

LI1,-13

3.1-14

-Awl--

ý,ý

Position Indicator Channels
3.1.7

3.1-15

Rem 1-1,44.
Q
,;7 -

Position Indicator Channels
3.1.7
ACTIONS

-4wee-ISTS

3.1-16

O4teF7/q
t,3.-16Re,
-B*~661¶~

Position Indicator Channels
3.1.7

CT:

rbie +.J- i
_Z-lemS Z3

<iJTA5EkT

-WAG-6+5

5.1-17

A

3.1-17

g

lb

-SlOG-Sf
rS 1 3.1-17
uu7j5
,

<INSERT 3.1-17A>
SR 3.1.7.2
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Perform CHANNEL CALIBRATION of
required position indicator channel.
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PHYSICS TESTS Exceptions-MODE 1
3.1.8

REACTIVITY CONTROL SYSTEMS

3.1

PHYSICS TESTS Exceptions-MODE 1

3.1.8

L-0

LCO
LCO
LCO
LCO

3 Z.""AIL

L••r

L•J.I A f!5

"CONTROL RODrAlignment Limits';
"Safety Rod Insertion Limits;",
POWER SHAPING ROD (APSR) Alignment
"AXIAL
Limits8;<
'Regulating Rod Insertion Limits," for the
restricted operation region only;
" AXIALl.3,POWER IMBALANCE operating Limits; and

3.1.4,
3.1.5,
3.1.6,
3.2.1,

THERMAL POWER is maintained < 85% RTP;

b.

Nuclear overpower trip setpoint is 5 10% RTP higher than
the THERMAL POWER at which the test is performed, with a
maximum setting of 90% RTP;
) -Avrd

maintained within the limits specified

the COLR: and.I.

SD i s L

APPLICABILITY:

MODE 1 during PHYSICS TESTS.

ACTIONS

REQUIRED ACTION

CONDITION
SDM not within limit.

A.1

COMPLETION TIME

Initiate boration to
restore SDM to within
limit.

15 minutes

Suspend PHYSICS TESTS
exceptions.

1 hour

AND
A.2

(continued)

3.1-18

-

''''

Nike

a.

IT

N/A

2,, A4" '3

may be suspended, provided:

"c.

?in

A.

e-&t

During the performance of GId• p S TESTS, the requirements of

3.1.8

LCO

20-

1.

11111407.,95
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<INSERT 3.1-1 BA>
c.
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NOTEOnly required when THERMAL
POWER is > 20% RTP,

INSERT
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PHYSICS TESTS Exceptions-MODE 1
3.1.8

CTS
I ,nntj~inHma

8r'TTngJ•

REQUIRED ACTION

CONDITION
B. THERMAL POWER
> 85% RTP.

B.1

Suspend PHYSICS TESTS
exceptions.

COMPLETION TIME

N.r

1 hour

OR
Nuclear overpower trip
setpoint > 10% higher
than PHYSICS TESTS
power level.

OR
Nuclear overpower trip
setpoint > 90% RTP.

OR
_ k'or

ATnot

within limi s.

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

N

SR

3.1.8.1

Verify THERMAL POWER is 5 85% RTP.

1 hour

3.1.8.2

Perform SR 3.2.5.1.

2 hours

3.1.8.3

Verify nuclear overpower trip setpoint is
5 10% RTP higher than the THERMAL POWER at
which the test is performed, with a maximum
setting of 90% RTP.

4

r2
pir0 re

eacA

teMv

)

(continued)

_&WGG_6T&__

3.1-19

1, 04/07/95
R.....-e3

1

4

eo

<INSERT 3.1-19A>
-NOTE--Only required when
THERMAL POWER
is > 20% RTP.

<INSERT 3.1-19B>
NOTE
Only required when THERMAL
POWER is > 20% RTP.
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3.1.8
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PHYSICS TESTS Exceptions-MODE 2
3.1.9

3.1
3.1.9
LCO

CT$

REACTIVITY CONTROL SYSTEMS
PHYSICS TESTS Exceptions-MODE 2
During performance of PHYSICS TESTS, the requirements of
(MTC)";
LCO 3.1.3, :Moderator Temperature Coefficient
Limits";
Alignment
Group
ROD
"CONTROL
LCO 3.1.4,
LCO 3.1.5, "Safety Rod Insertion Limits";
"AXIAL POWER SHAPING ROD (APSR) Alignment
LCO 3.1.6, Limits";
3.2.1, "Relating Rod Insertion Limits,"
.LCO

3.1.9

A
t4-1A

L

POWERI

0 3.4.2,

:5.AP"N&

g00
_90 I. (AP5g)&L
..

RCS

ffinimum Teperature

or riticaTitY

may be suspended, provided:
a.

e

THERMAL POWER is 5 5% RTP;
nuclear overpower'

bkC(P

0g srannddu rate CON OL ROD withdrawal
6zsVOPEýRABLE;
d.

APPLICABILITY:

V

SDM is

A.

"q
- .

1

jk•;id' t

a•uring PHYSICS TEST

i

160 v

*tOt•e

ini
n -t t c

c MODF 2.

ACTIONS
REQUIRED ACTION

CONDITION
A.

THERMAL POWER not
within limit,

A.1

Open control rod
drive trip breakers.

COMPLETION TIME
Immediately

(continued)
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PHYSICS TESTS Exceptions-MODE 2
3.1.9
ACTIONS

(continuedi
REQUIRED ACTION

COMPLETION TIME

Initiate boration to
restore SDM to within
limit.

15 minutes

B.2

Suspend PHYSICS TESTS
exceptions.

1 hour

C.1

Suspend PHYSICS TESTS
exceptions.

I hour

CONDITION
B.

B.1

SDM not within limit.

t4~

AND

C.

Nuclear overpower trip
setpoint is not within
limit.

OR
Nuclear
instrumentation- s -rc
,, erm
i•e•atean
high startup rate
CONTROL ROD withdrawal
inhibit inoperable.

I

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.1.9.1

1 hour

Verify THERMAL POWER is 5 5% RTP.

f
-I

I
N

SR

3.1.9.2

Ver.jfy nuclear overpower trip setpoint is
<

8hours

~fj't

4

RTP.

(continued)
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B 3.1.1
REACTIVITY CONTROL SYSTEMS

B 3.1

SHUTDOWN MARGIN (SON)

B 3.1.1
BASES

The reactivity control systems must be redundant and capable
of holdin the reactor core subcritical when shut down under
orovide
cold conditionsTWC 26 (Ref. 1). SON re i reme
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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
conditions.
e--
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colrx/t ,_?O,

Reactor Coolant System (RCS). Ihe CONTROL RODS can
•compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over

.
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•
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These requirements are provided by the use of
and soluble boric acid in the

ro

full load to no load.

In additionthe

CONTROL RODS, together with the Chemical Addition and Makeup-4u•

.

of making the core subcritical rapidly enough to prevent

exceeding acceptable fuel damage limits, assuming that the
rod of highest reactivity worth rem7 n fullyA thdra.,'>:(P,:4
The Chemical Addition and MakeupSys em-can-compensate for
fuel depletion, during operation and all xenon burnout
reactivity changes, and maintain the reactor subcritical
I
under cold condittons•----

i
• RPS 's

operatio K SON control is ensured by operating
During '•
with the -sfety rods fully withdrawn (LCO 3.1.5, "Safety Rod
Limits6) and the regulating rods within the limits
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<INSERT B 3.1-IA>

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.
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SDM
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BASES

(continued)

APPLICABLE
lOhe minimum required SON is assumed as an initial condition
SAFETY ANALYSES
in safety analysis. The safety analysis (Ref. 2)
establishes an SOM that ensures specified acceptable fuel
desi n limits are not exceeded for normal operation and
(
e 4
with assumption of the highest worth rod stuck out
f
owing a reactor trip.
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e acceptance criteria for SDM requirements are that
specified acceptable fuel design limits are maintained.
SON requirements must ensure that:
a.

The reactor can be made subcritical from all operatitg
conditions, transients, and Design Basis Events;ýý7

b.

The reactivity transients associated with postulated
accident conditions are controllable with acceptable
limits (departure from nucleate boiling ,tio
(DNBR),
fuel centerline temperature limits for "
,
and
ý 280 cal/gm energy deposition for the rod/ejection
accident)
N
L -

7
•he
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The

reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.
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The mostlimitingdccident for t4le SDM requirements is based
on K lSLB, as d scribed in zthe accident analysis (Ref.)).
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APPLICABILITY
(continued)

and LCO 3.2.1. In NODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, "Boron Concentration."

ACTION1S

Ad
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
borati•wll
continued the
until
the 1or
SDM requiremen
are
(/'e
I•
Sbeiis,li•
limJit
se-am,.generator--'•
s~~
/leveI nd RC 11empera

ton
i. m

re spe 'if ed i n,,,

e COLR.,/RCS

/

be c i ued u il the 1mtspe ified/li ,h

In the determination of the required combination of boration
flow rate and boron-oncentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible, the boron concentration should be a highly
concentrated sut ion, such as that normally found in the
tank or the borated water storage tank.Doric acid (
The opera
sihold boraie-with the best source available
the
conditions.
(-- /Ar)

Sfor

\

In de rminingthe boration flow rate, tJe time indcore life,
ntis
consdered. Fox-instance, the4ost difficult time
I core li
to increase the RCS boron concentr~Alion is at
ing oeb
f cy le, when the Ooron concentration may
approa or exc eed2000 ppm. Asseuming that.a value of /
[11% -/k must
recovered and a boration- flow rate is
[
gpm, it .possible
tyincrease thefboron concentration
of• he RCS
100 ppm in proximate1 35 minutes. /If a
boron wor of 10 pcm/p is assume
this combination of
parmet s will incr ise the SDM
[11%
I 6k/k. -'hese
borat• n parameter. 'of [ ] gpm And
] ppm ripresent,,
typi 1 values ;.d are provide for the purpose of off'ering
1/
a specific examile.
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SURVEILLANCE
. 7
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RCS average temperature;

d.

Fuel burnup based on gross thermal energy generation;

e.

Xenon concentration;

a"

f.

Samarium concentration;A

1

-

g.

Isothermal temperature coefficient (ITC).
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The SDM is verified by performing a reactivity balance
reactivity effects:
og•
,N
. calculatio
a.
RCS boron concentration;,
--..

-

o

z

SR

i. i9c,,)er e4-

"Using the ITC
ý.e- 0 WD

I
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REFERENCES

unts for Doppler reactivity in this
the reactor is subcritical, and the fuel

changing at the same rate as the RCS.
temperature wM
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 complete the calculation.
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REACTIVITY CONTROL SYSTEMS

B 3.1.2

Reactivity Balance

BASES

BACKGROUND

According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity
shall be controllable, such that subcrtticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during nqrmal operation and
aL-cenl
•-I.•n.
Therefore, the
reactivity balance is used as a measure of the. predicted
cew"
ucore reactivity during power operation. The
p-riodic confirmation _ofcore reactivity is necessary to
-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 SW.
or violation of accentable fuel design limits.
Comparing
core reactivity validates the
predlct&ý
nuclear methods used-in the safety analysis ands2,,nnrts the
SDM demonstrations
I
LL..AR.... L
in
ensuring the reactor can be brought safely to cold,
subcritical conditions.p
(
When the reactor 4
is critical e in
a reactivity balance exists
e
-•-fFi
reactivity is zero
A comparison of pr
ct
nd.
reactivity is convenient under such a balance, since7
parameters are being maintained relatively stable under
sTeaay state power conditions.
The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
-neutrens, -sucK asburnable absorbers, producing zero net
tr-am the
Ve1
csreacitycan
reactivit
-boron I•edowm rve (or VIttical bo~n curv , which
provid; an i7 Icatlon othe solle
bor
concentrAtion in
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Reactivity Balance
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BASES
BACKGROUND
(continued)

ca3*u1tio

modj.s-ised p.-'enerat

he sa

a!klv-s

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 throughout the cycle. When the reactor is
pratM the excess
or
mo
critical a
it is cuiensat•db burnable absorbers Ci&
positive rea
heur" poisons (mainly xenon
a
, CONTROL
and the CS) boron
en~
nneAue
samarium) f.i
'
•,
nn
--conce roirýtin

APPLICABLE
SAFETY ANALYSES
'4sa

The acceptance criteria for core reactivity are the
estjlishmnt of the reactivity balance limit to ensure that
operation is maintained within the assumptions of the
ety analyses.

Accurate prediction of core reactivity is either an explicit
dent analysis evaluations.
or implicit assumption in the
ed
Every accident evaluation(e!f• 2 is, therefore, dependent
In particular,
CA
pS accurate evaluation of-cur'i-eactivity.
SON and reactivity transients, such as CONTROL ROD
(.__. 2)
withdrawal accidents or rod ejection accidents, are ver
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes which
A-• have been qualified against available test data, ope
'~u,"rjy-•t• data, and analytical benchmarks. Monitoring
reactivity balance ensures that the nuclear methods pro-Ve
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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requirements for

APPLICABLE

behavior and the

SAFETY ANALYSES

reactivity contro during ue
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e-4in c eve
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--(sontinued)
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ormalfzationhý; he c.lcultional
core reactivty
use
model
modlsusdo redc
d
calulalonal
ecc'ith
inning of cyclel(BOC) do not agree, then
conitions a
os
cycle
reload
in the
to predict-'
used
assumptions used
the calculational
models

•B0C,

If reasonable agreement
requirements may not be accurate.
reactivity exists at
predictedbe core
. -weeand
normalized to the measured
may

~activvdty
~~~~
S

....
.:•^. .//-•"
•

re

,0U

then theS-prediction

boron concentration. Thereafter, any significant deviations
m to pr dicred Do
cont nay on fbo
sured 551- is
boro,;•7•inthe
is not
ication that Tfe-calculaona ormoe
ea
. • an unexpected
adequate,n for
core conditins has occur~red.' that

Schange
Cy/echange

hagg

in r

ede

4(

nnenfratinto
oo
o edicted R
T Re
is typical y performed after reachi
foowlIng s artuo from a-refueling outa e with theCONTROL fe

The normalization
I

:1Svalue
c•/,r/•t C

/•-normalizAtion is performed at .. con itions, so that core
reactivity relative to predict values can be continually
monitored
cycle. and evaluated, as core conditions change during

',4

S~the
a t-.fAre,',*

e

LCO

ca•

BWOG 515
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Reactivity balance satisfies Criterion 2 of

4Wl-pr•P A.

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 LC0 can only be ensured through
measurement and tracking, and appropriate actions taken as
necessary. Large differences between actual and predicted
ereactivit ma indicate that the assumptions of the
etanalyses are no
ac
a
n the nuclear
orrthit the uncertainfie
onge
vi~dý,
design methodology are larger than expected. A limit on the
reactivity of ± 1%hk/k has been established, based on
engineering judgment. A ± 1% &k/k deviation in reactivity
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fto core reactivity is within 1% Ak/k of the
value at steady state thermal conditions, the
ered to be operating within acceptable design
ice
devlatos from the
min are noml ly
coarAig
py
predicted
measured
eady stal
:a1 bDro, c•ncontrati s, the diff
betu
ad pp•icted val
would be
xtImately
1 0the boron
h) before
limit is 7eact
f boroncoo
s
es, so-th
inj
concentration
are un, 9 rtaintyselv.
of the lu
/

spurio
asuring/
;/

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 is shutdown andjchanges to core
reactivity due to fuel depletion cannot occur.

nr reeC
a 'n7

S7

/o-".'

ACTIONS

A.1 and A.2

SShould an anomaly develop betwee)

and &redicted
core reactivity, an evaluation of g'gr•re design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with inpute
design
(continued)
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Reactivity Balance
B 3.1.2

BASES
A. and&A.2(continued)

ACTIONS

calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculatlonal
models are reviewed to verify that they are adequate for
of the core conditions. The required
atn
reresen
is based on the low probabity
u
etion Time of
occurring during this period, and allows sufficient-..
of-

/T .re-•
,aoi/s~tLp

Scomplete

-

~~ ~ti-t asses the phsical condition of the

the evaluation of the core design and sa efty'

analysis.
Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
is a
reactivityof anomal
resolved. If the cause of the
time
the
at
conditions
co
mismatch in

n a recalculation a

rati

s y be performed to
i
rt,$irA
r "•o e rii
reactivity is behaving as expected.
a
emons ra e
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 calculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated, and it is concluded that the
may be renormalized, andz , operation
D

may con inue. If operational restrictions or additional
surveillance requirements are necessary to ensure the
reactor core is acceptable for continued operation, then
7
they must be defined.

vp

•

;

is adequate for
The required Completion Time of f
preparing operating restrictions or surveillances that may
be required to allow continued reactor operation.

,-If

the core reactivity cannot be restored to within the
k/lit,
V±)1%m

teuni

must be brought taMOEin

which

the unit
app 1 (ýý
ours. If the.
rought to at least MODE 3 wit4in
must
SON for MODE 3 is not met, then boratlon required by
Required Action A.1 of LCO 3.1.1 would occur. The allowed
the LCO does not
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B 3.1.2

BASES
ACTIONS

L.

(continued)

Completion Time of 6 hours is reasonable, based on operating

Sexperience to reach the required unit conditions fromqD-9
(.rP)- -conditions
in an orderly manner and without
Schallenging unit systems.
SURVEILLANCE

SR

3.1.2.1

REQUIREMENS

reactivity is verified b

-core

eate.

,•,le
•
e •,/
7.
•-e ,e~ CL.•,
c
•
Ze" -4j- I.
--- •---------

(

....

.

eriodicn

c
comparison
is made considering that
core. conditions
are fixed or stable, including CONTROL RODpositions,
"
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. Th
Surveillance is perfo
r
to entering MODE 1 as an
/initial ceck on core conditions and design calculaf-insat
BOC. A"Note is included in the SR to indicate that the
normalization of predicted core reactivity to the measured
-value q
take place within the first 60 effe
full
power days (EFPD) after each fuel loading.- -T-bis a..

c ions The requiredi(s e~ue
Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE I is
acceptable, based on the slow rate of core reactivity
changes due to fuel depletion and the presence of other
. .11 ;~

~

I•mmuIeurs
etc.) for prompt indication of an anom;aly.
Another
Note%4rI,
is included
in the SRs to indicate that thie
performance of the Surveillance is not required for entiry
into MODE 2.

REFERENCES

1.

1

GDC 26, GDC 28, and GDC 29.

2. 'tAR. Chhapter~
3
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B 3.1.3

Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND
(/5o-desi
/fif
•a re-" •-.
,0
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I ef
et,,, _

~

r in

to GDC 11 (Ref. 1), the reactor core and

e,

n•tAl
i X
Reactor Coolant System (RCS)
be
ed op, inherently s
ow
perat
, even in th
possi e.n'ent 9f an acc *ent. In articulr, the ne
rfciantenea
ivi
feeaci
iustsystem
co ensate fo an

~irntentded reactivity increases..

OTYýý-7ac
Ae

•C

'e

'I,

6

eo

The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). ,T•W reactýs•
,-dsiw to ope5
wi-'ng]•e
MTfe-yrt
h•..,
bl r
e
faticfif
Therefore a
Cooant temperature increase will cause a reactivity
rnaT7e
ecoont
I
eeratu e
T o re n-r
ow/
1t
-initia
valu
Reactivity increases that cause a
coolant temperature increase will thul be self limiting, and
stable power operation will resutj.h/
e sre char
eris'i
ratue
tem
e
h
tcoont
C.d re~ase'cu(•
R
MTC y•lues art- predict
at seted
burnupsduring'the
ss aety eva ation a ysis
d are-'confirmed to b6 /"
4 ccepta e
Both initial and reload cores
are esigned so that the beginning of cycle (BOC) MTC is
5sthan zero when THERMAL POWER is 95% RTP or greater.
The actua value of the MTC is dependent on core
characteristics, such as fuel loading and reactor coolant
soluble boron concentration. The core design may require
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 b the re uirements of
accident analysis. F
ces
t
are eslgne o,
Iaiev1I
us
th
echne
other/
haratert
-re evaluated to ensure the MTC dn" nnt

edet.

(continued)
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(continued)
Reference 2 contains analyses of accidents that result in
both overheating and overcooling of the reactor core. MTC
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
very •arge solu le boron concen ra I
"accident results are boundin

4PPLICABLE
SAFETY ANALYSES

~
S

The acceptance criteria for the specified MTC are:

r

The MTC values must remain within tbg
used in the accident analysi teýand

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 limiting 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
!
t~.&
limiting event with respect to positive MTC is
st~artup acciden

b

ounds of those

a.

nJ

Accidents that cause core overcooling must be evaluated for
results when the NTC 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 reactivit . When this occurs, a
produced with all
su s antia fraction o core power
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)
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SAFETY ANALYSES
(continued)
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•MTC satisfies Criterion 2 o

C? Ti

MODE

flT-fýS0ýT

rLCO
C

t
16

LCO 3.1.3 requires the MTC to be within specified limits
ýto ensure the core operates within the assumptions )
of6thieaccident analysis. During the reload core safety
withinthetheMTCboundF¢
nf th• nvinin~l
•rr-iant
is analyzed
to determine
that 2n21leie
its values

IT~ro•
.•'• .remain
Lf -evaluation,

CFR58,

0.

(C0flfqCTe-

.. _)
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T4I
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AITC Zt1Sq

4

MTC values are bounded in reload safety evaluations
assuming steady statecond
and EOC
n ar EOC
'suremen
is conju ed at con tions whe
e RCS %oron
%6ncentraon reach
approxim ely 300 p . TheRCSasured
17value ma be extra olated to
oject the OC value in ord
to conf rm reload design pre ctions.

Kf
TP
V

jii

during operation. The LCO establishes a maximum positive
v lue th t can not be exceeded. The limit of +0.9E-4
aJ,/k/k°F on positive MTC, when THERMAL POWER is
< 95% RTP, ensures that core overheating accidents will not
violate the accident analysis assumptions. The requirement
fr..a.AýMaveýMTC, when THERMAL POWER is > 95% RTP ensures
coeoeration
ohat
will be stable. jlrIh negativp MiC lIiitA

MTC is a core physics parameter detergpined by the fuel and
fuel cycle design and cannot be oiD
controlled once the
core design is fixed during operation, therefore,
he LCO
can only be ensured through measurement.
The surveillance
checkeat BOC
-eon
MTC provid6onfirmation that the
MTC is behaving as anticipated, so that the acceptance
criteria are met.

APPLICABILITY

In MODE 1, the limits on MTC must b m
to ensure
that any accident initiated from
operation
will not violate the design assumptions of the accident
analysis. In MODE 2, the limits must also be maintained to
ensure that startup and subcritical accidents, such as the
uncontrolled CONTROL ROD
or group withdrawal, will
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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BASES
APPLICABILITY
(continued)

assumption are initiated from these MODES.
However, the
variation of iTC with temperature in MODES 3, 4, and 5 for
DBAs initiated in MODES I and 2 is accounted for in the
subject accident analysis. The variation of MTC with
temperature assumed in the safety analysis, is accepted as
valid once the BOC a f
ofdd•l
cy ie measurementFa
-Jused
for normalization.

ACTIONS

L-

LJ

_rcor e.

15',c-s

r ,

P-te r c&etecnrm

J

.

MTC is aFthe
fuel and fuel cycle designs, and
cannot be controlled directly once the designs have been
implemented in the core. If MTC exceeds its limits, the
reactor must be placed in MODE 3.
This eliminates the
potential for violation of the accident analysisA! c.
S.ktThe associated Completion Time of 6 hours is reasonable,
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
in an orderly manner and without challenging
y
systems.

t•

ni
Eb T,

SURVEILLANCE
SURVEILLANCE
REQUIREMENTS
111 ove

The W
wwiq.A1
SR) for measurement of the MTC at the
beginning A--iAd.)of-each fuel cycle provid(for
confirmatilon--r The limiting MTC values. The MTC changes
slowly from most positive (least negative) to most negative
value during fuel cycle operation, as the RCS boron
concentration is reduced with fuel depletion.

SRJ
3.13.1

I®
Efl-:

The requirement for measurement, prior to initial operation

MODE
I-- 11- Asatisfies the confirmatory check on the most
positive (least negative) MTC value.

I~hne ruirement fo3m-asurement
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within 7
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ppm reach)i,6g
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the specified MTC limits.
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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
T e a
1

licable criteria for these design requirements are
o A Rli
D GDC 10, 'Reactor Design," and GDC 26,
"Reactivity Contro 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
distribution and a reduction in the total available
,.
worth for reactor shutdown. Therefore, CONTROL ROD
alignment and OPERABILITY are related to core operation
within design power peaking limits and the core design
requirement of a minimum SOM.
L

rr,

Limits on CONTROL ROD alignment and OPERABILITY have been
_establishe
and all-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 preserv . G
CONTROL RODS are moved by their C NTROL ROD drive mechanisms
(CROMs).
Each CRDN moves its rod
iinch for one revolution
of the leadscrew, but at varying rates depending on the
signal output from the Control Rod Drive Control System
(CROCS).

GDI-,

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 d-f.:-pm
t-- !gig-.-W
fvý_

8 3.1-17

-(continued)

Eb I

CONTROL ROD Group Alignment Limits
B 3.1.4
BASES
BACKGROUND
(continued)
_____reactivity

o d LTr

n

e S-4ý, / e
provide required r~eacýivi
worth for immediate reactor
shutdown uP._Lare
_ trip. The regulating rods provide
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The axial position of
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S............
position indicato
ý
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(see LCO 3.1.7, "Position

w'en
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40 4d-•_powi- •
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oti t

osition indicator transducer is a
potentiometer that is driven by electrical pulses from the
CRDCS. There is one countr for each CONTROL ROD drive.
Individual rods in a group'all receive the same signal to
move; therefore, the counters for all rods in a group should
-indicate
same position.
The Relative Position Indicator
S~~~ystem is the
considered
SY;
highly precis".Igr-2[alatk+a+g,,
AM)
••-.'•

e

i

roo

o

;

a rod does not move

for each demand pulse, the counter will still count the

pulse and incorrectly reflect the position of the rod.

ke

APPLICABLE
SAFETY ANALYSES

The Absolute Position Indicator System provides a highly
accurate indication of actual CONTROL ROD position, but at a
relative osition indicators. This
lower
system recision
is ased than
on
i
si nals from a series of
reed switches spac
a ong a u•.
centdr to( cetea

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

There shall be no violations of:
1.
2.

b.

specified acceptable fuel design limits, or
Reactor Cool
ant•ý
RCS) pressure boundary
oand
Ce-OL

The core must remain subcritical after acci en ý.

_

(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.
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(continued)

types of misalignment are distinguished'. -h
giirn
movement of a CONTROL ROD group, one rod may stop moving,
while the other rods in the group continue. This condition
-may cause excessive power peaking.J-ey ndt
/r--rsal, Snmo-nt o curs it Hne rod t Tls to, isrt
ubn a
I reac r trip ;d rema s; stuck ully wjt~hdrawn/ This ,
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s ficien reactiv*y worth s held n the
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t Stu

reactor core. This event causes an initial power reduction
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 limits that ensure the required SDM
can always be achieved if the maximum worth CONTROL ROD is
stuck fully withdrawn (Ref.A . If a CONTROL ROD is stuck
in or dropped in, 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
ensure continued operation remains within the bounds of the
safety analysis (Ref.A .

0at
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Hc•
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Continued operation of the reactor with a misali ne
droeped CONTROL ROD is allowed if the_

-verified

to be within their limits in the COLR.

or
are

When a

CONTROL
misaligned,rodtheinsertion
assumptions
that APSR
are used to
determineRODtheis regulating
d
limits,
insertion limits, AXIAL POWER IMBALANCE limits, and QPT
limits are not preserved. Therefore, the limits m
ot
preserve the design peaking factors, and F
nd
must
,
verified directly by i ore mapping.
as-Seection
3.2,
'Power Distribution Limits,f/contasa
m_ ,complete
discussion of the relation of TA4)Ahd
to the operating
limits.
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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,
that excessive local LHRs will not occur and the
requirements on SOD and ejected rod worth are preserved.
The limit for individual CONTROL ROD misalignment is
inches) deviation from the group average position. This
value is established, based on the distance between reed
with additional allowances for uncer
t• in the
•
absolute position
S.i/••i(indicator amplifiers, group
alarm orisfaunot
t detecto
$ mini
outputs. •Jj))
itin andof isymmetric
EjMrod
included

Cpsitiol1

c'c.,ltor
•

ED3
•" Id-.

L M•Cs.n-ReD
in t e ca cu ation"of the rod group average positibn. •
Failure to meet the requirements of this LCO may produce
"unacceptable p__r MeO
ra-rnf
LHRs, or unacceptable
SDM or ejected rod worth, all of which may constitute
initial conditions inconsistent with the safety analysis.

The requirements on CONTROL ROD OPERABILITY and alignment
are applicable in MODES 1 and 2 because these are the only
MODES in whichn
an !or fission) power is generated, and
the OPERABILITYTP-T .
and alignment of rods
have the potential to affect t e safety of the plant. In
MODES 3, 4,
and 6 the alignment limits do not apply
because the
are-typie; I poot~med1l anohEW
E

TT

-_ 0 .
r~j f

the OPERABILITY of the
the potential to affect
S"um, bu-thoo
e÷'ect can be compensated for
in the boron concentration of the RCS. See
SHUTDOWN MARGIN (SDM),* for SDK in MODES 3,

&-:/T
EDlr

the required
by an increase
LCO 3.1.1,
4, and 5, and
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<INSERT B3.1-20A>
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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."
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LCO 3.9.1, "Boron Concentration," for boron concentration
requirements during

ACTIONS

tItOVET _DokjkJ 1b

FOLLO1
r/0 I.LoV

I

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
CONTROL ROD. Either action can be used to restore the
CONTROL RODS to a radially symmetric pattern. However, this
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.
THERMAL POWER must also be restricted, as necessary, to the
value allowed by the insertion limits of LCO 3.2.1. The ?-i
required Completion Time of
acceptable Decause CZ
local xenon redistribution during this short interval will
not cause a significant increase in LHR. This optionris not
available if a safety rod is misaligned, since the limits of
LCO 3.1.5, "Wfety Rod Insertion Limits," would be violated.,
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ZE06ji
Compliance with Required Actionsý
allows for ca
ed Dower
eral
inoperable
or mis;

(

1f realignment of the CONTROL ROD to the
ilignment of the group to the misaligned
:ompleted within 1 hou....Iei
-I.
'Inserted -rarther than the group average insertion for a long
time, SDM must be evaluated. Ensuring the SD) meets the
minimum requirement within 1 hour is adequate to determine
that furthe degra ation of the SON is not occurring.
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(continued

- ED IT,
equires increasing t e RCS
S5Restoration of the req e
•9/Boron 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.

A.
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-Fror, j2 (CVI'or-S j~ 9e

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.
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ACTIONS

(con *nued)
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A'zz.

••zhould fuel cycle conditions at some later time
come more bounding than those at the time of the rod

misalignment
S/

jj.

'JhtL.LD,
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Cop(C.*IO

The required Completion Time of 72 hours is

accepfa6e because LHRs are limited by the THERMAL POWER
reduction and sufficient time is provided to perform the
required evaluation.

Performance of SR 3.2.5.1 provides a determination of the
.va0,aP-&
,0.-c-un rth7Incore Detector System.
r ction o..n
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

.

-(•

*m

%MaU

Ue

enmll,
n

lIh

regumaLing

rod

iflserLofl,

AXIAL POWER IMBALANCE, and QPT limits) 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
obtain an incore power distribution map.
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Ifondition
the Required
associ
tedmust
Completion
Times
A'• Actions
met,andthe
(
be brought
to afor,•m
NODE in which_.Jte LCO does not apply. 7o achieve this
status th
must be brought to at least MODE 3 within
r
The allowed Completion Time of 6 hours is
reasonable, b sed on operating experience, for reaching
MODE 3 from
-•ý
in an orderly manner and
without challenging
sys ems.
'

More than one

ONTROL ROD becomn

ioperable

r

rom their or--ou average positioni,ýs not expected and may
violate the minimum SON requirement. Therefore, SDM must
be
evaluated. Ensuring the SOM 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."
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C.1

(continued)

within I hour allows the operator adequate time to determine
the SON.

SRestoration o
e ereq
i
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.

o vr

-misali

- po5Ltiorz

If more than one
CONTROL ROD is inoperable or
ne
continue 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.
Therefore, it is prudent to place the reactor in MODE 3.
LCO 3.1.4 does not apply in MODE 3 since excessive power
peaking cannot occu
m••
SnThe
allowed Completion Time of 6 hours is
reasonable, b sed on operating experience, for reaching

MODE 3 from

without challengingj

-

systems.

inan orderly manner and
Z
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Time of
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recover . The Completi
ing SON and, i necessary for initiating emergency
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/
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untripp•-e,

Under the

the

conditio

n this situati , SON eri cation must include the worth
of the untri able rod as ell as a rod .5f maximum worth.

/

the untrippable rod(s) cannot be restored to OPERABLE
status, the/plant must be brought to a MODE or, condition in
which the/ItO requirements are not applicable. To achieve
this st-Eus, the plant must be brought to at least MODE 3
withia'(6 hours.
Ae/allowed Completion Time is reasonable, based on,
operating experifence, for reaching NODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE

SR

1'7

InZ6

3.1.4.1

REQUIREMENTSG.%
are aligned withina6.
Verification that individual •
of their group average height limits at a 12 hour Frequency
is beginning
to detect
a rod that pile
allows the
position.J°rf
asym~ric to Aie
deviate
fromoperator
its expected
JC9N|KUL;• a Iarmr inoprav)e, a vre dency of/4hus•
Ira
-~tbleto j•vent largoordeviatioj) inCOB _•
•gnment fr-l occurrino~ithout ,dZecti'on. The speci fied
ncy Takes into account other
position information
• •that
is continuously availabl=e- tothe operator in the
_••••_
CojT
-OL
POD
co rol r
so
t durin
motion, deviations
can immrediately be detected.

(continued)
8B3.1-25

3-Re. 1, O4/W7/"W

E

i

CONTROL ROD Group Alignment Limits
B 3.1.4

BASES
F%

SURVEILLANCE
REQUIREMENTS
(continued)

I

__p~

#ks.

SR

es)

3.1.4.Z

Verifying each CONTROL ROD is OPERABLE would require that
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 withoutexceeding the alignment limit, even if they are not
regularly tripped. Moving each CONTROL ROD by
will not
z_ cause radial or axial power tilts, or oscilla ions, 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
-~
permination of OPERABILITY of the rods. Between
erformances of SR 3.1.4.2 (determination of
C
ROD OPERABILITY by movement), if a CONTROL ROD(S) is
le, but isvdetermined to be
B
the CONTROL ROD(S) (ffVconsidered(1
*OPERABL
At any time, if a CONTROL ROD(S) is immovablei
CONTROL ROD(S) must be

!ae and
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Verifi 9tion of rod rop time a lows the? erator to
deter ne that the imum r
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used in
e safe
an ysis. The. d drop ti
given in
e safety nalysis
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inserti . Using
e identic
rod dro
curve gives
value of C .6611 seco s to k in rtion. T
latter valu.is used in he Surve .lance bec se the zo e
reference ights are 1 ated at
% insertic interval
The zone eference 11 ts will
tivate at
insertio to
ivean
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o timeta
rodca

Masuring drop times, prior-_

reactor criticality aft'

internals and CRDM will not interfere with CONTROL ROD
mtion Fr
dro time. This Surveillance is performn
during a 4E ]'outage, due to the
'conditions neei
perform the SR and the potential for an unplanned,
transient if the Surveillance were performed with e
reactor at power.
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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-1 ITS

INSERT

2/02/2001

CONTROL ROD Group Alignment Limits
B 3.1.4
BASES
SURVEILLANCE
REQUIREMENTS

)UTOL • •

REFERENCES

SR

3.1.4.3

(continued)

This testing is normally performed with all reactor coolant
pumps operating and average moderator temperature a 525'F to
simulate a reactor trip under actual conditions. However,
if the ( ) drop times are determined with less tha four
reactor coolant pumps operating, a Note allows 4Lt
operation
to continue. provided
operation
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I lied
"~p-te is restricted
ro

1.

(

R-4;

A

2.

10 CFR 50.46.

3.

/SAR,

5. #SAR*

•3

Chapter

a.

B 3.1-27

ED rr.

tr3

VCk
ýrýý

-:B6l64--.,,-

58

ndix/ýAGDC 10 and GOC 2G6. 1

AJý,

Sqt

oVEI~iTý

-8W~f-~Rev 1,
3.127
e4jej;5
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REACTIVITY CONTROL SYSTEMS
Safety Rod Insertion Limit

BASES
BACKGROUND
CC0T20L

I.-M... I- are
--The insertion limits of they
initial condition assumptions in all safety analyses that
insertion upon reactor trip. The insertion
assumeA
l imits directly affect core power distributions and
assumptions of available SDM, ejected rod worth, and initial
reactivity insertion rate.

Elwr

The applicable criteria for the reactivity and power
diA.
An
R
distribution design requirements are
GDC 10, "Reactor Design," GDC 26, "Reactivity Control System
Redundancyand Capability," GDC 28, "Reactivity Limits'
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors' (Ref. 2).
.L
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-to
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Limits on safety rod insertion have been established, and
positions are monitored and controlled during;
im,
ensure that the reactivity limits, ejected rod
aworth,
nd DSM limits are preserved.

EDIT.

The regulating groups are used for precise reactivity
control of the reactor. The positions of the regulating
groups are normally automatically controlled by the
automatic control system, but they can also be manually
controlled. They are capable of adding negative reactivity
Wregulating groups
very quicky (compared to borti).
dinsertion limits and are
must be maintained above
rawn position during normal
typically near the fully wi
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.

ED M

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
•us*- b4.
controlled manually b the control room operator. (Dl3
full
•1,•
0
safety groups q
Ine M-eoy )'gva must be completely withdrawn
awn
from the core prior to withdrawing any regulating groups
(continued)
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pk/QC&

during an approach to criticality. The safety groups
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.

APPLICABLE
SAFETY ANALYSES

On a reactor trip, all
the most reactive rod, are assum'edto
Sexcept
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
regulating groups may be partially inserted in the core as
allowed by LCO 3.2.1, *Regulating Rod Insertion Limits."
The safety group and regulating rod ýnsrtion imits; are-i
established to ensure that a sufficient amount ofjneative
reactivity is available to shut down the reactor
a_
e.irP
see LCO 3.1.1,.NSHUTDOWN MARGIN
RT
jSW4)) following a reactor trip fromvf.
The
combination of regulating groups and safety groups (less the
most reactive rod, which is assumed to be fully withdrawn)
is sufficient to take the reactor from full Dower conditions•',-

.eS,# does>; t

S o,rn

'Ofv

BACKGROUND
(continued)

t

+ei.~at

0 dis)?
e• e

00re_/ema4p

rated temperature to zero power and toMW

,

h

E

ED
--

_

-Th

t

di&4"Aýt)\

& \
' 4A
,,,,rod

54(bCrificO

The acceptance criteria for addressing safety and regulating
group insertion limits and inoperability or misalignment
/

are

a.

T

ýt

required SON at rated no load temperature (- . 3).
mits L,-reac
rtion 1 t als
p i
.

IT,

MOD3

z.ikil'

b.

that:

There shall be no violations of:
1.

specified acceptable fuel design limits, or

2.

RCS pressure boundary integrity; and

The core must remain subcritical after

•I.

I?_I

rtif limits

!he safety rod iosertion limits satisfy Criteria 2 and 3 of
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Safety Rod Insertion Limit
B 3.1.5
BASES

(continued)
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LCO

"
The safety groups must be fully withdrawn an time the
1 ;
This
wr hing FF jea i)
reactor is (r
rqureis
at a sufficient amount of negative reactivity
nsures l tensuresh
required
available to shut down the reactor andh
2.M following a reactor trip.

APPLICABILITY

The safety groups must be within their insertion limits with
the reactor in MODES 1 and 2. This ensures that a
sufficient amount of negative reactivity is available too
required SDN
4jý ithe
actor and
shutEown the
-tos_.
e
3.1.1 for SDM
LCO
to
Refer
trip.
reactor
a
following
O&e.
cods wý-iJc
LCO 3.9.1, "Boron
requirements in MODES 3, 4, and 5.
SOo-ItI
+
L
Concentration,* ensures adequate SDO in MODE 6.
•-toeS.'1i
•
IVto
LCO
This LCO has been modified by a Note indicatinThis SR
aCCoCe.tii-th
Ln
SR 3.1.4.2.
t
requirement is suspended
verifies the freedom of the rods to move, and requires the
safety group to move below the LCO limits, which would
normally violate the LCO.
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-- -ourm rame. This requires entry into LCO 3.1.4,
In addition, since
NROL ROD Group Alignment Limits.'
rod may be inserted farther than the group average
t
insertion for a long time, SDM must be evaluated. Ensuring
the SON meets the minimum requirement within 1 hour is
adequate to determine that further degradation of the SDM is
*- nec ess ar!ý
not occurring.
es increasing th
e
Restoration of the required
may remain
RO
the
since
concentration,
boron
eZa
misaligned and not be providin i s norma ne
st 9ur
on
reactivity on tripping., C or
The required Completion
.
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I
o Ihour for Mtiating oration is reasonable, based
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Safety Rod Insertion Limit
B 3.1.5
BASES
ACTIONS
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(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 SOM is restored.

U

I

The allowed Completion Time of I hour provides an acceptable
time for evaluating and repairing minor problems without
allowino tto
remain in an unacceptable condition
for an extende period of time.
B.I.I and B.I.2

nj

When more than one safety rod isO
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 SOM.
In this situation. SDM verification must include the worth

If more than one safety rod isb --11
!M
brought to a MODE where the LCO is not applicable. The
allowed Completion Time of 6 hours is reasonable, based on
oerating exerience for reaching the required MODE from
o,
i
.in
an orderly manner and without
challenging
ystems.

SURVEILLANCE
REQUIREMENTS
,i

ýA~

SR

3.1.5.1

Verification that each safety rod is fully withdrawn ensures
the rods are available to provide reactor shutdown
capability.
(continued)
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Safety Rod Insertion Limit
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SURVEILLANCE
RFEUIREMENTS
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Si 3.1.5.1

(continued)

Verification that individual safety rod positions are fully
withdrawn at a 12 hour Frequency allows the operator to
a rod beginning to deviate from its expected
posi ion. 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.
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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
BACKGROUND

The OPERABILITY of the APSRs and
ignment are
initial condition assumptions in te seaety analysis that
directly affect core power distributions. The applicable
critira for these power distribution design requirements
are •2
GDC 10, "Reactor Design," and
", "Reactivity Limits" (Ref. 1), and 10 CFR 50.46,
ý--M"Acce-ptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Reactors" (Ref. 2).
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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 alli@positions are monitored and

(/CS ~distribution
CTeLQI

Controlled during power operation to ensure that the power
preserved.O.

IFD IT,

limits defined by the design peaking limits are
R

•FTRIRI'~)P~

are moved by their CO
yrie
(CRD~s).
Each CRDH moves its rod ¾ inch for one
revolution of the leadscrewat varying rates depending on
the signa output
RodCystem.

S~medbanisms
.

The APSRs are arra
1•• o
lgrouthat are radially
symmnetric.
Therefore, movement of the APSRs does not
introduce
asymmnetries
the power
core power
distribution.
The
APSRs. radial
whichcontrol
the in
axial
distribution,
are
positioned
e
a
he manually
a'n
and doinottip
C.~S~r
LALCO

N

3.1.6 is conservatively based on use of black (Ag-hI-Cd)

(continued)
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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.
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<INSERT B3.1-34A>
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.
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APSR Alignment Limits
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BASES
LCO

value is established based on the distance between reed
switches, with additional allowances for uncertainty in the
/absolute
osition indicator amplifiers, groupV
"
and asymmetric alarm or fault detector
outputs.4 The position of an inoperable(ER*is not included
in the calculation of the'hgroup's averageposition.
roduce
ma
of this
Failure to meet the e uir
unacceptable
nq
ctor. •AWLHRs, which may
"constitute initial conditions inconsistent with the safety
analysis.

APPLICABILITY
A -5Qo

69-rr

The requirements on APSR OPERABILITY and aliqnment are
•1
J
applicable
in MODESthese
1 andare2, the n'*
nmL-fwr1
5-. ,.-•._•!ia
{•
.~because
only MODES sRae
in which~fn-eutr-on
I:z0:-elýr
sin
wr is generated, and the OPERABILITY and
lignment . of-is
have the d potential
the safety
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a] i nment toot affect
the jPSRsarjeF ýnot,of
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a thdrah bacaugp they 4on
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EDK.

alignment limits do not app y because the reactor is shut
down(1md no roc
ý-pssio
owefr and excessive local
LHRs cannot occur from APSR misaTignment.

ACTIONSýS

IT.

The ACTIONS described below are required if one APSR is
i operable. Th
is not allowed to operate with more
than one inoperab e APSR. This would require the reactor to
be
in
- accordance with LCO 3.0.3.

Eb
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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
limits in the COLR. This restores the alignment
requirements. Deviations up to 2 hours will not ca e
-ign -t
xenon redistribution to occur. 'Towuid
Hýon•.• assumes the APSR group movement does not cause
Ithe limits of LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR)
Insertion Limits," to be exceeded. For this reason,
(continued)
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(continued)
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is only-practical for instances where
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small movements of the APSR group are sufficient to
re-establish APSR alignment.
A

The reactor may continue in operation with the APSR
misa i ned iff urher yhoe)K n f t e
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occur.
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SURVEILLANCE
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J
must be brought to a MODE in which the LCO does
The 6
etion
no app-y if the Required Actions and associated Co
must q
Times cannot be met. To achieve this status, the it
be brought to at least MODE 3 within 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
RTP in an orderly
experience, for reaching MODE 3 fr
In MODE 3,
-manner and without challen1ing 5g systems.
APSR group alignment limits are not required because the
is not generatinTHERMAL POWER and excessive local
LH~s cannot occur from APSR misalignment.

SR

3.1.6.1

Verification at a 12 h ur Frequency that individual APSR
.5i of the group average height
positions are within
limits allows the operator to detect an APSR be innin to

deviate from its exp-ected position.f/Mf the/asymmetic\
_<g
requenc2 is
/I-'Z)
(0fl'"LT
ROD /A arm i s/to
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t
en
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R
P
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v tt l ar g d e v ia t o n
a b l e to p re
Lr e ofmwonocurng
In addition, APSR
wi/hotut d~i~

position is continuously available to the operator in the
motion, deviations
control room so that during actual (
/,-"
can immediately be detected.
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<INSERT B 3.1-36A>
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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 result
in additional imbalance, Required Action A.1 also requires the power peaking
surveillance to be performed again within 2 hours after each APSR movement.
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Position Indicator Channels
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Position Indicator Channels
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o ensure OPERABILITY of the CONTROL ROD and APSR position

indicators,
thereby and
ensure
compliance
with the CONTROL
and APSR and
alignment
insertion
limits.

The OPERABILITY, including position indication, of the
..
sa•fety.s an initial condition
assumption in all safety analyses that assume rod insertion
upon reactor tri . Maximum rod misalignment for the 4
Ss.:--i,-,-•rec
and APSRs is assumed in the safety
whchdirectly affect core power distributions and
assumptions of available SDM.

g.TL '.ROOS

e)R
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Mechanical or electrical failures may cause a CONTROL ROD or
• APSR to become misaligned from its group. CONTROL ROD or
APSR misalignment may cause increasedV'r p
1Dn• due to
•--------~' the asymmetric reactivity distributio
a re uction in
the total available)Q
worth for reactor shutdown.
C
t1erefore,
jAThOL
CONTROL ROD and APSR alignment are related toJA
core operation within design,
pi)limits
and the
I-HR
core design requirement ot a minimum SUM.
•po sition
indication is needed to assess c§OPERABILITY and
alignment.
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imits on CONTROL ROD
APSR alignment, ands
position have been estab ished and all
positions
-are monitoreo ano controlled during
operation to
ensure that the power distribution and reactivity limits
defined by the design~r e akiMiand SDM limits are
preserved.
Amethods of CONTROL -ROD and APSR position indication are
provided in the CQý6_.R
O.. Drive Control System. The
means are by absolute position indicatoiyv• relative
position indicator transducer s-, The absolute position
indicator trans ucer consis
a series of magnetically
operated reed switches mounted in a tube parallel to the
CONTROL ROD drive mechanism (CRDM) motor tube extension.
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Position Indicator Channels
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Switch contacts close when a permanent ma net mounted on the•-Lr
;,
O
6COPt
leadscrew
upper end of the CONTROL RODlassembly
or 41
e, t
via
d
extension comes near. As the leadscrew and
eLT
switches operate sequentially, producing an analog voltage-'
proportional to noition. Other reed switches included in
vide
the same tubiewith thewposition indicator matrix
full in and full out limit indications, and a o
p sition indications at 0%, 25%, 59%, 75%, a00% travel;L
The relative position
alled zone reference indicators;.
transducer is a potentiometer, driven by a step•
motor that produces a signal proportional to CONTROL ROD LorcA•T
3
cLLr
position, based on the electrical pulse steps that drive t1K-•
CRDM.
wo absolu
position indipator channel de igns may be used
in the
t: type A abste
position i
cators and typ
A-R4
bsolute posit
indicators. ;Te type A atsol
p ition indicator ransducer is a • tage divider
cuit
Smade up of 48 r
stors of equal
alue connected
series.
One end of 4 efeed switches is onnected at a *ction
between e
of the resistor , so that as thpmagnet mounted
on the
screw moves, el ier one or two
ed switches are
clospein the vicinity
the magnet.
e type A-R4C
9(rundant four chann
absolute posi ion indicator
Vansducer has tworallel sets o voltage divider ci
its
made up of 36 reitors each, cop icted in series
(channels A an,64). One end o 36 reed switches
"connected a
junction bet en each of the re stors of the
two paral re circuits.
up eachA
switch mforingchannel
the switches
su Tthatreed
ofset,
circui
B. The type A- C
staggered with the ssTtches for chann
is 6esigned such
t either two or
ree reed switc s are
closed in the v inity of the maet. By its des•.,
the
type A-R4C a olute position joicator providevredundancy,
of positi
with the
three sequence~o6f
and dr ~signal
out whei•a'
of r d
a cooti'nuity pickup
enable'
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-CONTROL ROD position indicating reaidout devices located in
the-control room consist of single
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foprepsto

osition meters on a

indication anel anddngroup

average position meter
A selector switch
either relative or absolute position indication to
be isplayed on al of the
smeter.
Indicator
ights are provided on the•*h eRAepanel
to
indicate when eachA~ is fu y withdrawn, fully inserted,
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absolute position indicator or relative position indicator
channel is a decreased reliability in determining CONTROL
RO position. Therefore, the potential for operation in
violation of design,•pLkipg fattops or SDM is increased.

IT,

4ccuracy is essential during
CONTROL ROD and APSRat.
91 er/pek~in , ejected rod worth, or SOM power operation.
e event of a Design Basis
-imits may-be viola-e in
.
Accident (Ref. 2) with CONTROL RODS or APSRs operatin
l,
.
outside their limits undetected.
APSR positions must be known in order to verify the
cre is operating within the group sequence, overlap, design
I t
ejected rod worth, and with minimum SDM
ki
.,
"Safety Rod Insertion Limits"; LCO 3.2.1,
D"Regulating Rod Insertion Limits"; and LCO 3.2.2, "AXIAL
OWER SHAPING ROD (APSR) Insertion Limits"). The;(
Positions must also be known in order to verify the
alignment limits are preserved (LCO 3.1.4, "CONTROL ROD
Group Alignment Limits," and LCO 3.1.6, "AXIAL POWER SHAPING
ROD (APSR) Alignment Limits"). CONTROL ROD and APSR
kgi
moiordt
~
contiuousl
are ~
monitored
to p
deoperators
positions are continuously
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unds of the accident analysis assumptions.
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(continued)

ed for
ication of the meaprement of CONTROL ROD group
positi . A deviation of 1 -9 than the allow
e limit,
giv
in the COLR, in p
ion indication
a single
or APSR,
:TROLROD
sures confidence
at the position
uncertainty of th- orresponding CON
L ROD group or A
group is withi
e assumed value
sed in the analy s thaa
specifies CO0TROL ROD group and PSR.insertion.
li-ts.
(

requirementy'ensurs)that CONTROL ROD pos• t1-on---durink-and
Sindication
PHYSICS TESTS is
accurate, and that design assumptions are not challenged.
OPERABILITY of the position indicator channel@ensures that
inoperable, misaligned, or mispositioned CONTROL RODS or
APSRs can be detected. Therefore,
•jiAand
SDM can
be controlled within acceptable limits.
G
D

APPLICABILITY

In MODES I and 2, OPERABILITY of"p''ýon indicator channelo)
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.

ACTIONS

(continued)
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If the ab
ute position indicator c
eelis inoperable for
one 0- ore rods, the position of
e rod(s) is monitored by
trelative
position indicatopchannel for each affected
rod. However, the relativ
osition indicator channel is
not as reliable a methoj f monitoring rod position authe
absolute position in dcator because it counts el
ical
pulse steps drivi
the CRDM motor rather th
ctuating a
switch located
a known elevation. The
ore, the
affected ro
position can be determi _ with more
certaint "by actuating one of its
e reference indicator
switches located at discrete el ations. The required
CompTetion Time of 8 hours
vides the operator adequate

time for adjusting the a

cted rod's position to an,;,

appropriate zone refe
ce indicator location. _f'the rod
is out of position bring this 8 hour period,.-tiie
simultaneous ocrA'rence of an event sensiti•Vv to the rod
position has.a small probability.
01

iI

To allow continued opetion, the rods with inoperable
absolute position iicator
channels are maintained at the
zone reference indicator position. Irt.-addition, the
affected rods-are maintained within-the limits of LC 3-..5
(when the.affected rod is a safety rod); LCO 3.2. ,,ýhen the
affected rod is a regulating-rod); or LCO 3.2.
when the
affexeld rod is an APSR).
This Required A on ensures
safety rods remain fully withdrawn, and
at regulating rods
and APSRs remain aligned within their nsertion limits. The
required CompletilOn Time of 8 hour-sris reasonable for
allowing the operator adequate/tlme to determine the
affected rods are in compljiante with these LCOs. -Wfinuing
to verify the rod positions every 8 hours there
er is
reasonable for ensuripgthat rod alignment a
insertion are
not changing, and provides the operator
quate time to
correct any deviation that may occur.).dntinuing the
verification.every 8 hours thereaftwer in the applicable
condition-is acceptable, based ovlthe fact that during
normal power operation excessyve movement of the gr
s is
not required. Also, if the.rod is out of positiop/during
this 8 hour period, the simultaneous occurrence-f an event
sensitive to the rod position has a small prob~ability.-

(continued)
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Position Indicator Channels
B 3.1.7

BASES
ACTIONS
(continued)
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Position Indicator Channels
B 3.1.7
BASES
(continued)
If

position indicator channel

s

the

CoNROL-o

•-•

r-

•S•LCO

AAP Z

SURVEILLANCE
REQUIREMENTS

REFERENCES

is not known
Yheposition -o-f t~he•u
Q1-ms
te;~
Ineretore, ec
W'iLn certainty.
3.1.4 or
0fL
eclar inoperable, ana he liit
3.1.6 apply. The required Completion Time for declaring

•Z t.

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 Required Actions in
those LCOs apply without delay.

0 3-1-44- A

SR 3.1.7.1

erifica
is re ired that the Abolute Position
ndi
or chann
and Relative
ition Indicato
annels
a e withi
e limit given
the COLR.
Thi
erificatin
[ensures
t the Relative osition Indicat
channels,•ich
are r
rded as the po ntially less re
ýblemeans
posifion indication,-remain OPERABLE and accurat1The
require Frequency
d
of 12 hours is adequate for verifying ,
that no degradation in system OPERABILITY has occurred.
tne
ymmetri
NOL
alarm is
snoperaTe, ten
•yalani
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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>
SR 3.1.7.2
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.
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PHYSICS TESTS Exceptions-MODE 1
B 3.1.8
B 3.1

REACTIVITY CONTROL SYSTEMS

B 3.1.8

PHYSICS TESTS Exceptions Systems-MODE I

BASES
BACKGROUND

;o(/,;

The purpose of this
- LCO is to permit PHYSICS TESTS to
be conducted by providTWn 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 the9'
All functions necessary to
ýensure that speci ie esign ceon
no violated
during normal operation and
I
•rereioIT'
;
•
jonc__p must be tested. Requirements for notification
af th•RC, 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 to(.

•s•T

':

a.

Ensure that the facility has been adequately designed;

b.

Validate the analytical models used in the design and
analysis;

c.

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
eachfueling. The PHYSICS TESTS requirements for reload
2 i
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions, and that
,-u 5A
_,the core can be operated as designed (Ref. q)
PHYSICS TESTS procedures are written and approve4 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 controls, the
requirements of 10CFR50.59, and the LCO 3.1.8 provisions in effect during the
conduct of PHYSICS TESTS.
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PHYSICS TESTS Exceptions-MODE 1
B 3.1.8
BASES
BACKGROUND
(continued)

execution of testing required to ensure the design 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
PHYSICS TESTS include determination of critical boron
concentration, CONTROL ROD group worths, reactivity
coefficients, flux symmetry, and core power distribution.

APPLICABLE
SAFETY ANALYSES

It is acceptable to suspend certain LCOs for PHYSICS TESTS
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,
reserved because the limits on
fuel dama e cri
ejected rod worth, and shutdown
chael
h
,I
uring the PHYSICS TESTS.
capa i ity are maintaine

testing of tha %--,
•nitial
•Referenc e;i
Tablell
TESTS.
idin
PHYSICS
(Ref.(
summarizo qthe
wtests.
yWO an
o
TESTS are given
I
jR• qiirements for reload f elcycle PHYSl
Although these
(Ref. (
I ANS19- . ,3A•'. n
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.

c S

S

F

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

L_'Z

3,2.2,2"A1.TAL

P

4R

3.1.4, "CONTROL ROD Group Alignment Limits";
3.1.5, "Safety Rod Insertion Limits";
3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment
Limits";
3.2.1, "Regulating Rod Insertion
Limits," for the
restricted operation region only;
CO
"AXIAL POWER IMBALANCE Operating Limits";
CO

LCO
LCO
LCO
L
LCO

(AP5)rASe+'LCO 3.2.4, "QUADRANT POWER TILT (QPT)"

are suspended for PHYSICS TESTS, the fuel desipn criteria
.icha.•e- ao
-Jar
preserved by maintaining the
maintaining
limits,
(in MODE 1 PHYSICS TESTS) within
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
Therefore,
POWER and by maintaining SDMN

ewe S-s5

B
- 3.1-46
.14
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PHYSICS TESTS Exceptions-MODE I
B 3.1.8
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

surveillance of th
e
•
and SDM is required to
verify that their limits are not exceeded. The limits for
th .
nw
acles are specified in the COLR.
Re r o the
ses for LCO 3.2.5 for a complete discussion

F

care.

L44
/

Cot_

Whk

TFHFMAL

PW
PO\

9.,_xE

20 2/ ?T? •input

o

or more of the

POWER IMBALANCE and QPT, which represent initial condition
(power peaking) for the accident analysis. Also
involved are the movable control components, i.e., the
regulating rods and the APSRs, which affect ower peakinS
6• 1HSE@r
chi t ..........f
limits
for these variables are specified for each .- -uel The
cycle in the
COLR.

ICS jT rS sat.

Crite

2, an/

of the NfPoli/§

This LCO permits individual CONTROL RODSt
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)

LCO 3.2.3, and LCO 3.2.4 may be suspended during the

3.

performance of PHYSICS TESTS provided:
a.

THERMAL POWER is maintained 5 85% RTP;

(continued)
G owGSB3

-J

PHYSICS TESTS include measurement of core nuclear parameters
or exercise of control components that affect process
variables. Among the process variables involved are AXIAL

P
LCO

During PHYSICS TESTS

L
anorlly preserve theLf
limits may be
suspended
However,
e results of the saef t
j are
not adversely impacted if verifi ation
are within their limits is obtained, while one or more
the LCOs is suspended. Therefore, SRs are placed on
F
during MODE I PHYSICS TESTS to verify that the
,remain within their Tinn's.' Periodic verification
Uese facto rs allows PHYSICS TESTS to be conducted while
0o
ontinuing to maintain the design criteria.

B 3.1-47

(continued)

k

<INSERT B 3.1-47A>
As described in LCO 3.0.7, compliance with Test Exception LCOs is optional,
and therefore no criteria of 1OCFR50.36 (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.
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PHYSICS TESTS Exceptions-MODE I
B 3.1.8
BASES
b.

LCO
(continued)

c

Nuclear overpower trip setpoint is 5 10% RTP higher
than the THERMAL POWER at which the test is performed,
with a maximum setting of 90% RTP;
a

maintained within limits specified in

n n Ž_________
d. SON is
Operation with THERMAL POWER < 85% RTP during PHYSICS TESTS
provides an acceptable thermal margin when one or more of
Ithe 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
-s specified in Referencgee@. The nuclear overpower tripbetween
exists
K.I setpoint is reduced so that a similar margin
as exists
and
trip
setpoint
the steady state condition
during normal operation at RTP.

~OktQ
CZf~t4~
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f
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APPLICABILIT'Y
,kCD
.

/~~~~

•

IM

V_

ý1_11

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 applicable for powe ascension
(Ref. 3).
In
Guin
testing, as'_def•T•.fndy Roeu]at
MODE 2, Applicability of this LCO is not required because
LCO 3.1.9, -PHYSICS TESTS Exceptions-MODE 2," addresses
2.
In
MODES PHYSICS
3, 4, 5,
PHYSICS
TESTS exceition&4in
required
because
TESTS
and 6, Applicability
is not MODE
are not performed in these MODES.

\
ACTIONS

A.1 and A.2
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. The operator should
kT._C
boration with the best source available for ther
conditions. Boration will be continued until SDFis wlfTfl
limit. 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 c 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."
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PHYSICS TESTS Exceptions-MODE 1
B 3.1.8
BASES
A.1 and A.2

ACTIONS

(continued)

Suspension of PHYSICS TESTS exceptions requires restorati on_
A6,
1 LC s to within s ecifica ion
1
of ekc4_gf.t

If 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 Completion 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 I 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. This required Completion Time is
consistent with, or more conservative than, those specified
for the individual LCO, addressed by these PHYSICS TESTS
exceptions.
the relts of the incore flux map indicate thatOR
has exceeded its limit, then PHYSICS TESTS are
suspended. This action is required because of direct-which'4yjL
iýL_"1'ý
ndication that the corde•Oel(n•ato,
fundamenta initial condition for the safety analysis,(•
excessive. Suspension of PHYSICS TESTS exceptions requires
Crestoration
of each of the applicable LCOs to within
specification.

,.--jf

SURVEILLANCE
REQUIREMENTS

SR

3.1.8.1

Verification that THERMAL POWER is 5 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 c
and the Applicability of LCO 3.2.5, "Power Peaking."

ANO-1 ITS

INSERT

2/02/2001

PHYSICS TESTS Exceptions-MODE I
B 3.1.8
BASES
SURVEILLANCE
REQUIREMENTS

Cart~

SR 3.1.8.1

(continued)

determine any degradation of the established thermal margin
during PHYSICS TESTS.
SR 3.1.8.2
Verification that
er
that core
rare

are within their limits
r• eand departure from
within their limits,
illTremain
ratio
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
D
based on operating expePence.ITf
_(verificatior
""-" SR 3.2.5.1 is not met, PHYSICS TESTS are suspended and
LCO 3.2.5 applies. This Frequency is more conservative than
ation of the individual LCOs
the Completion Tim
limits.
a
that preserve theQ?
SR

S/Žto
i r -tn -L•. e
"rve
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-TrST
i
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L~e

tesHn
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eau
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3.1.8.3

Verification that the nuclear overpower trip setpoint is
within the limit specified for each PHYSICS TEST ensures
that core protection at the reduced power level is
W
during the PHYSICS
fmaja::Z g
l
established •
8 hours
TESTS. Performing the verification once e
allows the operator adequate time for.,
e or
the established trip se pon
- fo adj dstin the/ nu, ea
PHYSICS TEST
•

o ~p ber
SR

5yl

01pin:ý

3.1.8.4

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

b.

Reactor Coolant System (RCS)

boron concentration;

NT

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."
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PHYSICS TESTS Exceptions-MODE I
B 3.1.8
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.1.8.4

(continued)

uel burnu

r ss thermal energy generation;

b e

Us nthe ij accoun)f for Doo er re"ctivity
this/
Fc
atipi becau~a the re
or is
bcritick
and ,~e f l)
eratdre will Ze changieg at t
same ran as Zh e RC•'.
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.
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9
B 3.1
B 3.1.9

REACTIVITY CONTROLQVTr5
PHYSICS TESTS Exceptions-MODE 2

BASES
BACKGROUND

m

The purpose of this MODE 2 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 10 CFR 50,
•
Appendix B (Ref. 1). Testing is require as an integral
part of the design, fabrication, construction, and operation
of th eAll
functions necessary to ensure that
spedif
d
conditions are not violated during normal
operation and
ciotoa
,atjdnallbcc fre .must
be
tested. Requirements for notification of the NRC, 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 to

-<'.QS
zf--'

15,

I I-

fa

:

a.

Ensure that the facility has been adequately designed;

b.

Validate the analytical models used in the design and
analysis;

c.

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.,).
/>_ý-VPHYSICS
TESTS procedures are written and approved in
accordance with established guidelines. The procedures
include all information necessary to permit a detailed

(continued)
B 3.1-52
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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 1OCFR50.59, and the LCO 3.1.9 provisions in effect during the
conduct of PHYSICS TESTS.

ANO-1 ITS

INSERT

2/02/2001

PHYSICS TESTS Exceptions-MODE 2
B 3.1.9
BASES
BACKGROUND
(continued)

execution of testing required to ensure that the design
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 NODE 2 PHYSICS TESTS include determination of
critical boron concentration, CONTROL ROD group worth, and
reactivity coefficients.

APPLICABLE
SAFETY ANALYSES

S.-'

SA R

eact

A

R
ne
initial testin of the.,
MICS TESTS. Tables
facili , incuing
sum ariz4othe
tests.
-7
Requirements for rel a ue cle HYSICS TSS are given
-itl
6 jN-'15.16
A1(R
though these

PHYSICS TESTS are generally accomplished within the limits
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.

ez IT.

n

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

) 3,2, 2 "AiAL

Pcw...
(IP-I"

5*i
.I
•e*4o°'

L 3

Cu'i
r

...

3.1.3,
3.1.4,
3.1.5,
3.1.6,

"Moderator Temperature Coefficient (MTC)";
"CONTROL ROD Group Alignment Limits";
"Safety Rod Insertion Limits";
"AXIAL POWER SHAPING ROD (APSR) Alignment
eagulating
_03..
Rod Insertion Limits"

•-LCO 3.4.2, "RCS Minimum Temperature for Criic
ty."
J
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 limitingm
THERMAL POWER and maintaining adequate SDM, when
in MODE 2 PHYSICS TESTS. In MODE 2, the Reactor Coolant
System (RCS) temperature must be within the narrow range
instrumentatin for
control. The narrow range
temperature instrumentation goes on scale at 5200F.
Therefore, it is considered safe to allow the minimum RCS
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

temperature to decrease to 520"F during MODE 2 PHYSICS
TESTS, based on the low probability of an accident occurring
and on prior operating experience.
PHYSICS TESTS include measurement of core nuclear parameters
or exercise of control components that affect process
variables.
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This LCO permits individual CONTROL RODS to e po
outside of their specified group alignment and withdrawal
limits and to be assigned to other than specified CONTROL
In
ROD groups during the performance of PHYSICS TESTS.
addition, this LCO permits verification of the fundamental
core characteristics.

LCO

This LCO also allows suspension of LCO 3.1.3, LCO 3.1.4,
provided:
LCO 3.1.5, LCO 3.1.6, LCO 3.2.1,1 aj2,

~b

a.

THERMAL POWER is : 5% RTP;

b.

Nuclear overpower trip setpoints on the OPERABLE
RTP;
nuclear power range channels are set to _<

c.
n•

Nuclear instrumentation(ý-rrqjrarm(e ap& U-?Erm~iate)
high startup rate CONTROL ROD withdrawal inhibit
PERABLE; and

d.

SDN ismaintained >z . l
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The limits of LCO 3.2.3 and LC 3..4 'do no
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.
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This LCO is applicable '
HERMAL POWER
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n MODE 1,
1.. (Ref. 3).
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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 1 OCFR50.36 (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-1 ITS

INSERT

2/02/2001

PHYSICS TESTS Exceptions-MODE 2
B 3.1.9
BASES
APPLICABILITY
(continued)

Applicability of this LCO is not required because LCO 3.1.8,
"PHYSICS TESTS Exceptions,* addresses PHYSICS TESTS
exceptions in MODE 1. In MODES 3, 4, 5,-and 6,LcL 4esrt 9xp-irj*

is notrnmired because
Iffieft- 00k4
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ACTIONS

-CXtpePt

EDrr.
LCD

LC.Os do Mlot cpio

A.1
If THERMAL POWER exceeds 5% RTP, a positive reactivity
addition could be occurring, and a nuclear excursion could
result. To ensure that local LHR, DNBR, and RCS pressure
d the reactor is tripped. The
limits are not vi
ction requires manua operator action to
cnecessary promp
enhedrive
trip breakers without attempts to
reduce THERMAL POWER by actuating the control system (i.e.,
CONTROL ROD insertion or RCS boration).

•b T
ED T.

B.1 and B.2
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
The operator should b
required systems and components.
•9
boration with the best source available for the
in
conditions. Boration will be continued until SDM -slimit. In the determination of the required combination of
boration flow rate and boron concentration, there is no
unique requirement that must be satisfied.
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Suspension of PHYSICS TESTS exceptions requires restorati
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.
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RTP, then
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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C.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
c rce AA
•rmed ate r
e
high startup rate CONTROL ROD withdrawal inhibit function•
hiS inoperable, then 1 hour is allowed for the operator to
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.
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is adequate or the operator to determine any
change in core conditions, such as xenon redistribution
occurring after a THERMAL POWER reduction, that could cause
THERMAL POWER to exceed the specified limit.
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Me _5+5__

B 3.1-56

Rev ;' -0444;49

SLH~
SRCS

<INSERT B 3.1-56A>
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.
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Verification that the nuclear overpower trip setpoint
is,•
core
withinprotection
the limit atspecified
for PHYSICS TESTS ensures that
the reduced
powe level irPethihd
tnhoursa ows the oterator
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The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:
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a.

RCS boron concentration;

b.

CONTROL ROD position;

cC.

RCS average temperature;
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rthe thrmal energy generation;
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~iIsothermal temperature coefficient (ITC
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sing the ITC accounts for Doppler reactivity in "this
ca cu ation
l the reactor is subcritical' and the fuel
temperature will be changing at the same rate as the RCS.
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
SDN.
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Regulating Rod Insertion Limits
3.2.1
3.2 POWER DISTRIBUTION LIMITS
3.2.1 Regulating Rod Insertion Limits
LCO 3.2.1

Regulating rod groups shall be within the physical insertion, sequence,
and overlap limits specified in the COLR.
--ILJ

Not required for any regulating rod repositioned to perform SR 3.1.4.2.

APPLICABILITY:

MODES 1 and 2.

ACTIONS
CONDITION
A.

Regulating rod groups
inserted in restricted
operation region.

REQUIRED ACTION
A.1

COMPLETION TIME

NOTE
Only required when
THERMAL POWER is
> 20% RTP.
Perform SR 3.2.5.1.

Once per2 hours

A.2

Restore regulating rod
groups to within acceptable
region.

24 hours from
discovery of failure to
meet the LCO

AND

B.

Required Action and
associated Completion
Time of Condition A not
met.

8.1

Reduce THERMAL
POWER to less than or
equal to THERMAL
POWER allowed by
regulating rod group
insertion limits.

2 hours

C.

Regulating rod groups
sequence or overlap
requirements not met.

C.1

Restore regulating rod
groups to within limits.

4 hours

ANO-1
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Regulating Rod Insertion Limits
3.2.1

CONDITION
D.

Regulating rod groups
inserted in unacceptable
operation region.

D.1

REQUIRED ACTION

COMPLETION TIME

Initiate boration to restore
SDM to within the limit
provided in the COLR.

15 minutes

Restore regulating rod
groups to within restricted
operation region.

2 hours

Reduce THERMAL
POWER to less than or
equal to the THERMAL
POWER allowed by the
regulating rod group
insertion limits.

2 hours

Be in MODE 3.

6 hours

AND
D.2.1

OR
D.2.2

E.

Required Actions and
E.1
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
and overlap limits as specified in the COLR.

12 hours

SR 3.2.1.2

Verify regulating rod groups meet the insertion limits
as specified in the COLR.

12 hours

SR 3.2.1.3

Verify SDM __1% Ak/k.

Within 4 hours
prior to achieving
criticality

ANO-1
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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 3.2.2

APSRs shall be positioned within the limits specified in the COLR.

APPLICABILITY:

MODES 1 and 2.

ACTIONS
CONDITION

REQUIRED ACTION

APSRs not within limits.

A.

A.1

COMPLETION TIME

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

Perform SR 3.2.5.1.

Once per 2 hours

A.2

Restore APSRs to within
limits.

24 hours

B.1

Be in MODE 3.

6 hours

AND

B.

Required Action and
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.2.2.1

ANO-1

Verify APSRs are within acceptable limits specified
in the COLR.

3.2.2-1

FREQUENCY
12 hours

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 3.2.3

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

A. AXIAL POWER
IMBALANCE not within limits.

A.1

COMPLETION TIME

Perform SR 3.2.5.1.

Once per2 hours

A.2

Reduce AXIAL POWER
IMBALANCE to within
limits.

24 hours

B.
Required Action and
B.1
associated Completion Time not
met.

Reduce THERMAL
POWER to •<40% RTP.

4 hours

AND

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.2.3.1

ANO-1

Verify AXIAL POWER IMBALANCE is within limits as
specified in the COLR.

3.2.3-1

FREQUENCY
12 hours

2/02/2001

QPT
3.2.4
3.2 POWER DISTRIBUTION LIMITS
3.2.4 QUADRANT POWER TILT (QPT)
LCO 3.2.4

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
A.

REQUIRED ACTION

QPT greater than the
A. 1.1
steady state limits specified
in the COLR.
OR

Perform SR 3.2.5.1.

A.1.2.1 Reduce THERMAL
POWER Ž 2% RTP from
the ALLOWABLE
THERMAL POWER for
each 1% of QPT greater
than the steady state limit,

COMPLETION TIME
Once per 2 hours

2 hours
OR
2 hours after last
performance of
SR 3.2.5.1

AND
A.1.2.2 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.

10 hours
OR
10 hours after last
performance of
SR 3.2.5.1

AND

ANO-1
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QPT
3.2.4
CONDITION
A.

(continued)

REQUIRED ACTION
A.1.2.3 Reduce the regulating
group insertion limits given
in the COLR Ž 2% RTP
from the ALLOWABLE
THERMAL POWER for
each 1% of QPT greater
than the steady state limit.

COMPLETION TIME
10 hours
OR
10 hours after last
performance of
SR 3.2.5.1

AND
A.1.2.4 Reduce the Operational
Power Imbalance Setpoints
given in the COLR > 2%
RTP from the ALLOWABLE
THERMAL POWER for
each 1% of QPT greater
than the steady state limit.

10 hours
OR
10 hours after last
performance of
SR 3.2.5.1

AND

B.

Required Action and
associated Completion
Time of Condition A not
met.

A.2

Restore QPT to less than
or equal to the steady state
limit,

24 hours from
discovery of failure to
meet the LCO

8.1

Reduce THERMAL
POWER to < 60% of the
ALLOWABLE THERMAL
POWER.

2 hours

B.2

Reduce nuclear overpower
trip setpoint to _ 65.5% of
the ALLOWABLE
THERMAL POWER.

10 hours

AND

C.

Required Action and
associated Completion
Time for Condition B not
met.

C.1

Reduce THERMAL
POWER to • 20% RTP.

4 hours

D.

QPT greater than the
maximum limit specified in
the COLR.

D.1

Reduce THERMAL
POWER to •20% RTP.

4 hours

ANO-1
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QPT
3.2.4
SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
.4-

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
> 95% RTP

ANO-1
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Power Peaking
3.2.5
3.2 POWER DISTRIBUTION LIMITS
3.2.5 Power Peaking
LCO 3.2.5

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
POWER to restore LHR to
within limits.

2 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Reduce THERMAL
POWER to •20% RTP.

4 hours

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
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 [ncore
Detector System to obtain a power distribution map.

ANO-1

FREQUENCY

3.2.5-1

As specified by the
applicable LCO(s)
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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 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 controlled 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
ANO-1
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Regulating Rod Insertion Limits
B 3.2.1
reactor coolant flow accident. In addition to the linear heat rate limits, certain
reactivity limits are met by regulating rod insertion limits. The regulating 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
2200OF (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
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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 resulting
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
govemed by LCO 3.1.1, "SHUTDOWN MARGIN (SDM)."
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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.
A.•1
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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A.2
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.
B. 1
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.

C.1
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 overlap
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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D.1
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.

E._1
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 overlap limits are not violated. A
Surveillance Frequency of 12 hours is acceptable because little rod motion occurs
during this period due to fuel bumup. 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
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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 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 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.
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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 bumup 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 bumup 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 bumup for the APSR withdrawal. If this occurs, the APSRs must be
restored to their normal inserted position. Conversely, after the fuel cycle bumup
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 bumup
distribution that accumulates in the fuel will be consistent with the expected (as
designed) distribution.

A.1
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."

A.2
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 control system, manual
action by the operator is required to restore the APSRs to the positions specified in
the COLR.

B._1
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.
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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 0F 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 bumup, 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 6, this LCO is not applicable because the reactor is not generating
sufficient THERMAL POWER to produce fuel damage.

ACTIONS

A._1
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 bumup, 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 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.1
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.
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Figure B 3.2.3-1 (page 1 of 1)
Minimum Incore System for AXIAL POWER IMBALANCE Measurement

ANO-1

B 3.2.3-6

2/02/2001

QPT
B 3.2.4
B 3.2 POWER DISTRIBUTION LIMITS
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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 bumup, 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 bumup 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

A.1.1
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.

A.1.2.1
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.
A.1.2.2
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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A.1.2.3
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.
A.1.2.4
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.
A.2
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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B.1
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.

C._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 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 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.

D.1
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, bumup 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
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Radial Symmetry
In This Plane

INCORE
INSTRUMENTATION
PLANES

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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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). FQ(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 fuel 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 FNH) 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. FNH 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 I 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.

A.1
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, LCO 3.2.2, 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

-only when complying with the Required Actions of these LCOs and when LCO 3.1.8

is applicable.
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.
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CTS DISCUSSION OF CHANGES
ITS Section 3.2: POWER DISTRIBUTION LIMITS
ADMINISTRATIVE
Al

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.

A2

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.

A3

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.

A4

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.
A5

Not used.

A6

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.

A7

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.

A8

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 statement 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.

A9

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 will
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

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 TIERMAL 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.

M2

ANO-1

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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M3

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.

M4

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.

M5

ITS SR 3.2.1.1, 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-1 10, Rev 1 for SR 3.2.1.1 and SR 3.2.1.2.

M6

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.
M7

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.

M8

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.

M9

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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M10

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. In the 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.

M11

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 NUTREG-1430 as modified by
TSTF-160, Rev 1.
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M12

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.
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.

M13

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.

M14

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 >_2% 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 L1O regarding the less restrictive aspects of this change. This change is
consistent with NUREG-1430.
M15

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.

M16

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.

M17

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, "AXIAL 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.
M18

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.

M19

The CTS markup shows the adoption of ITS SR 3.2.1.3. This SR requires a
verification that SDM is _>l%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.

.2-02
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TECHNICAL CHANGE - LESS RESTRICTIVE
Li

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. 1.2.3 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.

L2

Not Used.

L3

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 performedor is beingperformed,
in which case, the unit is allowed to continue to operate provided THERMAL POWER
is maintained below the ALLOWABLE THERMAL POWER as adjusted by
CTS 3.5.2.4.1. 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
LCO 3.0.2.
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Note - a discussion regarding the difference in Applicability between CTS 3.5.2.4 and
ITS 3.2.4 is given in Section 3.2 DOC A9.
L4

CTS 3.5.2.5.4 established the LCO requirements and associated required actions for
the AXIAL 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.

L5

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 is 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 willbe 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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CTS DISCUSSION OF CHANGES
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).
L7

Not Used.

L8

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.

L9

ANO-1

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-1 10, Rev 2.
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L1O

The CTS markup shows the adoption ofNUREG-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 NUREG1430.

L 11

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, "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 Frequency 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-1 10, 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-1 10, Rev 2.

LESS RESTRICTIVE - ADMINISTRATIVE DELETION OF REQUIREMENTS

LA1

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
3.5.2.4.3 (25% tilt limit value)
3.5.2.5.2 (Overlap value only)
3.5.2.7
3.5.4 Specification (23 detectors)
3.5.4.1
3.5.4.2
Table 4.1-1, Item 39

.ý204
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New Location
COLR
COLR
SAR (7.2.2.3.2)
TRM
Bases (3.2.3)
Bases (3.2.4)
TRM
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS
"1R" - 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
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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.

ANO-1

G-3

2/02/2001

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS
"ILA" - 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 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 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.

ANO-1
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2/02/2001

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS
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 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.

ANO-1

G-5

2/02/2001

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS
"I'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 ANO-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.

ANO-1
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NO SIGNTFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS
3.

Does this change involve a significant reduction in a 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.

ANO-1

G-7
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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:
NSHC 3.2 Li
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.

ANO-1
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L2 Not Used.

ANO-1
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2/02/2001

NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L3
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
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L4
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.

ANO-1

Page 4 of 12

2/02/2001

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.

ANO-1
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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.

ANO-1

Page 6 of 12

2/02/2001

NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L7 Not Used.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L8
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.

ANO-1
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L9
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 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 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.

ANO-1
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.2 L1O
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.
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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,
LCO 3.2.2, 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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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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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. In ITS 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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2. NUREG-1430 LCO 3.2.1 Required Action C. 1 was modified to reflect generic change
TSTF-009, Rev 1.
3. 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.
.2-02

4. Not used.
5. 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.
6. 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.
7. ITS Completion Times for 3.2.3 RAB.1 (NUREG 3.2.3 RA B.1), 3.2.4 RA C.1 (NUREG
3.2.4 RAE.1), 3.2.4 RAD.1 (NUREG 3.2.4 RA F.1), and 3.2.5 RAB.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.
8. NUREG-1430 3.2.3 incorporates TSTF-1 10, 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.
9. NLREG-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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does not provide any differentiation between the possible causes of an excessive QPT (i.e.,
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.
10. 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.
11. 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.
12. 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 AXIAL 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. NUREG 3.2.2 Bases - Incorporates TSTF-125, Rev. 1.
14. 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 all 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.
15. 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 AXIAL 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 AXIAL 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.
16. NUREG 3.2.1 - Incorporates TSTF-216.
17. 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,
ifNUREG 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.b and 3.5.2.4.2.c). ITS 3.2.4
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-1 10, 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 3.2.4,
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. 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.
27. 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.
28. Not used.
29. 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 bumup 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.
30. ITS SR 3.2.2.1 - ANO-1 does not credit the computer generated alarm function as
satisfying this surveillance requirement. The 12 hour Frequency 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.

ANO-1

Page 6 of 9

2/02/2001

ITS DISCUSSION OF DIFFERENCES
ITS Section 3.2: Power Distribution Limits
31. 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, FQ(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 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 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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POWER DISTRIBUTION LIMITS
Regulating Rod Insertion Limits

LCO 3.2.1

Regulating rod groups shall be within the physical
insertion, sequence, and overlap limits specified in the
COLR.
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allowed by the
regulating rod group
insertion limits.

2 hours

*1.

19A0 Required Action and
associated Completion
Time of CondIon C
notmet.
____________________

BWOG STS

6 hours

Be in MODE 3.

______________________
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Regulating Rod Insertion Limits
3.2.1

CTM
SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.2.1.1

Verify regulating rod groups are within the
sequence and overlap limits as specified in
the COLR.

en
4 h•tirs
O0
ON
t
qu ce
ive

ala

is/

io

rabfe

AD
dri

SR

3.2.1.2

Verify regulating rod groups meet the
insertion limits as specified in the COLR

se 'ue RgD

h
t

ri

heour
latng

rron
Iimi almiV
'

A
12 hours w n
cevgul ing
ro inse tion

ERit

SR 3.2.1.3
N

BWOG STS

arm /s

Within 4 hours
prior to
achieving
criticality

Verify SDM 1 1%Ak/k.
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N

APSR Insertion Limits
3.2.2
3.2

AXIAL POWER SHAPING ROD (APSR) Insertion Limits

3.2.2
LCO

CTS

POWER DISTRIBUTION LIMITS

APSRs shall be positioned within the limits specified in the
COLR.

3.2.2

APPLICABILITY:

MODES I and 2.

3,5,2.5.q

3.5,2..

ACTIONS
CONDITION

I

REQUIRED ACTION

COMPLETION TIME

I-

A.

B.

APSRs not within
limits.

Perform SR 3.2.5.1.

Once per
2 hours

A.2

Restore APSRs to
within limits.

24 hours

9.1

Be in MODE 3.

6 hours

AND

Required Action and
associated Completion
Time not met.

3.52.5.q

[IA

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR 3.2.2.1

BWOG STS

Verify APSRs are within acceptable limits
specified in the COLR.

3.2-4

12 hours

Rev 1, 04/07/95
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<INSERT 3.2-4A>

A.1

ANO-1 ITS

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

INSERT

2/02/2001

AXIAL POWER IMBALANCE Operating Limits
3.2.3

3.2

POWER DISTRIBUTION LIMITS

LCO

CTS

AXIAL POWER IMBALANCE Operating Limits

3.2.3

AXIAL POWER IMBALANCE shall be maintained within the limits
specified in the COLR.

3.2.3

APPLICABILITY:

MODE 1 with THERMAL POWER > 40% RTP.

AVTTA•J¢

REQUIRED ACTION

CONDITION
A.

AXIAL POWER IMBALANCE
not within limits.

A.1

Required Action and
associated Completion
Time not met.

BWOG STS

Perform SR 3.2.5.1.

Once per
2 hours

Reduce AXIAL POWER
IMBALANCEwit1hin
limits. ", -

24 hours

fi A

AND
A.2

B.

COMPLETION TIME

8.1

3,,20

Reduce THERMAL POWER
to 5 40% RTP.

3.2-5
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AXIAL POWER IMBALANCE Operating Limits
3.2.3

CTS
SURVEILLANCE
SR

3.2.3.1

BWOG STS

Verify AXIAL POWER IMBALANCE is within
limits as specified in the COLR.

3.2-6
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QPT
3.2.4

3.2

QUADRANT POWER TILT (QPT)

3.2.4
LCO

CTS

POWER DISTRIBUTION LIMITS

QPT shall be maintained less than or equal to the steady
state limits specified in the COLR.

3.2.4

APPLICABILITY:

3.5.24.q.'

03! RTP.

MODE 1 with THERMAL POWER >

3.5.2.4.1

ArTTAI1C

REQUIRED ACTION

CONDITION
A.

QPT greater than the

A.1.1

trstead

-Qre tOr.=it

Perform SR 3.2.5.1.

OR
A.1.2.1 Reduce THERMAL POWER
? 2% RTP from the
ALLOWABLE THERMAL
POWER for each 1% of
QPT greater than the
steady state limit.

COMPLETION TIME

/10'\

Once-iper
Once per
2 hours

M(A

p3.5. Z41

2 hours

OR
2 hours after
last
perforfm

NIA
EDir

.e

AND
A.1.2.2 Rdc
oi

n

10 hours

e
nuclear

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

1®

AND
(continued)
J

_______________________________________________________________________

BWOG STS

3.2-7
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<INSERT 3.2-7A>
CTS

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.

10 hours

3.5.2.4.2.b
N/A

OR
10 hours after last
performance of SR 3.2.5.1

AND
A.1.2.4 Reduce the
Operational Power
Imbalance Setpoints
given in the COLR
>_2% RTP from the
ALLOWABLE
THERMAL POWER
for each 1% of QPT
greater than the
steady state limit.

ANO-1 ITS

INSERT

10 hours

3.5.2.4.2.c
N/A

OR
10 hours after last
performance of SR 3.2.5.1

2/02/2001

QPT
3.2.4

T

cl-s

?

REQUIRED ACTION

CONDITION
(continued)

A.

A.2

:eter than the

B.

sient limit an
to
/ ss than or equ
the maximum li * due
of a
to misalignme
CONTROL ROD r an
tr

APSR.

Y/

A
.2

Required Action and
associated Completion
Time of Condition A

(Zanot met.

#2

___________________

Restore QPT to less
than or equal to the
steady state limit,

COMPLETION TIME
24 hours from
discovery of
failure to meet
the LCO

ERMAL POWER
Reduce.
e.1
Pfrom
Z,2%
•minutes
AALL ABLE THERMAL
PER for each 1% of
Tgreater thann thh
Lsteady
state
limi
E
2 hours
Restore QPT 'oless
0
t~hanoor e a'lto thes
transien limit.

Reduce THERMAL POWER
to < 60% of the
ALLOWABLE THERMAL
POWER.

2 hours

Reduce nuclear
overpower trip
setpoint to • 65.5%
of the ALLOWABLE
THERMAL POWER.

10 hours

_____________________

I

(continued)
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QPT
3.2.4

ClTS

I

I

3.5-2. ý 5

BWOG STS

3.2-9
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OPT
3.2.4

CýTS.
SURVEILLANCE
SURVEILLANCE
SR

3.2.4.1

3..21.q

Verify QPT is within limits as specified in
the COLR.

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
> 95% RTP

BWOG STS

3.2-10
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PIA

Power Peakingt

3.2
3.2.5
LCO

(TS,

POWER DISTRIBUTION LIMITS
D

Power Peaking•
3.2.5

_•

s

h-la11eW

n the limits specified in the

,

L,.

NIA
APPLICABILITY:

>

MODE 1

(continued)

BWOG STS
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Power Peaking (•

Required Action and
associated Completion
Time not met.

BWOG STS

3.2-12

Rev 1, 04/07/95

Power Pekn z

CTS

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
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 Limitsm; LCO 3.2.3, "AXIAL POWER
IMBALANCE Operating Limits"; LCO 3.2.4,
"QUADRANT POWER TILT (QPT)."
FdW
d SVerifyý;_s)-e
e within limits by
e ec or System to obtain
using t -ncor
a power distribution map.

BWOG STS

3.2-13

0I

3
As specified by
the applicable
LCO(s)
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Regulating Rod Insertion Limits
B 3.2.1
B 3.2
B 3.2.1

POWER DISTRIBUTION LIMITS
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
d s
'
on design requirements are described in
0.p~d
A GOC 10, "Reactor Design," GDQ26, "Reactivity
Control ystem Redundanc~and Capability," GDC 2B,
"Reactivity Limits" (Ref. 1), and in 10 CFR 50.46,
"Acceptance Criteria for Emergecy Core Cooling Systems for
Light Water Nuclear Powe
3
(Ref. 2).
Limits on regulating rod YIilZTin 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
capabe-le
ofreactivity~
t can also be controlednually.
They are
J
omprdwLbrating
or diluting theReactor Coolant System

tin
a
bI

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)
-Nee gig
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Regulating Rod Insertion Limits
B 3.2.1

BASES
BACKGROI UND
(cont inued)

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
vlrjAkjes to ensure that the core operates within the F
i~i
limits in the COLR. Operation within the•(ffiE
limits given in the COLR prevents power peaks that-TaO
exceed the loss of coolant accident (LOCA) limits derived
from the analysis of the Emergency Core Cooling Systems
departure
SLprevents
from nucleate boiling (DNB) during a loss
of forced reactor coolant flow accident. In addition to the'
•--RM and•Jlimits, certain reactivity limits are met by
regulating rod insertion limits. The regulating rod
insertion limits aiso restrict the ejected CONTROL ROD worth
to the values assumed in the safety analysis and
the minimum required SDM in MODES I 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
The fuel cladding mu
sustain dama
asa esl of
SAFETY["
LyES
norm al operationor
* ted aperaton•
-io21).
The LCOs governing regulating
"------roo insertion, PSR 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 TfZ
.

c.

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

(continued)
B 3.2-2

'dir

Regulating Rod Insertion Limits
B 3.2.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

e.P&k
d.

The CONTROL RODS must be capable of shut ing down the
reactor with a minimum required SDM
he f6.e4est
worth CONTROL ROD stuck fully withdrawnQ f.

W

i

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.
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
de
iseaking
factors remain valid

(Refs.

The regulating rod insertion limits LCO satisfies
Cr i t e r i o n 2 ofI
D
R 5

o3

LCO

5

The limits 0I*9

QL
ainad

ein the COL,

mut

main aineo 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.

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

BASES
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.
implemented in the nit may •e more
Ac al alaym setpointt
rrstrictie than themaximum al owable se~point val es to
monservatis• between •he actual/alarm/
•. ,~rovide
setpoincv/dditional
and the ,qasurement
%ystem indtpendent lifnit.
/

APPLICABILITY

The regulating rod sequence, overlap,/Y!ahysical-insertr1.
1
limits shall be maintained with the reactor in MODES
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)."

T

_FCO.71has beeni modified by a Note that suspends the LCD
Ue +0

RtaiI.
SR 3.1.4.2, which
rods to move. This SR'requir
CO limit, which
below

'_+'

t

a d,-A ACeC 0ACTIONS

The regulating rod insertion f
setpoints provided in the
COLR are based on both the initial conditions assumed in the
s and on the SDM. Specifically, separate
accident aa
insertionkLImf14 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 SOM or
are
Separate insertion Il
eiected rod worth limitsi
pprovided because different Required Actions and Completion
has been
TTimes apply, depending on which insertionj•

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

BASES
BASES
ACTIONS
(continued)

violated. The area between the boundaries of acceptable
operation and unacceptable operation, illustrated on the
CLR, is the
ne
figures in
regulating rod insertionC
restricteg region. The actions required when operation
occurs in the restricted*region are described under
requiredi whenunde
operation
ocfft
-Conditon A.
ro n d i tio~o"
io
t 4bh
b e' actions

*Tk 0ac-+io--x

r & a

A.1i4

OV ccurs. ý~JL-tt\

Ot4C~

kjV

0o

5,

peaking

suiteTh

eimg•
o

overla

design calcul

betweein

i

easme

odsuwithna/aod

their
abovl
5% of thi"
everic
Froupsr
v
f aiations
nioal
overlamay be tibcal and o not ca.use
or btiow the nom
esiificant diaerences i core reacwvity, in ower
I •tribution
r in rod ~orth,
ord" rel ive to tht des ig te
inser
i aor
preet
squence fust be m ntained ec ause
Scalculation K. Thego
aend
p
su
the rgulating ods witear
design cahulations
Qnsert iT a predeteTimenedr ordof
i
2
Yiare within their limits,
For verification that (FR ana
Su c t ti
SR 3.2.5.1 is performed using the ncore Detector
obtain a three dimensional Poer distribution map.
r aReian
gSre
w3th1n theivr yimi ts
Verification that
ensures that operaon with the regulating rods inserted
into the restricted4region does not violate the ECCS or DNB
The required Completion Time of 2 hours
criteriMinhat it allows the operator sufficient time.
is accep -ae
for obtaininq a power distribution map and for verifying theT
Repeating SR 3.2.5.1 every 2 hours
Ta erks
•
i acceptable because it ensu•res that continued verification
of the tyogg peaKmM•e Tac1&-p; s performed as core conditions
"g rod insertion and induced xenon
(primarfly regulatin
redistribution) change.

factorv- .(Z) j?:F
does not
r oei9K
verification that the reactivity insertion rate on
trip or the ejected rod worth limit is maintained,
worth is a reactivity parameter rather than a power
parameter. However, if the COLR figures do not show

Monitoring the3
provide
the rod
because
peaking

(continued)
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Regulating Rod Insertion Limits
B 3.2.1

BASES
ACTIONS

A.1

(continued)

t
rodinserrtio~n¢
is ejected rod worth limited,
is no more limitin than the SDM
worth
rod
the
ejected
then
based rod insertion limit in the core desigr
f
? ained by the
Ejected rod worth limits are independ~ent main
Required Actions of Conditions A and

,SM E-VF0the

op

3 -2 -

A>
A.2
Indefinite oer tilon with the renulating rods inserted in
restricted eregijo
r
vioa atl
of the-roup se .
ce?
g-era

j1mits,/1s not prudent.

Even if power peaking

monitoring per Reouired Action A.1 is continued, reactivity
limits may not be met and the abnormal regulating rod
o-g
uco rwmdrJ3mýmay cause an adverse xenon
insertion
redistribution, may cause the limits on AXIAL POWER
=
t
4IMBALANCE
to be exceeded, or may adversely affect the long
'
0+f6
ftG.r,
term fuel depletion attern. Therefore, o
e
(-0& youF5 +0 "
/tkA
,-olq
a
Vf
ufw
24"
hours a er iscovery of
failure to meet the requirements of this LCO. This required
e L
-t ke 6
rot .Completion
Time is reasonable based on the low probability
uo
f 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
iaw'
thereby limiting the
potential for a adverse xenon redistribution.

C~ptC'

Y

-

•in

If the re ulatin rods cannot be f
w ! ithin the
on the figures in the COLR
acteptableshown
CE
( ý 'within the reouired Completion Time.(i.e., Required
ction A.2 not met)., then
etcan
be restored by
reducing the THERMAL POWER tQ a value allowed by the
regulating roe insertion
-in
the COLR. The required
Completion Time of 2 hours is sufficient to allow the
operator to complete the power reductio in an orderly
manner and without challenging the• •jjiýsystems.
Operation
Tor u
o-.
ours more in the restricted region shown in the
COLR is acceptable, based on the iow r4obability of an event
of specification
gout
simultaneously
occurring
it
in Joadtiony
per±od.J
time the4
short with
this relatively
p

eetn
U

wi

'anorn)C

grou

inser/i
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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 ITS
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Regulating Rod Insertion Limits
B 3.2.1

BASES

(co itnuedy
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C
Operation in the unacce-tableregion 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 SON and ejected rod worth limits.
or&1imust
s zr, as descrJJ•,drin Sel(ffi B 3 .k 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
er
na )
region, which restores the minimum SDMOPbilt
ýan
reduces the potential ejected rod worth t witin its limit.

The required Completion Time of 2 hours from initial
discovery of a regulating rod group in the unacceptable
until its restoration to within the restricted
a
e
region 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 the J-r-o;
-regu ating rods to be wi
rawn to the restricted re ion.
0 eration in the restri ted region for up to
al
2 hours is reasonable, based on limiting the po ential or
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.

(continued)
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<INSERT B3.2-7A>
C.'
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 overlap 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.

ANO-1 ITS

INSERT
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Regulating Rod Insertion Limits
B 3.2.1
BASES
ACTIONS
(continued)
The SDM and ejected rod worth limit can also be restored by
reducing the THERMAL POWE
value allowed by the
regulating rod insertion,
bti'syin 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 challenqinq
I thsystems. Operation
up to 2 hours
in the restric ed egion shown in the
COLR is acceptable
aseon'e low pro ability 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.

K®G

If th
gulatjY4 rods capnt be restor~ed to withiD/the•
/accep ble ofrating lj---its for the,,eiginal THERML POWJx
e
'
,o•
the~bwer reduction cannot-K completed~thin
then the reactor is placed in
quiree ion Tim
MOE' in which this LCO does not apply. This Action
ensures that the reactor does not continue operating in
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
RTP without challenging,9
systems.
m

SURVEILLANCE
REQUIREMENTS

i '•I*

SR 3.2.1.1
This Surveillance ensures that the sequence and overlap
limits are not violated. A Surveillance Frequency of 6
12 hourso• Yllhoury, depend ing on,*heth9P the QUNTROYl ROD_•-,-•L -d1ve.9gounce al r•is
RPEPRBL~Eor nolrris acceptable
J
U•',1€
bercaus little rod motion occurs 6_A,4 hodrs)'due to fuel
Ate
occurrng I
of jrdeviat-t-in
t*pprobal)ilty
aslmJPneousJf
nouan
wi th•
inoper~l
se u~~e meni
ýbu
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n/thi s')•
•etively thort tiizfeframe i71low. ,Al~so•
the Frequency
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Regulating Rod Insertion Limits
B 3.2.1
BASES
SURVEILLANCE

REQUIREMENTS

SR 3.2.1.1
(continued)
takes into account other information
available in the
control room for monitoring the status of the regulating
rods.
SR

9

3.2.1.2
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urnup occurs in 12 hours.
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e reguting rod jroup posiion at a

equencyq
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iri~ton3

"f

4hours i •fffi
to detec0whether
ee
t e regulaong rod
jroups
mq
appro
cbe hing o ceeding tI ir group' insert' n
/1imits,,Although
tr
mqe frequ e~ surveill dce is prh ent i
7the re 1 ating rot inserti
limit ala~ is not APERABL
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 SON capability and establish the estimated critical
position.
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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 5.•.tjn [,•,2

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
ower distribution design requirements are O1trFRAAý,
•.
•
GOC 10, "Reactor Design" (Ref. I1, and'
CFR 50.46, "10
Acceptance Criteria for Emergen
Co e
Cooling Systems for Light Water Nuclear Power•
(Ref. 2).
Limits on 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.

;lecar kfcx

CaTe(Wf

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 Pro e
les to ensure that the core operates
witinn teed
limits in the COLR. Operation
within theF
imits given in the COLR prevents power
eas tat
exceed the loss of coolant accident (LOCA) limits
derived from the analysis of the Emergency Core Cooling

stem
APS

(ECCS)
thin t•-,
m s
n in
revents departure from nucleate boiling (DNB)
a
I of forced T)'r
reactor coolant
flow
accident.
r~eno~eqi~a
vit
sert Jl
ratZ on The
1Vip-)
-peratiaft-w

This LCO is required to minimize fue
g 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.
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a.

During a large break LOCA, the peak cladding
temperature must not exceed 2200F (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. 3);
and

d.

CONTROL RODS must be capable of shuttindown the

C

0Operation at the APSR insertion limits may approach tbp,
maximum allowable linear heat generation rate
the allowed QPT present.
\with

L

APSR insertion limits satisfy Criterion 2 of.

SrioA\ •_•he

i
o-

The ýým

on APSR physical insertion as defined in the COLR

must be maintained because they serve the function of
(continued)

--owes-6
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•,Se

Tthe highest -Z~Ž-~
reactor with a minimum required SDMN
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.

.
arkOD-(a&
ODe-

The fuel cladding must not sustain damaqe as a result -of
I
normal o eration-or
o 1tki't-.Acceptance criteria for the
oce0 i nce
Sety and regu a ing rod insertion, APSR position, AXIAL
,
POWER IMBALANCE, and QPT LCOs preclude core power
distributions that violate the following fuel design
criteria:

8 3.2-12
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APSR Insertion Limits
B 3.2.2

BASES
controlling the power distribution within an acceptable
range.

LCO
(continued)

The fuel cycle design assumes APSR withdrawal at the
window specified in
awwftre-ti VA-1m] 1FPDyburnup
the COLR.

O t

.&r

Err
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ecor

r

Prior to this window, the APSRS`M

steady state operation. After
r
maintained
t iswin ow, the APSRs are not allowed to be reinserted for
the remainder of the fuel cycle.

n•tk

in

adju ted ma imum allowable set iints for APSR
rtion are pr

ided in

he COLR.

The set
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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
the limits on APSR insertion specified
analyses. In MODý_
;ns
L main ain the axial fuel burnup design conditions
n
assumed in the reload safety evaluation analysis.
-H.4
ecase k
applicabil1XV is reuir
a
MODE
required, because
in MODES 3, 4, and 5 is not
Applicability
e
F~rdOis--r-ibuti•9f assu tions•
the accide
ss
• _w
o p l "n o t eb f e x c o , ed i F I e s e

ACTIONS

E__ .

.--- .-

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
(Not all fuel cycles may
them to be fully withdrawn.
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
(continued)

If this occurs, the APSRs must be
the APSR withdrawal.
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.

A.1
are
For verification that the cor
within their limits, SR 3.2.5.1is performed using the
er
Incore Detector System to obtain a three dimensional
Successful verification thatc1i31
-t)"tribution map.
re within their limits ensures that operation with t
(.&t 'LHR5)
s inserted or withdrawn in violation of the
GE-.-4
specified in the COLR do not violate either the ECCor
The required Completion Time of 2 hours
criteria(n.
is reasonfeSthI allow the operator to obtain a power
no-f
distribution map and to verify the
Repeating SR 3.2.5.1 every 2 hours is reasonable to ensure
that continued verification of the
obtained as core conditions (primarily the regulating rod
insertion and induced xenon redistribution) change.

i

Fe

A.2

5

ý
0i

coptrc

edt
w hdr wn in
Indefinite operation with the APSRs r ser
prudent.
not
is
COLR
the
in
specified
violation of the"
monitoriqa Per Req ired ActinA.1 is
er
ý.Even if
erton &•wi tndra•a may
the abnormal APSR •
continue
e-t
cause an adverse xenon redistri ution, may cause the limits
the
on AXIAL POWER IMBALANCE to be exceeded, or may affect
1
__
ýlonl term fel depletion pattern. Therefore, pj0er pgakin
This required
is allowed for up to 24 hours.
Cio•• t
Coupletion Time is reasonable based on the low probability
out
of an event occurring simultaneously with the APSR M
;Oa ealt
•
In addition, it precludes long term "•of specification.
depletion with the APSRs in positions that have not been
analyzed, thereby limiting the potential for an adverse
This time limit also ensures that the
xenon redistribution.
is maintained, and allows the
distribution
burnup
intended
operator sufficient time to reposition the APSRs to correct
their positions.
(continued)
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<INSERT B3.2-14A>
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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APSR Insertion Limits
B 3.2.2
BASES
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.

If theJAPSR-sjenot bdt resitoeas

heir

-d

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 challengingc•9LLt
systems.

SURVEILLANCE
REQUIREMENTS
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t--

SR

*ar c

3.2.2.1

ef4-d•
Q.
•Lt

Fuel cycle designs that allow APSR withdrawal nearEOC),do
not permit reinsertion of APSRs after the time of
P ERABL E/ t e
om ut r i s yO
w ir hwa l .•l e t he pl a n t
`opera r w11 eceivea comput r alarm If the APSRs iFsert
aft9 that
me in cbre life 4hen the//APSR withdrawal
o=urseVi-ftfcation that the APSRs are within their
at a 12 hour Fre uency is sufficient to
enure
a
e
insertio•n
are preserved
•
The 12 hour Frequency
require
or pe ormi ng
is verification is sufficient
because APSRs are positioned b
anual control and are
norma ll moved infrequently jThhe
robaoipp/ o0;a j
vewapion'/-ccuyring sW1umaeo~
w
ainoperabW
at
comu
-lsow in (his relat' ely shonr- time fra••
A
es#JAlie_
Frequency takes into account other information available in
the control room for monitoring the axial power distribution
in the reactor core.
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3
POWER DISTRIBUTION LIMITS

B 3.2
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
10n R 50.46 (Ref. 1).
This LCO provides limits on AXIAL
the core operates within the
to ensure that"""L)E
S- -"-FA
limits given in the COLR. Operation within
t
F
liTmits given in the COLR prevents power peaks that
Kee--ceAt'e
loss of coolant accident (LOCA) limits derived
from the analysis of the Emergency Core Cooling Systems
1ff-witnJae_•"limiJeo-liven.ýtne'6eRm
ra
(ECCS)
A4iT
r
L
--- Vprevents 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 durn
a postulated OCA is limited by
restricting the maximum u
ar 5eat Ne•(LHR so that the._
7 ,'-\
peak cladding temperature does not exceed 2200"F (Ref.
.M
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
(continued)
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

BASES
BACKGROUND
(continued)

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 inde endent limits on AXIAL POWER
by the reload safety
IMBALANCE are determined;

these limits
Operationforbeyond
measurement
without adjustment
and uncertainty.
evaluation
erroranalysis
system
.
..
'
acc"
the
in
used
could invalidate the assumptions

APPLICABLE
,,

s

The fuel cladding

SAFETY ANALYSES
-s

a

amaj

aaesu t o

tonl
and a46Wkfl-4tia-"
normal operation
owoiT2 . The LCOs based on power
r ces
ri ution, LCO 3.2. , "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
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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 theQPT 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
int rr
anpratina th core at the maximum allowable
_ssumed as initial conditions
or the accident analyseswith the allowed QPT present.
AXIAL POWER IMBALANCE satisfies Criterion 2 of

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
IIMBAIJNEeeLvelope contained in the COLR represent
he-.-4C
se points
which the core power distribution w either
exceed the OCA 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.
Operat
beyond the
wer distributi
ased LCO limi
for'
th
orresponding.*rLOWABLE THE
OWER and simu
neous
-occurrence ofether the LOCA
oss of forceJ
eactor
coolant f
accident has
acceptably low,.pfobabilityt,-'
(continued)
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3

BASES

Therefore

ICO

*the

ICO limits

or corrective act'i
allowe
reduion is required.

(continued)
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a

rt time
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ificanttpeer
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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.
arm setp
Actual
restri ive tha
prov e additipal
se oints an the

APPLICABILITY
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e unit py be
nts impleq~nted in
he maximu all owabl 9/setpoin value to
en the ttual a rm
conservAism b
indepe ent 1 i t.D
measur~'ent syst'

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'T40% RTP in MODE 1 is not
This operation is acceptable because the
required.
com ination of AXIAL POWER IMBALANCE with the maximum
allowable THERMAL POWER level will not result in LHRs
In
sufficiently large to violate the fuel design limits.
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.
, it m
e necessary.tj suspend the AXI3 POWER
In MO
S TESTS per LCO el.8,
IMN
CE li * s during PHY
)`ODE 1." Suspeno of these
TS Exceptio
HYSICS
ecause the reacto protection
s permissibl
limit
ing the
ed by the remaing' LCOs gov
ria are main
cr
free dimension~power distributioi and by the.X
Surveillances-'required by LCO 3.1:8.

ACTIONS

A. I

5tt

a

that maintain the
The AXIAL POWER IMBALANCE operating
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)
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AXIAL POWER IMBALANCE Operating Limits
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BASES
ACTIONS

_.U

(continued)

within the AXIAL POWER IMBALANCE
given in the COLR is
eration in violation
the acceptable region of operationn.-T
of the AXIAL POWER IMBALANCE (1ý ,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 figu
COLR potentially violates the LOCA LHR limits.
Uni
I
or the loss of flow accident DNB eaking Limits•
or both. For verification that
_e
wir in
their specified limits, SR 3.2.5.1 is performed using the
Incore Detector System to obtain a three dimensional ower
distribution map. Verification that
ar
AH
..
within their specified limits ensures that opera ion 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
and verify that the w
are within their
specified limits. The 2 hour Frequency provides r
time to ensure that continued verification of the
r
(pe ng ta
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 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
CL•iýýý.restricted region is not prudent. Even if power ankiiW
~LH•'monitoring per Required Action A.1 is continued, excessive
AXIAL POWER IMBALANCE over an extended period of time may
Tcause a pojentially adverse xenon redistribution to occur.
Therefore,
r
MjI menitoring 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 simultu•t~ecusly with the AXIAL POWER IMBALANCE
outside th(i
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
(continued)
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AXIAL POWER IMBALANCE Operating Limits
B 3.2.3
BASES
ACTIONS

A.2

(continued)

regulating rods to reduce the AXIAL POWER IMBALANCE because
adverse effects of xenon redistribution and fuel depletion
are limited.

nd the associated Completion Times
If the Required Ac
met, the AXIAL POWER IMBALANCE may
0
of Condition A
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
kI
imum LHR to a
THERMAL POWER to 5 40% RTP reduces the
infaYpitial
a
value that does not exceed the
condition limits assumed in the acci ent analyses. The
is reasonable based onlow
required Completion Time oa hours
adverse xenon redistribution, the
a potentially
limiting
relatively
thisrequired
of an accident
probability
to
steps
number of in
and the occurring
short time period,
complete this Action.

SURVEILLANCE
REQUIREMENTS

d-itfo(rSISTA-M

WER 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
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
that 75% of
independent limits too--assumes
Detectors
OPERABLE.
are
the detectors in each quadrant
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
(continued)
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SURVEILLANCE
RE
•

d e
or ystem 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.

If •e plant co

er becomes inoperable, then the Excore'

S~te orMinimp Incore Bete
r System may/e used to
.
monitor the.A•dAL POWER IprAN CE. Althoug• these syse
h•XA
do
notprovyde a direct •Aculation and •Asplay o
POWER I •fCE, a-l •r Frequency pr iVdes reasonab time
betwee
alculation
or detecting a
trends in t
AXIAL
POWE VIMBALANCE t t may exceed it,/alarm setpoin tand for
un rtaki ngco
cti ve act ion ./
... /,
opera
cevs nalr
he AXIAL P )R IBALAN~p
incr aes to its alarm s D4point. When !;e AXIAL POWE

[JMB~tN•,
CE ist
lestenh

lr sto

r

the VIAL POWER IMBALANCE indication every 12 hours ensures
(continued)
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3.2.3.1

(continued)

d and
that the AXIAL POWER IMBALANCE
This
verIM That " aIaSurveillance Frequency is acceptable because the mechanisms
that can cause AXIAL POWi I MbLANCE, such as xenon
rive mechanism malfunctions
redistribution or CO0TOIR
that cause slow AXIAL POWER IMBALANCE increases, can be
discovered by the operator before the specified limits are
violated.
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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

en-

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

~
rcr (LH)

r

\

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
onitored r ess variables to ensure that the core operates
wit in t e
an
limits given in the COLR.
0 eration wi in e•F
imits given in the COLR prevents
power peaks that excee
e loss of coolant accident (LOCA)
limits derived b Emergency Core Coolin2 Systems (ECCS)
analysi 5
ý
tion wxiftTn th
mi
en r
prevents departure from nucleate boiling (DNB) during a loss
of forced reactor coolant flow accident.

31

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
j
LHR,/so that
peak cladding temperature does not exceed 2200°F (Ref. 4&
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.

(continued)
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BACKGROUND
(continued)

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.
tem independent limits on QPT are
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(V
limits) for QPT are
setpoints (measurement system dependent
specified in the COLR.
The measuree

d

APPLICABLE
SAFETY ANALYSES

nby

mustoot sustain damage as a result of
The fueloMcladding
and i-tc-•ti-tcd'oerio6na
oo
ration
normal
The LCOs based on power
.
1sCondio.
e9
0
S-stribution (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 22000F (Ref

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
(continued)
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(continued)

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.A.
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 o" rating the core at the
maximum allowabl
opera tnct sh
for accident
initia con i ions ith the allowed QPT present.
QPT satisfies Criterion 2 of

LCO

S

/t

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 insertioA(
and the AXIAL POWER IMBALANCE
oundari
contained in the COLR represent the measurement
system
ependent limits at which the core power
distribution either exceeds the LOCA LHR limits or causes a
reduction in DNBR below the safety limit during a loss of
flow accident with the allowable QPT present and with an
APSR osi'ton consistent with the limitations on APSR
.f
lodetermined by the fuel cycle design and specified
by LCO 3.2.2.
Opera
beyonjthe power i tributi
based J-O limi for
the
rrespoqfig allowab
THERMAL
WERan simult
ous '
urrence A'! one of a
CA, loss-& force reatorzoolaia
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flow accijWnt, or ejected
d accident has an acceptably low
probab 11ty. Therefori
if these LCO limits are violated', a
|shottime is allowe. for corrective actio..'efore a /
si nificant power reduction is required.
Z

\

The(a•i
tan-xu

-allowable setpoints for steady state
rs
for QPT applicable for the fuýll
symmetrical Incore Detector System, Minimum Incore Detector
System, and Excore Detector System are provided(7Uj•*
nare AvO in the COLR. The setpoints for the
t1fee systems are derived by adjustment of the measurement
Ssystem independentPT limits given in the COLR to allow for
system ýobservabityand instrumentation errors.
ctual larm s tpoints/implemen
d in the
plant ma
be tmote
v~lues
stpoint
an the naximum ayowable
restrictive
all = for am itional conserva ism betwe n the acual al im
selfoint a
the m surement system inerependent(limit. I
It is desirable for
opera r to resin the
ilit to
hepfun th
oper.ae
reactor hena
Texisti.
In c tain
or nece
ary
i~rtance , operat n to
of t iscover
reacto he with
be
cau a PT m QPT.
comib
"atiornoepowe:r
1 vel resTricts
Sres i ctionC ath ofQP t in
nQeac~hhe
Re qcired
Acfon statlnent
t

loca

LHR to

safe

l•vel, all,4fwing royement though the/specif, d appl Rabil it
conditiqp(s in thelexceptio~'to SpecA'ficati n 3.0.3"
.

APPLICABILITY

cr

,utingmxm•H
rih•og
is
•cuevoai•when THERMAL ..
In MODE
1, the pow
limits
on QPT must be maintained
POWER is > 20% RTP to prevent the core power distribution
from20%
exceeding
the design limits. The minimum power level
of
RTP is large
enough to obtain meanin ful QPT
IMelpOD 2,%
aTP
tPTthe •o
cmbi
o
isT'withaxi
aLLO
heWABLE

THERMAL POWER level does not result in LHRs sufficiently
large
to violate
and therefore,
applicability
in the
this fuel
MODE design
is not limits,
required.
Although not
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specifically addressed in the LCO, QPsg
THERMAL POWER <'20% RTP are allowe

S,,ý
In MODE
r~tA-./)
L _ _•__J

A'v~

i MODE 1 wit

me

asoAn

3,t may be ned6essary
to s-us-pen-dathe QPT limits

/during* P I~SICS TESTS ~r LCO S•
3.1.8, "P iSICS TESTS/ i
i Sperissible
Excep l ns- becaie
-MODE 1. /•theSusp
reactor
e s opr7ection
o tfese limits
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critbia
Sm *tained by t•k remaining LCO /overning th zthree
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ACTIONS
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A.1. I
The steady state
•
specified in the COLR provides an
•
•'peaking
I owa increase
ce or Q tothat
may occur QPTs
accommodate
during
up normal
to the operation.
•is
steady state A
allowed by the regulating
rod
insertion
LCO 3.2.1 and the AXIAL POWER
limits of
IMBALANCE limits of LC
... 3
Operation with QPT greater
than the steady state••
specifi ••
' •
R potentially violates the
LOCA im
LHR
l
TE
or
both.
ts
F• Slim
'Z 'l X~m•
orloss For
of verificatio3.1.--"
low cci entDNB p•king
ýUare
dn
wi
te
s i
l imi SR TEs, /
/per-orme
using the Incore Detector System too•bii a- reLe
L•Ec S_
LHeS_
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"
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p~alwithin
power distribution
their limits map.
Verification
ensures
that •Frn)
that operation
Cs or 5
criteria.
•
-QFF -reater
than the
e required
• . does
Completion
not violate
once per 2 hours is steady state
Time the
of
2operator to obtain a reasonable amount of time to
allow the
a power distribution
ours is a reasonable
map and to verify
at
which
_twheeT~h
e ~o ae~• n ~ a t e 'Frequency
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AJ.2A
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
stead statejIgff. This action limits the local LHR to a

a ue corres on-dn to

(.Q-•oU-

ea

s

n

her

c i it : a
wit in he assumed acci ent initial
con ition imits. 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.

Qvl

edit

If QPT cabe reduced to less than or equal to the steady
staat e.
)in < 2 hours, the reactor may return to normal
without undergoing a power reduction. Significant
radial xenon redistribution does not occur within this
amount of time.

_________--operatTon

The required Completion Time of 2 hours after the last
performance of SR a
.allows
reduction of THERMAL POWER
"n
e event th
ea
cannot or choose not to continue
"ors
to perform SR
as required by Required Action A.1.1.

r

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
Qhgfn
ear oderp er 1op sgtpoin
the nuciear
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 limi
Tts reduction maintains
both core protection and
4ma i
t the
reduced THERMAL POWER level similar to that at KIR.T
TeT W
required Completion Time of 10 hourshis reasonable based on
the need to limit the potentially adverse xenon
or (0kOkrS
redistribution, the low probability of an accident occurring
a4-ttr-dtt
while operating qI-wof s aec
teto,
and the number of
Action.
Required
the
'rmeijCe steps required o complete
k

<1,3E(ZT •3,.-
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<INSERT B 3.2-31A>
A.1.2.3
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 Ž 2% RTP from the ALLOWABLE THERMAL POWER for each
1% of OPT 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 occuning 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.
A.1.2.4
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 OPT 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.
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(continued)

A-2
Although the actions directed by Required Action A.1.2.1
rrestoriemargins, if the source of the QPT is not established
an 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.

( 1"E
If,1T exceeds/the transient limit but isequal to or less
an the ma3um limit dubto a misaligd CONTROL ROVor
'APSR, then/p•ower operatjfn is allowe~.4o continue if/the
THERMAL POWER is redu9ed 2% RTP or more from the A OWABLE
THERMAI( POWER for ei-i 1% of OPT * excess of thy'steady
statrelimit. Thu• the transie
limit is the pper bound
wi$'in which their% for 1% po r reduction r re may be
i
4$plied, but or y for QPTs
used by CONTR
ROD or APSR
misalignment 'The requir
Completion TPe of 30 min es
ensures th/the operat
completes th
HERMAL POWfR
reductionbefore signi icant xenon red'istribut ionccurs.
S/

,/

B.2,
When a mi
ned CONTROL OD or APSR goturs, a loca xenoni
redistribu on may occur
The requir•- Complet ionime of I
2 hours K lows the opepator sufficient time to r atch or
realigw a CONTROL ROD'or APSR, buptis short eno'gh to limit[
xenorn redistribution so that la4ge increases jf the local
LHR' do not occur, due to xenornredistribution resulting/fromj
the QPT.
J

0-r-

A~L

r>

If the Required Action and associated Completion Time'of
Condition A a•are
not met, a further power reduction is
required. Power reduction to < 60%L•
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.(
systems.

(continued)
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(continued)
Reduction of the nuclear overpower trip setpoint to s 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.

D.1
Powe reductio to 60%
the ALLOWLE THERMAL #OWER is a4
con ervative ethod of miting the'maximum cor LHR for
QP s up to 2 . Altho gh the power reduction is based ou'
e correl ion used n Required,.Actions A.1.7.1 and B.1/,
the datab e for a p er peaking increase as.-a functiorvof
QPT is 1 s extensi
for tilt,mechanisms other than
misalig, d CONTROL ODS and ABSRs. Because greater /
uncert inty in th potential ,~ower peakin*/ increase 9Xists
with
e less e ensive database, a more conservative action
is t ken when
e tilt is 4used by a mehanism oth 'rthan a
mis ligned CO ROL ROD or APSR. The reuired Comp netion
Ti
of 2 ho s allows tk operator to/reduce THEIAL POWER
t < 60% of he ALLOWAB
THERMAL POWER without
allenging
plant syst

s.

Redu tion of th nuclear overp er trip setp mt to <
.5%
of he ALLOWAB
THERMAL POWE after THERMA POWER has been
re uced to <
of the ALLO BLE THERMAL
WER maint ins
b th core pr ection and an perating mar n at redu ed
power simil
to that at f 1 power. The required
Completion ime of 10 hou
allows the o rator suf icient
time to r et the trip s point and is r asonable based on
operating experience.

If the Required Actions f ConcItion tCAr pTVcgnoVbe jPet
1ýý n Tne.requ
CoptQnenorw1
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ACTIONS

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
Time. To
the required
been reduced
not
these condition•.J"
in any ofCompletion
fuel damage
risk of within
preclude
THERMAL POWER is redu~ced Afurthe~r.r /peC

S"•
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fIcat~

Ho
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eration

e&

RT alows the operator to investigate the cause of
oal LHRs with a large QPT do
and at!o correc it

not violate the fuel design limits at or below 20% RTP. The
required Completion Time of(bhours is acceptable based on
limiting the potential increas# in local LHRs that could
occur due to xenon redistribut on with the QPT out of
specification.

dt ofr 2e
bTheaximum
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o peation
ter
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maximuma.
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of
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exceedho.uQPT
at
eoints
wPT
distribution
_~~can be an indication of a severe power
•
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is reasonable to
The required Completion Time of Jours
allow the operator to reduce THERMAL POWER to 5 20% RTP
without challengingp Dsystems.

SURVEILLANCE
REQUIREMENTS

QPT can be monitored by both the\incore and\txcoreidetector
systems. The QPT setpoints are derived from their
corresponding measurement system independent limits by
adjustment for system observability errors and
instrumentation errors. Although they may be based on the
same measurement system independent limit, the setpoints for
the different systems are not identical because of
(continued)
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anomaly, and a power reduction to at most 20% RTP ensures
local LHRs do not exceed allowable limits while the cause is
fdetermined and corrected.
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differences in the errors applicable for these systems.
QPT measurements using the Incore Detector System, the
Minimum Incore Detector System consists of OPERABLE
detectors configured as follows:

For

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 3.2.4-v (Minimum Incore Detector System for QPT
Measurement) depicts an example of this configuration. The
symetric incore lystem for QPT uses the Incore Detector
System as rescri ld above and is configured such that at
least 75% of the detectors in each core quadrant are
OPERABLE.
SR 3.2.4.1
Should t
plant compuer become i perable, then týe Excore
Syste .r Minimum I re Detector ystem may be pcd to
(man'or the QPT.
ecause thes systems do not 4rovide a
di ect calcula
n and displ
of the QPT, p forming the
calculations
a 12 hour
equency is suf icient to foll
any change in the QPT at may approac the setpointa
because
th the exc
ion of CONTROL OD related eff ts
detec d by other stems, QPT cha
s are slow. T s
Freency also
vides operator sufficient time o
un ertake cor ctive actions i QPT approaches
e

setpoints.
When th

full symmetric

the o rator receives

E
SU

ystem is i

se,

e

.

. alarm setpoint. When QPT is less than the alarm ' tpoint,
j ecking the QPT indication every 7 days ensures that the
operator can determine whether the plant computer software
and Incore Detector Systeg inputs for monitoring OPT are
.unct.ioning properly, angA~hatP-":e mo&ý-ti nq auod--rlarX

and O,•rr$
C-tu

Incore Detecto

alarm, if QPT ncreases to

-t-

•
.

itlvV
1i'rremawm{U
rm.-i
<A"1
s procedure al ows the QF
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
(continued)
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QPT
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BASES
SURVEILLANCE
REQUIREMENTS

Litt

SR 3.2.4.1 (continued)
experience has confirmed the acceptability of a Surveillance
Frequency of 7 days.
Following restoration of the QPT to within the
, operation at Ž 95% RTP may proceed provided the QPT
at the
the
is determined to remain
In-case Pi exceeds the
level.
•WER within
e
"for more than 24 hours Ex5edýt•
), the potential for
t (Condition
r
xenon redistribution is greaer. Therefore, the QPT is
monitored for 12 consecutive hourly intervals to determine
whether the period of any oscillation due to xenon
msa)
redistribution causes the QPT to exceed the
again.

10 CFR 50.46.
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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 istribution within design limits
dyun normal operatio
during " IJ'
n-,,• such that accident
t
tI
initial condition protection cri eria are preserved. The
accident initial condition criteria are preserved by
bounding operation
within specified
1imits.,,
design
fuel
acceptable

~
3.2-39,+
3J

is a specifipd acceptable fuel design limit that
preserves the initial conditions for the Emergency Core
Cooling Systems (ECCS) analysis.4 FQ(Z) is defined as the
-maximum local 5u67 rod linear power density divided by the
average fuel rod linear power density, assumuminminal fuel
,
pellet and rod dimensions. , -etause'Fa(Z) israrioo0f
OCAL~g.3~Lr4//T5 i-PjNer amisitijes. At isrrelated to the'maxlimum loieal

S.

iexI

-

..

-------------L~,

.... w

'/ /-~/'i
ihlLA ha
./-$,- -? : (•
limits
giveniin
the
COLR
prevents
pwer
lhat
"Te 1;e/!e,,j'/A/,••el,~e)
-~U td
-Fad thejaJtOCAf linear heat
I
'•
, rate (LHR) limits derived from the analysis of the tLL.

7

rA-

7

•',,

-.

__-_

-

9jýec
.4.

eei~h,

/Hlý9

/

m is aspecified acceptable fuel design limit
that_ preserves the initial conditions for the limiting loss
Th,~

unower proauceir in Y TUeioroo/, uperation i
limits given in the COLR prevents C4 FL
e4i0.p40NB89-during a postulated loss of
cooVat flow accident.

ý0011ý )OL; LO

------

Measurement of the core power peaking factors using the
Incore Detector System to obtain a three dimensionalpower-distribution map provides direct confirmation that
."are within their limits, and may be used to verifyf
a
_i-eek~remain
bounded when one or more
normal operating parameters exceed their limits.
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<INSERT B 3.2-38A>
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.

<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/ft or as a power peaking factor. When expressed as a
power
peaking factor, the LOCA-limited LHR is designated as FQ(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 fuel 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 FNH) for the limiting
location.
The relationship between the observable parameters of neutron
reactor coolant flow, temperature and pressure and the critical power,
heat flux,
DNBR or DNB margin is provided through the use of a critical
heat flux
correlation. 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 Safety Umit 2.1.1.
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(continued)

APPLICABLE
SAFETY ANALYSES

The

rF

are determined by the ECCS analysis in

order to imitrpeak 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).
+e14 4+4nHowever. peak cladding temperature is usually

:J• k

Q,

Thetlimits 4Rprovide protection from DNB during a
limiting loss of flow transient. Proximity to the DNB
condition is egressed by the DNBR. defined as the ratio of
the
heat flux
ause DNBjtothe
/+ 7 •+
C
,e
actual
nd u
e heat flu
The minimum bNBR value
-- /
during
-oznnormal 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
S•
,6;e to
to DNB. The DNBR correlation limit ensures that there is at
~et; c•i•ýieat J \least 95% probability at the 95% confidence level (the 95/95
Par -L
, V Atr
ODNB
criterion) that the hot fuel rod in the core does not
.6
49
enS-,h.) experience DNB.i
5-1rr

e

_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 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 durin o e tio in MODE
Nuclear
(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)
'ar

design model calculational uncertainty, manufacturing
tolerances (e.g., the engineering hot channel factor),
effects of fuel densification and rod bow, and modeling
suc as tratment of the spacer grid
efect)are accounoated through use of peaking

aumntatyio fatr inthe reload safety evaluation
analysatisfy
stsyCriterion2onf
LCO

of0

This LCO fore,*_k power peakingo;?vE4(
ensures
the
_ _that the core ooerAtes within Pebudasmd-or
ECC ;@ p±aolj hdraulic analyses. Verification that
ýL~Rjswithin
the limits of th'
ip~fied
ecla
-~i~~iCE ~ os
i continued operation U_.?EM
when
the Required Actions of LCO 3.1.4, "CONTROL ROD Group
Alignment Limits,n LCO 3.2.1, "Regulating Rod Insertion
Limits, 3 LCO 3.2.2, *AXIAL POWER SHAPING ROD Insertion
Limits," ICO 3.2.3, "AXIAL POWER IMBALANCE Operating
Limits," and LCO 3.2.4, "QUADRANT POWER TILT," are entered.
L)4
Conservat' IfRMAL POWER reductions are required if the
lim
s
an kjare exceeded. Verification that
/-)1,4within
limits is also required during
I PYCTESTS per LCO 3.1.8, -PHYSICS TESTS
Exceptions-MODE 1.
I=ý
Measurement uncertainties are applied when
)4id7 F ar
rp

PPLIC B
ýO~e
rea
S/ A, ~ IPA
-.e7Pi
5' , ndow
in

musurement uncertainties applied to the mea~sured values

InMODE 14, the limits onQW
4.43'_
must be maintained in
order to prevent the core power distribution from exceeding
the limits assum in the analyses of the LOCA and loss of
accident
MODES 2, 3, 4,5, and 6, this ICO is not
app ica
e cause 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
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(continued)

When

SO

is determined not to be within its specified

limit as determined by a three dimensional power
distribution
's
a THERMAL POWER reduction
taken tio
to
TH ' PO isE Xred~
e
ath
an
*i
s • t s es1• an
ex ce e dAprovi
1% ob;Fývh
; r eacp et
Pe;
I "6Tr
Time io c
Th.o
ef.
accep
me-to reuepower in an orderly manner and
without allowing the(9
to remain in an unacceptable
condition for an extendedleriod of time.

Pt er operation/is allowed to'continue byA%
RTP or morei
ERMAL POWER'is reduced by Iquired
tion A.1 if
rom the AL WABLE THERMAP
for
1% by which/Fo(Z)
exceeds
i limit. ThewsamePOWER
reductio ea in nuclear
ov~rpower
trip setoint
and futear overpower
sedPOWER
on the
Relctor
trip"
IMBALANCE
System (R .)flow and the J)(AL
Coola
excess
in
Fo(Z)/s
which
~y
1%
ThERAL /
setp fnt is requly~ for eachainieintain
at the redued
¢ore/
both
is
rs
*s limit. •tese reductionon Time of 8 ha
of
p.tecti oan/O.PERABILITY
Co ule
of n accident
probability
The equired
of steps
'E.
the
on
ased
and t e number
eriod
p
me
reasonable 1
L
short
inn th if/ the
Required Actioo.
occurr
complete
to
requtre
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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.
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ACTIONS
(continued)

_

Continued/onopep

_

with Fo(Z) exceeding its limlt/s not

permitted,
cause the initial/conditions assumed' in the
accident a lyses are no long'er valid. The reqaired
Completioa Tim of 24 hourp'to restore Fo(Z) within its
limits A the reduced THEftM. POWER level is reasonable
based n the low proba
ity of a limiting'event occurring
si
taneously with FrZ) exceeding its rimit. In additiop,
it recludes long tpfm depletion with ,Thcal LHRs higher than
t,4e limiting valu , and limits the 'ptential for indurci'ng
n adverse pert
ation in the axir xenon distribution.

When PA is determined no o be within its acceptable limit
as de rmined by a threg"dimensional power.distribution map,
anheL POWER reduct~yon is taken to reduce the maximum LHR
in he core. The pa
eter RH by which-THERMAL POWER is /
d reased per 1% i1rease in FL above'the limit has been,
erified to be co servative by design calculations, and/is

defined in the.PLR. The parameter RH is the inverse,ý6f the
increase in F"

allowed as THERPAL POWER decreases by
1% RTP, and Ar based on an analysis of the DNBR during the
limiting 16s of forced reapor coolant flow transient from
various i tial THERMAL POWER levels. The requrired
Complet n Time of 15 m~nutes is reasonable fOr the operator
to ta
the actions nqgessary to reduce th• unit power.

When a decrea
in THERMAL POWER ,fs required because 1Z has
exceeded its imit, Required A flon 8.2 requires reduction
of the hig flux trip setpoinY and the nuclear overpower
based on
S flow and AXIALPOWER IMBALANCE tripsetpoint.
The mo t of reduction of these trip setpoint• is governed.
by th same factor (RH(% for each 1% that F",exceeds its j
lim* that determines
e THERMAL POWER r:action. This /
pr ess maintains core' protection by prov fing margin to the
tip
setpoints at tg reduced THERMAL PER similar to that
at RTP. The parameter RH is specifie in the COLR. The
required Coaplet)bn Time of 8 hours s reasonable baspd on
the low probability of an accident ccurring in this short

(continued)
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ACTIONS
timme
peea and the numbdr'of steps required to complete
this tion.

Conti nueoVoperati on with FL, exceeding its limit-is not

Cormpletio Timaue
precludesa cndiem

uaccieptabalyse
high lc

lponger

inucn ane
aedvered
TEMLPOERtur
stibuion

ofa

asuwdinthea
etions

van
lidit thepoteqirtalfo

evtel insh rasoiablenonej

iitn

I,-'

kw-)
ov'F,- witinJ'iuit
AKeXthe
Required
Aandasocatd
o ltc
letion
Times for
Condition
Ag ions
, iare not
metf,- then THERMAL POWER oart!i-on should
. 21l~e

reactor is olacedIn MOw
r5~
this
does not
applfy-.The required Co-mpl-etion' Time of j~ours us a
reasonable amount of time for the operator to reduce THERMAL
POWER in an orderly manner and without challenging (Qgi)
systems.

SURVEILLANCE
REQUIREMENTS
Coretnitoringo ispnerformed useing the Incore Detector
System to obtain a A edi
sional power distribution map.
MWa-Um-u-mlalues; W
ad;
obtained from this map may
then be comared with the
glimits in the COLR to
ver
a
e u1K
exce-e-de- .measure
nt
of the cor powe
r a e sd
to verify that the mesrd aus .
ý
e
rmi
within their specified limits when one or moreg o the limits
specified by LCO 3.1.4, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or
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BASES
SURVEILLANCE
REQUIREMENTS

SR

3.2.5.1

(continued)

If.
LCO 3.2.4 is exceeded, or when LCO 3.1.8 is applicable.
remain within their limits when one or more of
these parameters exceed their limits, operation at THERMAL
POWER ma continue because the true initial conditions (the
power
g
) remain within th
specified limits.

/

Because the limits on
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 49
/is required only when complying with the
Required Actions of these LCOs and when LCO 3.1.8 is
applicable.

ýb

,, ,, .e,,.,.

REFERENCES

Frequencies for monitoring of the
are
specified in the Action statements of the individual LCOs.
These Frequencies are reasonable based on the low
1ib
t of a limi *ng event occurring simultaneously
trob
HR ~
S.)itexceeding 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

is
LM3.1.,,4
,C
.L
M -1. 3.2.2,, L.o3.2.3, o,- .,o3.2.,4

1.

10 CFR 50.46.
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