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License Amendment Request 20-02 . Resolve Non-Conservative Heat Flux Hot Channel Factor 
(Fa(Z)) Requirements 

NextEra Energy Seabrook, LLC (NextEra) hereby requests an amendment to Renewed Facility Operating 
License NPF-86 for Seabrook Nuclear Plant Unit 1 (Seabrook) . The proposed license amendment modifies 
the Seabrook Technical Specifications (TS) in order to resolve non-conservative requirements associated 
with nuclear heat flux hot channel factor, Fa(Z) [RAOC-W(Z) Methodology], as reported in Westinghouse 
Nuclear Safety Advisory Letter (NSAL) 09-5, Revision 1, Relaxed Axial Offset Control Fa Technical 
Specification Actions, and NSAL 15-1 , Heat Flux Hot Channel Factor Techn ical Specification Surveillance. 
Though the NSALs conclude there is no safety significance and no substantial safety hazard exists pursuant 
to 1 O CFR 21 , Seabrook is administratively implementing conservative interi m actions consistent with the 
NSAL recommendations and NRC Administrative Letter 98-10, Dispositioning of Technical Specifications 
that are Insufficient to Assure Plant Safety (NUDOCS Accession No. 9812280273). The proposed license 
amendment resolves the non-conservative TS requirements by implementing selected improvements in the 
Fa(Z) surveillance formulations and Required Actions proposed in WCAP-17661-P-A, Revision 1, Improved 
RAOC and CAOC Fa Surveillance Technical Specifications (ADAMS Accession No. ML 18298A314). 

The enclosure to this letter provides NextEra's evaluation of the proposed changes. Attachment 1 to the 
enclosure provides the Seabrook TS pages marked up to show the proposed changes. Attachment 2 
provides the Seabrook TS pages retyped (clean copy) with the proposed changes. Attachment 3 provides 
the existing Seabrook TS Bases pages marked up to show the proposed changes. Attachment 4 provides 
the Seabrook Core Operating Limit Report (COLR) revised sections to be consistent with the proposed TS 
changes. The TS Bases and COLR changes are provided for information only and will be incorporated in 
accordance with TS 6. 7.6, Technical Specifications (TS) Bases Control Program, and TS 6.8.1.6.a, Core 
Operating Limit Report (COLR), upon implementation of the approved amendments. 

NextEra has determined that the proposed license amendment does not involve a significant hazards 
consideration pursuant to 10 CFR 50.92(c) , and that there are no significant environmental impacts 
associated with the change. The Seabrook Onsite Review Group (ORG) has reviewed the enclosed 
amendment request. In accordance with 10 CFR 50.91 (b)(1 ), a copy of this license amendment request is 
being forwarded to the designee for the State of New Hampshire. 

NextEra requests that the proposed license amendment is processed as a normal license amendment 
request, with approval within one year and implementation within the following 90 days. 

This letter contains no new regulatory commitments . 

Should you have any questions regarding this submission , please contact Mr. Ken Browne, Safety 
Assurance and Learning Site Director, at 603-773-7932. 

NextEra Energy Seabrook, LLC 

P.O. Box 300, Lafayette Road , Seabrook, NH 03874 
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NextEra Energy Seabrook, LLC (NextEra) hereby requests an amendment to Renewed Facility 
Operating License NPF-86 for Seabrook Nuclear Plant Unit 1 (Seabrook). The proposed license 
amendment modifies the Seabrook Technical Specifications (TS) in order to resolve non
conservative requirements associated with the nuclear heat flux hot channel factor, Fo(Z) [RAOC
W(Z) Methodology], as reported in Westinghouse Nuclear Safety Advisory Letter (NSAL) 09-5, 
Revision 1, Relaxed Axial Offset Control Fo Technical Specification Actions (Reference 6.1 ), and 
NSAL 15-1, Heat Flux Hot Channel Factor Technical Specification Surveillance (Reference 6.2). 
Though the NSALs conclude there is no safety significance and no substantial safety hazard exists 
pursuant to 10 CFR 21, Seabrook is administratively implementing conservative interim Actions 
consistent with the NSAL recommendations and NRC Administrative Letter 98-10, Dispositioning 
of Technical Specifications that are Insufficient to Assure Plant Safety (Reference 6.3). The 
proposed license amendment resolves the non-conservative TS requirements by implementing 
selected improvements in the Fo(Z) surveillance formulations and required Actions proposed in 
WCAP-17661-P-A, Revision 1, Improved RAOC and CAOC Fo Surveillance Technical 
Specifications (Reference 6.4). 

2.0 DETAILED DESCRIPTION 

2.1 System Design and Operation 

The nuclear heat flux hot channel factor, Fo(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 fuel rod dimensions, and is thereby a measure of the peak fuel 
pellet power within the reactor core. Limits on Fo(Z) ensure that the local peak power 
density assumed in the plant safety analyses remains valid. The Fo(Z) limits define limiting 
values for core power peaking that precludes peak cladding temperatures above 2200°F 
during either a large or small break LOCA. Though the peak cladding temperature is 
typically the most limiting criterion, criteria for cladding oxidation, hydrogen generation, 
coolable geometry, and long-term cooling must also be met. Calculations are performed 
in the core design process to confirm that the core can be controlled in such a manner 
during operation that it will remain within the LOCA Fo(Z) limits. The LOCA analyses 
provide the limits for Fo(Z), which typically remain conservative for other postulated 
analyses. The Seabrook TS imposes limits on Fo(Z) since violating the Fo(Z) limits may 
produce unacceptable consequences if a design basis event occurs. The worst or limiting 
power distribution which can occur during normal operation is factored into the TS limits. 
If Fo(Z) cannot be maintained within limit, reduction of the core power is typically required. 

The value of Fo(Z) varies along the axial height (Z) of the core and varies with fuel loading 
patterns, control bank insertion, fuel burnup, and changes in the axial power distribution. 
Fo(Z) is determined using three-dimensional power distribution measurements (aka flux 
mapping) by means of the incore detector system, but the value represents an equilibrium 
condition and does not compensate for variations present during non-equilibrium situations 
such as load following and power ascension. To account for such variations, the Seabrook 
TS imposes limits on the measured Fo(Z), known as FoM(Z), which compensates for 
manufacturing tolerances and measurement uncertainty. The FoM(Z) limits are expressed 
in formulations that are a function of the THERMAL POWER as well as FoRTP, the peak 
power density limit (Fo) at RATED THERMAL POWER (RTP), K(Z), the normalized Fo(Z) 
as a function of core height, and W(Z), the cycle dependent function that accounts for 
power distribution transients encountered during normal operation denoted as W(Z). 
FoRTP, K(Z) and W(Z) are specified in the COLR. If the FoM(Z) formulations cannot be met, 
the Seabrook TS requires reductions in the reactor power and the Reactor Protection 
System (RPS) Power Range Neutron Flux-High and Overpower LlT trip setpoints. The 
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Seabrook surveillance requirements (SRs) impose a punitive increase in FoM(Z) by an 
appropriate factor specified in the COLR or alternatively, an increased test frequency 
whenever the ratio (aka maximum over Z) of FoM(Z)/K(Z) has increased since the previous 
FoM(Z) determination. In addition, if Fo(Z) exceeds the limit, the SRs specify that the 
reactor core must be placed in an equilibrium condition which satisfies the Fo(Z) limit based 
on the percentage that Fo(Z) exceeds its limit. These requirements assure Fo(Z) remains 
within limit at all times during power operation. 

2.2 Current Requirements I Proposed Changes 

2.2.1 Fo(Z) Limiting Condition for Operation (LCO) 

• TS LCO 3.2.2 limits Fo(Z) by the formulations specified in the listed equations 
which are a function ofTHERMAL POWER, FoRTP, K(Z), and W(Z), whereby FoRTP, 
K(Z) and W(Z) are specified in the COLR. 

The proposed change replaces the Fo(Z) requirements with a new requirement 
that Fo(Z), as approximated by Fow(Z), shall be within the COLR specified limit. 

2.2.2 Fo(Z) Required Actions 

• TS 3.2.2, Action a.1, requires a reduction in THERMAL POWER of at least 1 % 
within 15 minutes and a Power Range Neutron Flux - High trip setpoint reduction 
of at least 1 % within the next 4 hours for each 1 % that Fo(Z) exceeds its limit. 
Action a.1 allows power operation to proceed subsequent to 72 hours, provided 
the Overpower /1 T trip setpoint is reduced at least 1 % for each 1 % that Fo(Z) 
exceeds its limit. 

The proposed change replaces Action a.1 for the condition of Fo(Z) exceeding its 
limit with new Action 1 for the condition of Fow(Z) exceeding its limit. New Action 
1 requires implementation of an operating space, if specified in the COLR, that 
restores Fow(Z) to within limit within 4 hours and performance of SR 4.2.2.2.a and 
SR 4.2.2.2.b within 72 hours if control rod motion was required to comply with the 
new operating space. As an alternative to new Action 1, new Actions 2.1 through 
2.4 limit THERMAL POWER to less than RTP and reduce the Axial Flux Difference 
(AFD) limits as specified in the COLR within 4 hours, reduce the Power Range 
Neutron Flux - High and the Overpower /1 T trip setpoints to >1 % for each 1 % that 
THERMAL POWER is limited below RTP within 72 hours, and require SR 4.2.2.2.a 
and SR 4.2.2.2.b performance prior to increasing THERMAL POWER above the 
Action 2.1 limit. New Actions 2.1 through 2.4 are preceded by a Note requiring SR 
4.2.2.2.a and SR 4.2.2.2.b performance prior to increasing THERMAL POWER 
above the Action 2.1 limit. 

• TS 3.2.2, ACTION a.2, allows an increase in THERMAL POWER provided Fo(Z) 
can be demonstrated within limit through incore mapping. 

The proposed change deletes ACTION a.2 in its entirety. 

2.2.3 Fo(Z) Surveillance Requirements (SRs) 

• SR 4.2.2.2.b requires an increase in the measured Fo(Z) component of the power 
distribution map by 3% to account for manufacturing tolerances and by 5% to 
account for measurement uncertainties. 
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The proposed change replaces the existing SR 4.2.2.2.b requirement with a new 
requirement to satisfy the Fo(Z) relationships specified in the COLR. 

• SR 4.2.2.2.c requires that the FoM(Z) formulations specified in the listed equations 
that are a function of THERMAL POWER, FoRTP, K(Z), and W(z), are satisfied. 

The proposed change deletes SR 4.2.2.2.c in its entirety. 

• SR 4.2.2.2.d requires measuring FoM(Z) upon achieving equilibrium conditions 
after exceeding by.:::_ 20% of RTP the THERMAL POWER at which Fo(Z) was last 
determined, or in accordance with the Surveillance Frequency Control Program 
(SFCP). 

The proposed change replaces the FoM(Z) measurement requirement with a 
requirement to verify Fow(Z) is within limit upon achieving equilibrium conditions 
after exceeding by.:::. 20% of RTP the THERMAL POWER at which Fow(Z) was last 
determined, or in accordance with the SFCP. 

• SR 4.2.2.2.e requires for the condition of 'maximum over Z of FoM(Z)/K(Z)' 
increasing since the previous FoM(Z) evaluation, increasing FoM(Z) by a COLR 
specified factor prior to satisfying SR 4.2.2.2.c or until two successive flux maps 
indicate that the 'maximum over Z of FoM(Z)/K(Z)' is not increasing. 

The proposed change deletes SR 4.2.2.2.e in its entirety. 

• SR 4.2.2.2.f requires for the condition of SR 4.2.2.2.c not met, a determination of 
the percentage that Fo(Z) exceeds its limit using the listed equations which are a 
function of THERMAL POWER, FoRTP, K(Z), and W(z), and within 2 hours, placing 
the core in an equilibrium condition which satisfies SR 4.2.2.2.c. SR 4.2.2.2.f 
allows an increase in power level provided the AFD limits of Specification 3.2.1 are 
reduced 1% AFD for each percent Fo(Z) exceeds its limit. 

The proposed change deletes SR 4.2.2.2.f in its entirety. 

• SR 4.2.2.2.g exempts the limits specified in 4.2.2.2.c, 4.2.2.2.e and 4.2.2.2.f in 
core regions from 0% to 10% inclusive and 90% to 100% inclusive. 

The proposed change deletes SR 4.2.2.2.g in its entirety. 

• SR 4.2.2.3 requires an increase of 3% to account for manufacturing tolerances 
and 5% to account for measurement uncertainty for Fo(Z) measurements obtained 
for reasons other than SR 4.2.2.2. 

The proposed change deletes SR 4.2.2.3 in its entirety. 

2.3 Reason for the Proposed Change 

The proposed license amendment resolves the non-conservative Fo(Z) requirements 
reported in Westinghouse NSAL 09-5, Revision 1 (Reference 6.1), and NSAL 15-1 
(Reference 6.2) by implementing selected improvements in the surveillance formulations 
and required Actions for Fo(Z) proposed in WCAP-17661-P-A, Revision 1 (Reference 6.4). 
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Westinghouse NSAL 09-5, Revision 1 (Reference 6.1) reported that the Required Actions 
associated with the transient heat flux hot channel factor, Faw(Z), may not be sufficient to 
assure that the peaking factor basis assumed in the licensing basis analyses, is maintained 
under all conditions if the transient Fa limit is not met. Westinghouse NSAL 15-1 
(Reference 6.2) reported that under some plant conditions, the surveillance requirements 
may not be sufficient to assure Faw(Z) is within limit during periods between surveillances 
and as a result, Fa, could exceed the value assumed in the licensing basis analyses without 
being identified. Faw(Z), is the product of the equilibrium-based component of Fa(Z) and 
W(Z), a COLR specified weighting factor which adjusts for the maximum expected power 
density increase under transient conditions at each axial location along the core height (Z). 
Faw(Z) represents the maximum Fa(Z) calculated to occur in normal operation over the 
next surveillance interval with consideration for anticipated operational transients as well 
as margin for manufacturing tolerances and measurement uncertainty. It should be noted 
that the Seabrook TS does not explicitly address Faw(z), but instead establishes 
corresponding requirements for measured heat flux hot channel factor, FaM(Z), which is 
derived from the formulations specified in LCO 3.2.2 and includes consideration for power 
density transients encountered during normal operation as specified in SR 4.2.2.2.c. 
Westinghouse NSAL 09-5 and NSAL 15-1 apply to facilities that have implemented the 
relaxed axial offset control (RAOC) methodology for determining Faw(Z) specified in WCAP 
10217-P-A (Reference 6.5). Though the NSALs conclude that exceeding this transient 
component of Fa(Z) is not expected to occur due to significant conservatisms in the 
methodology, the formulations for Fa(Z) specified in the Seabrook TS are applicable. 

The proposed license amendment resolves the non-conservative Fa(Z) requirements by 
implementing selected improvements in the surveillance formulations and Required 
Actions for Fa(Z) proposed in WCAP-17661-P-A, Revision 1 (Reference 6.4). Specifically, 
the proposed amendment addresses the issues identified in NSAL 09-5, Revision 1, and 
NSAL 15-1 as applicable to Seabrook. Optional improvements that provide additional input 
to the Faw(Z) surveillance, such as the implementation of WCAP featured functions 
T(Zf0 LR and Axv(Z), are not being pursued due to low safety significance. The existing 
methodologies supporting the Fa limit and operating space W(Z) parameters thus remain 
unchanged and it is unnecessary to add WCAP-17661-P-A, Revision 1, to the TS 6.8.1.6.b 
listing of analytical methods used to determine the core operating limits. 

3.2 Fa(Z) Limiting Condition for Operation (LCO) 

3.2.1 The proposed change replaces the Fa(Z) requirements of TS LCO 3.2.2, including 
the specified equations and definitions establishing acceptance criteria for Fa(Z), 
with a'new requirement that Fa(Z), as approximated by Faw(Z), shall be within the 
limits specified in the COLR. The proposed change imposes limitations on Faw(Z), 
the transient component of Fa(Z), using COLR specified formulations which are a 
function of the THERMAL POWER, FaM(Z), the measured Fa(Z) increased by the 
allowances for manufacturing tolerances and measurement uncertainties, FaRTP, 
the peak power density limit (Fa) at RATED THERMAL POWER (RTP), K(Z), the 
normalized Fa(Z) as a function of core height as specified in the COLR, and W(Z), 
the cycle dependent function that accounts for power distribution transients 
encountered during normal operation as specified in the COLR. This formulation 
is similar to the current Fa(Z) formulation, except that the factor W(Z) for the 
transient component of Fa(Z) is applied to the measured Fa(Z) in the new 
formulation rather than applying this factor to the Fa(Z) limit, as done in the current 
formulation specified in SR 4.2.2.2.c. In addition, the COLR formulations for Faw(Z) 
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include a penalty factor, Ri, which accounts for the potential decrease in the 
transient Fo(Z) margin between flux map surveillances. This is a WCAP-17661-P
A, Revision 1 (Reference 6.4) recommended improvement over the current 
formulation in SR 4.2.2.2.e, which is based on the margin change from the 
previous measurement. 

In summary, the proposed COLR formulations and criteria for Fow(z) are 
essentially a relocation of the current LCO formulations and criteria for Fo(Z) 
proposed for deletion, the only difference being the imposition of the penalty factor, 
Ri. Relocating the Fo(Z) formulation from the LCO to the COLR does not 
compromise safety since the revised LCO requires the COLR criteria to be met. 
The proposed change does not compromise safety since the Fow(Z) criteria 
continue to limit the core power distributions that define acceptable operation and 
further assures that Fo will not exceed the values assumed in plant safety analyses 
by imposing a penalty factor in the Fow(Z) formulation. The proposed COLR 
changes are provided in Attachment 4 of this amendment request and are based 
on RAOC analysis methodologies and COLR recommendations evaluated in 
Reference 6.4. 

3.3 Fo(Z) Required Actions 

3.3.1 The proposed change replaces Action a.1 for the condition of Fo(Z) exceeding its 
limit with new Action 1 for the condition of Fow(Z) exceeding its limit. New Action 
1 requires implementation of a RAOC operating space within 4 hours, if specified 
in the COLR, that restores Fow(Z) to within limit and SR 4.2.2.2.a and SR 4.2.2.2.b 
performance within 72 hours if control rod motion was required to comply with the 
new operating space. The proposed change aligns with the proposed changes to 
the Seabrook COLR (Attachment 4), which provides an option to define a more 
restrictive RAOC operating space that further limits the range of non-equilibrium 
power shapes by means of smaller AFD band and/or shallower control rod 
insertion limits. The COLR changes are based on the RAOC analysis 
methodologies approved for use by the NRC staff and are consistent with the 
COLR recommendations evaluated in Reference 6.4. New Action 1 is appropriate 
since it provides an option to impose a more restrictive RAOC operating space in 
order to assure sufficient Fow(Z) margin and requires SR 4.2.2.2.a and SR 
4.2.2.2.b performance if control rod adjustments were necessary since the 
measured power distribution could change as a result. The 4-hour Completion 
Time provides a reasonable period to implement a new RAOC operating space 
without jeopardizing safety. The 72-hour Completion Time for SR 4.2.2.2.a and SR 
4.2.2.2.b performance provides a reasonable period for restoring equilibrium 
conditions in the event the control rod motions produce transient conditions. The 
proposed changes are reasonable since the restrictive operating space imposed 
in response to Fow(Z) not within limit will enhance overall safety. 

As an alternative to Action 1, new Action(s) 2.1 through 2.4 may be performed for 
the condition of Fow(Z) exceeding the COLR specified limit. Action 2.1 requires 
within 4 hours, limiting the THERMAL POWER to less than RTP and reducing the 
AFD limits as specified in the COLR. Action 2.2 and Action 2.3 require the Power 
Range Neutron Flux - High and the Overpower ti T trip setpoints to be reduced 
within 72 hours by at least 1% for each 1% that THERMAL POWER is limited 
below RTP, respectively. Action 2.4 requires SR 4.2.2.2.a and SR 4.2.2.2.b 
performance prior to increasing THERMAL POWER above the limit imposed by 
Action 2.1. New Action(s) 2.1 through 2.4 are preceded by a new Note requiring 
Action 2.4 completion prior to increasing THERMAL POWER above the limit 
imposed by Action 2.1. Action 2.1 is appropriate since it reduces THERMAL 
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POWER to within the COLR specified limits for safe operation in the presence of 
Fow(z) exceeding its limit. Should none of the COLR specified RAOC operating 
spaces provide sufficient margin to the Faw(z) limit, the THERMAL POWER is 
limited to less than 50% RTP, or as specified in cycle specific COLR, to assure 
additional margin to the transient Fa. The completion Time of 4 hours provides an 
acceptable time to reduce the THERMAL POWER and AFD limits in an orderly 
manner to preclude entering an unacceptable condition during future non
equilibrium operation. Action 2.2 and Action 2.3 are appropriate since they 
conservatively reduce the Power Range Neutron Flux - High and Overpower 11 T 
trip setpoints as a conservative action for protection against the consequences of 
transients with unanalyzed power distributions. The 72-hour Completion Time is 
sufficient considering the small likelihood of a severe transient in this time period 
and the preceding reduction in THERMAL POWER limit and AFD limits, as 
applicable, in accordance with Required Action 2.1. Action 2.4 and the Note 
preceding Action(s) 2.1 through 2.4 are appropriate since together they assure 
Fow(Z) is within limit before increasing core power above the THERMAL POWER 
reduction imposed by Action 2.1. The proposed changes are reasonable since 
they restore the operating margins specified in the COLR in response to Fow(Z) 
not within limit. 

The proposed Required Action changes are largely consistent with the changes to 
TS 3.2.1C, Action B, of NUREG-1431 (Reference 6.5) that were evaluated in 
Reference 6.4. The proposed changes deviate by establishing the Fo(Z) Required 
Actions without introducing a new LCO for the non-transient component of Fo(Z). 
The changes are reasonable since they resolve the non-conservatism reported in 
Westinghouse NSAL 09-5 (Reference 6.1) by implementing a new RAOC 
operating space or by lowering THERMAL POWER in order to restore Fo(Z) to 
within limit, including for core conditions where the limiting Fow(z) occurs in central 
regions of the core. 

3.3.2 The proposed change deletes Action a.2, which allows an increase in THERMAL 
POWER provided Fo(Z) can be demonstrated within limit through incore mapping 
(i.e. flux mapping). Deletion of Action a.2 is appropriate since new Action 2.4 will 
require SR 4.2.2.2.a and SR 4.2.2.2.b performance prior to increasing THERMAL 
POWER above the limit imposed by Action 2.1. SR 4.2.2.2.a and SR 4.2.2.2.b 
require Fo(Z) verification within limit using the incore detectors. 

3.4 Fo(Z) Surveillance Requirements (SRs) 

3.4.1 The proposed change replaces the SR 4.2.2.2.b requirement to increase the 
measured Fa(Z) component of the power distribution map by 3% for manufacturing 
tolerances and by 5% for measurement uncertainties with a new requirement to 
satisfy the Fo(Z) relationships specified in the COLR. The proposed change is 
appropriate since the requirement to account for manufacturing tolerances and 
measurement uncertainties is being relocated to the Fow(Z) formulations in the 
COLR. The proposed COLR changes are provided in Attachment 4 of this 
amendment request and are based on RAOC analysis methodologies and COLR 
recommendations evaluated in Reference 6.4. The proposed COLR formulations 
for Faw(Z) are a function of FoM(Z), the measured Fo(Z) increased by allowances 
for manufacturing tolerances (3%) and measurement uncertainty (5%), and 
thereby account for the Fo(Z) considerations required by SR 4.2.2.2.b. 

3.4.2 The proposed change deletes SR 4.2.2.2.c in its entirety. SR 4.2.2.2.c requires 
the relationships for FoM(Z) be satisfied by the specified equations. The equations 
in SR 4.2.2.2.c establish acceptance criteria for FaM(Z), that are a function of 
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THERMAL POWER, FaRTP, K(Z), and W(Z), whereby FaRTP, K(Z), and W(Z) are 
specified in the COLR. SR 4.2.2.2.c is appropriate for deletion since the FaM(Z) 
formulations established by the specified equations are being replaced by the 
proposed COLR formulations which define limits on Faw(z), the transient 
component of Fa(Z). The COLR formulations for Faw(Z) are a function of 
THERMAL POWER, FaM(Z), FaRTP, K(Z) and W(Z) but additionally include a 
penalty factor, Ri, which accounts for the potential decrease in the Faw(Z) margin 
between flux map surveillances. This burnup-dependent penalty factor relies 
solely on the predicted Faw(Z) margin, thereby resolving the non-conservatism 
reported in NSAL 15-1 (Reference 6.1); namely that variations in Faw(Z) may not 
always follow similarly with variations in the equilibrium component of Fa(Z), and 
in fact, Faw(Z) may increase as the equilibrium component is decreasing under 
some plant circumstances. When Faw(Z) margin is predicted to decrease, the 
proposed COLR specifies an appropriate Ri factor based on the predicted margin 
trend. When Faw(Z) margin is predicted to increase, Ri becomes unity (i.e.1.0) 
thereby imposing no penalty on the surveillance results. The proposed COLR 
changes are provided in Attachment 4 of this amendment request and are based 
on RAOC analysis methodologies that have been approved for use by the NRC 
staff and are consistent with the COLR recommendations evaluated in Reference 
6.4. Replacing the formulations for FaM(Z) specified in SR 4.2.2.2.c with the COLR
specified formulations for Faw(Z) does not compromise safety since the proposed 
Faw(Z) formulations continue to limit the core power distributions that define 
acceptable operation and further assures Fa will not exceed the values assumed 
in plant safety analyses by the imposition of a penalty factor in the Faw(Z) 
formulation for all applicable power levels. 

3.4.3 The proposed change replaces the SR 4.2.2.2.d requirement to measure FaM(Z) 
in accordance with the schedules specified in SR 4.2.2.2.d.1 and SR 4.2.2.2.d.2 
with a requirement to verify Faw(Z) is within limit in accordance with SR 4.2.2.2.d.1 
and SR 4.2.2.2.d.2. The proposed change additionally modifies the SR 4.2.2.2.d.1 
requirement to perform the surveillance upon achieving equilibrium conditions after 
exceeding by 20% the THERMAL POWER at which Fa(Z) was last determined to 
instead require the surveillance upon achieving the same conditions but at which 
Faw(Z) was last determined. The proposed change is in recognition that the 
formulations for FaM(Z) are being replaced by the COLR formulations for Faw(Z). 
The proposed COLR changes, provided in Attachment 4, are based on RAOC 
analysis methodologies that were evaluated in Reference 6.4. Replacing the SR 
4.2.2.2.d requirement to measure FaM(Z) with a requirement to verify Fow(Z) is 
within limit does not compromise safety since the proposed COLR formulations for 
Faw(Z) continue to limit the core power distributions that define acceptable 
operation and further assures Fa will not exceed the values assumed in safety 
analyses by the imposition of a penalty factor in the Faw(Z) formulation for the 
applicable power levels. Revising SR 4.2.2.2.d.1 to require performance based on 
when Faw(Z) was last determined rather than when Fa(Z) was last determined 
does not compromise safety since the surveillance frequency is effectively 
unchanged. The proposed SR 4.2.2.2.d is equivalent to the current SR 4.2.2.2.d, 
revised only to be consistent with the new Fa formulations. 

3.4.4 The proposed change deletes SR 4.2.2.2.e and SR 4.2.2.2.f in their entirety. SR 
4.2.2.2.e imposes a COLR-specified penalty factor on the FaM(Z) measurement or 
requires increased surveillance testing whenever the ratio (aka maximum over Z) 
of FaM(Z)/K(Z) has increased since the previous FaM(Z) determination. SR 
4.2.2.2.f requires the core to be placed in a condition which satisfies SR 4.2.2.2.c 
within 2 hours if the conditions of SR 4.2.2.2.c cannot be met with the application 
of the COLR specified penalty factor required per SR 4.2.2.2.e, as applicable. The 



Seabrook Station 
Docket Nos. 50-443 

SBK-L-20100 
Enclosure 

Page 9 of 35 

penalty imposed by SR 4.2.2.2.e and the actions that follow in SR 4.2.2.2.f are the 
focus of the Westinghouse NSAL 15-1 (Reference 6.2) conclusion that the 
surveillances may not be sufficient to assure Fo(Z) is within limit during periods 
between surveillances and thereby Fo could potentially exceed the value assumed 
in plant safety analyses without being identified. The deletion of SR 4.2.2.2.e and 
SR 4.2.2.2.f is appropriate since the proposed change to SR 4.2.2.2.d requires the 
COLR specified formulations for Fow(Z) to be met and the formulations impose a 
burnup-dependent penalty factor, Ri, which accounts for the potential decrease in 
the Fow(z) margin between flux map surveillances. Moreover, Ri relies solely on 
the predicted margin to the transient component of Fo(Z), i.e. Fow(Z), thereby 
resolving the non-conservatism reported in NSAL 15-1 (Reference 6.2). The 
proposed changes are consistent with the changes to TS 3.2.1 C, SR 3.2.1.2 of 
NUREG-1431 (Reference 6.5) that were evaluated in Reference 6.4. 

3.4.5 The proposed change deletes SR 4.2.2.2.g in its entirety. SR 4.2.2.2.g exempts 
the Fo(Z) determinations required by SR 4.2.2.2.c, SR 4.2.2.2.e and SR 4.2.2.2.f 
in the lowest ~10%) and highest regions (.'.::90%) of the core due to the unreliability 
of Fo(Z) measurements in these regions. SR 4.2.2.2.g is appropriate for deletion 
since the proposed COLR formulations for Fo(Z) surveillance include exclusion 
zone forthe lower (~10%) and higher (.'.::90%) core regions. The proposed COLR 
changes are provided in Attachment 4 of this amendment request and are based 
on RAOC analysis methodologies that were evaluated in Reference 6.4. The 
proposed change is consistent with the changes to TS 3.2.1 C, SR 3.2.1.2 of 
NUREG-1431 (Reference 6.5) that were evaluated in Reference 6.4. 

3.4.6 The proposed change deletes SR 4.2.2.3 in its entirety. SR 4.2.2.3 requires Fo(Z) 
measurements obtained for reasons other than required by SR 4.2.2.2 to be 
determined from a power distribution map and increased by 3% to account for 
manufacturing tolerances and 5% to account for measurement uncertainty. SR 
4.2.2.3 is appropriate for deletion since the only means for obtaining a Fo(Z) 
measurement is by the revised Fo(Z) formulations provided in the COLR. Since 
the requirement to account for manufacturing tolerances and measurement 
uncertainties is being relocated to the Fo(Z) formulations in the COLR, SR 4.2.2.3 
is no longer necessary and can be deleted. 

4.0 REGULATORY EVALUATION 

4.1 Applicable Regulatory Requirements/Criteria 

• 10 CFR 50.36(c)(2)(i) states that when a limiting condition for operation of a nuclear 
reactor is not met, the licensee shall shut down the reactor or follow any remedial 
Action permitted by the technical specifications until the condition can be met. 

• 10 CFR 50.36(c)(3) states that surveillance requirements are requirements relating 
to test, calibration, or inspection to assure that the necessary quality of systems 
and components is maintained, that facility operation will be within safety limits, 
and that the limiting conditions for operation will be met. 

• 10 CFR 50.46 states, in part, that ECCS shall be designed such that an evaluation 
performed using an acceptable evaluation model demonstrates that acceptance 
criteria, set forth in 10 CFR 50.46(b ), including peak cladding temperature. 
cladding oxidation, hydrogen generation, maintenance of coolable core geometry, 
and long-term cooling are met for a variety of hypothetical loss-of-coolant 
accidents (LOCAs). including the most severe hypothetical LOCA. 
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General Design Criteria (GDC) 10 of 10 CFR 50, Appendix A, states that the 
reactor core and associated coolant, control, and protection systems shall be 
designed with appropriate margin to assure that specified acceptable fuel design 
limits are not exceeded during any condition of normal operation, including the 
effects of anticipated operational occurrences. 

GDC 11 of 10 CFR 50, Appendix A, states that the reactor core and associated 
coolant systems shall be designed so that in the power operating range the net 
effect of the prompt inherent nuclearfeedback characteristics tends to compensate 
for a rapid increase in reactivity. 

GDC 12 of 10 CFR 50, Appendix A, states that the reactor core and associated 
coolant, control, and protection systems shall be designed to assure that power 
oscillations which can result in conditions exceeding specified acceptable fuel 
design limits are not possible or can be reliably and readily detected and 
suppressed. 

GDC 20 of 10 CFR 50, Appendix A, states that the protection system shall be 
designed (1) to initiate automatically the operation of appropriate systems to 
assure acceptable fuel design limits are not exceeded, sense accident conditions 
and initiate the operation of systems and components important to safety. 

GDC 28 of 10 CFR 50, Appendix A, states that the reactivity control systems shall 
be designed with appropriate limits to assure that the effects of postulated 
reactivity accidents can neither result in damage to the reactor coolant pressure 
boundary greater than limited local yielding nor sufficiently disturb the core, its 
support structures or other reactor pressure vessel internals to impair significantly 
the capability to cool the core. 

The proposed changes comply with the requirements of 10 CFR 50.36(c), 10 CFR 50.46, 
and GDCs 10, 11, 12, 20 and 28 of 10 CFR 50, Appendix A. All regulatory requirements 
will continue to be satisfied as a result of the proposed license amendment. 

4.2 No Significant Hazards Consideration 

The proposed license amendment modifies the Seabrook Technical Specifications (TS) in 
order to resolve non-conservative requirements associated with the nuclear heat flux hot 
channel factor, Fo(Z) [RAOC-W(Z) Methodology], as reported in Westinghouse NSAL 09-
5, Revision 1, Relaxed Axial Offset Control Fo Technical Specification Actions, and NSAL 
15-1, Heat Flux Hot Channel Factor Technical Specification Surveillance. The proposed 
license amendment resolves the non-conservative TS requirements by implementing 
selected improvements in the surveillance formulations and Required Actions for Fo(Z) 
proposed in WCAP-17661-P-A, Revision 1, Improved RAOC and CAOC Fo Surveillance 
Technical Specifications. As required by 10 CFR 50.91 (a), NextEra evaluated the 
proposed changes using the criteria in 10 CFR 50.92 and determined that the changes do 
not involve a significant hazards consideration. An analysis of the issue of no significant 
hazards consideration is presented below: 

(1) Does the proposed amendment involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

Response: No 
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The proposed change resolves the non-conservative TS requirements reported in 
Westinghouse NSAL 09-5 and NSAL 15-1 and incorporates improved surveillance 
formulations and Required Actions for the heat flux hot channel factor, Fo(Z), 
consistent with the improved methodology approved in WCAP-17661-P-A, 
Revision 1. The proposed change enhances predicted trends in Fo(Z) and 
establishes more restrictive operating spaces which assure the total peak power 
density remains within analyzed limits. No changes to the reactor protection or 
engineered safety feature actuation systems' protective features will result from 
the proposed change. All plant equipment will continue to perform consistent with 
applicable requirements and safety analysis assumptions. Thereby, the proposed 
change cannot affect any accident initiators or precursors or alter the design, 
conditions, or configuration of the facility as currently analyzed. 

Therefore, the proposed license amendments would not involve a significant 
increase in the probability or consequences of an accident previously evaluated. 

(2) Does the proposed amendment create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

Response: No 

The proposed change resolves the non-conservative TS requirements reported in 
Westinghouse NSAL 09-5 and NSAL 15-1 and implements improved surveillance 
formulations and Required Actions for the heat flux hot channel factor, Fo(Z), 
consistent with WCAP-17661-P-A, Revision 1. The proposed change neither 
modifies plant equipment nor introduces any unique operational modes or 
failure mechanisms. The proposed change does not alter the types or increase 
the amounts of fission product effluents and no increase in individual or cumulative 
occupational exposure will result. All design and performance criteria will 
continue to be met and the nuclear unit will continue to be operated within the 
limits of its licensing basis. The proposed change aligns with the applicable 
regulations and NRC endorsed industry guidance for safe operation. Thereby, no 
new accident scenarios, transient precursors or limiting single failures can result. 

Therefore, the proposed license amendments would not create the possibility of 
a new or different kind of accident from any previously evaluated. 

(3) Does the proposed amendment involve a significant reduction in a margin of 
safety? 

Response: No 

The proposed change resolves the non-conservative TS requirements and 
implements improved surveillance formulations and Required Actions for the heat 
flux hot channel factor, Fo(Z), consistent with WCAP-17661-P-A, Revision 1. No 
equipment functions, response times or acceptance criteria associated with any 
accident analyses are affected by the proposed change. No new or altered 
methods of assessing plant performance are introduced and all accident analysis 
inputs and assumptions remain unaffected. Thereby, no safety limits or limiting 
safety settings are challenged by the proposed change. 

Therefore, the proposed license amendment would not involve a significant 
reduction in the margin of safety. 
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Based upon the above analysis, NextEra concludes that the proposed amendment does 
not involve a significant hazards consideration under the standards set forth in 10 CFR 
50.92(c), and accordingly, a finding of no significant hazards consideration is justified. 

4.3 Conclusion 

In conclusion, based on the considerations discussed above, (1) there is reasonable 
assurance that the health and safety of the public will not be endangered by operation in 
the proposed manner, (2) such activities will be conducted in compliance with the 
Commission's regulations, and (3) the issuance of the amendment will not be inimical to 
the common defense and security or to the health and safety of the public. 

5.0 ENVIRONMENT AL CONSIDERATION 

The proposed amendment modifies a regulatory requirement with respect to the installation or use 
of a facility component located within the restricted area, as defined in 10 CFR 20, or changes an 
inspection or surveillance requirement. However, the proposed amendment does not involve (i) a 
significant hazards consideration, (ii) a significant change in the types or significant increase in the 
amounts of any effluents that may be released offsite, or (iii) a significant increase in individual or 
cumulative occupational radiation exposure. Accordingly, the proposed amendment meets the 
eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 
10 CFR 51.22(b), no environmental impact statement or environmental assessment need be 
prepared in connection with the proposed amendment. 
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POWER DISTRIBUTION LIMITS 

3/4 2.2 HEAT FLUX HOT CHANNEL FACTOR - Fag} 

LIMITING CONDITION FOR OPERATION ~ Fa(Z), as approximated by F0 w(Z), shall be 
I 

~ within the limits specified in the COLR. 

3.2.2 Fo(Z) sl"lall be limited by ti-le followiflg relatioflsl"lips : 

RTP 
Fo 

F@(Z) < p K(l) for P > 0.5 

RTP 
Fo 

F@(Z) < K(l) for P < 0.5 
.5 

\/Vl"lere: 

RTP 
f O 

K(Z) 

p THERMAL POWER ernd 
RATED Tl IERMAL PO'o'VER ' 

the Fa limit at RATED Tl IERMAL POVVER (RTP) 
specified in the COLR, and 

the normalized Fa(Z) as a function of core height as 
specified in the COLR. 

APPLICABILITY: MODE 1. 

ACTION: lFaw(z) 
y 

With~ exceeding its limit: 
INSERT Text 1 (last page) 

1. Reduce TrH::R:M/\L POVVER: at least 1 % for each 1 % Fa(Z) exceeds 
the limit within 15 minutes and similarly reduce the Power Range 
~Jeutron Flux l=ligh Trip ~etpoints within the next 4 hours; POWER: 
OPER:ATIO~J may proceed for up to a total of 72 hours; subsequeflt 
POWER: OPERATION may proceed provided the Overpm.ver AT Trip 
Setpoints have been reduced at least 1 % for each 1 % Fa(Z) mcceeds 
the limit, and 

2. Tl IERMAL POVVER may be iflereased , provided FQ(Z) is 
d@monstratod throldgh incore mapping to be within its limit. 
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POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR - F_g(Z) 

SURVEILLANCE REQUIREMENTS 

4.2.2.1 

4.2.2.2 

a. 

b. 

The provisions of Specification 4.0.4 are not applicable. 

Fo(Z) shall be evaluated to determine if F0 (Z) is within its limits by: 

Using the incore detectors to obtain a power distribution map at any THERMAL 
POWER greater than 5% of RATED THERMAL POWER. 

Increasing tl'le measured Fa(Z) component of H=ie power di8tribution map by 3% 
to account for manufacturing tolerances and further increasing the value by 5% t 
to account for measurement uncertainties. 

c. Satisfying tl'le following relationship: Satisfying the F0 (Z) relationships 
specified in the COLR .-IA_d_d-"D_E_L_E_T_E_D__,"~ RTP 

. . M F Q )( K(Z) 

d. 

Verifying F0 W(Z) to 
be within its limits 

Fa1Z' < for P > 0.5 ' } - D \J\ l(Z) r-" )( VO 

RTP x K(Z) 
M (Z) < F Q f p g § Fu - 0 5 \/\/(Z\ or ,,-:; . 

t:l . t:I )( ih 'lt:::.7 

wl'lere F~(Z) is the measured Fa(Z) increased by the allmuances for 

nianufucturing tolerances and measurement uncertainty, FR~P is the ~o limit, 

K(Z) is tl'le normalized Fa(Z) as a function of core height, P is the relative 
Tl IERMAL PO'NER, arid W(Z) i8 tne cycle dependent function tl'lat accounts for 

power distribution transients encountered during normal operation . FR~P, K(Z) , 

and VV(Z) are specified in the COLR. 

Measuringf"*t~) according to the following schedule: 

Upon achieving equilibrium conditions after exceeding by 20% or more of 
RATED THERMAL POWER, the THERMAL POWER at which~ was 
last determined*, or ~ 

2) In accordance with the Surveillance Frequency Control Program, whichever 
occurs first. 

* During power escalation at the beginning of each cycle, power level may be increased 
until a power level for extended operation has been achieved and a power distribution 
map obtained. 

SEABROOK - UNIT 1 3/4 2-6 Amendment No. 33, 76, 141, ~ 



POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR - Faill 

SURVEILLANCE REQUIREMENTS 

e. VVith measurements ind icating that the maximum over the e levation Z of 
j~A-dd-,,-0-EL_E_T-ED-"~ F~ (Z) 

iStz1 has increased since the previous determination of F~ (Z) one of the 
following aotions shall be taken: 

1) Increase F~ (Z) by the appropriate factor specified in the GOLR prior to 

confirming the re lationsh ip speoified in Specification 4 .2 .2 .2 .o, or 

2) F~(Z) shall be measured at least onoe per 7 EFPD until two successive 

F~(Z) 

maps ind ioate that the maximum over the elevation Z of *ffr is not 
increasing . 

f. 'N ith the re lationsh ip specified in Specification 4.2 .2 .2.c above not being 
l~A-d-d-"D_E_L_E_T_E_D_"~ satisfied: 

1) Calcu late the percent Fa(Z) exceeds its limit by the fo llov1ing expression : 

I t~E" {Z) X '"{Z) jJ l Q 11\i x ;;;; max. over Z RTP 1 100 for P 0.5 
~)< K(Z) 
-P-

F~ (Z) x VV(Z) _ 
RTP 

~< K(Z) 
-&.-5-

2) Place the core in an equ ilibrium cond ition where the lim it in Specification 
4 .2 .2 .2 .o is satisfied •.vith in 2 hours . Power level may then be increased 
provided the AFD limits of Specification 3.2.1 are reduced 1 % AFO fur 
cash percent FQ(Z) exceeds it lim it. 

SEABROOK - UNIT 1 3/4 2-6a Amendment No. -7e 



POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR - F.Q(Z) 

SURVELLLANCE REQUIREMENTS 

g. T l 1e Iii 11its specified in Specification 4 .2 .2 .2 .c, 4 .2 .2 .2 .e, and 4 .2.2.2.f above are 
~IA_d_d-"D_E_L_E_T_E_D~"~ not applicable in the fo llowing core plane regions: 

1) Lower core reg ion from 0 to 10%, inclusive. 

2) Upper core region from 90 to 100%, inclusive. 

4.2.2.3 WRen Fa(Z) is ffieasuFed f-oF Feasons otReF tRan ffieeting tRe rnqu iFeffients of 
!Add "DELETED"~ Specification 4 .2.2.2, an o·o<erall measured Fa(Z) shall be obta ined from a 

po1..ver d istribution map and increased by 3% to account for manufacturing 
tolerances and further increased by 5% to accot.mt for measurement -1-
uncertainty. 

4.2.2.4 (THIS SPECIFICATION NUMBER IS NOT USED) 

SEABROOK - UNIT 1 3/4 2-6b Amendment No. 33, 76, 101, -143 



tfext 11 

1. Within 4 hours, implement a RAOC operating space if specified in the COLR that 
restores Fow(Z) to within limits, and within 72 hours, perform SR 4.2.2.2.a and SR 
4.2.2.2.b if control rod motion is required to comply with the new operating space. 

OR 

2. Perform the following: 

-------N 0 TE-----------
R eq u ired Action 2.4 shall be completed whenever Required Action 2.1 is performed 
prior to increasing THERMAL POWER above the limit of Required Action 2.1. 

1. Within 4 hours, limit THERMAL POWER to less than RATED THERMAL 
POWER and reduce AFD limits as specified in the COLR, and. 

2. Within 72 hours, reduce the Power Range Neutron Flux - High trip setpoints 
~ 1 % for each 1 % that THERMAL POWER is limited below RATED THERMAL 
POWER required by Action 2.1, and 

3. Within 72 hours, reduce the Overpower t:,. T trip setpoints ~ 1 % for each 1 % that 
THERMAL POWER is limited below RATED THERMAL POWER required by 
Action 2.1, and 

4. Perform SR 4.2.2.2.a and 4.2.2.2.b prior to increasing THERMAL POWER 
above the limit of Required Action 2.1. 
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POWER DISTRIBUTION LIMITS 

3/4 2.2 HEAT FLUX HOT CHANNEL FACTOR - F.Q.(Z) 

LIMITING CONDITION FOR OPERATION 

3.2.2 Fa(Z), as approximated by F0W(Z), shall be within the limits specified in the COLR: 

APPLICABILITY: MODE 1. 

ACTION: 

With F0W(Z) exceeding its limit: 

1. Within 4 hours, implement a RAOC operating space if specified in the COLR that 
restores Faw(Z) to within limits, and within 72 hours, perform SR 4.2.2.2.a and SR 
4.2.2.2.b if control rod motion is required to comply with the new operating space .. 

OR 

2. Perform the following: 

---------------- NOTE -----------------------
Required Action 2.4 shall be completed whenever Required Action 2.1 is performed 
prior to increasing THERMAL POWER above the limit of Required Action 2.1 

1. 

2. 

3. 

4. 

Within 4 hours, limit THERMAL POWER to less than RATED THERMAL POWER 
and reduce AFD limits as specified in the COLR, and 

Within 72 hours, reduce Power Range Neutron Flux - High trip setpoints ;:: 1 % for 
each 1 % that THERMAL POWER is limited below RATED THERMAL POWER 
required by Action 2.1, and 

Within 72 hours, reduce Overpower 11 T trip setpoints ;:: 1 % for each 1 % that 
THERMAL POWER is limited below RATED THERMAL POWER required by 
Action 2.1, and 

Perform SR 4.2.2.2.a and 4.2.2.2.b prior to increasing THERMAL POWER above 
the limit of Required Action 2.1. 

SEABROOK - UNIT 1 3/4 2-4 Amendment No. Ja, 76 
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POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR- FQ{Z) 

SURVEILLANCE REQUIREMENTS 

4.2.2.1 The provisions of Specification 4.0.4 are not applicable. 

4.2.2.2 Fa(Z) shall be evaluated to determine if Fa(Z) is within its limits by: 

a. Using the incore detectors to obtain a power distribution map at any THERMAL 
POWER greater than 5% of RATED THERMAL POWER. 

b. Satisfying the Fa(Z) relationships specified in the COLR. 

c. DELETED. 

d. Verifying F0 W(Z) to be within its limits according to the following schedule, 

1) Upon achieving equilibrium conditions after exceeding by 20% or more of 
RATED THERMAL POWER, the THERMAL POWER at which F0W(Z) 
was last determined*, or 

2) In accordance with the Surveillance Frequency Control Program, whichever 
occurs first. 

* During power escalation at the beginning of each cycle, power level may be increased 
until a power level for extended operation has been achieved and a power distribution 
map obtained. 

SEABROOK - UNIT 1 3/4 2-6 Amendment No. 33, 76, 141, 143 



POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR - Fg{Zl 

SURVEILLANCE REQUIREMENTS 

e. DELETED. 

f. DELETED. 

SEABROOK - UNIT 1 314 2-6a Amendment No. 76 



POWER DISTRIBUTION LIMITS 

HEAT FLUX HOT CHANNEL FACTOR - FQ(Z) 

SURVELLLANCE REQUIREMENTS 

g. DELETED. 

4.2.2.3 DELETED. 

4.2.2.4 (THIS SPECIFICATION NUMBER IS NOT USED) 

SEABROOK - UNIT 1 3/4 2-6b Amendment No. 33, 76, 101, 143 
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POWER DISTRIBUTION LIMITS 

BASES 

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY 
RISE HOT CHANNEL FACTOR 

The limits on heat flux hot channel factor and nuclear enthalpy rise hot channel 
factor ensure that: (1) the design limits on peak local power density and minimum DNBR 
are not exceeded and (2) in the event of a LOCA, the peak fuel clad temperature will not 
exceed the 2200°F ECCS acceptance criteria limit. 

Each of these is measurable but will normally only be determined periodically as 
specified in Specifications 4.2.2 and 4.2.3. This periodic surveillance in accordance with 
the Surveillance Frequency Control Program is sufficient to ensure that the limits are 
maintained provided: 

~ 
~/ 

a. Control rods in a single group move together with no individual rod insertion 
differing by more than± 12 steps, indicated, from the group demand position; 

b. Control rod groups are sequenced with overlapping groups as described in 
Specification 3.1.3.6; 

c. The control rod insertion limits of Specifications 3.1.3.5 and 3.1.3.6 are 
maintained; and 

d. The axial power distribution, expressed in terms of AXIAL FLUX 
DIFFERENCE, is maintained within the limits. 

SEABROOK - UNIT 1 B 3/4 2-2 Amendment No. 33, BC 14-05 



POWER DISTRIBUTION LIMITS 

BASES 

3/4.2.2 and 3/4.2 .3 HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY 
RISE HOT CHANNEL FACTOR (Continued) 

FtH will be maintained within its limits provided Conditions a. through d. above are 
maintained. Margin is maintained between the safety analysis limit DNBR and the design 

~ limit DNBR. There is additional margin available to offset any other DNBR penalties and for 
1'plant design flexibility. 

When RCS FtH is measured, no additional allowances are necessary prior to 
comparison with the established limit. Appropriate FtH measurement uncertainties are 
already incorporated into the limits FtH established in the CORE OPERATING LIMITS 
REPORT for each measurement system, and a bounding FtH measurement uncertainty has 
been applied in determination of the design DNBR value. The appropriate FtH 
measurement uncertainty is 4%. {-

3/4.2.4 QUADRANT POWER TILT RATIO 

The purpose of this specification is to detect gross changes in core power distribution 
between monthly lncore Detector System surveillances. During normal operation the 
QUADRANT POWER TILT RATIO is set equal to 1.0 once acceptability of core peaking 
factors has been established by review of incore surveillances. The limit of 1.02 is 
established as an indication that the power distribution has changed enough to warrant 
further investigation. 

SEABROOK - UNIT 1 B 3/4 2-3 Amendment No. 9, 12, 27, 33, 70, 76, 101, 
BC 14 05, BC 14-04 
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The heat flux hot channel factor, Fo(Z), is a measure of the peak fuel pellet power within the 
reactor core. Fo(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 fuel rod dimensions. 
Fo(Z) varies with fuel loading patterns, control bank insertion, fuel burnup, and changes in axial 
power distribution. Violating the LCO limits for F0 (Z) could result in unacceptable consequences 
if a design basis event were to occur while Fo(Z) exceeds its specified limit. 

Using the incore detector system, F0 (Z) is measured during the initial power ascension following 
a refueling and then periodically in accordance with the Surveillance Frequency Control Program 
(SFCP). However, the measurements are generally taken with the core at or near equilibrium 
conditions and do not compensate for variations that may be present during non-equilibrium 
situations such as load following or power ascension. 

To assure Fo(Z) does not exceed the value assumed in the safety analyses, an allowance is made 
for both measurement uncertainties and manufacturing tolerance before Fo(Z) is adjusted to 
account for the calculated worst-case transient conditions. This non-equilibrium component of 
Fo(Z), referred to as Fow(Z), is thus adjusted by W(Z), a cycle-specific, elevation dependent 
function that accounts for the effects of normal operational transients based on the expected 
power maneuvers over the full range of core burnup conditions. Fo(Z) is also adjusted by Rj, a 
cycle-specific, burnup dependent penalty factor that accounts for potential decreases in the 
F0 W(Z) margin between surveillances. When the Fow(Z) margin is predicted to decrease, the 
COLR will specify an appropriate Ri factor based on the predicted trend. When the margin is 
predicted to increase, Riis unity (1.0) thereby imposing no penalty on the Fow(Z) measurement. 
The COLR applies the varying W(Z) and Rj functions to establish a selection of pre-analyzed, 
successively more restrictive Relaxed Axial Offset Control (RAOC) operating spaces. A RAOC 
operating space is the combination of AFD and Control Bank Insertion Limits, based on the 
methodology described in WCAP-10217-A, Revision 1A. A more restrictive RAOC operating 
space limits the range of allowable non-equilibrium power shapes through a smaller AFD band 
and/or shallower control rod insertion limits. The smaller operating space results in more transient 
Fo margin. 

If Fow(Z) exceeds its limit, a more restrictive RAOC operating space may be implemented within 
4 hours in accordance with Required Action 1. Required Action 1 also requires SR 4.2.2.2.a and 
SR 4.2.2.2.b performance within 72 hours if control rod motion was necessary to implement the 
new operating space. The SR performance is appropriate since the control rod motion could 
potentially change the measured power distribution, which could impact the transient Fo margin. 

If none of the COLR specified operating spaces provides the required Fo margin, Required Action 
2 requires a reduction in THERMAL POWER and the RPS power range neutron flux-high and 
overpower /1 T trip setpoints by a percentage amount equal to the percentage that Fow(Z) exceeds 
its limit. The magnitude of the THERMAL POWER reduction is specified in the COLR. SR 
4.2.2.2.a and SR 4.2.2.2.b performance is required prior to increasing THERMAL POWER above 
the limit imposed by Required Action 2.1, thereby assuring adequate Fow(z) margin beforehand. 

SR 4.2.2.2.d performance is required upon achieving equilibrium conditions after exceeding the 
core power at which Fow(Z) was last determined by ~20% RTP, or in accordance with the SFCP, 
whichever occurs first. Following a refueling, SR 4.2.2.2.d need not be completed until a power 



level for extended operation has been achieved, thus assuring the core is sufficiently stable at the 
intended operating conditions required to perform the surveillance. 
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2.8 Control Rod Insertion Limits: (Specification 3.1.3.6) 

2.8.1 The control banks shall be limited in physical insertion as specified in 
Figure 1 for the Operating Space of Figure 2. 

Control Bank A shall be at least 225 steps withdrawn. 

2.9 Axial Flux Difference: (Specification 3.2.1) 

2.9.1 The indicated AFD must be within the Acceptable Operation Limits 
specified in Figure 2. 

2.10 Heat Flux Hot Channel Factor: (Specification 3.2.2) 

2.10.1 FaW(Z) s; (FaRTP/P) * K(Z) for p > 0.5 

2.10.2 

2.10.3 

2.10.4 

2.10.5 

2.10.6 

2.10.7 

2.10.8 

FaW(Z) s; (FaRTP/0.5) * K(Z) 

FaRTP = 2.50 

Faw(z) = FaM(Z) * [W(Z)/P] * RU) 

Faw(z) = FoM(Z) * [W(Z)/0.5] * RU) 

for P s; 0.5 

for P > 0.5 

for P s; 0.5 

FaM(Z) is the measured Fa(Z) increased by the allowances for manufacturing 
tolerances (3%) and measurement uncertainty (5%). 

P = (THERMALPOWER) I (RATED THERMAL POWER) 

K(Z) is specified in Figure 3 

W(Z) is specified in Table 1 (applicable to Operating Space of Figure 2) 

The W(Z) data is applied over the cycle as follows: 

BU< 150 MWD/MTU, linear extrapolation of 150 and 3000 
MWD/MTU W(Z) data 



2.10.9 

150::; BU < 6500 MWD/MTU, quadratic interpolation of 150, 3000, and 
10000 MWD/MTU data 

6500::; BU <18000 MWD/MTU, quadratic interpolation of 3000, 10000, and 
18000 MWD/MTU W(Z) data 

BU > 18000 MWD/MTU, linear extrapolation of 10000 and 18000 
MWD/MTU W(Z) data 

RU) is the penalty factor, specified in Table 2, for the Operating Space 
of Figure 2, and accounts for the potential decrease in transient Fa 
margin between surveillances. 

2.10.10 Table 3 provides the required limits on THERMAL POWER and the 
required AFD reductions for the Operating Space defined in Table 3 in 
the event that additional margin is required. 

Note: 

The Fo(Z) surveillance exclusion zone is: 

Lower core region from 0 to 10%, inclusive 
Upper core region from 90 to 100%, inclusive 



Table2 
R(j) Margin Decrease Factors 

Example 

Cycle Burnup (MWD/MTU) R(j) Cycle Burnup (MWD/MTU) R(j) 

Sl50 1.017 12100 1.001 

367 1.023 12318 1.001 

585 1.026 12535 S BUS 14056 1.000 

802 1.027 14273 1.001 

1019 1.025 14490 1.002 

1236 1.022 14708 1.003 

1454 1.018 14925 1.005 

1671 1.013 15142 1.006 

1888 1.009 15360 1.007 

2106 1.006 15577 1.008 

2323 1.003 15794 1.009 

2540 1.001 16011 1.009 

2757 1.000 16229 1.010 

2975 1.000 16446 1.010 

3192 1.001 16663 1.009 

3409 1.002 16880 1.010 

3626 1.001 17098 1.010 

3844 SBU S 5582 1.000 17315 1.010 

5799 1.002 17532 1.010 

6017 1.006 17750 1.010 

6234 1.010 17967 1.010 

6451 1.012 18184 1.011 

6668 1.013 18401 1.010 

6886 1.011 18619 1.009 

7103 1.009 18836 1.008 

7320 1.007 19053 1.006 

7537 1.005 19271 1.005 

7755 1.003 19488 1.003 

7972 1.002 19705 1.002 

8189 1.001 19922 1.001 

8407 S BUS 11883 1.000 BU~ 20140 1.000 

Values may be interpolated to the surveillance cycle burnup. 



Table 3 

Required THERMAL POWER Limits and AFD Reductions 

Example 

Required FQ w(z) Required THERMAL 
RAOC Operating Margin Improvement POWER Limit Required AFD 

Space (%) (%RTP) Reduction (%AFDi1> 

~1 ~99 2: 1 

Figure 2 > 1.0 and~ 3.0 ~97 2: 3 

>3.0 <50 NIA 

Note: 

1. AFD reductions should be applied to both the positive and negative sides of the AFD 
operating space. 




