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B 3.2 POWER DISTRIBUTION LIMITS 

F0 (Z) (RAOC-~odology) 
B 3.2.18 

~ 
B 3.2.1 B Heat Flux Hot Channel Factor (Fa(Z) (RAOC-W(Z) Methodology) 

BASES 

BACKGROUND 

the elevation dependent measured 
planar radial peaking factors, Fxv{z), 
are increased by an elevation 
dependent factor, [T(z)]coLR, that 
accounts for the expected maximum 
values of the transient axial power 
shapes postulated to occur during 
RAOC operation. Thus, [T(z)]CDLR 
accounts for the worst case non­
equilibrium power shapes that are 
expected for the assumed RAOC 
operating space. 

The purpose of the limits on the values of Fa(Z) is to limit the local 
(i.e., pellet) peak power density. The value of F0 (Z) varies along the axial 
height (Z) of the core. 

Fa(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. Therefore, Fa(Z) is a measure of the 
peak fuel pellet power within the reactor core. 

During power operation, the global power distribution is limited by 
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4, 
"QUADRANT POWER TILT RATIO(QPTR)," which are directly and 
continuously measured process variables. These LCOs, along with 
LCO 3.1.6, "Control Bank Insertion Limits," maintain the core limits on 
power distributions on a continuous basis. 

Fa(Z) varies with fuel loading patterns, control bank insertion, fuel burnup, 
and changes in axial power distribution. 

Fa(Z) is measured periodically using the incore detector system. These 
measurements are generally taken with the core at or near equilibrium 
conditions. 

Using the measured three dimensional power distributions, it is possible 
to derive a measured value for Fa(Z). However, because this value 
represents an equilibrium condition, it does not include the variations in 
the value of Fa(Z) which are present during nonequilibrium situations 
such as load following or power ascension. 

To account for these possible variation~the equilibrium 'Jalue of Fe(.Z) is 
adjusted as FJ" {Z} by an elevation dependent factor that accounts f.or the 
calculated worst case transient conditions. 

17 
Core monitoring and control under non-equilibrium conditions are 
accomplished by operating the core within the limits of the appropriate 
LCOs, including the limits on AFD, QPTR, and control rod insertion. 

The RAOC operating space is defined as the combination of AFD and Control Bank Insertion Limits assumed in the 
calculation of a particular [T(z)]coLR function. The [T(z)]coLR factors are directly dependent on the AFD and Control 
Bank Insertion Limit assumptions. The COLR may contain different [T(z)JCDLR functions that reflect different operating 
space assumptions. If the limit on FQ(z) is exceeded, a more restrictive operating space may be implemented to gain 
margin for future non-equilibrium operation. 

Westinghouse STS B 3.2.18-1 Rev. 4.0 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

Westinghouse STS 

F0 (Z) (RAOC~thodology) 
8 3.2.18 

This LCO precludes core power distributions that violate the following 
fuel design criteria: 

a. During a large break loss of coolant accident (LOCA), the peak 
ciadding temperature must not exceed 2200°F (Ref. i), 

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 
departure from nucleate boiling (DNB) condition, 

c. During an ejected rod accident, the energy deposition to the fuel 
must not exceed 280 cal/gm (Ref. 2), and 

d. The control rods must be capable of shutting down the reactor with a 
minimum required SDM with the highest worth control rod stuck fully 
withdrawn (Ref. 3). 

Limits on Fa(Z) ensure that the value of the initial total peaking factor 
assumed in the accident analyses remains valid. Other criteria must also 
be met (e.g., maximum cladding oxidation, maximum hydrogen 
generation, coolable geometry, and long term cooling). However, the 
peak cladding temperature is typically most limiting. 

F0 (Z) limits assumed in the LOCA analysis are typically limiting relative to 
(i.e., lower than) the F0(Z) limit assumed in safety analyses for other 
postulated accidents. Therefore, this LCO provides conservative limits for 
other postulated accidents 

F0 (Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). 

The Heat Flux Hot Channel Factor, F0 (Z), shall be limited by the following 
relationships: 

Fa(Z) :5 (CFQ / P) K(Z) 

Fa(Z) :5 (CFQ / 0.5) K(Z) 

for P > 0.5 

for P :5 0.5 

where: CFQ is the F0 (Z) limit at RTP provided in the COLR, 

K(Z) is the normalized FQ(Z) 
provided in the COLR, and 

P = THERMAL POWER/ RTP 

8 3.2.18-2 Rev. 4.0 
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BASES 

LCO (continued) 

INSERT 1 

(next page) 

Violating the LCO limits for F0(z) could 
result in unacceptable consequences if 

F0 (Z) (RAO~thodology) 
B 3.2.1B 

~ 
For this facility, the actual values of CFQ and K(Z) ar~~,e~~~ the COLR; 
however, CFQ is normally a number on the order of[~]. and K(Z) is a 
function that looks like the one provided in Figure B 3.2.1 B-1. 

For Relaxed Axial Offset Control operation, Fa(Z) is approximated by 
F5(Z) and Ft(Z). Thus, both F5(Z) and Ft(Z) must meet the preceding 
limits on Fa(Z). 

An F8 (Z) evaluation requires obtaining an incore flux map in MODE 1. 
From the incore flux map results we obtain the measured value ( F~(Z)) of 
Fa(Z). Then, 

F5(Z) = F~(Z) [1.0815] 

where [1.0815] is a factor that accounts for fuel manufacturing tolerances 
and flux map measurement uncertainty. 

F5(Z) is an excellent approximation for Fa(Z) when the reactor is at the 
steady state power at which the incore flux map was taken. 

The expression for Ft (Z) is: FxvM(z) [T(z)]COLR Axv(z) Rj [1.0815] 
p 

where Vl/{Z) is a cycle dependent fblnction that accoblnts for po1J.1er 
distribbltion transients encoblnternd during normal operation. Vl/{Z) is 
inclblded in the CObR The F8 (Z) is calcbllated at eqblilibri1::1m conditions. 

The Fa(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. 

a design basis event were to occur 1-------
while Fo(z) exceeds its specified limits. This LCO r. quires operation within the bounds assumed in the safety 

a more restrictive RAOC operating 
space must be implemented or core 
power limits and AFD limits must be 
reduced. 

Westinghouse STS 

analyses. alculations are performed in the core design process to 
confirm that the core can be controlled in such a manner during operationp 
that it can stay within the LOCA Fa(Z) limits. If F5(Z) cannot be · , 
maintained within the LCO limits reduction of the core power is required 
and if Ft (Z) cannot be maintained within the LCO limit&.,:=,:eGYGU{m-..i9HH8 
AH) limits is reqblired. Note that sbl:fficient redblction of the AFD limits will 
also resbllt in a redblction of the core p01.ver. 

Violating the LCO limits for F0 (Z) prodblces blnacceptable conseqblences if 
a design basis event occblrs while F0 (Z) is obltside its specified limits. 

B 3.2.1B-3 Rev. 4.0 
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Axv(z) is a function that adjusts the F0W(z) 
Surveillance for differences between the 
reference core condition assumed in 
generating the [T(z)JCOLR function and the 
actual core condition that exists when the 
Surveillance is performed. 

Revised INSERT #1 for Bases B 3.2.1 B 

The various facto in this expression are defined below: 

FxvM(z) is the me sured radial peaking factor at axial location z and is equal to the value of 
FaM(z)/PM(z), whee PM(z) is the measured core average axial power shape. 

[T(z)f0
LR is the c cle and burnup dependent function, specified in the COLR, which accounts for power 

distribution transi nts encountered during non-equilibrium normal operation. [T(z)f0
LR functions are 

specified for eac analyzed RAOC operating space (i.e., each unique combination of AFD limits and 
Control Bank Ins rtion Limits). The [T(z)f0

LR functions account for the limiting non-equilibrium axial 
power shapes po tulated to occur during normal operation for each RAOC operating space. Limiting 
pc;>wer shapes at oth full and reduced power operation are considered in determining the maximum 
values of [T(z)f0 

R. The [T(z)f0
LR functions also account for the 

following effects: (1) the presence of spacer grids in the fuel assembly, (2) the increase in radial 
peaking in rodde core planes due to the presence of control rods during non-equilibrium normal 
operation, (3) th increase in radial peaking that occurs during part-power operation due to reduced fuel 
and moderator t mperatures, and (4) the increase in radial peaking due to non-equilibrium xenon 
effects. The [T( )f0

LR functions are normally calculated assuming that the Surveillance is performed at 
nominal RTP co ditions with all shutdown and control rods fully withdrawn, i.e., all rods out (ARO). 
Surveillance sp cific [T(z)f0

LR values may be generated for a given surveillance core condition. 

L POWER/ RTP. 
100% RTP, all rods out, and equilibrium xenon. 

[1.0815] is a factor that accounts for fuel man acturing tolerances and measurement uncertainty. 

Rj is a cycle and burnup dependent analytical ctor specified in the COLR that accounts for potential 
increases in Fa w(z) between Surveillances. Rj alues are provided for each RAOC operating space. 

1.0, as this will typically result in an accurate F0 W(z) Surveillance result for a Surveillance that is 
performed at or near the reference core condition, and an underestimation of the available 
margin to the Fa limit for Surveillances that are performed at core conditions different from the 
reference condition. Alternatively, the Axv(z) function may be calculated using the NRC 
approved methodology in Reference 6. 
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BASES 

APPLICABILITY 

ACTIONS 

If an FQ surveillance is performed at 100% 
RTP conditions, and both FQc(z) and 
FQW(Z) exceed their limits, the option to 
reduce the THERMAL POWER limit in 
accordance with proposed Required Action 
B.2.1 instead of implementing a new 
operating space in accordance with 
proposed Required Action B.1, will result in 
a further power reduction after Required 
Action A.1 has been completed. However, 
this further power reduction would be 
permitted to occur over the next 4 hours. In 
the event the evaluated THERMAL 
POWER reduction in the COLR for 
proposed Required Action B.2.1 did not 
result in a further power reduction (for 
example, if both Condition A and Condition 
B were entered at less than 100% RTP 
conditions), then the THERMAL POWER 
level established as a result of completing 
Required Action A.1 will take precedence, 
and will establish the effective operating 
power level limit for the unit until both 
Conditions A and B are exited. 

Westinghouse STS 

F0 (Z) (RAOC-~ethodology) 
B 3.2.1B 

The Fa(Z) limits must be maintained in MODE 1 to prevent core power 
distributions from exceeding the limits assumed in the safety analyses. 
Applicability in other MODES is not required because there is either 
insufficient stored energy in the fuel or insufficient energy being 
transferred to the reactor coolant to require a limit on the distribution of 
core power. 

Reducing THERMAL POWER by ~ 1 % RTP for each 1 % by which F8 (Z) 

exceeds its limit, maintains an acceptable absolute power density. F8(Z) 

is F~(Z) multiplied by a factor accounti.ng for manufacturing tolerances 

and measurement uncertainties. F~(Z) is the measured value of Fa(Z). 
The Completion Time of 15 minutes provides an acceptable time to 
reduce power in an orderly manner and without allowing the plant to 
remain in an unacceptable condition for an extended period of time. The 
maximum allowable power level initially determined by Required Action 
A.1 may be affected by subsequent determinations of F8(Z) and would 
require power reductions within 15 minutes of the F8(Z) determination, if 

necessary to comply with the decreased maximum allowable power level. 
Decreases in F8 (Z) would allow increasing the maximum allowable 
power level and increasing power up to this revised limit. 

1---7 
that THERMAL POWER is limited below RATED 
THERMAL POWER by Required Action A.1 

A reduction of the R wer Range Neutron Flux - High trip setpoints by 
~ 1 % for each 1 % · c exceeds its limit, is a conservative 

action for protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period and the preceding prompt reduction in THERMAL POWER in 
accordance with Required Action A.1. The maximum allowable Power 
Range Neutron Flux - High trip setpoints initially determined by Required 
Action A.2 may be affected by subsequent determinations of F8 (Z) and 
would require Power Range Neutron Flux - High trip setpoint reductions 
within 72 hours of the F8 (Z) determination, if necessary to comply with 
the decreased maximum allowable Power Range Neutron Flux - High trip 
setpoints. Decreases in F8 (Z) would allow increasing the maximum 
allowable Power Range Neutron Flux - High trip setpoints. 

B 3.2.1B-4 Rev. 4.0 
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~ 
F0 (Z) (RAOC-W(Z) Methodology) 

B 3.2.1B 

BASES 

ACTIONS (continued) 
that THERMAL POWER is limited below RATED 
THERMAL POWER by Required Action A.1 

prior to increasing 
THERMAL POWER above 

the limit of Required Action 

A.1. The Note also states 

that SR 3.2.1.2 is not 

required to be performed if 

this Condition is entered 

prior to THERMAL POWER 

exceeding 75% RTP after a 

refueling. 

Implementing a more restrictive RAOC 
operating space, as specified in the 
COLR, within the allowed Completion 
Time of 4 hours will restrict the AFD 
such that peaking factor limits will not 
be exceeded during non-equilibrium 
normal operation. Several RAOC 
operating spaces, representing 
successively smaller AFD envelopes 
and, optionally, shallower Control 
Bank Insertion Limits, may be 
specified in the COLR. The 
corresponding T(z) functions for these 
operating spaces can be used to 
determine which RAOC operating 
space will result in acceptable non­
equilibrium operation within the F0 W(z) 
limit. 

Westinghouse STS 

Reductio · the Overpower AT trip setpoints (value of Kt) by ~ 1 % for 
each 1 % exceeds its limit, is a conservative action for 
protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period, and the preceding prompt reduction in THERMAL POWER in 
accordance with Required Action A.1. The maximum allowable 
Overpower AT trip setpoints initially determined by Required Action A.3 
may be affected by subsequent determinations of F8 (Z) and would 
require Overpower AT trip setpoint reductions within 72 hours of the 
F8(Z) determination, i_f necessary to comply with the decreased maximum 
allowable Overpower AT trip setpoints. Decreases in F8 (Z) would allow 
increasing the maximum allowable Overpower AT trip setpoints. 

A.4 

Verification that F8 (Z) has been restored to within its limit, by performing 
SR 3.2.1.1 and SR 3.2.1.2 prior to increasing THERMAL POWER above 
the limit imposed by Required Action A.1, ensures that core conditions 

·n o eration at higher power levels and future operation are 
consistent w1 ssumptions. 

Condition A is modified by a Note that requires equired Action A.4 to be 
performed whenever the Condition is entered his ensures that 
SR 3.2.1.1 and SR 3.2.1. will be performed prior to increasing 
THERMAL' POWER abo the limit of Required Action A.1, even when 
Condition A is exited pr" r to performing Required Action A.4. 
Performance of SR 3. .1.1 and SR 3.2.1.2 are necessary to assure F0 (Z) 
is properly evaluate prior to increasing THERMAL POWER. 

fil~ 
If it is found that the maximum calculated value of F0 (Z) that can occur 
during normal maneuvers, FJ" (Z) , exceeds its specified limits, there exists 
a otential for F8(Z) to become excessively high if a normal operational 
transient occur . Redyeing the AFO by ~ 1 % for each 1 % by which 
ey{Z} exceeds its limit \•tithin the allowed Completion Time of 4 hoYrs, 
restricts the axial flyx distribYtion sYch that even if a transient occyrred, 
core peaking factors are not exceeded. 

B 3.2.1B-5 Rev. 4.0 
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BASES 

F0(Z) (RAOC-~hodology) 
B 3.2.1B 

ACTIONS (continued) 

INSERT2 

(Next Page) 

Westinghouse STS 

The implicit assblmption is that if VV{Z) '!albles wore recalcbllated 
(consistent with the redblced .A.FD limits), then F8(Z) times the 
recalcbllated W(Z.) '!albles woblld meet the Fe(Z) limit. Note that complying 
with this action (of redblcing .A.FD limits) may also resbllt in ·a power 
redblciion. Hence the need for Reqblired Actions B.2, B.3 and B.4. 

A reduction of the Power Range Neutron Flux-High t ·p setpoints by ;;:: 1 % 
for each ·1 % by which the maximum allowable power reduced, is a 
conservative action for protection against the consequ nces of severe 
transients with unanalyzed power distributions. The C pletion Time of 
72 hours is sufficient considering the small likelihood of severe transient 
in this time period and the preceding prompt reduction in HERMAL 
POWER •• a "'""~ "'d"cin~ AFD limits in accordance with Required 
Ac~s.;. er. limitand 

the 

Reduction in the Overpower AT trip setpo ts value of K4 by ;;:: 1 % for each 
1 % by which the maximum allowable pow r is reduced, is a conservative .----.... 
action for protection against the consequen es of severe transients with limit and 

unanalyzed power distributions. The Campi tion Time of 72 hours is 
sufficient considering the small likelihood of evere transient in t i 1me 
period, and the preceding prompt reduction in HERMAL POWER 
result of reducing AFD limits in accordance with Required Action BJf° 

p [@ 
~ 

Verification that Ft (Z) has been restored to within its limit, by performing 
SR 3.2.1.1 and SR 3.2.1.2 prior to increasing THERMAL POWER above 
the maximum allowable power limit imposed by Required Action B.4~ ~ 
ensures that core conditions during operation at higher power levels and ~ 
future operation are consistent with safety analyses assumptions. 

B 3.2.1B-6 Rev. 4.0 
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INSERT 2 

If it is found that the maximum calculated value of Fa(Z) that can occur during normal maneuvers, Fa w(Z), exceeds its 
specified limits, there exists a potential for F8(Z) to become excessively high if a normal operational transient occurs. As 

discussed above, Required Action 8.1.1 requires that a new RAOC operating space be implemented to restore Faw(Z) to 
within its limits. Required Action 8.1.2 requires that SR 3.2.1.1 and SR 3.2.1.2 be performed if control rod motion occurs 
as a resuit of implementing the new RAOC operaiing space in accordance with Required Action 8.1.1. The perfom,ance 
of SR 3.2.1.1 and SR 3.2.1.2 is necessary to assure Fa(Z) is properly evaluated after any rod motion resulting from the 
implementation of a new RAOC operating space in accordance with Required Action 8.1.1. 

When Fa w(Z) exceeds its limit, Required Action 8.2.1 may be implemented instead of Required Action 8.1. Required 
Action 8.2.1 limits THERMAL POWER to less than RA TED THERMAL POWER by the amount specified in the COLR. It 
also requires reductions in the AFD limits by the amount specified in the COLR. If the RAOC operating spaces specified in 
the COLR are insufficient to ensure margin to the Fa w(Z) limit, then Required Action 8.2.1 must be entered and 
THERMAL POWER must be limited to less than or equal to 50% RTP and AFD limits must be reduced by the amounts 
specified in the COLR. This maintains an acceptable absolute power density relative to the maximum power density 
value assumed in the safety analyses. 

If the required Fa w(z) margin improvement exceeds the margin improvement available from the pre-analyzed THERMAL 
POWER and AFD reductions provided in the COLR, then THERMAL POWER must be further reduced to less than or 
equal to 50% RTP. In this case, reducing THERMAL POWER to less than or equal to 50% RTP will provide additional 
margin in the transient Fa by the required change in THERMAL POWER and the increase in the Fa limit. This will ensure 
that the Fa limit is met during transient operation that may occur at or below 50% RTP. 

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. The limit on 
THERMAL POWER initially determined by Required Action 8.2.1 may be affected by subsequent determinations of 
Fa w(Z) and would require power reductions within 4 hours of the Fa w(Z) determination, if necessary to comply with the 
decreased THERMAL POWER limit. Decreases in Fa w(Z) would allow increasing the THERMAL POWER limit and 
increasing THERMAL POWER up to this revised limit. 

Required Action 8.2.1 is modified by a Note that states Required Action 8.2.4 shall be completed whenever Required 
Action 8.2.1 is performed prior to increasing THERMAL POWER above the limit of Required Action 8.2.1. Required 
Action 8.2.4 requires the performance of SR 3.2.1.1 and SR 3.2.1.2 prior to increasing THERMAL POWER above the limit 
established by Required Action 8.2.1. The Note ensures that the SRs will be performed even if Condition 8 may be 
exited prior to performing Required Action 8.2.4. The performance of SR 3.2.1.1 and SR 3.2.1.2 is necessary to assure 
Fa(Z) is properly evaluated prior to increasing THERMAL POWER. 

If an Fa surveillance is performed at 100% RTP conditions, and both Fa c(Z) and Faw(Z) exceed their limits, the option to 
reduce the THERMAL POWER limit in accordance with proposed Required Action 8.2.1 instead of implementing a new 
operating space in accordance with proposed Required Action 8.1, will result in a further power reduction after Required 
Action A.1 has been completed. However, this further power reduction would be permitted to occur over the next 4 hours. 
In the event the evaluated THERMAL POWER reduction in the COLR for proposed Required Action 8.2.1 did not result in 
a further power reduction (for example, if both Condition A and Condition 8 were entered at less than 100% RTP 
conditions), then the THERMAL POWER level established as a result of completing Required Action A.1 will take 
precedence, and will establish the effective operating power level limit for the unit until both Conditions A and 8 are exited. 
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~ 
Fa(Z) (RAOC-W(Z) Methodology) 

B 3.2.18 

BASES 

ACTIONS (continued) 

L 

SURVEILLANCE 
REQUIREMENTS 

Westinghouse STS 

C. 1 

If Required Actions A.1 through A.4 or B.1 through B. not met within 
their associated Completion Times, the plant must be placed in a mode or 
condition in which the LCO requirements are not applicable. This is done · 
by placing the plant in at least MODE 2 within 6 hours. 

This allowed Completion Time is reasonable based on operating 
experience regarding the amount of time it takes to reach MODE 2 from 
full power operation in an orderly manner and without challenging plant 
systems. 

R 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The Note applies 
du · g the first power ascension after a refueling. It states that 
THE AL POWER may be increased until an equilibrium power I el 
has bee achieved at which a power distribution map can be o ined. 
This allowa e is modified, however, by one of the Frequen conditions 
that requires ification that F8 (Z) and FJ" (Z) are within eir specified 
limits after a pow rise of more than 10% RTP overt THERMAL 
POWER at which th were last verified to be withi specified limits. 
Because F8(Z) and F0 ) could not have previ sly been measured in 
this reload core, there is a cond Frequenc condition, applicable only 
for reload cores, that requires eterminati of these parameters before 
exceeding 75% RTP. This ensu th some determination of F8(Z) and 
FJ" (Z) are made at a lower power I I at which adequate margin is 
available before going to 100% P. A , this Frequency condition, 
together with the Frequency ondition requ ·ng verification of F8 (Z) and 
FJ"(Z) following a power· crease of more tha 0%, ensures that they 
are verified as soon RTP (or any other level for xtended· operation) is 
achieved. In the a ence of these Frequency condit1 s, it is possible to 
increase power RTP and operate for 31 days without rification of 
F8(Z) and F (Z). The Frequency condition is not intende o require 
verificati of these parameters after every 10% increase in po er level 
above e last verification. It only requires verification after a po level 

ieved for extended operation that is 10% higher than that pow at 
ich Fa(Z) was last measured. 

B 3.2.18-7 Rev. 4.0 
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BASES 

F0 (Z) (RAO~ethodology) 
B 3.2.18 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.1.1 

some determination of 
Fac(z) is made prior to 
achieving a significant 
power level where the 
peak linear heat rate 
could approach the 
limits assumed in the 
safety analyses. 

This Frequency condition is 
not intended to require 
verification of these 
parameters after every 10% 
increase in RTP above the 
THERMAL POWER at 
which the last verification 
was performed. It only 
requires verification after a 
THERMAL POWER is 
achieved for extended 
operation that is 10% higher 
than the THERMAL 
POWER at which Fac(z) 
was last measured. 

In the absence of these 
Frequency conditions 
(discussed above) it is 
possible to operate for 31 
EFPD without verification 
of Fac(z). 

Verification that F8(Z) is within its specified limits involves 

increasing F~(Z) to allow for manufacturing tolerance and measurement 

uncertainties in order to obtain F8(Z). Specifically, F~(Z) is the 

measured value of Fa(Z) obtained from incore flux map results and 
F8(Z) = F~(Z) [1.0815] (Ref. 4). F8(Z) is then compared to its specified 

....-------, 
limits. following a refueling 

The limit with which F8(Z) is compared varies inversely with power above 

5 RTP and directly with a function called K(Z) provided in the COLR. 

t is Surveillance in MODE 1 prior to exceeding 75% RTR 
ensures th limit is met when RTP is achieved, beca1:1se 

peaking factors generally decrease as pov.~r level is increased. 

If THERMAL POWER has been increased by ~ 10% RTP since the 
ermination of F8(Z), another evaluation of this factor is required 

] hours after achieving equilibrium conditions at this higher power level 
(to ensure that F8 (Z) values are being reduced sufficiently with power 
increase to stay within the LCO limits). +---------------. 

The Frequency of 31 EFPD is adequate to monitor the change of power 
distribution with core burnup because such changes are slow and well 
controlled when the plant is operated in accordance with the Technical 
Specifications (TS). 

OR 

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

-----------------------------------REVIEWER'S NO TE-----------------------------------
Pla nts controlling Surveillance Frequencies under a Surveillance 
Frequency Control Program should utilize the appropriate Frequency 
description, given above, and the appropriate choice of Frequency in the 
Surveillance Requirement. 

Equilibrium conditions are achieved when the core is sufficiently stable at the intended operating conditions required to perform the 
Surveillance. 

The allowance of up to 24 hours after achieving equilibrium conditions at the increased THERMAL POWER level to complete the 
next Foc(z) surveillance applies to situations where the F0c(z) has already been measured at least once at a reduced THERMAL 
POWER level. The observed margin in the previous surveillance will provide assurance that increasing power up to the next plateau 
will not exceed the Fa limit, and that the core is behaving as designed. 

Westinghouse STS B 3.2.18-8 Rev. 4.0 

*** This record was final approved on 8/1/2018 5:00:24 PM. (This statement was added by the PRIME system upon its validation) 



BASES 

Fa(Z) (RAOC~ethodology) 
B 3.2.1B 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.1.2 

INSERT3 

The nuclear design process includes calculations performed to determine 
that the core can be operated within the F0 (Z) limits. Because flux maps 
are taken in steady state conditions, the variations in power distribution 
resulting from normal operational maneuvers are not present in the flux 
map data. These variations are, however, conservatively calculated by 
considering a wide range of unit maneuvers in normal operation. +he 
maximYm peaking factor increase over steady state valYes, calcYlated as 
a function of core elevation, Z, is called W(Z). MYltiplying the measyred 
total peaking factor, F8 (Z) , by \/1/-(Z) gives the maximYm Fa(Z) calcYlated 

to occYr in normal operation, FJ'{Z} ... 

The limit with which Ft(Z) is compared varies inversely with power above 

I [f (,)l"~ ""'"'"" '"' specified h..:0% :TP and di.rectly with the function K(Z) p_'°vided in the COLR. 

c. Grid plane regions,± 2% inclusive, aii? T~.{Z) CYrve IS pro_.11ded m the COLR for discrete car~ elevations. 

{Next Page) 

d. core plane regions, within± 2% of the Flux map data are typically taken for 30 to 75 core elevations. Ft (Z) 
bank demand position of the control evaluations are not applicable for th0 follo1Ning axial core regions, 
banks. d . t f h . ht ~ measure m percen o core e1g : , 

a. Lower core region, from O to 15% inclusive 
These regions 

The excluded regions at the Upper core region, from 85 to 100% inclusive. 
top and bottom of the core they 

are specified in the COLR O of the core are e eluded from the evaluation 
and are defined to ensure 
that the minimum margin because of the low probability that would be more limiting in 
location is adequately the safety analyses and because of the difficulty of making a precise 
surveilled. A slightly smaller measurement in these regions. 
exclusion zone may be 
specified, if necessary, to 
include the limiting margin 
location in the surveilled 
region of the core. 

If the two most recent F evaluations sho increase in the 
expression maxi over z [ F8(Z) / K(Z)], it is req · d to meet the 
Fa(Z) litni · the last Ft(Z) increased by the greater of a r of 

or by an appropriate factor specified in the COLR (Ref. 5) 

Westinghouse STS B 3.2.1B-9 Rev.4.0 
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INSERT 3 

The measured F0(z) can be determined through a synthesis of the measured planar radial peaking 
factors, FxvM(z), and the measured core average axial power shape, PM(z). Thus, Fac(z) is given by the 
following expression: 

For RAOC operation, the analytical [T(z)f0
LR functions, specified in the COLR for each RAOC 

operating space, are used together with the measured Fxv(z) values to estimate F0(z) for non­
equilibrium operation within the RAOC operating space. When the Fxv(z) values are measured at HFP 
ARO conditions (Axv(z) equals 1.0), Fa w(z) is given by the following expression: 

Non-equilibrium operation can result in significant changes to the axial power shape. To a lesser 
extent, non-equilibrium operation can increase the radial peaking factors, Fxv(z), through control rod 
insertion and through reduced Doppler and moderator feedback at part-power conditions. 

The [T(z)f0
LR functions quantify these effects for the range of power shapes, control rod insertion, and 

power levels characteristic of the operating space. Multiplying [T(z)f0
LR by the measured full power, 

unrodded FxvM(z) value, and the factor that accounts for manufacturing and measurement uncertainties 
gives Fa w(z), the maximum total peaking factor postulated for non-equilibrium RAOC operation. 

••• This record was final approved on 8/1/2018 5:00:24 PM. (This statement was added by the PRIME system upon its validation) 



BASES 

Fa(Z) (RAO~ethodology) 
B 3.2.18 

SURVEILLANCE REQUIREMENTS (continued) 

INSERT4 
(Next Page) 

In the absence of these 
Frequency conditions 
(discussed above) it is possible 
to operate for 31 EFPD without 
verification of F0W(z). 

Westinghouse STS 

-- -------------------------------REVIEWER'S NOTE------------------------------
WC 10216-P-A, Rev. 1 A, "Relaxation of Constant Axial Offset trol 
and Fa S eillance Technical Specification," February 1994, other 
appropriate p t specific methodology, is to be listed in th OLR 
description in the ministrative Controls Section 5.0 address the 
methodology used to rive this factor. 

Performing the Surveilla in MODE 1 prior to ceeding 75% RTP 
ensures that the Fa 1mit is met when RTP is ac · ~ed, because 
peaking factors generally decreased as power leve · increased. 

rified at power levels ;?; 10% RTP above the THERM 
of its last verification, [12] hours after achieving equilibrium 

nditions to ensure that Fa(Z) is within its limit at higher power levels. 

;fhe Surveillance Frequency of 31 EFPD is adequate to monitor the 
change of power distribution with core burnup. The Surveillance may be 
done more frequently if required by the results of Fa(Z) evaluations. 

The Frequency of 31 EFPD is adequate to monitor the change of power 
distribution because such a change is sufficiently slow, when the plant is 
operated in accordance with the TS, to preclude adverse peaking factors 
between 31 day surveillances. 

OR 

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

-----------------------------------REVIEWER'S NOTE-----------------------------------
Plants controlling Surveillance Frequencies under a Surveillance 
Frequency Control Program should utilize the appropriate Frequency 
description, given above, and the appropriate choice of Frequency in the 
Surveillance Requirement. 
------------------------------------------------------------------------------------------------ ] 
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INSERT 4 

and that the first required 
performance of SR 3.2.1.2 after 
a refueling is performed at a 
power level high enough to 
provide a high level of 
confidence in the accuracy of 
the Surveillance result. 

SR 3.2.1.2 requires a Surveillance of F0 w(z) during the initial startup followin each 
refueling within [24] hours after ashieving eq1:1ilibri1:1ffi sonditions after excee mg 75% 
RTP. THERMAL POWER levels below 75% are typically non-limiting wit espect to the 

Equilibrium conditions are achieved when the core is sufficiently stable at the intended 
operating conditions required to perform the Surveillance. 

If a previous Surveillance of F0 w(z) was performed at part power conditions, SR 3.2.1.2 
also requires that F0 w(z) be verified at power levels ~ 10% RTP above the THERMAL 
POWER of its last verification within [24] hours after achieving equilibrium conditions. 
This ensures that F0 w(z) is within its limit using radial peaking factors measured at the 
higher power level. 

The allowance of up to 24 hours after achieving equilibrium conditions will provide a 
more accurate measurement of F0 w(Z) by allowing sufficient time to achieve equilibrium 
conditions and obtain the power distribution measurement while still req1:1iring 
perforffianse of the s1:1F\1eillanse before the f1:1el besomes s1:1ffisiently sonditioned s1:1sh 
that load follow operation san be iffiplemented. 
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BASES 
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Westinghouse STS 

Fo(Z) (RAOC-~ethodology) 
B 3.2.18 
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Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1C Heat Flux Hot Channel Factor (Fa(Z) (CAOC-W(Z) Methodology) 

BASES 

BACKGROUND 

In the unlikely event that measurements 
indicate that the limit for F0 W(z) could be 
exceeded during future non-equilibrium 
operation, a more restrictive CAOC 
operating space specified in the Core 
Operating Limits Report (COLR) may be 
implemented to restore margin to the 
Faw(z) limit. A CAOC operating space is 
a unique combination of an allowable 
AFD band and Control Bank Insertion 
Limits. A more restrictive CAOC 
operating space would employ a 
narrower AFD band, shallower Control 
Bank Insertion Limits, or a combination 
of the two. W(z) functions for each 
CAOC operating space are specified in 
the COLR. If none of the CAOC 
operating spaces provides adequate 
margin to the F0 W(z) limit, then 
THERMAL POWER must be limited to 
less than RATED THERMAL POWER. 

Westinghouse STS 

The purpose of the limits on the values of Fa(Z) is to limit the local 
(i.e., pellet) peak power density. The value of Fa(Z) varies along the axial 
height (Z) of the core. 

Fa(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. Therefore, Fa(Z) is a measure of the 
peak fuel pellet power within the reactor core. 

During power operation, the global power distribution is limited by 
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4, 
"QUADRANT POWER TILT RATIO (QPTR)," which are directly and 
continuously measured process variables. These LCOs, along with 
LCO 3.1.6, "Control Bank Insertion Limits," maintain the core limits on 
power distributions on a continuous basis. 

Fa(Z) varies with fuel loading patterns, control bank insertion, fuel burnup, 
and changes in axial power distribution. 

Fa(Z) is measured periodically using the incore detector system. These 
measurements are generally taken with the core at or near equilibrium 
conditions. 

Using the measured three dimensional power distributions, it is possible 
to derive a measured value for Fa(Z). However, because this value 
represents a equilibrium condition, it does not include the variations in the 
value of Fa(Z) which are present during nonequilibrium situations such as 
load following or power ascension. 

To account for these possible variations, the equilibrium value of Fa(Z) is 
adjusted as Fg' (Z) by an elevation dependent factor that accounts for the 
calculated worst case transient conditions. 

Core monitoring and control under non-equilibrium conditions are 
accomplished by operating the core within the limits of the appropriate 
LCOs, including the limits on AFD, QPTR, and control rod insertion. 

B 3.2.1C-1 Rev. 4.0 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

Westinghouse STS 

F0 (Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

This LCO precludes core power distributions that violate the following 
fuel design criteria: 

a. During a large break loss of coolant accident (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 
departure from nucleate boiling (DNB) condition, 

c. During an ejected rod accident, the energy deposition to the fuel 
must not exceed 280 cal/gm (Ref. 2), and 

d. The control rods must be capable of shutting down the reactor with a 
minimum required SOM with the highest worth control rod stuck fully 
withdrawn (Ref. 3). 

Limits on F0 (Z) ensure that the value of the initial total peaking factor 
assumed in the accident analyses remains valid. Other criteria must also 
be met (e.g., maximum cladding oxidation, maximum hydrogen 
generation, coolable geometry, and long term cooling). However, the 
peak cladding temperature is typically most limiting. 

F0 (Z) limits assumed in the LOCA analysis are typically limiting relative to 
(i.e., lower than) the F0 (Z) limit assumed in safety analyses for other 
postulated accidents. Therefore, this LCO provides conservative limits for 
other postulated accidents. 

F0 (Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). 

The Heat Flux Hot Channel Factor, F0 (Z), shall be limited by the following 
relationships: 

Fa(Z) :s; ( CFQ/P ) K(Z) 

Fa(Z) :s; ( CFQ/0.5 ) K(Z) 

for P > 0.5 

for P :s; 0.5 

where: CFQ is the F0 (Z) limit at RTP provided in the COLR, 

K(Z) is the normalized F0 (Z)~a function of core height 
provided in the COLR, and 

limit 

P = THERMAL POWER/RTP 

B 3.2.1C-2 Rev. 4.0 
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BASES 

LCO (continued) 

INSERT 1 
(Next Page) 

Violating the F0 (z) LCO 
limits could result in 
unacceptable 
consequences if a design 
basis event were to occur 
while F0 (z) exceeds its 
specified limits. 

Westinghouse STS 

F0 (Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

For this facility, the actual values of CFQ and K(Z) are in the COLR; 
however, CFQ is normally a number on the order of [2. ], and K(Z) is a 
function that looks like the one provided in Figure B 3.2.1 C-1. 

For Constant Axial Offset Control operation, Fa(Z) is approximated by 
F8(Z) and Ft(Z). Thus, both F8(Z) and Ft(Z) must meet the preceding 
limits on F0(Z). 

An F8 (Z) evaluation requires obtaining an in core flux map in MODE 1. 

From the incore flux map results we obtain the measured value ( F~(Z)) of 

Fa(Z). Then, 

F8(Z) = F~(Z) [1.0815] 

where [1.0815] is a factor that accounts for fuel manufacturing tolerances 
and flux map measurement uncertainty. 

F8(Z) is an excellent approximation for F0 (Z) when the reactor is at the 
steady state power at which the incore flux map was taken. 

The expression for Ft (Z) is: [W(z)]COLR Aa (z) Rj 
p 

distribution transients encountered during normal operation. V\.'-(Z.) is 
included in the COLR. The F8(Z) is calculated at equilibrium conditions. 

The F0(Z) limits define limiting values for core power peaking that 
precludes peak cladding temperatures above 2200°F during either a large 

small break LOCA. 

This L: 0 requires operation within the bounds assumed in the safety 
analyse . Calculations are performed in the core design process to 
confirm that the core can be controlled in such a manner during operation 
that it can stay within the LOCA F0 (Z) limits. If F8(Z) cannot be 
maintained within the LCO limits, reduction of the core power is required. 

Violating the LCO limits for Fa(Z) produces unacceptable consequences if 
a design basis event occurs while Fa(Z) is outside its specified limits. 

B 3.2.1C-3 Rev. 4.0 
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Revised INSERT #1 for Bases B 3.2.1 C 

[W(z)f0
LR is the cycle and burnup dependent function, specified in the COLR, which 

accounts for power distribution transients encountered during non-equilibrium normal 
operation. [W(z)f0

LR functions are specified for each analyzed CAOC operating space 
(i.e., each unique combination of AFD band and Control Bank Insertion Limits). The 
[W(z)f0

LR functions account for the iimiting non-equiiibrium axiai power shapes 
postulated to occur during normal operation for each CAOC operating space. Limiting 
power shapes at both full and reduced power operation are considered in determining 
the maximum values of [W(z)f0

LR_ The [W(z)f0
LR functions also account for the 

following effects: (1) the increase in radial peaking in rodded core planes due to the 
presence of control rods during non-equilibrium normal operation, (2) the increase in 
radial peaking that occurs during part-power operation due to reduced fuel and 
moderator temperatures, and (3) the increase in radial peaking due to non-equilibrium 
xenon effects. The [W(z)f0

LR functions are normally calculated assuming that the 
Surveillance is performed at the Target Axial Offset core conditions. Surveillance 
specific [W(z)f0

LR values may be generated for a given surveillance core condition. 

P is the THERMAL POWER/ RTP. 

Rj is a cycle and burnup depen nt analytical factor specified in the COLR that accounts 
for potential increases in Fa w(z) b tween Surveillances. Rj values are provided for each 
CAOC operating space. 

Aa(z) is a function that adjusts the Faw(z) Surveillance for differences between the reference core 
condition assumed in generating the [W(z)]coLR function and the actual core condition that exists 
when the Surveillance is performed. Normally, this reference core condition is defined as the same 
core condition that is used to establish the target AO (i.e., the target axial flux difference at RTP) in 
LCO 3.2.3. For simplicity, Aa(z) can be assumed to be 1.0 when the Faw(z) Surveillance is 
performed at a core condition consistent with updating the target AO and when Control Bank D is 
not inserted below the axial elevation where the limiting Fa margin is predicted to occur (as 
specified in the COLR). Aa(z) can also be assumed to be 1.0 if the Faw(z) Surveillance is not 
performed at conditions consistent with updating the target AO, and a Surveillance specific 
[W(z)]coLR function associated with performing the Surveillance at the applicable core condition is 
specified in the COLR. If the conditions specified in the COLR for assuming Aa(z)=1.0 are not met 
and a Surveillance specific [W(z)]COLR function has not been specified, then the Aa(z) function is 
calculated using the NRC approved methodology in Reference 6. 
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BASES 

APPLICABILITY 

ACTIONS 

If an F0 surveillance is performed at 100% 
RTP conditions, and both F0C(Z) and 
F0W(Z) exceed their limits, the option to 
reduce the THERMAL POWER limit in 
accordance with proposed Required Action 
B.2.1 instead of implementing a new 
operating space in accordance with 
proposed Required Action B.1, will result in 
a further power reduction after Required 
Action A.1 has been completed. However, 
this further power reduction would be 
permitted to occur over the next 4 hours. In 
the event the evaluated THERMAL 
POWER reduction in the COLR for 
proposed Required Action B.2.1 did not 
result in a further power reduction (for 
example, if both Condition A and Condition 
B were entered at less than 100% RTP 
conditions), then the THERMAL POWER 
level established as a result of completing 
Required Action A.1 will take precedence, 
and will establish the effective operating 
power level limit for the unit until both 
Conditions A and B are exited. 

Westinghouse STS 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

The Fa(Z) limits must be maintained in MODE 1 to prevent core power 
· distributions from exceeding the limits assumed in the safety analyses. 

Applicability in other MODES is not required because there is either 
insufficient stored energy in the fuel or insufficient energy being 
transferred to the reactor coolant to require a limit on the distribution of 
core power. 

Reducing THERMAL POWER by~ 1% RTP for each 1% by which F5(Z) 

exceeds its limit, maintains an acceptable absolute power density. F5(Z) 

is F~(Z) multiplied by a factor accounting for manufacturing tolerances 

and measurement uncertainties. 'F~(Z) is the measured value of Fa(Z). 
The Completion time of 15 minutes provides an acceptable time to 
reduce power in an orderly manner and without allowing the plant to 
remain in an unacceptable condition for an extended period of time. The 
maximum allowable power level initially determined by Required· Action 
A.1 may be affected by subsequent determinations of F8 (Z) and would 
require power reductions within 15 minutes of the F8(Z) determination, if 
necessary to comply with the decreased maximum allowable power level. 
Decreases in F8(Z) would allow increasing the maximum allowable 
power level and increasing power up to this revised limit. 

f-7 "'th-a"'""t T""H.,.,,E""'R"'"M""'A..,..L""'P"=o""'WE==R,...,.is""'l,,...im"""it-ed-,---, 
below RATED THERMAL POWER 
by Required Action A.1 

A reduction of the Power Range Neutron Flux - Hi p setpoints by 
~ 1 % for each 1 % by which F8 (Z) · · , s a conservative 
action for protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period and the preceding prompt reduction in THERMAL POWER in 
accordance with Required Action A.1. The maximum allowable Power 
Range Neutron Flux - High trip setpoints initially determined by Required 
Action A.2 may be affected by subsequent determinations of F8 (Z) and 
would require Power Range Neutron Flux - High trip setpoint reductions 
within 72 hours of the F8 (Z) determination, if necessary to comply with 
the decreased maximum allowable Power Range Neutron Flux - High trip 
setpoints. Decreases in F8(Z) would allow increasing the maximum 
allowable Power Range Neutron Flux - High trip setpoints. 

B 3.2.1C-4 Rev. 4.0 
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BASES 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

ACTIONS (continued) that THERMAL POWER is limited 
below RATED THERMAL POWER 
by Required Action A.1 

prior to increasing 

THERMAL POWER above 

the limit of Required Action 

A.1. The Note also states 

that SR 3.2.1.2 is not 

required to be performed if 

this Condition is entered 

prior to THERMAL POWER 

exceeding 75% RTP after a 

refueling. 

Westinghouse STS 

I 
Reduction in the Overpower 11 T trip setpqip{ts (value of Ki) by .:: 1 % for 
each 1 % by which F8 (Z) exceeds its limi¥,'ls a conservative action for 
protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period, and the preceding prompt reduction in THERMAL POWER in 
accordance with Required Action A.1. The maximum allowable 
Overpower 11 T trip setpoints initially determined by Required Action A.3 
may be affected by subsequent determinations of F8(Z) and would · 

require Overpower 11 T trip setpoint reductions within 72 hours of the 
F8(Z) determination, if necessary to comply with the decreased maximum 

allowable Overpower 11 T trip setpoints. Decreases in F8 (Z) would allow 

increasing the maximum Overpower 11 T trip setpoints. 

A.4 

Verification that F8 (Z) has been restored to within its limit, by performing 
SR 3.2.1.1 and SR 3.2.1.2 prior to increasing THERMAL POWER above 
the limit imposed by Required Action A.1, ensures that core conditions 

eration at higher power levels and future operation are 
consistent with sa e a 

Condition A is modified by a Note that requires equired Action A.4 to be 
performed whenever the Condition is entered :rhis ensures that 
SR 3.2.1.1 and SR 3.2.1. will be performed prior to increasing 
THERMAL POWER abo the limit of Required Action A.1, even when 
Condition A is exited pr· r to performing Required Action A.4. 
Performance of SR 3. .1.1 and SR 3.2.1.2 are necessary to assure Fa(Z) 
is properly evaluate rior to increasing THERMAL POWER. 

{if required) 

!U~ 
If it is found that the maximum calculated value of Fa(Z) that can occur 
during normal maneuvers, FJV (Z) , exceeds its specified limits, there exists 
a potential for F8 (Z) to become excessively high if a normal operational 

B 3.2.1C-5 Rev. 4.0 
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INSERT2 
(Next Page) 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

ACTIONS (continued) 

INSERT3 
(Next Page) 

that THERMAL POWER is limited 
below RATED THERMAL 
POWER by Required Action 8.2.1 

Westinghouse STS 

transient occurs. -P.€~Glf.llG-l,~-H=IEf:~~-f=.l,aJ.¥'i/-EF~,,,_~~~~u­

each 1 % by which F'J' {Z} exceeds its limit within the allowed Completion 

Time of 4 hoblrs, maintains an acceptable absolblte pov.'.er density sblch 
that even if a transient occblrred, core peaking factors are not exceeded. 

that THERMAL POWER is limited below RATED 
THERMAL POWER by Required Action 8.2.1 

A reduction of the Power Range Neutron Flux igh trip setpoints by ;;:: 1 % 
for each 1 % by •.vhich ~{Z} · · · , 1s a conservative action for 

protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period and the preceding prompt reductio~i THERMAL POWER~in 
accordance with Required Action B.~ 

the 

~ limit 

B.3~ 2.1. 

e uction in the Overpower AT trip setpoints value of ~ by ;;:: 1 % for each 
1°0 · w{Z} exceeds its limit, is a conservative action for 

protection against the consequences of severe transients with 
unanalyzed power distributions. The Completion Time of 72 hours is 
sufficient considering the small likelihood of a severe transient in this time 
period, and the preceding prompt reductio~i ifHERMAL POWERk. 
accordance with Required Action B. . 

the 
limit 

2.1 

. 

Verification that Fg' (Z) has been res red to within its limit, by performing 

SR 3.2.1.1 and SR 3.2.1.2 prior to inc sing THERMAL POWER above 
the limit imposed by Required Action B. ensures that core conditions 
during operation at higher power levels and future operation are 
consistent with safety analyses assumptions. 

Condition B is modified by a Note that reqblires Reqblired Action B.4 to be 
performed •.vhenever the Condition is entered. This ensblres that 
SR 3.2.1.1 and SR 3.2.1.2 'Nill be performed prior to increasing 
THERMAL PO\JVER above the limit of Reqblired Action B.1, even when 
Condition A is exited prior to performing Reqblired Action B.4. 
Performance of SR 3.2.1.1 and SR 3.2.1.2 are necessary to assblre ~ 
is properly evalblated prior to increasing THERMAL POWER 
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INSERT2 

Implementing a more restrictive CAOC operating space, specified in the COLR, within 
the allowed Completion Time of 4 hours will restrict the AFD such that core peaking 
factor limits will not be exceeded during non-equilibrium normal operation. Several 
CAOC operating spaces, representing successively smaller AFD bands and, optionally, 
shaiiower Controi Bank insertion Limits, may be specified in the COLR. The 
corresponding [W(z)]COLR functions for these operating spaces can be used to 
determine which CAOC operating space would result in acceptable non-equilibrium 
operation within the FQW(z) limit. 

INSERT3 

If it is found that the maximum calculated value of Fa(Z) that can occur during normal 
maneuvers, Faw(Z), exceeds its specified limits, there exists a potential for F8(Z) to 
become excessively high if a normal operational transient occurs. As discussed above, 
Required Action 8.1.1 requires that a new CAOC operating space be implemented to 
restore Fa w(Z) to within its limits. Required Action 8.1.2 requires that SR 3.2.1.1 and SR 
3.2.1.2 be performed if control rod motion occurs as a result of implementing the new 
CAOC operating space in accordance with Required Action 8.1.1. The performance of 
SR 3.2.1.1 and SR 3.2.1.2 is necessary to assure Fa(Z) is properly evaluated after any 
rod motion resulting from the implementation of a new CAOC operating space in 
accordance with Required Action 8.1.1. 

When Fa w(z) exceeds its limit, Required Action 8.2.1 may be implemented instead of 
Required Action 8.1. Required Action 8.2.1 limits THERMAL POWER to less than 
RA TED THERMAL POWER by the amount specified in the COLR. If the more 
restrictive CAOC operating spaces specified in the COLR are insufficient to ensure 
margin to the Fa w(z) limit, the THERMAL POWER must be limited to less than or equal 
to 50% RTP. This maintains an acceptable absolute power density relative to the 
maximum power density value assumed in the safety analyses. 

If the required Fa w(z) margin improvement exceeds the margin improvement available 
from the pre-analyzed THERMAL POWER and AFD reductions provided in the COLR, 
then THERMAL POWER must be further reduced to less than or equal to 50% RTP. In 
this case, reducing THERMAL POWER to less than or equal to 50% RTP will provide 
additional margin in the transient Fa by the required change in THERMAL POWER and 
the increase in the Fa limit. This will ensure that the Fa limit is met during transient 
operation that may occur at or below 50% RTP. 
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INSERT 3 (continued) 

The Completion Time of 4 hours provides an acceptable time to reduce power in an 
orderly manner to preclude entering an unacceptable condition during future non­
equilibrium operation. The limit on THERMAL POWER initially determined by Required 
Action B.2.1 may be affected by subsequent determinations of Fa w(z) and would require 
power reductions within 4 hours of the Fa w(z) determination, if necessary to comply with 
the decreased THERMAL POWER limit. Decreases in Fa w(z) would allow increasing 
the THERMAL POWER limit and increasing THERMAL POWER up to this revised limit. 

Required Action B.2.1 is modified by a Note that states Required Action B.2.4 shall be 
completed whenever Required Action B.2.1 is performed prior to increasing THERMAL 
POWER above the limit of Required Action B.2.1. Required Action B.2.4 requires the 
performance of SR 3.2.1.1 and SR 3.2.1.2 prior to increasing THERMAL POWER above 
the limit established by Required Action B.2.1. The Note ensures that the SRs will be 
performed even if Condition B may be exited prior to performing Required Action B.2.4. 
The performance of SR 3.2.1.1 and SR 3.2.1.2 is necessary to assure Fa(Z) is properly 
evaluated prior to increasing THERMAL POWER. 

If an Fa surveillance is performed at 100% RTP conditions, and both Fa c(Z) and Fa w(Z) 
exceed their limits, the option to reduce the THERMAL POWER limit in accordance with 
proposed Required Action B.2.1 instead of implementing a new operating space in 
accordance with proposed Required Action 8.1, will result in a further power reduction 
after Required Action A.1 has been completed. However, this further power reduction 
would be permitted to occur over the next 4 hours. In the event the evaluated THERMAL 
POWER reduction in the COLR for proposed Required Action B.2.1 did not result in a 
further power reduction (for example, if both Condition A and Condition B were entered 
at less than 100% RTP conditions), then the THERMAL POWER level established as a 
result of completing Required Action A.1 will take precedence, and will establish the 
effective operating power level limit for the unit until both Conditions A and B are exited. 
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BASES 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

ACTIONS (continued) 

SURVEILLANCE 
REQUIREMENTS 

Westinghouse STS 

~ C.1 I 
if Required Actions A.1 through A.4 or B.; through 8.~ are not met within 
their associated Completion Times, the plant must be placed in a mode or 
condition in which the LCO requirements are not applicable. This is done 
by placing the plant in at least MODE 2 within 6 hours. 

This allowed Completion Time is reasonable based on operating 
experience regarding the amount of time it takes to reach MODE 2 from 
full power operation in an orderly manner and without challenging plant 
systems. 

3.2.1.1 and SR 3.2.1.2 are modified by a Note. The Note applies 
dun the first power ascension after a refueling. It states that 
THER L POWER may be increased until an equilibrium power I el 
has been chieved at which a power distribution map can be o ined. 
This allowan is modified, however, by one of the Frequen conditions 
that requires ve · 1cation thatF8(Z) and Ft(Z) are within eir specified 
limits after a power ·se of more than 10% RTP overt THERMAL 
POWER at which the ere last verified to be withi specified limits. 
Because F8 (Z) and Ft ( could not have previ sly been measured in 
this reload core, there is a s and Frequenc condition, applicable only 
for reload cores, that requires erminati of these parameters before 
exceeding 75% RTP. This ensure th some determination of F8 (Z) and 
Ft (Z) are made at a lower power I at which adequate margin is 
available before going to 100% P. Als this Frequency condition, 
together with the Frequency ondition requir verification of F8(Z) and 
Ft (Z) following a power · crease of more than %, ensures that they 

RTP (or any other level fore ended operation) is 
ence of these Frequency conditio , it is possible to 

increase power RTP and operate for 31 days without v ification of 
F8(Z) and F (Z). The Frequency condition is not intended require 
verificati of these parameters after every 10% increase in po r level 
above e last verification. It only requires verification after a powe evel 

ieved for extended operation that is 10% higher than that power t 
ich Fa(Z) was last measured. 
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*** This record was final approved on 8/1/2018 5:00:24 PM. (This statement was added by the PRIME system upon its validation) 



BASES 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.1.1 

some determination of Fac(z) is 
made prior to achieving a 
significant power level where the 
peak linear heat rate could 
approach the limits assumed in 
the safety analyses. 

This Frequency condition is not 
intended to require verification of 
these parameters after every 10% 
increase in RTP above the 
THERMAL POWER at which the last 
verification was performed. It only 
requires verification after a power 
level is achieved for extended 
operation that is 10% higher than the 
THERMAL POWER at which Fac(z) 
was last measured. 

In the absence of these 
Frequency conditions 
(discussed above) it is possible 
to operate for 31 EFPD without 
verification of Fac(z). 

Verification that F8(Z) is within its specified limits involves increasing 
F~(Z) to allow for manufacturing tolerance and measurement 

uncertainties in order to obtain F8(Z). Specifically, F~(Z) is the 
easured value of F0 (Z) obtained from incore flux map results and 
c(Z) = F~(Z) [1.0815] (Ref. 4). F8(Z) is then compared to its specified 

lim s. 
following a refueling 

·t with which F8 (Z) is compared varies inversely with power above 

50% RT and directly with a function called K(Z) provided in the COLR. 

Performing ·s Surveillance in MODE 1 prior to exceeding 75% RT 
ensures that c limit is met when RTP is achieved, becablse 

.....,....,..,.....,------, 
peaking factors generally decrease as power level is increased. initial or most recent 

THERMAL POWER has been increased by ~ 10% RTP since the 
ermination of F8 (Z) , another evaluation of this factor is required 

] hours after achieving equilibrium conditions at this higher power level 
(to ensure that F8(Z) values are being reduced sufficiently with power 
increase to stay within the LCO limits).+--------------, 

The Frequency of 31 EFPD is adequate to monitor the change of power 
distribution with core burnup because such changes are slow and well 
controlled when the plant is operated in accordance with the Technical 
Specifications (TS). 

OR 

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

-----------------------------------REVIEWER'S NOTE-----------------------------------
Plants controlling Surveillance Frequencies under a Surveillance 
Frequency Control Program should utilize the appropriate Frequency 
description, given above, and the appropriate choice of Frequency in the 
Surveillance Requirement. 
------------------------------------------------------------------------------------------------ ] 

Equilibrium conditions are achieved when the core is sufficiently stable at the intended operating conditions required to perform the 
Surveillance. 

The allowance of up to 24 hours after achieving equilibrium conditions at the increased THERMAL POWER level to complete the 
next F0 C(Z) surveillance applies to situations where the F0 C(Z) has already been measured at least once at a reduced THERMAL 
POWER level. The observed margin in the previous surveillance will provide assurance that increasing power up to the next plateau 
will not exceed the Fa limit, and that the core is behaving as designed. 
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BASES 

FQ(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.1.2 

[W(z)]COLR factors are 

axial core regions near the top and bottom of 

the core. The excluded regions,_ usually the 

top and bottom [15)%, are specified in the 

COLR and are defined to ensure that the. 

minimum margin location is adequately 

surveilled. A slightly smaller exclusion zone 

may be specified, if necessary, to include the 

limiting margin location in the surveilled region 

of the core. 

The nuciear design process inciudes caicuiations performed to determine 
that the core can be operated within the FQ(Z) limits. Because flux maps 
are taken in steady state conditions, the variations in power distribution 
resulting from normal operational maneuvers are not present in the flux 
map data. These variations are, however, conservatively calculated by 
considering a wide range of unit maneuvers in normal operation. The 
maximum peaking factor increase over steady state values, calculated as 
a function of core elevation, Z, is called . Multiplying the measured 
total peaking factor, F8(2), by ives t maximum FQ(Z) calculated 

The limit with which Fcf (Z) is compared varies inversely with power above 

50% RTP and directly with the function K(Z) provided in the COLR. 

cwve is provided in the COLR for discrete core elevations. 
Flux map data are typically taken for 30 to 75 core elevations. Fcf (Z) 

evaluations are not applicable for axial core regions, 
measw·ed in percent of core height. 

a... Lower core region, from Oto 15% inclYsive and 

b.. Upper core region, from 85 to 100% inclYsive. 

I These regions 1-- ---7"'The top and bottom 15% of the core are exclu 

Westinghouse STS 

because of the low probability that would be more limiting in 
the safety analyses and because of the difficulty of making a precise 
measurement in these regions. 

·s Surveillance has been modified by a Note that may require that m 
frequ t surveillances be performed. If Fcf (Z) is evaluated, an ev ation 

of the expr ion below is required to account for any incre to F~(Z) 

that may occur a cause the FQ(Z) limit to be excee efore the next 
required FQ(Z) evalua 

maximum over z 

it is require meet the FQ(Z) limit with the last Fcf (Z) inc 
great a factor of [1.02] or by an appropriate factor specified 1 

R (Ref. 5) 
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BASES 

Fa(Z) (CAOC-W(Z) Methodology) 
B 3.2.1C 

SURVEILLANCE REQUIREMENTS (continued) 

INSERT4 
(Next Page) 

In the absence of these Frequency 
conditions (discussed above) it is 
possible to operate for 31 EFPD 
without verification of FaW(z). 

Westinghouse STS 

or to evalyate Fa(Z) more freqyently, each 7 EFPO. These alternative 
reqYirements prevent Fa(Z) from exceeding its limit for any significant 
period of time 'NithoYt detection. 

P@rforming th0 SYrveillance in MOOE 1 prior to exceeding 75% RTP 
ensYres that the Fa(Z) limit is m0t when RTP is achieved, becaYse 
peaking factors are generally decreased as power level is increased. 

Fa(Z) is verified at pov,er le>Jels ~ 10% RTP above the THERMAL 
POWER of its last verification, [12] hoYrs after achieving eqYilibriYm 
conditions to ensyre that Fa(Z) is 'Nithin its limit at higher po>Ner levels. 

he Surveillance Frequency of 31 EFPD is adequate to monitor the 
change of power distribution with core burnup. The Surveillance may be 
done more frequently if required by the results of Fa(Z) evaluations. 

The Frequency of 31 EFPD is adequate to monitor the change of power 
distribution because such a change is sufficiently slow, when the plant is 
operated in accordance with the TS, to preclude adverse peaking factors 
between 31 day surveillances. 

OR 

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

-------------- . -------------------REVIEWER'S NOTE----------------------------------­
Plants controlling Surveillance Frequencies under a Surveillance 
Frequency Control Program should utilize the appropriate Frequency 
description, given above, and the appropriate choice of Frequency in the 
Surveillance Requirement. 
------------------------------------------------------------------------------------------------ l 
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INSERT 4 

and that the first required 
performance of SR 3.2.1.2 after 
a refueling is performed at a 
power level high enough to 
provide a high level of 
confidence in the accuracy of 
the Surveillance result. 

SR 3.2.1.2 requires a Surveillance of Fa w(z) during the initial startup followin each 
refueling within [24] hours after aohieving equilibriuR1 oonditions after exce ing 75% 
RTP. THERMAL POWER levels below 75% are typically non-limiting wit respect to the 
limit for Fa w(z). 

Equilibrium conditions are achieved when the core is sufficiently stable at the intended 
operating conditions required to perform the Surveillance. 

If a previous Surveillance of Fa w(z) was performed at part power conditions, SR 3.2.1.2 
also requires that Fa w(z) be verified at power levels .::: 10% RTP above the THERMAL 
POWER of its last verification within [24] hours after achieving equilibrium conditions. 
This ensures that Fa w(z) is within its limit using radial peaking factors measured at the 
higher power level. 

The allowance of up to 24 hours after achieving equilibrium conditions will provide a 
more accurate measurement of Fa w(Z) by allowing sufficient time to achieve equilibrium 
conditions and obtain the power distribution measurement 'Nhile still requiring 
perforR1anoe of the surveillanoe before the fuel beobR1es suffioiently oonditioned suoh 
that load follow operation oan be iR1plernented. 
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Figure B 3.2.1C-1 (page 1 of 1) 
K(Z) - Normalized Fa(Z) as a Function of Core Height 
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