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Technical Specification Change 001

Justification for change:

Rod drop time requirement is increased for consistency with the assumption used throughout the
revised DCD Chapter 15 Safety Analysis.

SR 3.1.4.3 based on DCD Revision 19 would be changed from:

SR 3.143

- NOTE -
Not applicable to GRCAs.

Verify rod drop time of each rod, from the fully
withdrawn position, is < 2.47 seconds from the
beginning of decay of stationary gripper coil voltage to
dashpot entry, with:

a. Tayg 2 500°F, and
b. All reactor coolant pumps operating.

Prior to reactor
criticality after each
removal of the
reactor head, and
after each
earthquake
requiring plant
shutdown

Marked up version:

SR 3.1.43

- NOTE -
Not applicable to GRCAs.

Verify rod drop time of each rod, from the fully
withdrawn position, is < 2.7 seconds from the

beginning of decay of stationary gripper coil voltage to
dashpot entry, with:

a. Tag2500°F, and
b. All reactor coolant pumps operating.

Prior to reactor
removal of the
reactor head, and
after each
earthquake
requiring plant
shutdown

| criticality after each __ - { Deleted: 47
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To read:
SR 3.1.4.3
- NOTE -
Not applicable to GRCAs.
Verify rod drop time of each rod, from the fully Prior to reactor
withdrawn position, is < 2.7 seconds from the criticality after each
beginning of decay of stationary gripper coil voltage to | removal of the
dashpot entry, with: reactor head, and
5 after each
a. Tayg 2 500°F, and earthquake
b. All reactor coolant pumps operating. requiring plant
shutdown
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C-4

Technical Specification Change 002

Justification for change

Consistent with the revised core, fuel and safety analysis, LCO 3.2.1 is revised to reflect a Constant Axial
Offset Control technical specification limit with Fo(z) measurements following the standard specification
description in NUREG-1431 Rev. 3.

LCO 3.2.1 based on DCD Revision 19 will be changed from:

3.2 POWER DISTRIBUTION LIMITS
3.2.1 Heat Flux Hot Channel Factor (Fq(Z)) (Fq Methodology)

Marked up version:

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (Fq(Z)) (Constant Axial Offset Control (CAOC) -W(z)
Methodology)

To read:
3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (Fq(Z)) (Constant Axial Offset Control (CAOC) -W(z)
Methodology)
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Technical Specification Change 003

Justification for change

Consistent with the revised core, fuel and safety analysis, LCO 3.2.1 is revised to reflect a Constant Axial
Offset Control technical specification limit with Fo(z) measurements following the standard specification
description in NUREG-1431 Rev. 3.

Actions for LCO 3.2.1 based on DCD Revision 19 will be changed from:

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. B.1 Reduce AFD limits 2 1% 4 hours
- NOTE - for each 1% Fy'(2)
Required Action B.4 exceeds limit.
shall be completed
whenever this Condition ND
is entered.
B.2 Reduce Power Range 72 hours
F&(2) not within limits. Nautron Fioc—High'trip
a (@) setpoints = 1% for each
1% that the maximum
allowable power of the
AFD limits is reduced.
AND
B.3 Reduce Overpower AT trip | 72 hours
setpoints = 1% for each
1% that the maximum
" allowable power of the
AFD limits is reduced.
AND
B.4 Perform SR 3.2.1.1 and Prior to increasing
SR 3.2.1.2. THERMAL POWER
above the maximum
allowable power of the
AFD limits
C. Required Action and CA Be in MODE 2. 6 hours

associated Completion

Time not met.

Marked up version:

WCAP-17524-NP-A
Appendix C
APP-GW-GLR-156

Page 1080 of 2525

May 2015
Revision 1



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. B.1 Reduce THERMAL | 4hous _
-NOTE - POWER 2 1% for each 1%
Required Action B.4 Fo'(Z) exceeds limit.
shall be completed
whenever this Condition | AND
is entered.
B.2 Reduce Power Range 72 hours
EW(z t within limits. Neutron Flux — High trip
a (Z) not within limits setpoints = 1% for each
1% FQ'(Z) exceeds limit.
AND
B.3 Reduce Overpower AT trip | 72 hours
setpoints = 1% for each
1% Fg'(Z) exceeds limit..
AND
B.4 Perform SR 3.2.1.1 and Prior to increasing
SR 3.2.1.2. THERMAL POWER
above the limit of
Required Action B.1,
C. Required Action and C.1 Be in MODE 2. 6 hours

associated Completion
Time not met.
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To read:

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. B.1 Reduce THERMAL 4 hours
- NOTE - POWER 2 1% for each 1%
Required Action B.4 FY¥(Z) exceeds limit.
shall be completed
whenever this Condition | AND
is entered.
B.2 Reduce Power Range 72 hours
EW(Z) not within limits. Neutron Flux — High trip
a (2) not within limits setpoints = 1% for each
1% F3'(2) exceeds limit.
AND
B.3 Reduce Overpower AT trip | 72 hours
setpoints 2 1% for each
1% Fy'(Z) exceeds limit.
AND
B.4 Perform SR 3.2.1.1 and Prior to increasing
SR 3.2.1.2. THERMAL POWER
above the limit of
Required Action B.1
C. Required Action and CA1 Be in MODE 2. 6 hours

associated Completion
Time not met.
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Technical Specification Change 004

Justification for change

Consistent with the revised core, fuel and safety analysis, TS 3.2.3 is revised to reflect a Constant Axial
Offset Control technical specification limit with Fo(z) measurements following the standard specification
description in NUREG-1431 Rev. 3.

TS 3.2.3 based on DCD Revision 19 will be changed from:
3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC) Methodology)

LCO 3.2.3 The AFD in %-flux-difference units shall be maintained within the limits
specified in the COLR.

- NOTE -
The AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD to be outside limits.

APPLICABILITY: MODE 1 with THERMAL POWER 2 50% RTP and with the On-Line
Power Distribution Monitoring System (OPDMS) inoperable.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A.  AFD not within limits. A1 Reduce THERMAL 30 minutes
POWER to < 50% RTP.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.31 Verify AFD within limits for each OPERABLE excore | 7 days
channel.
Marked up version:
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3.2 POWER DISTRIBUTION LIMITS

"~ { Deleted: R )

LCO 3.23 The AFD:

a. Shall be maintained within the target band about the target flux
difference. The target band is specified in the COLR.

b. May deviate outside the target band with THERMAL POWER <90%
RTP but 2 50% RTP, provided AFD is within the acceptable operation
limits and cumulative penalty deviation time is < 1 hour during the
previous 24 hours. The acceptable operation limits are specified in

the COLR.
c. May deviate outside the target band with THERMAL POWER < 50%
RTP.
. T R i Deleted: in %-flux-
difference units shall be
maintained within the
limits specified in the
- NOTES - COLR.
1. The AFD shall be considered outside, the target band when twoor - -{ Deleted: limits |
more OPERABLE excore channels indicate AFD to be outside the
targetband, | Deleted: limits |

2. With THERMAL POWER 2 50% RTP, penalty deviation time shall
be accumulated on the basis of a 1 minute penalty deviation for
each 1 minute of power operation with AFD outside the target
band.

3. With THERMAL POWER < 50% RTP and > 15% RTP, penalty
deviation time shall be accumulated on the basis of a 0.5 minute
penalty deviation for each 1 minute of power operation with AFD
outside the target band.

4. Atotal of 16 hours of operation may be accumulated with AFD
outside the target band without penalty deviation time during
surveillance of power range channels in accordance with SR
3.3.1.5, provided AFD is maintained within acceptable operation
limits

APPLICABILITY: MODE 1 with THERMAL POWER >_,15% RTP and with the On-Line =~ i { Deleted: > )
Power Distribution Monitoring System (OPDMS) inoperable. o { Deleted: 50 ]
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CONDITION

REQUIRED ACTION

COMPLETION TIME

THERMAL POWER 2
90% RTP

AND

AFD not within the
target band,

AA

Restore AFD to within
target band,

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

Reduce THERMAL
POWER to < 90% RTP.

15 minutes

NOTE
Required Action C.1
must be completed
whenever Condition C
is entered.

THERMAL POWER <
90% and = 50% RTP
with cumulative penalty
deviation time > 1 hour
during the previous 24
hours.

OR

THERMAL POWER <
90% and = 50% with
AFD not within the
acceptable operation
limits.

C1

Reduce THERMAL
POWER to < 50% RTP.

30 minutes

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

D1

Reduce THERMAL
POWER to < 15% RTP.

9 hours
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.2.31 Verify AFD within limits for each OPERABLE excore 7 days
channel.

SR 3232 Update the target flux difference. Once within 31
EFPD after each
refueling
AND

31 EFPD thereafter

- NOTE -

The initial target flux difference after each refueling may
be determined from design predictions.

SR 3233 Determine, by measurement, the target flux difference. |[Once within 31
EFPD after each
refueling
AND
92 EFPD thereafter
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To read:

3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Constant Axial Offset Control (CAOC) Methodology)

LCO 3.23 The AFD:

a. Shall be maintained within the target band about the target flux
difference. The target band is specified in the COLR.

b. May deviate outside the target band with THERMAL POWER <90%
RTP but 2 50% RTP, provided AFD is within the acceptable operation
limits and cumulative penalty deviation time is < 1 hour during the
previous 24 hours. The acceptable operation limits are specified in
the COLR.

c. May deviate outside the target band with THERMAL POWER < 50%
RTP.

- NOTES -
1. The AFD shall be considered outside the target band when two or
more OPERABLE excore channels indicate AFD to be outside the
target band.

2. With THERMAL POWER 2 50% RTP, penalty deviation time shall
be accumulated on the basis of a 1 minute penalty deviation for
each 1 minute of power operation with AFD outside the target
band.

3. With THERMAL POWER < 50% RTP and > 15% RTP, penalty
deviation time shall be accumulated on the basis of a 0.5 minute
penalty deviation for each 1 minute of power operation with AFD
outside the target band.

4. Atotal of 16 hours of operation may be accumulated with AFD
outside the target band without penalty deviation time during
surveillance of power range channels in accordance with SR
3.3.1.5, provided AFD is maintained within acceptable operation
limits..

APPLICABILITY: MODE 1 with THERMAL POWER > 15% RTP and with the On-Line
Power Distribution Monitoring System (OPDMS) inoperable.
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C-13

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. THERMAL POWER 2
90% RTP

AND

AFD not within the
target band.

A1

Restore AFD to within
target band.

15 minutes

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

B.1

Reduce THERMAL
POWER to < 90% RTP.

15 minutes

C. NOTE
Required Action C.1
must be completed
whenever Condition C
is entered.

THERMAL POWER <
90% and 2 50% RTP
with cumulative penalty
deviation time > 1 hour
during the previous 24
hours.

OR

THERMAL POWER <
90% and = 50% with
AFD not within the
acceptable operation
limits.

CA1

Reduce THERMAL
POWER to < 50% RTP.

30 minutes

D. Required Action and
associated Completion
Time for Condition C
not met.

D.1

Reduce THERMAL
POWER to < 15% RTP.

9 hours
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.31 Verify AFD within limits for each OPERABLE excore 7 days

channel.

SR 3.2.3.2 Update the target flux difference. Once within 31
EFPD after each
refueling
AND
31 EFPD
thereafter

- NOTE -
The initial target flux difference after each
refueling may be determined from design
predictions.

SR 3.2.3.3 Determine, by measurement, the target flux Once within 31

difference. EFPD after each
refueling
AND
92 EFPD
thereafter
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SDM
B3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND

According to GDC 26 (Ref. 1) the reactivity control systems must be
redundant and capable of holding the reactor core subcritical when
shutdown under cold conditions. Maintenance of the SDM ensures that
postulated reactivity events will not damage the fuel.

SDM requirements provide sufficient reactivity margin to assure that
acceptable fuel design limits will not be exceeded for normal shutdown
and anticipated operational occurrences (AOOs). As such, the SDM
defines the degree of subcriticality that would be obtained immediately
following the insertion or scram of all Rod Cluster Control Assemblies
(RCCAs), assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.

The system design requires that two independent reactivity control
systems be provided, and that one of these systems be capable of
maintaining the core subcritical under cold conditions. These
requirements are provided by the use of movable control assemblies and
soluble boric acid in the Reactor Coolant System (RCS). The Plant
Control System (PLS) can compensate for the reactivity effects of the fuel
and water temperature changes accompanying power level changes over
the range from full load to no load. In addition, the PLS, together with the
boration system, provides the SDM during power operation and is
capable of making the core subcritical rapidly enough to prevent
exceeding acceptable fuel damage limits, assuming that the rod of
highest reactivity worth remains fully withdrawn. The soluble boron
system can compensate for fuel depletion during operation and xenon
burnout reactivity changes and maintain the reactor subcritical under cold
conditions.

During power operation, SDM is calculated and monitored by the Online
Power Distribution Monitoring System (OPDMS) and controlled by
operating with RCCAs sufficiently withdrawn to meet the SDM
requirement. When the OPDMS is inoperable, SDM control is ensured by
operating within the limits of LCO 3.1.5 “Shutdown Bank Insertion Limits,”
and LCO 3.1.6, “Control Bank Insertion Limits.” When the unit is in the
shutdown and refueling modes, the SDM requirements are met by
adjustments to the RCS boron concentration.
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SDM
B3.1.1
BASES
APPLICABLE The minimum required SDM is assumed as an initial condition in safety
SAFETY analyses. The safety analyses (Ref. 2) establish an SDM that ensures
ANALYSES that specified acceptable fuel design limits are not exceeded for normal

operation and AOOs, with the assumption of the highest worth rod stuck
out on scram. For MODE 5, the primary safety analysis that relies on the
SDM limits is the boron dilution analysis.

The acceptance criteria for the SDM requirements are that specified
acceptable fuel design limits are maintained. This is done by ensuring
that:

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

b. The reactivity transients associated with postulated accident
conditions are controllable within acceptable limits (departures from
nucleate boiling ratio (DNBR), fuel centerline temperature limits for

rod ejection accident); and

c. The reactor will be maintained sufficiently subcritical to preclude
inadvertent criticality in the shutdown condition.

The most limiting accidents for the SDM requirements are based on a
main steam line break (SLB) and inadvertent opening of a steam
generator (SG) relief or safety valve, as described in the accident
analyses (Ref. 2). The increased steam flow in the main steam system
causes an increased energy removal from the affected SG, and
consequently the RCS. This results in a reduction of the reactor coolant
temperature. The resultant coolant shrinkage causes a reduction in
pressure. In the presence of a negative moderator temperature
coefficient (MTC), this cooldown causes an increase in core reactivity.
The positive reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus terminating RCS heat
removal and cooldown. Following the SLB or opening of an SG relief or
safety valve, a post trip return to power may occur; however, no fuel
damage occurs as a result of the post trip return to power, and the
THERMAL POWER does not violate the Safety Limit (SL) requirement of
SL2.1.1.

In addition to the limiting SLB and inadvertent opening of an SG relief or
safety valve transients, the SDM requirement must also protect against:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or low power
condition;
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C-17

B3.1.1

BASES

APPLICABLE SAFETY ANALYSES (continued)
c. Rod ejection.
Each of these events is discussed below.

In the boron dilution analysis, the required SDM defines the reactivity
difference between an initial subcritical boron concentration and the
corresponding critical boron concentration. These values, in conjunction
with the configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is most limiting when
critical boron concentrations are highest.

The uncontrolled rod withdrawal transient is terminated by a high neutron
flux trip. Power level, RCS pressure, linear heat rate, and the DNBR do
not exceed allowable limits.

The ejection of a control rod rapidly adds reactivity to the reactor core,
causing both the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and pressure.
The ejection of a rod also produces a time-dependent redistribution of
core power.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even though it is not
directly observed from the main control room, SDM is considered an initial
condition process variable because it is periodically monitored to provide
assurance that the unit is operating within the bounds of accident analysis
assumptions.

LCO SDM is a core design condition that can be ensured during operation
through calculations by the OPDMS and RCCA positioning and through
the soluble boron concentration.

The SLB and the boron dilution accidents (Ref. 2) are the most limiting
analyses that establish the SDM value of the LCO. For SLB accidents, if
the LCO is violated, there is a potential to exceed the DNBR limit and to
exceed 10 CFR 50.34 limits (Ref. 3). For the boron dilution accident, if
the LCO is violated, the minimum required time assumed for automatic
action to terminate dilution may no longer be applicable.

B311-3
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SDM
B3.1.1
BASES
APPLICABILITY In MODE 2 with kes < 1.0, and in MODES 3, 4, and 5, the SDM
requirements are applicable to provide sufficient negative reactivity to
meet the assumptions of the safety analyses discussed above. In
MODE 6, the shutdown reactivity requirements are given in LCO 3.9.1,
“Boron Concentration.” In MODES 1 and 2, SDM is ensured by
complying with LCO 3.1.5, “Shutdown Bank Insertion Limits,” and
LCO 3.1.6, “Control Bank Insertion Limits.”
ACTIONS A1

If the SDM requirements are not met, boration must be initiated promptly.
A Completion Time of 15 minutes is adequate for an operator to correctly
align and start the required systems and components. It is assumed that
boration will be continued until the SDM requirements are met.

In the determination of the required combination of boration flow rate and
boron concentration, there is no unique requirement that must be
satisfied. Since it is imperative to raise the boron concentration of the
RCS as soon as possible, the boron concentration should be a
concentrated solution. The operator should begin boration with the best
source available for the plant conditions.

In determining the boration flow rate, the time in core life must be
considered. For instance, the most difficult time in core life to increase
the RCS boron concentration is at hot shutdown conditions when boron
concentration is highest at 1502 ppm. Assuming that a value of 1.0%
Ak/k must be recovered and the boration flow rate is 100 gpm, it is
possible to increase the boron concentration of the RCS by 111 ppm in
approximately 21 minutes utilizing boric acid solution having a
concentration of 4375 ppm. If a boron worth of 9 pcm/ppm is assumed,
this combination of parameters will increase the SDM by 1.0% Ak/k.
These boration parameters of 100 gpm and 4375 ppm represent typical
values and are provided for the purpose of offering a specific example.
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BASES

SDM
B3.1.1

SURVEILLANCE
REQUIREMENTS

SR 3.1.1.1

In MODES 1 and 2 with kes 2 1.0, SDM is verified by observing that the
requirements of LCO 3.1.5 and LCO 3.1.6 are met. In the event that an
RCCA is known to be untrippable, however, SDM verification must
account for the worth of both the untrippable RCCA as well as another
RCCA of maximum worth.

In MODES 3, 4, and 5, the SDM is verified by performing a reactivity
balance calculation, considering at least the listed reactivity effects:

a. RCS boron concentration;

b. RCCA and GRCA position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f.  Samarium concentration; and

g. Isothermal Temperature Coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this calculation because
the reactor is subcritical and the fuel temperature will be changing at the
same rate as the RCS.

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

collect the required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES

1. 10 CFR 50, Appendix A, GDC 26.
2. Chapter 15, “Accident Analysis.”
3. 10CFR 50.34.

4. NUREG-0800, Standard Review Plan (SRP), Section 4.2, Revision
3, “Fuel System Design,” (Appendix B).
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Fa(2) (CAOC W(Z)Methodology) _ - - { Deleted: Fq
A

B3.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (Fq(Z)) (Constant Axial Offset Control (CAOC) W(Z)
Methodology) - { Deleted: Fo

BASES

BACKGROUND

The purpose of the limits on the values of Fq(Z) is to limit the local (i.e.,
pellet) peak power density. The value of Fq(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, Fo(Z) is a measure of the
peak fuel pellet power within the reactor core.

During power operation with the On-line Power Distribution Monitoring
System (OPDMS) inoperable, 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.

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

With the OPDMS OPERABLE, peak kw/ft (Z) (which is proportional to
Fa(Z)) is measured continuously. With the OPDMS inoperable, Fqo(2) is
measured periodically using the incore detector system. These
measurements are generally taken with the core at or near steady state
conditions.

With the measured three dimensional power distributions, it is possible to
derive a measured value for Fq(Z) with the OPDMS inoperable. However,
because this value represents a steady state condition, it does not include
the variations in the value of Fo(Z) which are present during a
nonequilibrium situation such as load following.

To account for these possible variations, the steady state value of Fo(2) is
adjusted by an elevation dependent factor to account for the calculated
worst case transient conditions.

Core monitoring and control under non-equilibrium conditions and the

OPDMS inoperable are accomplished by operating the core within the
limits of the appropriate LCOs, including the limits on AFD, QPTR, and
control rod insertion.
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BASES

Fa(2) (CAOC W(Z)Methodology) |
B3.2.1

APPLICABLE
SAFETY
ANALYSES

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 a limit of 2200°F (Ref. 1);

b. During a loss of forced reactor coolant flow accident, there must be
at least a 95% probability at a 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

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 Fq(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.

Fa(2) limits assumed in the LOCA analysis are typically limiting (i.e., lower
than) relative to the Fq(Z) assumed in safety analyses for other postulated
accidents. Therefore, this LCO provides conservative limits for other
postulated accidents.

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

LCO

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

Fa(2) < C—EQ forP>05
Fo(2) < % for P<0.5

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

_ THERMAL POWER
RTP

P
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The actual values of CFQ are given in the COLR; however, CFQ is
normally a number on the order of 2.60. For the AP1000, the normalized
Fq(Z) as a function of core height is 1.0.

approximated by F§(Z) and F¥'(2). Thus, both FS(Z) and FY (Z) must
meet the preceding limits on Fq(Z).

An Fg (Z) evaluation requires obtaining an incore flux map in MODE 1.
From the incore flux map results the measured value of Fq(Z), called
F¥(2) is obtained. Then,

FS(2) = F¥(2) * FyY(2)

where FYV(2) is a factor that accounts for fuel manufacturing tolerances
and flux map measurement uncertainty. F3Y(Z) is provided in the COLR.

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

The expression for FY' (Z) is:
Fe'(2) = F5(2) *W@)

where W(Z) is a cycle-dependent function that accounts for power
distribution transients encountered during normal operation. W(Z) is

included in the COLR. The F§(2) is calculated at equilibrium conditions.

The Fq(2) limits define limiting values for core power peaking that
precludes peak cladding temperatures above 2200°F during either a large
or small break LOCA.

This LCO requires operation within the bounds assumed in the safety
analyses. 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 Fq(Z) limits. If Fo(Z) cannot be
maintained within the LCO limits, reduction of the core power is required

and if FQJ’" (Z) cannot be maintained within LCO limits , reduction of the

Lore power is required. .- Deleted: AFD limits will also
B ) T result in a reduction of the
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Violating the LCO limits for Fo(Z) may result in an unanalyzed condition
while Fq(Z) is outside its specified limits.

APPLICABILITY When the OPDMS is inoperable and core power distribution parameters
cannot be continuously monitored, it is necessary to determine Fo(Z) on a
periodic basis. Furthermore, the Fq(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.

ACTIONS A1

Reducing THERMAL POWER by 2 1% of RTP for each 1% by which
FS(Z) exceeds its limit, maintains an acceptable absolute power density.

F$(2Z) is FY(2) multiplied by a factor accounting for fuel manufacturing

tolerances and flux map measurement uncertainties. Fg (2) is the

measured value of Fo(Z). The Completion Time of 15 minutes provides
an acceptable time to reduce power in an orderly manner 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

FS (Z) and would require power reductions within 15 minutes of the
FS§(Z) determination, if necessary to comply with the decreased
maximum allowable power level. Decreases in FS (Z) would allow

increasing the maximum allowable power level and increasing power up
to this revised limit.

A2

A reduction of the Power Range Neutron Flux — High Trip setpoints by
2 1% for each 1% by which Fg (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

ACTIONS (continued)

period and the prompt reduction in THERMAL POWER in accordance
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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 Fg (Z) and
would require Power Range Neutron Flux — High trip setpoint reductions
within 8 hours of the Fg (Z) determination, if necessary to comply with the
decreased maximum allowable Power Range Neutron Flux — High trip
setpoints. Decreases in Fg(Z) would allow increasing the maximum
allowable Power Range Neutron Flux — High trip setpoints.

A3

Reduction in the Overpower AT Trip setpoints (value of K;) by 2 1% for
each 1% by which F§(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 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 Fg (Z) and would require Overpower AT

trip setpoint reductions within 72 hours of the Fg (Z) determination, if
necessary to comply with the decreased maximum allowable
Overpower AT trip setpoints. Decreases in F§(Z) would allow increasing
the maximum allowable Overpower AT trip setpoints.

A4

Verification that F$(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, assures that core conditions
during operation at higher power levels and future operation are
consistent with safety analyses assumptions.

Condition A is modified by a Note that requires Required Action A.4 to be
performed whenever the Condition is entered. This ensures that

SR 3.2.1.1 and SR 3.2.1.2 will be performed prior to increasing
THERMAL POWER above the limit of Required Action A.1, even when
Condition A is exited prior to performing Required Action A.4.
Performance of SR 3.2.1.1 and SR 3.2.1.2 are necessary to assure Fq(Z)
is properly evaluated prior to increasing THERMAL POWER.
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ACTIONS (continued)

Bia

If it is found that the maximum calculated value of Fq(Z) which can occur

during normal maneuvers, Fc‘,” (2), exceeds its specified limits, there
exists a potential for Fg(Z) to become excessively high if a normal
operational transient occurs. Reducing the THERMAL POWERby 2 1% _ __ - { Deleted: AFD )

for each 1% by which FY'(Z) exceeds its limit within the allowed
Completion Time of 4 hours maintains an acceptable absolute power

density,such that even if a transient occurred, core peaking factors would __ . - | Deleted: restricts the axial flux ]
not be exceeded. distribution
B.2 . Comment [ss11]: Not
‘. applicable to CAOC.

A reduction of the Power Range Neutron Flux-High trip setpoints by = 1% Deleted: 1
for each 1% by which the maximum allowable power is reduced, is a w& )imgicit assumptiorI\ esl ;tn; if

i i i i values were recaicul
conservative action for protection against the consequences of severe oo et Wity e Tk

transients with unanalyzed power distributions. The Completion Time of 5 . shen FEZ

72 hours is sufficient considering the small likelihood of a severe transient :_\ '::"s)' :’"'at‘:d wzz)

in this time period and the preceding prompt reduction in THERMAL s L

POWER jn accordance with Required ActonB.1. == imit. Note that compﬁ:in?;(w)nn
s this action (of reducing AFD

B.3 \ limits) may also resultin a

Y power reduction. Hence the

\ Lneed for B.2, B.3, and B.{ ... [1]
Reduction in the Overpower AT trip setpoints value of K4 by 2 1% for each Deleted: as a result of ]

1% by which the maximum allowable power is reduced, is a conservative reducing AFD limits
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 POWERin_ . - Deleted: as a result of ]
accordance with Required Action B.1. reducing AFD limits

ACTIONS (continued)

B4

Verification that FY' (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.1
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 requires Required Action B.4 to be
performed whenever the Condition is entered. This ensures that

SR 3.2.1.1 and SR 3.2.1.2 will be performed prior to increasing
THERMAL POWER above the limit of Required Action B.1, even when
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Condition A is exited prior to performing Required Action B.4.
Performance of SR 3.2.1.1 and SR 3.2.1.2 are necessary to assure Fq(Z)
is properly evaluated prior to increasing THERMAL POWER.

c1

If Required Actions A.1 through A.4 or B.1 through B.4 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 without challenging plant
systems.

SURVEILLANCE SR 3.2.1.1 and SR 3.2.1.2 are modified by two Notes. The first note

REQUIREMENTS  applies to the situation where the OPDMS is inoperable at the beginning
of cycle startup. Note 1 applies during the first power ascension after a
refueling. It states that THERMAL POWER may be increased until an
equilibrium power level has been achieved at which a power distribution
map can be obtained. This allowance is modified, however, by one of the
Frequency conditions that requires verification that FS (Z) and Fy'(Z) are

within their specified limits after a power rise of more than 10% of RTP
over the THERMAL POWER at which they were last verified to be within
specified limits. Because F§(Z) and FY'(Z) could not have previously
been measured in this reload core, there is a second Frequency
condition, applicable only for reload cores, that requires determination of
these parameters before exceeding 75% RTP. This ensures that some

determination of Fg(Z) and FY'(Z) are made at a lower power level at

SURVEILLANCE REQUIREMENTS (continued)

which adequate margin is available before going to 100% RTP. Also, this
Frequency condition, together with the Frequency condition requiring
verification of Fg (Z) and F(‘,"’ (Z) following a power increase of more than
10%, ensures that they are verified as soon as RTP (or any other level for
extended operation) is achieved. In the absence of these Frequency
conditions, it is possible to increase power to RTP and operate for

31 days without verification of Fg (Z) and ng (Z). The Frequency
condition is not intended to require verification of these parameters after
every 10% increase in power level above the last verification. It only
requires verification after a power level is achieved for extended operation
that is 10% higher than that power at which Fq(Z) was last measured.
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The second Note applies to the situation where the OPDMS becomes
inoperable while the plant is in MODE 1. Without the continuous
monitoring capability of the OPDMS, Fq limits must be monitored on a
periodic basis. The first measurement must be made within 31 days of
the most recent date where the OPDMS data has verified peak kw/ft (Z)
(and therefore also Fg) to be within its limit. This is consistent with the
31 day Surveillance Frequency.

SR 3.2.1.1

Verification that Fg (Z) is within its specified limits involves increasing the
measured values of F§(Z) to allow for manufacturing tolerance and
measurement uncertainties in order to obtain F$(Z). Specifically, Fg(Z)

is the measured value of Fo(Z) obtained from incore flux map results and
F$(2) = F¥(@2) * FJY(2). F§(2) is then compared to its specified limits.

The limit to which Fg (Z) is compared varies inversely with power above
50% RTP.

Performing the Surveillance in MODE 1 prior to exceeding 75% RTP
assures that the Fg (Z) limit is met when RTP is achieved because
Peaking Factors generally decrease as power level is increased.

SURVEILLANCE REQUIREMENTS (continued)

If THERMAL POWER has been increased by = 10% RTP since the last
determination of Fg(Z) , another evaluation of this factor is required

12 hours after achieving equilibrium conditions at this higher power level
(to assure that Fg(Z) values are being reduced sufficiently with power
increase to stay within the LCO limits).

The Frequency of 31 effective full power days (EFPDs) 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 Technical Specifications.

SR 3212

The nuclear design process includes calculations 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
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a function of core elevation, Z, is called W(Z). Multiplying the measured
total peaking factor, Fg(Z) , by W(Z) gives the maximum Fq(Z) calculated

to occur in normal operation, Fy' (Z).

The limit to which F3'(Z) is compared varies inversely with power.

The W(Z) curve is provided in the COLR for discrete core elevations.
Fy'(Z) evaluations are not applicable for the following axial core regions,
measured in percent of core height:

a. Lower core region, from 0% to 8% inclusive;and =~~~ _ - Dpeleted: 15
b. Upper core region, from 92% to 100% inclusive. - Deleted: 85
The top and bottom 8% of the core are excluded from the evaluation - - { Deleted: 15

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

This Surveillance has been modified by a Note, which may require that
more frequent surveillances be performed. If ng (2) is evaluated and
found to be within its limit, an evaluation of the expression below is

O o {

SURVEILLANCE REQUIREMENTS (continued)

required to account for any increase to F('{"(Z) which could occur and

cause the Fq(Z) limit to be exceeded before the next required Fq(Z)
evaluation.

If the two most recent FQ(Z) evaluations show an increase in £ (2), itis

required to meet the Fq(2Z) limit with the last Fy' (Z) increased by the

greater of a factor of 1.02 or by an appropriate factor as specified in the
COLR or to evaluate Fq(Z) more frequently, each 7 EFPDs. These
alternative requirements will prevent Fqo(Z) from exceeding its limit for any
significant period of time without detection.

Performing the Surveillance in MODE 1 prior to exceeding 75% of RTP
ensures that the Fq(Z) limit will be met when RTP is achieved, because
peaking factors are generally decreased as power level is increased.

WCAP-17524-NP-A
Appendix C
APP-GW-GLR-156

B321-9

Page 1103 of 2525

May 2015
Revision 1




C-29

B3.21

The Surveillance Frequency of 31 EFPDs is adequate to monitor the
change of power distribution because such a change is sufficiently slow,
when the plant is operated in accordance with Technical Specifications, to
preclude the occurrence of adverse peaking factors between 31 EFPD
Surveillances. The Surveillance may be done more frequently if required
by the results of Fo(Z) evaluations.

Fa(2) is verified at power increases of at least 10% RTP above the
THERMAL POWER of its last verification, 12 hours after achieving
equilibrium conditions, to assure that Fo(Z) will be within its limit at higher
power levels.

REFERENCES 1. 10 CFR 50.46, “Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors,” 1974.

2. NUREG-0800, Standard Review Plan (SRP), Section 4.2, Revision

3, “Fuel System Design,” (AppendixB), _ -1 Deleted: Regulatory Guide
1.77, Rev. 0, “As§umpﬁons
3. 10 CFR 50, Appendix A, GDC 26. Red Ejection Accidentfor
Pressurized Water Reactors,”
4. WCAP-7308-L-P-A, “Evaluation of Nuclear Hot Channel Factor May 1974.

Uncertainties,” June 1988 (Westinghouse Proprietary) and
WCAP-7308-L-A (Non-Proprietary).

5.  WCAP-10216-P-A, Revision 1A, “Relaxation of Constant Axial Offset
Control FQ Surveillance Technical Specification,” February 1994
(Westinghouse Proprietary) and WCAP-10217-A (Non-Proprietary).
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FA})

BASES

BACKGROUND

The purpose of this LCO is to establish limits on the power density at any
point in the core so that the fuel design criteria are not exceeded and the
accident analysis assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are expressed in terms
of hot channel factors. Control of the core power distribution with respect
to these factors assures that <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>