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U. S. Nuclear Regulatory Commission Serial No. 25-139

Attention: Document Control Desk NRA/CL: RO

Washington, DC 20555 Docket No. 50-395

License No. NPF-12

DOMINION ENERGY SOUTH CAROLINA, INC.

VIRGIL C. SUMMER NUCLEAR STATION UNIT 1

LICENSE AMENDMENT REQUEST - PROPOSED REVISION TO TECHNICAL
SPECIFICATIONS TO RELOCATE CERTAIN CYCLE-SPECIFIC CORE OPERATING
LIMITS TO THE CORE OPERATING LIMITS REPORT AND INCORPORATION OF
IMPROVED Fo METHODOLOGY

Pursuant to 10 CFR 50.90, Dominion Energy South Carolina, Inc. (DESC) is hereby
submitting a License Amendment Request (LAR) for Virgil C. Summer Nuclear Station
(VCSNS) Unit 1.

The proposed amendment would revise the Technical Specifications (TS) for VCSNS to
relocate certain cycle-specific core operating limits to the Core Operating Limits Report
(COLR). The proposed amendment will also revise VCSNS TS to address non-
conservatisms in the Heat Flux Hot Channel Factor (Fq) identified by Westinghouse
Nuclear Safety Advisory Letter (NSAL) 09-5, Revision 1, and incorporate the NRC-
approved Improved Fa Methodology in WCAP-17661-P-A as well as other improvements
to VCSNS Fq TS.

Attachment 1 provides DESC'’s description and assessment of the proposed relocation of
the cycle-specific core operating limits to the COLR. Attachment 2 provides DESC’s
description and assessment of the proposed incorporation of the NRC-approved
Improved Fa TS. Attachment 3 provides the marked-up VCSNS TS pages to reflect the
proposed amendment. Attachment 4 provides the revised (clean) VCSNS TS pages.
Attachment 5 provides the associated TS Bases changes for information only.

The proposed amendment does not involve a Significant Hazards Consideration under
the standards set forth in 10 CFR 50.92. The basis for this determination is included in
Attachment 1 and Attachment 2. DESC has also determined the proposed amendment is
eligible for exclusion from an environmental assessment or environmental impact
statement as set forth in 10 CFR 51.22.

The proposed amendment has been reviewed and approved by the station’s Facility
Safety Review Committee.
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DESC requests approval of this license amendment request by May 31, 2027, with a 90-
day implementation period. This supports implementation during VCSNS Unit 1 Refueling
Outage 30.

In accordance with 10 CFR 50.91(b), a copy of this license amendment request is being
provided to the State of South Carolina.

If you have any questions or require additional information, please contact Cailyn Ludwig
at (804) 273-5131.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on 06/04/26 .

Respectfully,

James ﬁo"low%(%f 0P6 06:42:59 EDT)

James E. Holloway
Vice President — Nuclear Engineering and Fleet Support

Attachments:
1. Description and Assessment of Proposed Change — Cycle-Specific Core
Operating Limits
2. Description and Assessment of Proposed Change — Improved Fa Technical
Specification
Marked-up Technical Specification Pages
Revised (Clean) VCSNS TS Pages
Associated Technical Specifications Bases Changes

o bk w

Commitments made in this letter: None



CC:

U.S. Nuclear Regulatory Commission
Region Il

Mr. G. Edward Miller
NRC Senior Project Manager
U.S. Nuclear Regulatory Commission

NRC Senior Resident Inspector
V. C. Summer Nuclear Station

Director, Radiation Protection Program
Bureau of Land and Waste Management

Mr. G. J. Lindamood
Santee Cooper — Nuclear Coordinator
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Attachment 1

DESCRIPTION AND ASSESSMENT OF PROPOSED CHANGE — CYCLE-SPECIFIC
CORE OPERATING LIMITS

Dominion Energy South Carolina, Inc.
Virgil C. Summer Nuclear Station Unit 1
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1.0 SUMMARY DESCRIPTION

Pursuant to 10 CFR 50.90, Dominion Energy South Carolina, Inc. (DESC) requests an
amendment to the Renewed Facility Operating License, NPF-12, for Virgil. C. Summer
Nuclear Station (VCSNS), Unit 1 to revise the Technical Specifications (TS) to relocate
certain cycle-specific core operating limits from the VCSNS TS to the VCSNS Core-
Operating Limits Report (COLR). DESC is proposing a change to the following TS and
affiliated TS and Surveillance Requirement (SR) sections and actions:

e TS 2.1.1: Safety Limits, Reactor Core
o TS Figure 2.1-1
e TS Table 2.2-1: Reactor Trip System Instrumentation Trip Setpoints
e TS 3/4.1.1: Reactivity Control Systems, Boration Control/Movable Control
Assemblies and Shutdown Margin

o Modes 1 and 2 o Modes 3, 4, and 5
= TS3.1.11 = TS 3.1.1.2
= SR4.1.1.1.1 = TS3.1.22
= TS 3.1.31 = TS 3.1.2.6
= TS 3.10.1 = TS Table 3.3-1
= SR4.10.1.2 = TS Figure 3.1-3

e TS 3/4.2.3: RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor
e TS 3/4.2.5: DNB Parameters
o TS Table 3.2-1
o SR4.25
e TS 3/4.9.1: Refueling Operations, Boron Concentration
TS 6.9.1.11: Reporting Requirements, Core Operating Limits Report

The proposed TS changes relocate certain cycle-specific core operating limits from the
VCSNS TS to the COLR to align with the rest of the Dominion Energy fleet and provide
flexibility to use available plant operating margin without the need for cycle-specific LARs.
The proposed changes implement aspects of NRC-approved documents, including
Technical Specification Task Force Travelers (TSTF) TSTF-339-A, TSTF-9-A, NUREG-
1431, and Generic Letter (GL) 88-16. Since VCSNS TS has not converted to the NUREG-
1431 TS format, NUREG-0452, “Standard Technical Specifications for Westinghouse
Pressurized Water Reactors”, was reviewed to ensure the proposed changes align with
NUREG-0452 wording. The cycle-specific core operating limits and the methodologies
used to calculate the cycle-specific core operating limits are not being altered.



Serial No. 25-139
Docket No. 50-395
Attachment 1, Page 2 of 31

2.0 DETAILED DESCRIPTIONS AND TECHNICAL EVALUATIONS

2.1 Justification of Proposed Change to TS 2.1.1, “Safety Limits, Reactor Core”

System Design and Operation

The TS figure for the Reactor Core Safety Limits (RCSL) (TS Figure 2.1-1) presents
the limiting Reactor Coolant System (RCS) average temperature conditions (Tavg)
as a function of pressurizer pressure and fractional rated thermal power. The figure
was included in the Standard TS to satisfy the requirements of Section 50.36 of Title
10 of the Code of Federal Regulations (10 CFR 50.36), which states, in part:

“Safety limits for nuclear reactors are limits upon important process variables
that are found to be necessary to reasonably protect the integrity of certain
physical barriers that guard against the uncontrolled release of radioactivity.”

The RCSL figure is intended to provide the relationship between the process
variables that are available to the operators, (i.e., Tavg, pressurizer pressure, rated
thermal power level as indicated by the excore detectors) and the departure from
nucleate boiling (DNB) design basis. If a Condition | or Il event were to occur, the
safety limits figure could be used by the licensee to determine whether or not the
DNB design basis was met. For Condition Ill and IV events, the RCSL figure is not
applicable.

Current Technical Specification Requirement

TS 2.1.1 defines the allowed operational combination of thermal power, pressurizer
pressure, and the highest operating loop coolant average temperature (Tavg). TS
2.1.1 is applicable in Modes 1 and 2 and requires the plant to be in Hot Standby
within one hour and comply with the requirements of TS 6.7.1 if operability is not
restored.

Reason for the Proposed Change

TSTF-339-A [Reference 1] permits the relocation of cycle-specific parameters from
the TS to the COLR. These parameters had been evaluated for COLR inclusion by
WCAP-14483-A [Reference 3].

Description of Proposed Changes

The proposed changes will relocate Figure 2.1-1, “Reactor Core Safety Limits-Three
Loop Operation” to the COLR, redirect the reference for Figure 2.1-1in TS 2.1.1 to
the COLR, and add two safety limits: 1) departure from nucleate boiling ratio (DNBR)
and 2) peak fuel centerline temperature (as new TS 2.1.1.a and TS 2.1.1.b,
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respectively) to TS 2.1.1. The affiliated TS 2.1.1 Action is reworded to reference the
COLR.

VCSNS Unit 1 TS 2.1.1, “Reactor Core,” currently states:

“2.1.1 The combination of THERMAL POWER, pressurizer pressure, and the
highest operating loop coolant temperature (Tavg) shall not exceed the limits
shown in Figures 2.1-1 for 3 loop operation.

APPLICABILTY: MODES 1 and 2

ACTION:

Whenever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate
pressurizer pressure line, be in HOT STANDBY within 1 hour, and comply with
the requirements of Specification 6.7.1.”

The proposed change (grey highlight) revises the VCSNS Unit 1 TS 2.1.1 toread as
follows:

“2.1.1 The combination of THERMAL POWER, pressurizer pressure, and
the highest operating loop coolant temperature (Tavg) shall not exceed the
limits specified in the COLR; and the following SLs shall not be exceeded:

a. The departure from nucleate boiling ratio (DNBR) shall be maintained
greater than or equal to 1.17 for the WRB-2 DNB correlation.

b. The peak fuel centerline temperature shall be maintained less than
5080°F, decreasing by 9°F per 10,000 MWD/MTU of burnup.

APPLICABILTY: MODES 1 and 2

ACTION:

Whenever the point defined by the combination of the highest operating
loop average temperature and THERMAL POWER has exceeded the limits
specified in the COLR, be in HOT STANDBY within 1 hour, and comply with
the requirements of Specification 6.7.1.”

TS Figure 2.1-1, “Reactor Core Safety Limits-Three Loop Operation,” will be deleted
and replaced with the wording: “THIS PAGE INTENTIONALLY LEFT BLANK.”
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Markups of the proposed TS changes are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

The guidance from TSTF-339-A, Rev. 2, and WCAP-14483-A has been used to
relocate the cycle-specific Reactor Core Safety Limits in TS 2.1.1 and TS Figure 2.1-
1 from the TS to the COLR. The proposed change also adds TS 2.1.1.a and TS
2.1.1.b that state the Safety Limits that must be met to ensure that the DNB and fuel
melt design bases, respectively, will not be exceeded.

Insert 1 of TSTF-339-A, Rev. 2, specifies that the DNBR shall be maintained greater
than or equal to 1.17 for WRB-1/WRB-2 DNB correlations. The Westinghouse WRB-
2 CHF correlation is used to evaluate the DNB performance of the Westinghouse
VANTAGE 5 fuel, which is currently employed at VCSNS. The WRB-1 CHF
correlation is not applicable to VANTAGE 5 fuel design [Reference 10] and therefore
is not reflected in the new TS 2.1.1.a. The NRC-approved DNBR limit for the WRB-
2 CHF correlation is 1.17 per WCAP-10444-P-A [Reference 11].

TSTF-339-A, Rev. 2, specifies that the peak fuel centerline temperature shall be
maintained less than 5080°F, decreasing by 58°F per 10,000 MWD/MTU of burnup.
VCSNS Final Safety Analysis Report (FSAR) Section 4.2.1.1.1 identifies the fuel
melt limit employed as 5080°F decreasing by 9°F per 10,000 MWD/MTU of burnup,
based upon the use of the PADS fuel performance code (WCAP-17642-P-A)
[Reference 9]; therefore, a decrease in the fuel melt limit of 9°F per 10,000
MWD/MTU of burnup is proposed for new TS 2.1.1.b.

The NRC-approved methodology used to derive the parameters in the Reactor Core
Safety Limits figure that is being relocated to the COLR is WCAP-9272-P-A. WCAP-
9272-P-A is already included in TS 6.9.1.11 as an NRC-approved methodology for
determining core operating limits at VCSNS. The reference to this methodology in
TS 6.9.1.11 will be revised to add TS 2.1.1 as an applicable section.

Justification of Proposed Change to TS Table 2.2-1, “Reactor Trip System
Instrumentation Trip Setpoints”

System Design and Operation

The Overtemperature AT (OTDT) and Overpower AT (OPDT) reactor trip functions
ensure operation within the DNB and fuel temperature design bases, respectively.
Both limits are functions of reactor coolant temperature and pressure as well as the
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core thermal power, which are important reload design parameters. The OTDT and
OPDT setpoints are calculated using the RCSLs, which are being moved to the
COLR as described in Section 2.1, and the Axial Offset Limits, which are currently
specified in the VCSNS COLR. These two reactor trips ensure that the operating
regime defined by the RCSLs and Axial Offset Limits is not exceeded, thereby
ensuring that the fuel temperature and DNB design bases are met.

Current Technical Specification Requirement

VCSNS Unit 1 TS Table 2.2-1, “Reactor Trip System Instrumentation Trip Setpoints,”
defines the reactor trip system instrumentation and interlock setpoint values. Should
the instrumentation and interlock setpoints be non-conservative relative to their
respective value in the Trip Setpoint column of TS Table 2.2-1, the setpoint is
required to be adjusted consistent with the allowable values(s). If the instrumentation
or interlock setpoint is less conservative than the value shown in the Allowable
Values column of TS Table 2.2-1, the channel is declared inoperable and the
applicable action statement requirement of TS 3.3.1 is applied.

Reason for the Proposed Change

The revision of VCSNS Unit 1 TS Table 2.2-1 adopts TSTF-339-A, Revision 2, which
permits the relocation of cycle-specific parameters from the TS to the COLR,
consistent with WOG Topical Report WCAP-14483-A, “Generic Methodology for
Expanded Core Operating Limits Report” [References 1, 3].

Description of Proposed Changes

The proposed changes will relocate the OTDT and OPDT setpoint parameters from
TS Table 2.2-1 to the COLR. Specifically, the K constant values, time constants
utilized in lead-lag controllers for Tavg, indicated Tavg at rated thermal power,
breakpoint and slope values for the fi(Al) penalty function, and nominal RCS
operating pressure parameters in NOTE 1 and NOTE 3 are being relocated.
Additionally, the removal of the lower bounds on T' and T” is proposed.

VCSNS Unit 1 TS Table 2.2-1, Note 1 and Note 3 currently state:

‘“NOTE 1: Overtemperature AT
1+ 7,9

AT S ATO Kl_K2(1+—TS)
2

[T—T'] + Kq(P —P") — f,(AD)

Where:
AT = Measured AT by RTD Instrumentation
ATo < Indicated AT at RATED THERMAL POWER
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K1
K2
1+74S
1+17,5
compensation

74, T, = Time constants utilized in lead-lag controller for Tavg

T, = 28 secs, 7, < 4 secs.

1.23
0.0292/°F

The function generated by the lead-lag controller for Tavg dynamic

nm IvIA

T = Average temperature, °F

T’ < Indicated Tavyg at RATED THERMAL POWER, 572.0°F < T'< 587.4°F
Ks > 0.00161/psi

P = Pressurizer pressure, psig

P’ > 2235 psig, Nominal RCS operating pressure

S = Laplace transform operator, sec™’

and f1(Al) is a function of the indicated difference between top and bottom

detectors of the power-range nuclear ion chambers; with gains to be selected

based on measured instrument response during plant startup tests such that:

(i)  for qt— qv between -35 percent and +6 percent f1(Al) = 0 where gt and Qo
are percent RATED THERMAL POWER in the top and bottom halves of
the core respectively, and qt + qv is total THERMAL POWER in percent of
RATED THERMAL POWER.

(i) for each percent that the magnitude of qt — qb exceeds -35 percent, the
AT trip setpoint shall be automatically reduced by 2.46 percent of its value
at RATED THERMAL POWER.

(i)  for each percent that the magnitude of qt — g exceeds + 6 percent, the AT
trip setpoint shall be automatically reduced by 3.29 percent of its value at
RATED THERMAL POWER.

NOTE 3: Overpower AT
(3S)

AT < ATO K4_K5(1+—‘[S)
3

T — K [T—-T"]

Where:

AT = as defined in Note 1

ATo = as defined in Note 1

Ke < 1.078

Ks 0.02/°F for increasing average temperature and O for decreasing
average temperature

v

—1355 = The function generated by the rate-lag controller for Tayg dynamic
3

compensation

73 = Time constant utilized in rate-lag controller for Tavg, 73 > 10 secs.

Ke > 0.00198/°F forT>T",and Ke=0forT< T"
T = as defined in Note 1
T”< Indicated Tavyg at RATED THERMAL POWER, 572.0°F < T''< 587.4°F



Serial No. 25-139
Docket No. 50-395
Attachment 1, Page 7 of 31
S = as defined in Note 1”

The proposed change (grey highlight) revises the VCSNS Unit 1 TS Table 2.2-1,
Note 1 and Note 3, to read as follows:

‘“NOTE 1: Overtemperature AT

1+ 7,9
< _ N~ s I\ _p" _
AT < AT, |K; — K, AT 55 [T—T']+ Ks(P—P") —f,(AD
Where:
AT = Measured AT by RTD Instrumentation
ATo < Indicated AT at RATED THERMAL POWER
Ki < [+
Ka > [*]/°F
1:—?: = The function generated by the lead-lag controller for Tavyg dynamic
2
compensation

71, T, = Time constants utilized in lead-lag controller for Tavg
71 = [*] secs, 7, <[] secs

T = Average temperature, °F

T' < Indicated Tavyg at RATED THERMAL POWER, T’ < [*]°F
Ks > [x]/psi

P = Pressurizer pressure, psig

P’ > [x] psig, Nominal RCS operating pressure

S = Laplace transform operator, sec™

f;(AD) = [+[{[x] = (@t =ap)} when qi—qvb < [¥]% RTP
0% of RTP when [¥]% RTP < qt— qb < [¥]% RTP

[<]{(qc — a») — [¥]} when qt— qv > [*]% RTP
The values denoted with [*] are specified in the COLR.

NOTE 3: Overpower AT
(3S)

AT < AT, |[K, —Kg ———— T —-K[T-T"
= 0 4 5 (1 + T3S) 6[ ]
Where:
AT = as defined in Note 1
ATo = as defined in Note 1
Ke < [¥]
Ks > [x]/°F for increasing Tavg, Ks = [*]/°F for decreasing Tavg
1355 = The function generated by the rate-lag controller for Tavg dynamic
3

compensation

T3 = Time constant utilized in rate-lag controller for Tavg, 75 > [*] secs.
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Ke [*]/°F for T>T"”, and K= [*] for T < T"
T as defined in Note 1

T'" < Indicated Tavg at RATED THERMAL POWER, T” < [#]°F
S = as defined in Note 1

niv

The values denoted with [+] are specified in the COLR.”

Markups of the proposed TS changes are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

The guidance of WCAP-14483-A and TSTF-339-A are used to relocate the OTDT
and OPDT setpoint parameters in Notes 1 and 3 for TS Table 2.2-1 to the COLR.
OTDT and OPDT setpoint parameters are verified on cycle-specific basis to ensure
RSCLs and Axial Offset Limits are met. WCAP-8745-P-A [Reference 14], the NRC-
approved methodology that was implemented at VCSNS in License Amendment No.
75 (ADAMS Accession No. ML012210039), is used to derive the OTDT and OPDT
setpoint parameters. It is not currently listed in the methodology section in TS
6.9.1.11 and will therefore be added with TS Table 2.2-1 included as an applicable
section.

The TS Table 2.2-1 OTDT and OPDT lower bounds on indicated average reactor
coolant temperature at rated thermal power, 572°F < T’ on Note 1 and 572°F < T”
on Note 3, were added in License Amendment No. 119 [Reference 12] and are being
removed as a conforming change to be consistent with NUREG-0452, NUREG-
1431, and TSTF-339. Both NUREG-1431 [Reference 2] and the VCSNS initial
license [Reference 15] do not include the lower temperature threshold. The lower
temperature thresholds were added in 1994 to support Steam Generator
replacement [References 12, 13]. Reference 13 discusses the addition of a lower
bound to the T’ and T” in Notes 1 and 3 of TS Table 2.2-1 to reflect updated safety
analyses performed for an expanded vessel average temperature range at hot full
power (HFP). Per WCAP-8745-P-A [Reference 14], there is no technical basis for a
lower bound on the indicated HFP RCS Tavg terms (i.e., T"and T” in TS Table 2.2-
1, Notes 1 and 3, respectively) used in the OTDT and OPDT trip functions. For these
reasons, the lower bound on T’ and T” is proposed to be removed.

The OTDT and OPDT equations and terms are defined differently in the TSTF than
in the current VCSNS TS. However, both include terms with values that may vary by
fuel cycle. Some of the parameter definitions in TS Table 2.2-1 Note 3 of the OPDT
equation, specifically AT, ATo, T, and S, defer to the definition provided in Note 1,
whereas WCAP-14483-A explicitly defines each parameter for both functions. The
definition of those cross-referenced parameters in Note 3 have been reviewed
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against Note 1 in the VCSNS TS and Note 2 in WCAP-14483-A and are confirmed
to be consistent.

The inequality directions for the OTDT parameters P’ and Ks in Note 1 of the VCSNS
TS differ from those given in Note 1 of TSTF-339-A and WCAP-14483-A; however,
the Note 1 inequality directions for both P’ and Ks in the VCSNS TS are consistent
with NUREG-1431, Volume 1, Revision 5 [Reference 2].

Justification of Proposed Change to TS 3/4.1.1.1, “Shutdown Margin — Modes
1 and 2”

System Design and Operation

A sufficient shutdown margin ensures that: 1) the reactor can be made subcritical
from all operating conditions, 2) the reactivity transients associated with postulated
accident conditions are controllable within acceptable limits, and 3) the reactor will
be maintained sufficiently subcritical to preclude inadvertent criticality in the
shutdown condition. SHUTDOWN MARGIN requirements vary throughout core life
as a function of fuel depletion, RCS boron concentration, and RCS Tayg.

Current Technical Specification Requirement

TS 3.1.1.1 defines the allowed shutdown margin for Modes 1 and 2 and requires
boration to be initiated immediately to restore shutdown margin if the TS Limiting
Conditions for Operation (LCO) is not met.

Reason for the Proposed Change

The proposed change incorporates TSTF-9-A [Reference 6] to the VCSNS TS,
which provides core design and operational flexibility that can be used for improved
fuel management and to solve cycle-specific issues by relocating the value for
shutdown margin to the COLR.

Description of Proposed Changes

The proposed change will relocate the shutdown margin value from TS 3.1.1.1 and
TS 4.1.1.1.1 to the COLR. Consequently, TS sections and Actions referencing TS
3.1.1.1 will be reworded to reference the COLR. The affected sections include TS
3.1.3.1, TS 3.10.1,and TS 4.10.1.2. TS 3.1.3.1 Action d.3 is repeated on pages 3/4
1-14 and 3/4 1-15; thus, the first instance of the repeated section on page 3/4 1-14
is proposed to be deleted.
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The current version of the affected VCSNS Unit 1 TSs state:

“3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.77%
delta k/k for 3 loop operation.

ACTION:

With the SHUTDOWN MARGIN less than 1.77% delta k/k, immediately initiate
and continue boration at greater than or equal to 30 gpm of a solution
containing greater than or equal to 7000 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.

4.1.1.1.1 The SHUTDOWN MARGIN shall be demonstrated to be greater than
or equal to 1.77% delta k/k.

3.1.3.1 ACTION:

a. With one or more full length rods inoperable due to being immovable as
a result of excessive friction or mechanical interference or known to be
untrippable, determine that the SHUTDOWN MARGIN requirement of
Specification 3.1.1.1 is satisfied within 1 hour and be in HOT STANDBY
within 6 hours.

d. With one full length rod inoperable due to causes other than addressed
by ACTION a., above, or misaligned from its group step counter demand
height by more than + 12 steps (indicated position), POWER
OPERATION may continue provided that within one hour either:

3) The rod is declared inoperable and the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied. POWER
OPERATION may then continue provided that:

b) The SHUTDOWN MARGIN requirement of Specification
3.1.1.1 is determined at least once per 12 hours.

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be
suspended for measurement of control rod worth and shutdown margin
provided reactivity equivalent to at least the highest estimated control rod worth
is available for trip insertion from OPERABLE control rod(s).
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ACTION:

a. With any full length control rod not fully inserted and with less than the
above reactivity equivalent available for trip insertion immediately initiate
and continue boration at greater than or equal to 30 gpm of a solution
containing greater than or equal to 7000 ppm boron or its equivalent until
the SHUTDOWN MARGIN required by Specification 3.1.1.1 is restored.

b. With all full length control rods fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate and
continue boration at greater than or equal to 30 gpm of a solution
containing greater than or equal to 7000 ppm boron or its equivalent until
the SHUTDOWN MARGIN required by Specification 3.1.1.1 is restored.

4.10.1.2 Each full length rod not fully inserted shall be demonstrated capable
of full insertion when tripped from at least the 50% withdrawn position within 24
hours prior to reducing the SHUTDOWN MARGIN to less than the limits of
Specification 3.1.1.1.”

The proposed change (grey highlight) revises the affected TSs to read as follows:

“3.1.1.1 The SHUTDOWN MARGIN shall be within the limits specified in the
COLR.

ACTION:

With the SHUTDOWN MARGIN less than the required value, immediately
initiate and continue boration at greater than or equal to 30 gpm of a solution
containing greater than or equal to 7000 ppm boron or equivalent until the
required SHUTDOWN MARGIN is restored.

4.1.1.1.1 The SHUTDOWN MARGIN shall be demonstrated to be within the
limits specified in the COLR.

3.1.3.1 ACTION:

a. With one or more full length rods inoperable due to being immovable
as a result of excessive friction or mechanical interference or known
to be untrippable, determine that the SHUTDOWN MARGIN
requirement as defined in the COLR is satisfied within 1 hour and be
in HOT STANDBY within 6 hours.
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d. With one full length rod inoperable due to causes other than
addressed by ACTION a., above, or misaligned from its group step
counter demand height by more than + 12 steps (indicated position),
POWER OPERATION may continue provided that within one hour
either:

3) The rod is declared inoperable and the SHUTDOWN MARGIN
requirement as defined in the COLR is satisfied. POWER
OPERATION may then continue provided that:

b) The SHUTDOWN MARGIN requirement as defined in the
COLR is determined at least once per 12 hours.

3.10.1 The SHUTDOWN MARGIN requirement as defined in the COLR may
be suspended for measurement of control rod worth and shutdown margin
provided reactivity equivalent to at least the highest estimated control rod
worth is available for trip insertion from OPERABLE control rod(s).

ACTION:

a. With any full length control rod not fully inserted and with less than
the above reactivity equivalent available for trip insertion immediately
initiate and continue boration at greater than or equal to 30 gpm of a
solution containing greater than or equal to 7000 ppm boron or its
equivalent until the required SHUTDOWN MARGIN as defined in the
COLR is restored.

b. With all full length control rods fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate and
continue boration at greater than or equal to 30 gpm of a solution
containing greater than or equal to 7000 ppm boron or its equivalent
until the required SHUTDOWN MARGIN as defined in the COLR is
restored.

4.10.1.2 Each full length rod not fully inserted shall be demonstrated
capable of full insertion when tripped from at least the 50% withdrawn
position within 24 hours prior to reducing the SHUTDOWN MARGIN to less
than the limits as defined in the COLR.”
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Markups of the proposed changes are provided in Attachment 3 and a revised
version is provided in Attachment 4.

Technical Evaluation

The guidance of TSTF-9-A is used to relocate the cycle-specific TS 3.1.1.1 shutdown
margin for Modes 1 and 2 to the COLR. Proposed changes to TS 3.1.3.1, TS 3.10.1,
and TS 4.10.1.2 are affiliated changes, which are limited to replacing reference to
TS 3.1.1.1 with reference to the COLR. Since the shutdown margin is being
relocated to the COLR for Modes 1 and 2, each reference to Modes 1 and 2
shutdown margin is proposed to be replaced with reference to the COLR. TSTF-9-
A stated “SDM shall be within the limits provided in the COLR.” The word “provided”
is being replaced with “specified,” which aligns with NUREG-1431 and current
VCSNS TS. This shutdown margin limit is determined using NRC-approved
methodology, WCAP-9272-P-A, which is already included in TS 6.9.1.11 as an
NRC-approved methodology for determining core operating limits at VCSNS. The
reference to this methodology in TS 6.9.1.11 will be revised to add TS 3.1.1.1 as an
applicable section.

Justification of Proposed Change to TS 3.1.1.2, “Shutdown Margin - Modes 3,
4, and 5”

System Design and Operation

A sufficient shutdown margin ensures that 1) the reactivity transients associated with
postulated accident conditions are controllable within acceptable limits, and 2) the
reactor will be maintained sufficiently subcritical to preclude inadvertent criticality in
the shutdown condition. SHUTDOWN MARGIN requirements vary throughout core
life as a function of fuel depletion, RCS boron concentration, and RCS Tavg.

Current Technical Specification Requirement

TS 3.1.1.2 defines the allowed shutdown margin for Modes 3 through 5 in TS Figure
3.1-3 and requires boration to be initiated immediately to restore shutdown margin if
the TS LCO is not met.

Reason for the Proposed Change

The proposed change incorporates TSTF-9-A [Reference 6] to the VCSNS TS,
which provides core design and operational flexibility that can be used for improved
fuel management and to solve cycle-specific issues by relocating the value for
shutdown margin to the COLR.
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Description of Proposed Changes

The proposed change will relocate Figure 3.1-3, ‘Required Shutdown Margin’ and
the shutdown margin reference from TS 3.1.1.2 to the COLR. Consequently,
affiliated TS Table 3.3-1 ACTION 5 will be reworded. Discrepancy on shutdown
margins associated with Actions of TS 3.1.2.2 and TS 3.1.2.6 will also be corrected
to reference the COLR for shutdown margin requirement.

The current version of the affected VCSNS Unit 1 TSs state:

“3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal the limits
shown in Figure 3.1-3.

TABLE 3.3-1 ACTION STATEMENTS

ACTION 5 — With the number of OPERABLE channels one less than the
Minimum Channels OPERABLE requirement, verify compliance with the
SHUTDOWN MARGIN requirements of Specification 3.1.1.1 or 3.1.1.2, as
applicable, within 1 hour and at least once per 12 hours thereafter.

3.1.2.2 ACTION:

With only one of the above required boron injection flow paths to the
Reactor Coolant System OPERABLE, restore at least two boron injection
flow paths to the Reactor Coolant System to OPERABLE status within 72
hours or be in at least HOT STANDBY and borated to a SHUTDOWN
MARGIN equivalent to at least 2 percent delta k/k at 200°F within the next
6 hours; restore at least two flow paths to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

3.1.2.6 ACTION:

a. With the boric acid storage system inoperable and being used as one
of the above required borated water sources, restore the storage
system to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours and borated to a SHUTDOWN
MARGIN equivalent to at least 2 percent delta k/k at 200°F; restore
the boric acid storage system to OPERABLE status within the next 7
days or be in COLD SHUTDOWN within the next 30 hours.”

The proposed change (grey highlight) revises the affected VCSNS Unit 1 TSs to
read as follows:
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“3.1.1.2 The SHUTDOWN MARGIN shall be within the limits specified in the
COLR.

TABLE 3.3-1 ACTION STATEMENTS

ACTION 5 — With the number of OPERABLE channels one less than the
Minimum Channels OPERABLE requirement, verify compliance with the
SHUTDOWN MARGIN requirements as defined in the COLR, as applicable,
within 1 hour and at least once per 12 hours thereafter.

3.1.2.2 ACTION:

With only one of the above required boron injection flow paths to the
Reactor Coolant System OPERABLE, restore at least two boron injection
flow paths to the Reactor Coolant System to OPERABLE status within 72
hours or be in at least HOT STANDBY and borated to a SHUTDOWN
MARGIN equivalent to at least the limits specified in the COLR at 200°F
within the next 6 hours; restore at least two flow paths to OPERABLE status
within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

3.1.2.6 ACTION:

a. With the boric acid storage system inoperable and being used as
one of the above required borated water sources, restore the
storage system to OPERABLE status within 72 hours or be in at
least HOT STANDBY and borated to a SHUTDOWN MARGIN
equivalent to at least the limits specified in the COLR at 200°F within
the next 6 hours; restore the boric acid storage system to
OPERABLE status within the next 7 days or be in COLD
SHUTDOWN within the next 30 hours.”

TS Figure 3.1-3, “Required Shutdown Margin,” will be deleted and replaced with the
wording: “THIS PAGE INTENTIONALLY LEFT BLANK.”

Markups of the proposed TS changes are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.
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Technical Evaluation

The guidance of TSTF-9-A is used to relocate the cycle-specific TS 3.1.1.2 shutdown
margin for Modes 3-5 to the COLR. Proposed change to TS Table 3.3-1 ACTION 5
is an affiliated change, which is limited to replacing reference to TS 3.1.1.2 with
reference to the COLR. These shutdown margin limits, as depicted in Figure 3.1-3,
are determined using NRC-approved methodology WCAP-9272-P-A, which is
already included in TS 6.9.1.11 as an NRC-approved methodology for determining
core operating limits at VCSNS. The reference to this methodology in TS 6.9.1.11
will be revised to add TS 3.1.1.2 as an applicable section.

The action statements of TS 3.1.2.2 and TS 3.1.2.6 require the unavailable boron
injection flow path to be restored in 72 hours or the unit be placed in at least HOT
STANDBY and borated to at least 2 percent delta k/k at 200°F. The minimum 2
percent requirement originated from the initial TS 3.1.1.2. During the implementation
of Amendment No. 46 (ADAMS Accession No. ML012200376) in 1985, the minimum
2 percent requirement in TS 3.1.1.2 was changed to a variable shutdown margin
requirement as a function of RCS boron concentration, as currently depicted in
Figure 3.1-3. However, the affiliated replacement of the 2 percent requirement with
reference to the variable shutdown margin requirements in TS 3.1.1.2 was left out
for TS 3.1.2.2and TS 3.1.2.6 and is therefore being updated to reference the COLR.

Justification of Proposed Change to TS 3/4.2.3, “RCS Flow Rate and Nuclear
Enthalpy Rise Hot Channel Factor”

System Design and Operation

The TS limit on minimum RCS Total Flow Rate in Mode 1, or Minimum Measured
Flow (MMF), is used in the FSAR Chapter 15 Safety Analyses initiated from nominal
conditions (statistical events) and accounts for the RCS flow measurement
uncertainty. The Thermal Design Flow (TDF) rate is used in the FSAR Chapter 15
Safety Analyses that are initiated from deterministic conditions (nominal biased for
uncertainty). Thus, the difference between the thermal design flow rate and the RCS
total flow rate encompasses the RCS flow uncertainty.

Current Technical Specification Requirement

TS 3.2.3 defines the allowed operational combination of indicated RCS total flowrate
and R. R, as calculated in TS 3.2.3 and used in the RCS Total Flow Rate Versus R
figure in the COLR, accounts for nuclear enthalpy rise hot channel factor (F}}) less
than or equal to the FY,, at rated thermal power limit specified in the COLR. TS 3.2.3
is applicable to Mode 1 and requires the plant to restore the combination of RCS
total flow rate and R to the allowable region within 2 hours or reduce thermal power
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to less than 50% of RATED THERMAL POWER within 2 hours and reduce the
Power Range Neutron Flux — High trip setpoint to less than or equal to 55% of
RATED THERMAL POWER within the next 4 hours if operability not restored.

Reason for the Proposed Change

The RCS flow measurement uncertainty is included within the COLR figure “RCS
Total Flow Rate Versus R for Three Loop Operation,” and none of the criteria of 10
CFR 50.36 requires the specific RCS flow measurement uncertainty value to be
listed in the TS.

Description of Proposed Changes

The proposed change will delete the RCS flow uncertainty of 2.1%, and the
parenthetical stating the uncertainty includes 0.1% for feedwater venturi fouling,
from TS 3.2.3.c.

The current version of VCSNS Unit 1 TS 3.2.3.c states:

“The measured values of F}, shall be increased by the applicable FY,
measurement uncertainties as specified in the COLR, and used to calculate R
since the RCS Total Flow Rate Versus R figure in the COLR includes
measurement uncertainties of 2.1% (includes 0.1% for feedwater venturi
fouling) for flow.”

The proposed change (grey highlight) revises the VCSNS Unit 1 TS 3.2.3.c to read
as follows:

“The measured values of F), shall be increased by the applicable FY,
measurement uncertainties as specified in the COLR, and used to calculate R
since the RCS Total Flow Rate Versus R figure in the COLR includes
measurement uncertainty for flow.”

Markups of the proposed TS change are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

RCS flow uncertainty is currently specified in the VCSNS COLR figure titled “RCS
Total Flowrate vs. R for Three Loop Operation” [Reference 4]. The RCS flow
uncertainty is included in the VCSNS initial license [Reference 15], consistent with
the guidance of NUREG-0452 [Reference 8]. Per 10 CFR 50.36, TSs are required
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to include items from the following categories: 1) Safety limits, limiting safety system
settings, and limiting control settings, 2) Limiting conditions for operations, 3)
Surveillance requirements, 4) Design features, 5) Administrative controls, 6)
Decommissioning, 7) Initial notification, or 8) Written Reports. The RCS flow
uncertainty does not meet any of the requirements of the categories listed in the 10
CFR 50.36. In addition, the RCS flow uncertainty does not appear as a TS parameter
in the Improved Standard Technical Specifications for Westinghouse plants as
documented in NUREG-1431, Volume 1 [Reference 2]. Specifically, no changes to
the treatment or derivation of setpoint uncertainty values are proposed as part of this
request. As such, it is acceptable to remove the value of the RCS flow uncertainty
from VCSNS TS.

Justification of Proposed Change to TS 3/4.2.5, “DNB Parameters”

System Design and Operation

The limits on DNB parameters assure that the pressurizer pressure and RCS Tavyg
are maintained within the limits of steady-state operation assumed in the accident
analyses. These limits are consistent with the initial full power conditions considered
in the accident analysis presented in the FSAR (note that the RCS total flow is also
an important DNB parameter assumed in the safety analyses and is currently
specified in the COLR). For events for which precluding DNB is the primary criterion
(i.e., Condition | and Il events), the safety analyses have demonstrated that the DNB
design basis is satisfied. This conclusion is based on the assumption that the plant
is operating in compliance with the TS requirements, particularly the DNB parameter
limits, prior to the initiation of the event. In addition, the DNB parameter limits are
also the basis for the initial conditions assumed for events for which precluding DNB
is not a criterion (i.e., Condition Il and IV events).

Current Technical Specification Requirement

TS 3.2.5 defines DNB-related parameters of RCS Tavg and pressurizer pressure. TS
3.2.5is applicable in Mode 1 and requires the plant to restore the parameter(s) within
2 hours or reduce thermal power to less than 5% of RATED THERMAL POWER
within the next 4 hours if operability is not restored.

Reason for the Proposed Change

TSTF-339-A [Reference 1] permits the relocation of cycle-specific parameters from
the TS to the COLR. The RCS Tavgand Pressurizer Pressure DNB parameters had
been evaluated for COLR inclusion by WCAP-14483-A [Reference 3].
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Description of Proposed Changes

The proposed change will relocate Table 3.2-1, “DNB Parameters” to the COLR and
revise LCO 3.2.5 and SR 4.2.5 to replace the reference to TS Table 3.2-1 with the
reference to the COLR.

The current version of VCSNS Unit 1 TS 3.2.5 states:

“3.2.5 The following DNB related parameters shall be maintained within the
limits shown on Table 3.2-1:

a. Reactor Coolant System Tavg
b. Pressurizer Pressure

4.2.5 Each of the parameters of Table 3.2-1 shall be verified to be within their
limits in accordance with the Surveillance Frequency Control Program.”

The proposed change (grey highlight) revises the VCSNS Unit 1 TS 3.2.5 and SR
4.2.5 to read as follows:

“3.2.5 The following DNB related parameters shall be maintained within the
limits specified in the COLR:

a. Reactor Coolant System Tavg
b. Pressurizer Pressure*

4.2.5 Each of the parameters listed in Specification 3.2.5 shall be verified to be
within their limits in accordance with the Surveillance Frequency Control
Program.”

TS Table 3.2-1, “DNB Parameters,” will be deleted and replaced with the wording:
“THIS PAGE INTENTIONALLY LEFT BLANK.” Editorial changes will be made to
relocate the note denoted with [*] on Table 3.2-1 to the bottom of page 3/4 2-15 and
add [*]to TS 3.2.5.b to be consistent with the condition identified in Table 3.2-1.

Markups of the proposed TS change are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

The guidance of TSTF-339-A Rev. 2 and WCAP-14483-A has been used to relocate
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the cycle-specific TS Table 3.2-1 DNB parameters for RCS Tavg and Pressurizer
Pressure to the COLR. Proposed changes to TS 3.2.5 and SR 4.2.5 are affiliated
changes which replace reference to TS Table 3.2-1 with reference to the COLR. It
should be noted that TSTF-339 lists DNB parameters, including RCS total flowrate,
in TS 3.4.1 per NUREG-1431. However, the VCSNS TS lists DNB parameters in TS
3.2.5, but RCS total flowrate is in TS 3.2.3 per NUREG-0452 (as previously
discussed). RCS total flowrate was previously relocated to the COLR in Amendment
No. 88 (NRC ADAMS Accession No. ML012260132) using the guidance from
Generic Letter 88-16 [Reference 5]. The NRC-approved methodology used to derive
the DNB parameters being relocated to the COLR is WCAP-9272-P-A. WCAP-9272-
P-A is already included in TS 6.9.1.11 as an NRC-approved methodology for
determining core operating limits at VCSNS. The reference to this methodology in
TS 6.9.1.11 will be revised to add TS 3.2.5 as an applicable section.

Justification of Proposed Change to TS 3/4.9.1, “Refueling Operations, Boron
Concentration”

System Design and Operation

The limitations on reactivity conditions during REFUELING ensure that: 1) the
reactor will remain subcritical during CORE ALTERATIONS, and 2) a uniform boron
concentration is maintained for reactivity control in the water volume having direct
access to the reactor vessel. These limitations are consistent with the initial
conditions assumed for the Mode 6 boron dilution accident event in the accident
analyses.

Current Technical Specification Requirement

TS 3.9.1 defines the required reactivity conditions in the RCS and refueling canal
during Mode 6. If TS 3.9.1 cannot be satisfied, all operations involving CORE
ALTERATIONS or positive reactivity changes must be immediately suspended and
boration must be initiated and continued at greater than or equal to 30 gpm of a
solution containing greater than or equal to 7000 ppm boron or its equivalent, until
Kefris reduced to less than or equal to 0.95 or the boron concentration is restored to
greater than or equal to 2000 ppm, whichever is the more restrictive.

Reason for the Proposed Change

The proposed change incorporates GL 88-16 [Reference 5] to the VCSNS TS, which
provides core design and operational flexibility that can be used for improved fuel
management and to solve cycle-specific issues. The proposed change is also
consistent with NUREG-1431 [Reference 2].
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Description of Proposed Changes

The proposed change will relocate the specific boron concentration requirement
from TS 3.9.1 to the COLR and redirect the referenced boron concentration value to
the COLR.

The current version of VCSNS Unit 1 TS 3.9.1 states:

“3.9.1 The boron concentration of all filled portions of the Reactor Coolant
System and the refueling canal shall be maintained uniform and sufficient to
ensure that the more restrictive of the following reactivity conditions is met:

a. Either a Keff of 0.95 or less, or
b. A boron concentration of greater than or equal to 2000 ppm.

ACTION:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at greater than or equal to 30 gpm
of a solution containing greater than or equal to 7000 ppm boron or its
equivalent until Kesr is reduced to less than or equal to 0.95 or the boron
concentration is restored to greater than or equal to 2000 ppm, whichever is
more restrictive.”

The proposed change (grey highlight) revises the VCSNS Unit 1 TS 3.9.1 toread as
follows:

“3.9.1 The boron concentration of all filled portions of the Reactor Coolant
System and the refueling canal shall be maintained uniform and sufficient to
ensure that the more restrictive of the following reactivity conditions is met:

a. Either a Keff of 0.95 or less, or

b. A boron concentration of greater than or equal to the limits specified in
the COLR.

ACTION:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at greater than or equal to 30 gpm
of a solution containing greater than or equal to 7000 ppm boron or its
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equivalent until Kesr is reduced to less than or equal to 0.95 or the boron
concentration is restored to greater than or equal to the limits specified in the
COLR, whichever is more restrictive.”

Markups of the proposed TS change are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

GL 88-16 provides guidance for relocation of cycle-specific parameter limits from TS
to the COLR. The refueling boron concentration is a cycle-specific parameter. The
proposed change is also consistent with NUREG-1431, Rev. 5. This limit is
determined using NRC-approved methodology WCAP-9272-P-A, which is already
included in TS 6.9.1.11 as an NRC-approved methodology for determining core
operating limits at VCSNS. The reference to this methodology in TS 6.9.1.11 will be
revised to add TS 3.9.1 as an applicable section.

Justification of Proposed Change to TS 6.9, “Reporting Requirements, Core
Operating Limits Report”

Reason for the Proposed Change

The proposed changes are the result of the preceding proposed changes to expand
the COLR.

Description of Proposed Changes

The proposed changes will expand the list of core operating limit parameter
methodologies in Administrative Controls TS 6.9.1.11, add TS sections being
relocated to the COLR to the TS’s applicable methodology, and make editorial
changes, e.g., standardizing how Westinghouse is referenced. Specifically, the
additional COLR parameters are for TS sections 2.1.1,2.2.1, 3.1.1.1, 3.1.1.2, 3.2.5,
and 3.9.1. The methodology added is WCAP-8745-P-A and is associated with the
change to TS 2.2.1. The remaining TS sections (TS 2.1.1, 3.1.1.1, 3.1.1.2, 3.2.5,
and 3.9.1) are added as applicable sections to the currently listed methodology
WCAP-9272-P-A.

The current version of VCSNS Unit 1 Administrative Controls TS 6.9.1.11 states:

“6.9.1.11 Core operating limits shall be established and documented in the
CORE OPERATING LIMITS REPORT prior to each reload cycle, or prior to
any remaining portion of a reload cycle, for the following:
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a. Moderator Temperature Coefficient BOL and EOL Limits and 300 ppm
surveillance limit for Specification 3/4.1.1.3,

b. Shutdown Rod Insertion Limit for Specification 3/4.1.3.5,

c. Control Rod Insertion Limits for Specification 3/4.1.3.6,

d. Axial Flux Difference Limits, target band, and APLNP for Specification
3/4.2.1,

e. Heat Flux Hot Channel Factor, F§'", K(z), W(z), APLNP, W(z)gsL, and
Fa(z) manufacturing/measurement uncertainties for Specification
3/4.2.2,

f. Nuclear Enthalpy Rise Hot Channel Factor, FRI*, Power Factor
Multiplier, PFan, and FYy measurement uncertainties limits for
Specification 3/4.2.3.

The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC, specifically those
described in the following documents:

a. WCAP-9272-P-A,  “WESTINGHOUSE  RELOAD  SAFETY
EVALUATION METHODOLOGY,” July 1985 (W Proprietary).

(Methodology for Specifications 3.1.1.3 - Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Rod Insertion Limits, 3.1.3.6 - Control
Rod Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux Hot
Channel Factor, and 3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise
Hot Channel Factor.)

b. WCAP-10216-P-A, Rev. 1A, “RELAXATION OF CONSTANT AXIAL
OFFSET CONTROL Fa SURVEILLANCE TECHNICAL

SPECIFICATION,” February 1994 (W Proprietary).

(Methodology for Specifications 3.2.1 - Axial Flux Difference (Relaxed
Axial Offset Control) and 3.2.2 - Heat Flux Hot Channel Factor (Fq

Methodology for W(z) surveillance requirements).)

c. WCAP-16996-P-A, Revision 1, “Realistc LOCA Evaluation
Methodology Applied to the Full Spectrum of Break Sizes (FULL
SPECTRUM LOCA Methodology),” November 2016, (Westinghouse
Proprietary).

d. WCAP-12472-P-A, “BEACON CORE MONITORING AND
OPERATIONS SUPPORT SYSTEM,” August 1994, (W Proprietary).

WCAP-12472-P-A, Addendum 1-A, “BEACON CORE MONITORING
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AND OPERATIONS SUPPORT SYSTEM,” January 2000, (W
Proprietary)

(Methodology for Specifications 3.2.2 - Heat Flux Hot Channel Factor,
3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor,
and 3.2.4 - Quadrant Power Tilt Ratio.)

WCAP-13749-P-A, "Safety Evaluation Supporting the Conditional
Exemption of the Most Negative EOL Moderator Temperature
Coefficient Measurement," March 1997, (Westinghouse Proprietary).

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

WCAP-12610-P-A, “VANTAGE + Fuel Assembly Reference Core
Report,” April 1995 (W Proprietary). WCAP-12610-P-A & CENPD-404-
P-A, Addendum 1-A, “Optimized ZIRLO™,” July 2006 (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)”

The current TS method ‘e’ (in blue above) is under review at the NRC for deletion
[Reference 7]. The proposed changes below assume WCAP-13749 has been

deleted.

The proposed change (grey highlight) revises the VCSNS Unit 1 Administrative
Controls TS 6.9.1.11 to read as follows:

“6.9.1.11 Core operating limits shall be established and documented in the
CORE OPERATING LIMITS REPORT prior to each reload cycle, or prior to
any remaining portion of a reload cycle, for the following:

SQ 0000w

Reactor Core Safety Limits for Specification 2.1.1,

Overtemperature AT and Overpower AT for Specification 2.2.1,
Shutdown Margin for Modes 1 and 2 for Specification 3/4.1.1.1,
Shutdown Margin for Modes 3, 4, and 5 for Specification 3/4.1.1.2,
Moderator Temperature Coefficient for Specification 3/4.1.1.3,
Shutdown Rod Insertion Limit for Specification 3/4.1.3.5,

Control Rod Insertion Limits for Specification 3/4.1.3.6,

Axial Flux Difference Limits, target band, and APLNP for Specification
3/4.2.1,

Heat Flux Hot Channel Factor, F§'", K(z), W(z), APLN?, W(z)eL, and
Fa(z) manufacturing/measurement uncertainties for Specification
3/4.2.2,
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j. RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor, F{IF,
for Specification 3/4.2.3,

k. DNB Parameters for Specification 3/4.2.5,

I.  Refueling Operations Boron Concentration for Specification 3/4.9.1.

The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC, specifically those
described in the following documents:

a. WCAP-9272-P-A,  “WESTINGHOUSE  RELOAD  SAFETY
EVALUATION METHODOLOGY,” July 1985 (W Proprietary).

(Methodology for Specifications 2.1.1 - Reactor Core Safety Limits,
3.1.1.1 & 3.1.1.2 - Shutdown Margin, 3.1.1.3 - Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Rod Insertion Limit, 3.1.3.6 - Control Rod
Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux Hot
Channel Factor, 3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot
Channel Factor, 3.2.5 - DNB Parameters, and 3.9.1 - Refueling
Operations Boron Concentration.)

b. WCAP-10216-P-A, Rev. 1A, “RELAXATION OF CONSTANT AXIAL
OFFSET CONTROL Fq  SURVEILLANCE  TECHNICAL
SPECIFICATION,” February 1994 (W Proprietary).

(Methodology for Specifications 3.2.1 - Axial Flux Difference (Relaxed
Axial Offset Control) and 3.2.2 - Heat Flux Hot Channel Factor (Fq

Methodology for W(z) surveillance requirements).)

c. WCAP-16996-P-A, Revision 1, “Realistic LOCA Evaluation
Methodology Applied to the Full Spectrum of Break Sizes (FULL
SPECTRUM LOCA Methodology),” November 2016, (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

d. WCAP-12472-P-A, “BEACON CORE MONITORING  AND
OPERATIONS SUPPORT SYSTEM,” August 1994, (W Proprietary).

WCAP-12472-P-A, Addendum 1-A, “BEACON CORE MONITORING
AND OPERATIONS SUPPORT SYSTEM,” January 2000, (W
Proprietary).

(Methodology for Specifications 3.2.2 - Heat Flux Hot Channel Factor,
3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor,
and 3.2.4 - Quadrant Power Tilt Ratio.)
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e. WCAP-12610-P-A, “VANTAGE + Fuel Assembly Reference Core
Report,” April 1995 (W Proprietary).

WCAP-12610-P-A & CENPD-404-P-A, Addendum 1-A, “Optimized
ZIRLO™” July 2006 (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

f. WCAP-8745-P-A, “Design Bases for the Thermal Overpower AT and
Thermal Overtemperature AT Trip Functions,” September 1986 (W
Proprietary).

(Methodology for Specification 2.2.1 - Overtemperature AT and
Overpower AT Trip Functions.)”

Markups of the proposed TS change are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Note: Attachment 2 of this submittal also includes changes to TS 6.9.1.11. These
changes are not incorporated in Attachment 1. The full list of changes to TS 6.9.1.11
are provided as TS markups in Attachment 3, and a revised version of the TS is
provided in Attachment 4.

Technical Evaluation

The proposed change for TS 6.9.1.11 corresponds to the proposed relocation of TS
core operating limits to the COLR as documented above. This complies with NRC
GL 88-16, which mandates the NRC-approved methodologies used for core
operating limits be specified. The applicability of methodologies associated with
proposed TS sections is documented within the sections above. In addition to the
above changes, minor grammatical and punctuation changes are made on the
proposed TS pages to be consistent with the rest of the TS format.

Justification of Proposed Change to TS INDEX and TS BASES

The proposed change to TS INDEX is administrative. The proposed changes to
TS BASES are licensee-controlled and therefore do not require NRC approval.
The proposed TS INDEX markup is provided in Attachment 3 and a clean version
is provided in Attachment 4. The draft TS BASES markup is provided as
Attachment 5 and is included for information only.

For the TS INDEX, the figuresi/titles being relocated to the COLR should be
replaced with the word “Deleted.”
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The proposed change will revise the TS BASES for:

TS Bases 2.1.1 and 2.2.1 to reflect the relocation of Figure 2.1-1 to the COLR.
TS Bases 2.1.1 to reword the fuel design criteria for clarification and to align
with TSTF-339-A.

TS Bases 3/4.1.1.1 and 3/4.1.1.2 and 3/4.1.3.6 to reflect the relocation of
shutdown margin to the COLR.

TS Bases 3/4.1.2 to reflect the relocation of Figure 3.1-3 and shutdown
margin to the COLR.

TS Bases 3/4.2.2 and 3/4.2.3 to delete RCS measurement uncertainties that
do not meet the requirements to be contained in TS.

TS Bases 3/4.2.5 to reflect the relocation of DNB parameters to the COLR.
TS Bases 3/4.9.1 to reflect the relocation of refueling boron concentration to
the COLR.

3.0 REGULATORY EVALUATION

3.1

Applicable Requlatory Requirements and Criteria

10 CFR 50.36 provides the regulatory requirements for Technical Specifications.

10 CFR 50.36(b) states in part: “The technical specifications will be derived
from the analysis and evaluation included in the safety analysis report, and
amendments thereto, submitted pursuant to § 50.34.”

10 CFR 50.36(c) states that TSs are required to include items from the
following categories: 1) Safety limits, limiting safety system settings, and
limiting control settings, 2) Limiting conditions for operation, 3) Surveillance
requirements, 4) Design features, 5) Administrative controls, 6)
Decommissioning, 7) Initial notification, and 8) Written Reports.

NRC GL 88-16 states that it is acceptable for licensees to control reactor physics
parameter limits by specifying the limits associated with NRC-approved calculation
methodologies in the TS. The cycle-specific parameter limits may then be removed
from the TS and placed in a cycle-specific COLR, which is required to be submitted
to the NRC every operating cycle or each time it is revised.

The proposed changes are reviewed with respect to regulatory requirements listed
above and determined that the proposed changes do not affect compliance with
these regulations and will ensure that the lowest functional capabilities of
performance levels of equipment required for safe operation are met.
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3.2 Precedent

TS 2.1.1, TS Table 2.2-1, TS 3/4.2.5 changes:
e Catawba Units 1 and 2 (NRC ADAMS Accession No. ML033570127)
e Callaway Unit 1 (NRC ADAMS Accession No. ML0O70600786)
e Vogtle Units 1 and 2 (NRC ADAMS Accession No. ML23101A159)

TS 3/4.1.1 changes:
e Millstone Unit 3 (NRC ADAMS Accession No. ML033450435)
e South Texas Project Units 1 and 2 (NRC ADAMS Accession No.
ML030360230)

TS 3/4.2.3 changes:
e Millstone Unit 3 (NRC ADAMS Accession No. ML063540109)

TS 3/4.9.1 changes:
e Millstone Unit 3 (NRC ADAMS Accession No. ML033450435)
e Seabrook Unit 1 (NRC ADAMS Accession No. ML040350482)

3.3 No Significant Hazards Consideration Analysis

Pursuant to the provisions of Section 50.90 of Title 10 of the Code of Federal
Regulations (10 CFR), Dominion Energy South Carolina, Inc. (DESC) hereby
requests an amendment to Virgil C. Summer Station Nuclear Station (VCSNS) Unit
1 renewed facility operating license NPF-12.

The proposed change would revise Technical Specifications (TS) 2.1.1, “Safety
Limits, Reactor Core,” TS Table 2.2-1, “Reactor Trip System Instrumentation Trip
Setpoints,” TS 3/4.1.1, “Reactivity Control Systems, Boration Control,” TS 3/4.2.5,
‘DNB Parameters,” and TS 3/4.9.1, “Refueling Operations, Boron Concentration,” to
move several cycle-specific parameter limits from the TS to the Core Operating
Limits Report (COLR), and to remove Reactor Coolant System flow measurement
uncertainty from TS 3/4.2.3, “RCS Flow Rate and Nuclear Enthalpy Rise Hot
Channel Factor.”

Additionally, the proposed change would modify TS 6.9.1.11, “Reporting
Requirements, Core Operating Limits Report,” to include the list of cycle-specific
parameters and NRC-approved methodologies used to develop the cycle-specific
parameters.

DESC has evaluated whether a significant hazards consideration is involved with
the proposed amendment by focusing on the three standards set forth in 10 CFR
50.92, “Issuance of Amendment,” as discussed below:
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1. Does the proposed amendment involve a significant increase in the
probability or consequences of an accident previously evaluated?

Response: No

The relocation of cycle-specific core operating limits from the Technical
Specifications (TS) to the Core Operating Limits Report (COLR), addition of
two safety limits to TS 2.1.1, and expansion of TS 6.9.1.11, have no influence
or impact on the probability or consequences of a Design Basis Accident. The
two new safety limits, which are referenced in the VCSNS Final Safety Analysis
Report (FSAR), are derived using a Nuclear Regulatory Commission (NRC)
approved method, which is already listed in TS 6.9.1.11. Adherence to the
COLR and NRC-approved methodologies for establishing COLR parameters
continues to be controlled by TS. The proposed changes still require the same
actions to be taken if or when limits are exceeded. Each accident analysis
addressed in the FSAR will be examined with respect to changes in cycle-
dependent parameters, using NRC-approved methodologies, to ensure that
the transient evaluation of new core designs is bounded by previously accepted
analyses via the cycle-specific reload safety evaluation (RSE). The RSE, which
will be performed in accordance with the requirements of 10 CFR 50.59,
ensures that future core designs will not involve a significant increase in the
probability or consequences of an accident previously evaluated. Therefore,
the proposed changes will not increase the probability or consequences of an
accident previously evaluated.

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

Response: No

The relocation of cycle-specific core operating limits from the TS to the COLR,
addition of two safety limits to TS 2.1.1, and expansion of TS 6.9.1.11 do not
influence, impact, nor contribute in any way to the increased probability or
consequences of an accident. No safety-related equipment, safety function, or
plant operations will be altered as the result of proposed changes. The cycle-
specific core operating limits are calculated using the NRC-approved methods
and submitted to the NRC each cycle to allow the NRC Staff to continue to
trend the values of these limits. The TS will continue to require operation within
the required core operating limits and appropriate actions will be taken if or
when limits are exceeded. Therefore, the proposed amendment does not
create the possibility of a new or different kind of accident from any accident
previously evaluated.
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3. Does the proposed amendment involve a significant reduction in a
margin of safety?

Response: No

The margin of safety is related to the ability of the fission product barriers to
perform their design functions during and following an accident. These barriers
include the fuel cladding, the reactor coolant system, and containment. The
performance of these fission product barriers is not adversely affected by the
proposed change.

The proposed changes do not revise any setpoints assumed in the analyses
and do not affect the acceptance criteria of any analyses. The relocated cycle-
specific parameters will continue to be calculated using NRC-approved
methodologies and will provide the same margin of safety as the values
currently located in the TS. Therefore, the proposed changes will not result in
a reduction in a margin of safety.

Based on the above, DESC concludes that the proposed amendment does not
involve a significant hazards consideration under the standards set forth in 10 CFR
50.92(c), and, accordingly, a finding of “no significant hazards consideration” is
justified.

3.4 Conclusion

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

ENVIRONMENTAL CONSIDERATION

A review has determined the proposed change qualifies for a categorical exclusion
from environmental review in accordance with 10 CFR 51.22. The proposed action
is confined to changes to surveillance, inspection, or testing requirements as
described in 10 CFR 51.22(d)(1). The proposed action does not disturb any
previously undisturbed ground and there is no significant change in the types or a
significant increase in the amounts of any effluents that may be released offsite,
does not result in a significant increase in individual or cumulative public or
occupational radiation exposure, and does not result in a significant increase in the
potential for or consequences from radiological accidents. Therefore, pursuant to 10
CFR 51.22, neither an environmental assessment nor an environmental impact
statement is required.
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1.0 SUMMARY DESCRIPTION

Pursuant to 10 CFR 50.90, Dominion Energy South Carolina, Inc. (DESC) requests an
amendment to Renewed Facility Operating License, NPF-12, for Virgil. C. Summer
Nuclear Station (VCSNS), Unit 1 to revise the Technical Specifications (TS). DESC is
proposing to change the following TS:

o TS 3/4.2.1 Axial Flux Difference (AFD)

e TS 3/4.2.2 Heat Flux Hot Channel Factor — Fa(z)

e TS 3/4.10.2 Group Height, Insertion and Power Distribution Limits
e T1S6.9.1.11 Core Operating Limits Report

The proposed TS changes to TS 3/4.2.2, TS 3/4.10.2.2, TS 6.9.1.11, and the TS Bases
are part of the implementation of WCAP-17661-P-A (Ref. 1). This topical report received
NRC approval for the Improved Fa methodology. The implementation of this methodology
addresses non-conservatisms in NSAL-09-5 (Ref. 5) and NSAL-15-1 (Ref. 17) and
removes impacts from differences in Measured vs. Predicted Axial Offset on Fa
surveillances. Additionally, steady-state and transient Fq surveillances are made distinct
and separate consistent with the improved methodology and NUREG-1431 (Ref. 18), as
are the Limiting Condition for Operation (LCO) actions to restore operability. Note that the
sample TS in Appendix B of Ref. 1 are in the “improved” Tech Spec (ITS) format of
NUREG-1431; the VCSNS TS have the older format of NUREG-0452.

The proposed change also includes the adoptions of several Technical Specification Task
Force (TSTF) change travelers to align VCSNS TS with the Fa formulations and required
actions of TS 3.2.1B of NUREG-1431, “Standard Technical Specifications Westinghouse
Plants,” Revision 5, (STS), upon which the improved Relaxed Axial Offset Control
(RAOC) and Constant Axial Offset Control (CAOC) surveillance formulations were based.
The following NRC-approved TSTF change travelers are proposed for adoption, as
applicable to VCSNS TS 3.2.2:

e TSTF-95-A, Rev. 0, “Revise complete time for reducing Power Range High trip
setpoint from 8 hours to 72 hours”

e TSTF-241-A, Rev. 4, “Allow time for stabilization after reducing power due to
QPTR out of limit”

e TSTF-290-A, Rev. 0, “Revisions to hot channel factor specifications”

The revisions to TS 3/4.2.2 also require a conforming change in TS 3/4.10.2. Current TS
4.10.2.2 refers to TS 4.2.2.2, 4.2.2.4, and 4.2.2.5. This will be changed to refer to TS
4.2.2.2 and 4.2.2.3 to reflect the restructuring of proposed TS 3/4.2.2.

Additionally, the proposed TS would modify VCSNS TS 6.9.1.11, “Core Operating Limits
Report” (COLR) to include WCAP-17661-P-A, Revision 1, in the list of the NRC-approved
methodologies for TS 3.2.2, as well as update the list of limits and parameters required
to be in the COLR.
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The changes outlined are based on the sample TS but reformatted to align with the
formatting and organization of current VCSNS TS which are largely based off NUREG-
0452 (Ref. 8).

Licensee-controlled licensing basis documents such as the COLR, the TS Bases, and the
FSAR will be updated to reflect these changes at the time of implementation of the LAR.
Revisions to the TS Bases are provided in Attachment 5, for information only.

2.0 DETAILED DESCRIPTIONS AND TECHNICAL EVALUATIONS

2.1 Justification of Proposed Change to TS 3.2.1, “Axial Flux Difference
(AFD)”

Reason for the Proposed Change

The proposed change to TS 3.2.1 corrects two typographical errors.

Description of Proposed Changes

The proposed changes will correct the typographical errors in TS 3.2.1 and 3.2.1.b.
VCSNS Unit 1 TS 3.2.1, “AXIAL FLUX DIFFERENCE (AFD),” currently states:

“3.2.1 The indicated AXIAL FLUX DIFFERNECE (AFD) shall be maintained
within:

a. The allowed operational space as specified in the CORE OPERATING
LIMITS REPORT (COLR) for Relaxed Axial Offset Control (RAOC)
operation, or

b. Within the targe band specified in the COLR about the target flux difference
during base load operation.”

The proposed change (grey highlight) revises TS 3.2.1 to read as follows:

“3.2.1 The indicated “AXIAL FLUX DIFFERENCE (AFD),” shall be maintained
within:

a. The allowed operational space as specified in the CORE OPERATING
LIMITS REPORT (COLR) for Relaxed Axial Offset Control (RAOC)
operation, or

b. Within the target band specified in the COLR about the target flux difference
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during base load operation.”

Markups of the proposed TS changes are provided in Attachment 3 and a revised
version of the TS is provided in Attachment 4.

Technical Evaluation

Since these are typographical errors that are being corrected and they do not
change the action or intent of the TS, no further evaluation is required.

2.2 Justification of Proposed Change to TS 3.2.2, “Heat Flux Hot Channel
Factor Fo(z)”

System Design and Operation

Fa(z) is defined as the maximum local fuel rod power density divided by the average
fuel rod 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.
Fa(z) varies with fuel loading patterns, control bank insertion, fuel burnup, and
changes in axial power distribution, and 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 non-equilibrium situations such as load following or power ascension.
Currently, a W(z) factor is multiplicatively applied to measured Faq(z) values to
ensure sufficient margin to the limit for any potential transient or non-equilibrium
operation. This limit helps ensure that the peak fuel clad temperature does not
exceed its acceptance criteria limit in the event of a LOCA.

Current Technical Specification Requirement

Currently, using WCAP-10216-P-A methodology (Ref. 6), TS 3.2.2 does not
differentiate between steady-state and transient Fq limits in evaluation or
measurement of Fq; there is one set of LCO actions if Fa is found in violation of the
limit. Faq is calculated using the RAOC methodology defined in WCAP-10216-P-A,
Revision 1A, “Relaxation of Constant Axial Offset Control, Fq Surveillance Technical
Specification,” (Ref. 6). A set of relationships in current Surveillance Requirement
(SR) 4.2.2.2 provides the limits for Fa(z) using this methodology:

[F§TP]+[K (2)

]
M
Fy(2) < WD) for P > 0.5
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M [F§TP]+[K (2)]
Fy'(2) < TS forP <0.5

Where Fé” (z) is measured Fq(z) increased by the applicable allowances for
manufacturing tolerances and measurement uncertainty as specified in the COLR,
F§™™ is the Fa limit, K(z) is the normalized Fa(z) as a function of core height, P is the
relative thermal power, and W(z) is the cycle-dependent function. W(z) factors are
generated for each available operating space; historically at least two RAOC
operating spaces and one Base Load (CAOC) operating space have been analyzed.

The current action for violating the Fa(z) limit involves reducing thermal power at
least 1% for each 1% Faq(z) exceeds the limit within 15 minutes. It also mandates
changing Flux-High Trip and Overpower delta T trip setpoints accordingly within 4
hours and 72 hours, respectively. Due to non-conservatisms identified in NSAL-09-
5 (Ref. 5), discussed below, compensating actions are procedurally in place to
perform a 3% power reduction per 1% limit violation.

In NSAL-09-5 (Ref. 5), it is noted that the current applicable TS Action of 1% AFD
band reduction per 1% Fa exceeded may not be sufficient to correct a violation of
the transient F}‘{(Z) TS limit for plants operating under the Relaxed Axial Offset
Control (RAOC) methodology, such as VCSNS. This issue was deemed to not have
safety significance due to significant conservatisms in the methodology; however,
Ref. 5 recommends implementation of an administrative limit that requires a 3%
power reduction and a 1% Al narrowing of the Axial Flux Difference (AFD) bands for
every 1% that the Fé"(Z) (including W(z) multiplier) exceeds the TS limit. The non-
conservatism identified and addressed with interim changes is rooted in the W(z)
methodology of calculating Transient Fa. Section 1 of Ref. 1 (WCAP-17661)
provides more background and history of the methodologies.

Current SR 4.2.2 contains requirements for both entering and remaining in the Base
Load CAOC operating space. The definition and equation for the maximum
allowable power (if below 100%) for Base Load operation, APLB., are currently in
the COLR. Directions requiring a change in operating space after an F}‘{(Z) violation
are also located in SR 4.2.2.

Exclusion Zones

Current SR 4.2.2.2.g and 4.2.2.4.g define the exclusion zones where Fa is not
required to be measured and evaluated against the limit (due to low power and
detector inaccuracy at both the top and bottom of the core). These exclusion zones
are currently the top 10% and bottom 10% of the core.
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Reason for the Proposed Change

NSAL-09-5 (Ref. 5) addressed a potential non-conservatism in standard TS. The
reduction of 1% power for each 1% Fa exceeds the limit is potentially non-
conservative; specifically, if the limiting Fa is near the middle of the core, a 1% power
reduction may not analogously reduce peaking factor in these axial planes of the
core. Additionally, Ref. 5 discusses that the W(z) method may not fully account for
the potential impact on transient Fq of differences between measured and predicted
Axial Offset, and thus the calculated transient Fo may be non-conservative. The
NSAL recommended a reduction of 3% for each 1% Fa exceeds the limit to address
this. Implementation of the proposed change to the improved Fa methodology in
WCAP-17661-P-A (Ref. 1) removes impact on Fq of differences between measured
and predicted axial offset and therefore removes the need for this temporary
compensating action.

Description of Proposed Changes

COLR Equations

New equations for calculating transient Faq, F&"(Z), will be included in the cycle-

specific COLR following implementation of this improved methodology. Because
VCSNS has both RAOC and CAOC (Base Load) operating spaces, guidance from
both Appendix C and Appendix F of Ref. 1 were followed for COLR equations and
discussion.

For RAOC Operating spaces (ROS):

T
Fg/(z) = [ny(z)]%rv * % * AXY(Z) * Rj * UF

and [F,, (2)]5, is the measured planar radial peaking factor.

For Base Load Operating space:

W(z)
P

Fy' (2) = F{!(2) * *Ag(2) * Rj * Ur

The T(z) function is a pre-calculated set of analytical ratios used in the improved Fa
surveillance formulation for RAOC plants to characterize the maximum transient P(z)
power shape. P is the relative power and Ur is uncertainty factor. This factor
accounts for manufacturing and measurement uncertainties; it was historically set at
1.0815 to be consistent with the assumptions in the LOCA analysis, but a real-time
value calculated by BEACON may be used instead if allowable (Ref. 1 and
Addendum 4 of Ref. 1).



Serial No. 25-139
Docket No. 50-395
Attachment 2, Page 6 of 28

The Axy(z) and Aq(z) factors adjust the surveillance to the reference conditions
assumed in generating the T(z) or W(z) factors, respectively. Axy(z) and Aq(z) may
be assumed to equal 1.0 or may be determined for specific surveillance conditions
using the approved methods in Ref. 1. Given measured data at below full power,
BEACON is still able to model a power distribution and calculate Fq at full power, so
these factors will remain 1.0 for most normal operation.

Rj is a penalty factor used to account for the potential decrease in transient Fa
margin between surveillances. It is burnup-dependent and a table of factors for
various burnups will be generated for each operating space. Burnups between given
points will use interpolated R; factors. Under the previous methodology, a similar
factor was applied only if Fa was increasing between surveillances, and the factor
defaulted to 2% for any penalties calculated below that. This new Rj is applied to all
calculated transient Faq values; the default value is 1.0 meaning no penalty is applied.

1S 3/4.2.2

TS 3.2.2 is being substantially revised to implement the methodology in Ref. 1. The
sample markups in Appendix A of Ref. 1 are based on “standard” TS and NUREG-
1431 (Ref. 18); the VCSNS TS have the older format of NUREG-0452 (Ref. 8). The
proposed changes in Attachment 3 are functionally identical to the sample markups,
but they are reformatted to align with the nature of VCSNS TS more closely. The
numbering scheme was kept consistent (which allows the TS Bases markups taken
from Appendix B of Ref. 1 to still line up with the TS), but they were written in longer
paragraph form to align with the rest of VCSNS TS.

VCSNS TS include a CAOC operating space referred to as “Base Load”, which is
retained in the proposed TS changes. Section 10.4 of Ref. 1 discusses retaining this
operating space within the framework of the improved methodology. Provisions and
stipulations for entering Base Load were retained from the original TS.

Due to the extensive nature of the proposed changes to implement WCAP-17661-
P-A (Ref. 1), the numerous TSTFs, and overall alignment of VCSNS TS with those
in Appendix A of Ref. 1, almost all of TS 3.2.2 will be replaced with Insert A (found
in Attachment 3).

One of the most significant and noticeable changes in proposed LCO 3.2.2 is the
replacement of F(’z‘l(z) with separated steady-state and transient Fq, FQC(Z) and
F}j"(z). Separating Faq evaluation into independently calculated and evaluated
steady-state and transient values is consistent with NUREG-1431 (Ref. 18) for Fa
TS based on W(z) methodology, as well as the improved Fa methodology being
implemented in WCAP-17661 (Ref. 1).

Another component to proposed LCO 3.2.2 is that the following requirement was
relocated from current SR 4.2.2.3.a to proposed LCO 3.2.2:
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“During Base Load Operation, THERMAL POWER shall be maintained between
APLNP and APLBY* or between APLNP and 100% (whichever is most limiting).”

The above requirement is a condition for operation within Base Load CAOC
operating space, and as such is moved to be included as an LCO. This is in line with
Turkey Point’s Improved TS Conversion submittal, while retaining a Base Load
operating space (Ref. 4). The note on APLB- was added to define the term and point
to the cycle-specific COLR for its definition. This is consistent with the APLNP
footnote in TS 3.2.1 Action b. It was determined that no TS Actions are required to
be added along with this requirement. If thermal power cannot be maintained within
the required range, then the unit can change over from Base Load to RAOC
operation to exit the LCO condition.

The Turkey Point LAR (Ref. 4) includes Action D.1, which requires a thermal power
reduction specifically when thermal power is above the threshold for Base Load
operation. Adding this action would be redundant for VCSNS as proposed TS 3.2.2
Action a requires a 1% power reduction for each 1% FQC (z) violation, as well as other
actions, for any type of operating space. Similarly, proposed TS 3.2.2 Action b
includes steps required for F}j"(z) violation regardless of type of operating space.
Therefore, additional actions beyond those in proposed TS 3.2.2 to address limit
violations when in Base Load operating space are not necessary.

TS 3.2.2 Action A

Proposed Action A in Insert A of Attachment 3 is functionally identical to that of
sample LCO 3.2.1B Action A in Appendix A of Ref. 1. It was re-formatted to conform
with VCSNS TS, but the actions and logic are identical; the notes within the Actions
of the Sample TS in Ref. 1 have been moved to the bottom of the page; asterisks
within the text connect the notes to the appropriate step. As discussed later, the note
in Action A of the Sample TS in Ref. 1 was split into 2 notes for clarity.

TS 3.2.2 Action B

Proposed Action B in Insert A of Attachment 3 is functionally identical to that of
sample LCO 3.2.1B, Action B in Appendix A of Ref. 1, with notable changes, which
are discussed in more detail in the Applicability of WCAP-17661-P-A section below.
The Action b.1.a wording in the proposed TS is consistent with a Southern Nuclear
Company submittal (Ref. 22). The method of restoration, i.e., implementing an
alternate RAOC or Base Load operating space, is elaborated upon in the TS Bases;
however, simpler wording for the Action was chosen to be more concise while
preserving the intent and result of the Action as written in Appendix A of Ref. 1. This
also allows VCSNS to retain a Base Load CAOC operating space in addition to
RAOC operating spaces without cumbersome wording and instructions. Proposed
Specification 4.2.2.4.a contains requirements that SR 4.2.2.2 and SR 4.2.2.3 are
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satisfied prior to entering Base Load operation, and proposed Action b.1.b requires
the same SR 4.2.2.2 and 4.2.2.3 to be performed after implementing the Base Load
operating space.

Section 10.4 of Ref. 1 allows for the option to retain a CAOC operating space within
the approved methodology. Current TS 3.2.2 Action b includes a directive to “identify
and correct the cause of the out of limit condition prior to increasing THERMAL
POWER above the reduced limit required by a...”. The NUREG-1431 TS and sample
TS in WCAP-17661 do not contain this requirement prior to increasing power. The
note on proposed Action b.2.a states that Action b.2.e shall be completed whenever
thermal power is limited by Action b.2.a prior to increasing thermal power above this
limit. This proposed Action ensures that Fq is within limits prior to increasing power
and is functionally the same as the current TS 3.2.2 Action b directive in regard to
ensuring margin to the limit. Current TS 3.2.2 Action a does not contain a
requirement to reduce AFD limits when limiting thermal power due to a limit
exceeded. Proposed TS 3.2.2 Action b.2.b contains this new requirement, which is
consistent with NUREG-1431 LCO 3.2.1B (Ref. 18). This action provides an
additional operational limitation to ensure Fa remains within the limits defined in the
COLR. The proposed completion time for this Action is also consistent with NUREG-
1431, as well as TSTF-99-A.

TS 3.2.2 Action C

This action requires the plant to be in Mode 2 within 6 hours if Actions A or B are not
met. This is directly from NUREG-1431 LCO 3.2.1B (Ref. 18).

1S 3/4.2.2
SR 4.2.2.1

Current SR 4.2.2.1 states that the provisions of Specification 4.0.4 are not
applicable. SR 4.0.4 reads as the following:

“Entry into an OPERATIONAL MODE or other specified condition shall not be
made unless the Surveillance Requirement(s) associated with the Limiting
Condition for Operation have been performed within the stated surveillance
interval or as otherwise specified. This provision shall not prevent passage
through or to OPERATIONAL MODES as required to comply with ACTION
requirements.”

SR 4.0.4 aligns with standard TS in NUREG-0452 (Ref 8). Updated TS such as
those in NUREG-1431 (Ref. 18) have slightly expanded SR Applicability (analogous
SR 3.0.4) to contain exceptions pointing to SR 3.0.3 and LCO 3.0.4, which detail
more guidelines on LCO actions and how they are impacted by Surveillance
Requirements. Current SR 4.0.4 has no such allowances, and as such, current SR
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4.2.2.1 cannot be removed without altering SR 4.0.4 to align with NUREG-1431.
This exception will be left to avoid altering current SR 4.0.4.

SR 4.2.2.2and 4.2.2.3

Current SR 4.2.2.2, 4.2.2.3, and 4.2.2.4 will be replaced by proposed TS in Insert B
(found in Attachment 3). Proposed changes to SR 4.2.2.2 and 4.2.2.3 are directly
from Appendix A of Ref. 1, with some additions. Notably, changes were made when
incorporating the sample TS to continue to allow for a Base Load CAOC operating
space. Additionally, modifications were made to the proposed TS in Appendix A of
Ref. 1 to help align current VCSNS TS and those in WCAP-17661 (which were
based on NUREG-1431). One such change is the removal of the Fé"’(z) equations
in current SR 4.2.2.2.c. These equations are fundamentally changed due to both the
transition to separate steady-state and transient Fq, FQC (z) and Fé"’ (2), as discussed
in proposed TS 3.2.2 above, and the implementation of WCAP-17661. In line with
NUREG-1431, and the Southern Nuclear Company submittal (Ref. 22), the
equations used to calculate FQC(z) and F(‘,”(z) using the improved Fa methodology
from WCAP-17661-P-A will be located in the cycle-specific COLR, which is
transmitted to the NRC as part of the reload process. The removal of these
equations, as well as discussion of methods such as PDMS (Power Distribution
Monitoring System) versus movable incores, are procedural details that were
justified for removal in ITS LAR precedents for plants such as Turkey Point in Ref.
4.

Proposed SR 4.2.2.2 and 4.2.2.3 a through c are directly in line with those in SR
3.2.1.1 and 3.2.1.2 of NUREG-1431, which also align closely with the corresponding
requirement in the approved WCAP-17661-P-A (Ref. 1). Proposed SR 4.2.2.2.a and
4.2.2.3.a are changes from NUREG-1431 that are being implemented to update
VCSNS TS and help align them with the sample TS in Appendix A of Ref. 1. The
purpose of proposed SR 4.2.2.2 is to verify that Fg(z) is within the limit assumed in
the safety analysis. The proposed change modifies the current TS by adding a new
Frequency in SR 4.2.2.2.a “once after each refueling prior to THERMAL POWER
exceeding 75% RATED THERMAL POWER” [RTP]. This change is acceptable
because adopting the new requirement to confirm FQC(z) is within the limits prior to
exceeding 75% RTP following each core reload will ensure that some determination
of Fg(z) is made at a lower power level where adequate margin is available before
going to 100% RTP. This change is more restrictive than current TS because it
applies a new requirement that does not exist in current TS.

Proposed SR 4.2.2.2/4.2.2.3 b and c¢ are functionally the same as current SR
4.2.2.2.d; so while this content is being moved within the SR, they are not new
requirements but are instead reformatted to align with NUREG-1431. Proposed SR
4.2.2.2.b and 4.2.2.3.b include updated timelines of 24 hours, but current TS do not
include any time requirement for this measurement. Including a timeline for this SR
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is in line with NUREG-1431, which has a time of 12 hours. However, it should be
noted that WCAP-17661-P-A mentions that many plants, including the Southern
Nuclear Company precedent (Ref. 22), have a time allotment of 24 hours. Including
an upper bound time for this action to be performed is more restrictive than current
SR 4.2.2.2.b and 4.2.2.3.b, and utilizing a time interval of 24 hours does not impact
the purpose of this SR.

Changes to proposed SR 4.2.2.2 and 4.2.2.3 from those in NUREG-1431 and the
sample TS in Ref. 1 are purely re-formatting to conform with VCSNS TS format.

SR 4.2.2.2.d and 4.2.2.3.d were added to retain a provision for verifying FQC(z) and
F}j"(z) prior to entering Base Load operation. This verification is in the current TS

(SR 4.2.2.4.d.1) and has been retained to ensure there are no changes to the
retention of the Base Load CAOC operating space outside of those directly impacted
by the Improved Fa Methodology in Ref. 1. A footnote was added for proposed SR
42.2.2d and 4.2.2.3.d providing an exception if core power distribution
measurement has been obtained with thermal power above APLNP for the 24 hours
prior to measurement. This exception is in current SR 4.2.2.4.d.1 and the move to a
footnote is purely a formatting change.

Current SR 4.2.2.3 and 4.2.2.4 contain requirements for entering and staying in Base
Load operation, as well as the steps and requirements for evaluating Fa while in
Base Load operation. The requirements of current SR 4.2.2.3 for entering Base Load
operation (SR 4.2.2.3.a) and re-entering (SR 4.2.2.3.b) if power is decreased below
APLNP are functionally retained in proposed SR 4.2.2.4. Current SR 4.2.2.4
(evaluation of Fowhile in Base Load operation) is not required upon implementation
of Ref. 1. The sample TS in Appendix A and D of Ref. 1 (for RAOC and CAOC,
respectively) are very similar overall. Thus, it was decided that sample TS from Ref.
1, Appendix A would be mirrored in proposed SR 4.2.2.2 and 4.2.2.3. Specifically,
proposed SR 4.2.2.2.d and 4.2.2.3.d were added to retain the SR prior to entering
Base Load operating space. The COLR and TS Bases clarify which equation to use
depending on RAOC or CAOC operating space, so no notes or provisions are
required for these considerations in the proposed TS section. Differences between
proposed TS and those in Ref. 1, including any that are due to retaining a Base Load
(CAOC) operating space, are further discussed in the Applicability of WCAP-17661-
P-A section below.

Current TS 3.2.1 contains a footnote that points to the COLR for the APLNP value,
the minimum allowable power during Base Load operation, and current SR 4.2.2.3
provides the equation to calculate APLB-, the maximum allowable power (if under
100%) during Base Load operation. Proposed TS 3.2.2 contains a note analogous
to the one in current TS 3.2.1 for APLNP for APLBL. This value and its equation,
respectively, will be provided in the COLR on a cycle-specific basis. This APLB-
equation is currently in SR 4.2.2.3.a, but relocation to the COLR is a conforming
change that aligns with the rest of the proposed TS. All other equations and factors
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regarding Fa surveillances and limits, RAOC operating spaces, and Base Load
CAOQOC operating space are to be included in the COLR. Therefore, the relocation of
the equation for APLBL is appropriate.

SR 4.2.2.4

Proposed SR 4.2.2.4 contains condensed requirements from current SR 4.2.2.3 and
4.2.2.4. This consolidation is primarily a formatting change as the logic is retained,
but the supporting equations for APLB- and the calculation of F(‘j"(z) using W(z)
factors are referenced in the cycle-specific COLR. Note that the calculation of Fg" (z)
using W(z) factors is in agreement with Appendix F of Ref. 1, the sample COLR for
a CAOC plant, since Base Load is a CAOC operating space. Additionally, the
requirement for maintaining thermal power “between APLNP and APLBL or between
APLNP and 100% (whichever is most limiting)” was relocated to LCO 3.2.2, as itis a
condition for Base Load operation and not a surveillance with a set frequency.

Current SR 4.2.2.5

Current TS 4.2.2.5 is analogous to SR 4.2.2.3 in NUREG-0452 (Ref. 8) and requires
that any Fa determinations made for reasons other than satisfying SR 4.2.2.2 still
apply uncertainties as described in the COLR. NUREG-1431 (Ref. 18) does not have
a corresponding requirement, nor does Ref. 1; there is no other basis for requiring
SR 4.2.2.5. Due to SR 4.0.1, including an SR that specifies the applicable constraints
when Fq is measured for purposes other than performing the SR is unnecessary.
Removal of the procedural details related to using PDMS or movable incores,
applying manufacturing and measurement uncertainties, etc., is also consistent with
the other proposed SR changes. This justification is consistent with change LO3 from
the Turkey Point ITS submittal (Ref. 4).

Exclusion Zones

Proposed changes relocate cycle-specific exclusion zones to the COLR as allowed
by Ref. 1 and discussed in the sample TS Bases (Appendix B of Ref. 1). Further
discussion of historically-utilized exclusion zones is in the Technical Evaluation
section below.

Technical Evaluation

TSTF Change Traveler Adoption and Variations

TSTF-95-A “Revise completion time for reducing Power Range High trip setpoint
from 8 to 72 hours”

The incorporation of this TSTF is used to modify the completion time of Required
Action A.2 in TS 3.2.2 of NUREG-1431, from 8 hours to 72 hours. Current VCSNS
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TS have the time to reduce power range high trip setpoints as 4 hours, in line with
NUREG-0452 (Ref. 8). The incorporation of this TSTF serves to align current
VCSNS TS and those in both NUREG-1431 (Ref. 18) and Appendix A of Ref. 1.
Proposed TS 3.2.2 Action a.2 and Action b.2.c reflect this revised completion time.
This TSTF traveler was approved by the NRC in September 1996 for incorporation
in NUREG-1431, Rev. 2 in June 2001.

The current completion time of 4 hours potentially results in unnecessary trip setpoint
changes, which could result in plant transients and human error. A completion time
of 72 hours, per TSTF-95-A, would allow time for a flux map to be performed, or
otherwise determine that a condition was temporary, without implementing an
unnecessary trip setpoint change.

TSTF-241-A, Rev. 4, “Allow time for stabilization after reducing power due to QPTR
out of limit”

TSTF-241-A was approved by the NRC in January 1999, and incorporated in
NUREG-1431, Rev. 2 in June 2001. NUREG-1431, LCO 3.2.1B, was revised to
provide more appropriate actions and surveillances. In proposed TS 3.2.2, Actions
a.1, a.2, and a.3 were modified to be repeated after each subsequent FQC(z)
determination if FQC(Z) was not within the limit. This ensures that actions are
continued until the parameter is restored to within its limit. The maximum allowable
power level and trip setpoint reductions initially determined by proposed Actions a.1,
a.2, and a.3 may be affected by subsequent determinations of Fg(z), and would
require power and setpoint reductions within the specified time period of the
FQC(z) determination, if necessary, to comply with the decreased maximum allowable
power level and trip setpoint. Decreases in Fg(z) would allow increasing the

maximum allowable power level and trip setpoints and raising power and setpoints
to the revised limits.

The following plant specific variations include:

e This proposed change is not requesting adoption of the TSTF-241 changes
associated with TS 3.2.4, “QUADRANT POWER TILT RATIO (QPTR).”
Therefore, TSTF-241 markup pages of TS 3.2.4 are not provided.

e In the TSTF-241 TS Bases markup, Inserts B.2 and B.3 incorrectly refer to
Required Actions A.3 and A.4, respectively. These references appear to be an
error in the TSTF change traveler when copying text from Inserts A.3 and A.4.
The proposed TS Bases changes refer to the correct required actions
(Required Actions A.2 and A.3 of NUREG-1431, respectively). The plant-
specific variations to TSTF-241-A are considered administrative variations or
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changes. These variations have no adverse impact that precludes adoption of
this TSTF traveler to TS 3.2.2.

TSTF-290-A, Rev. 0, “Revisions to hot channel factor specifications”

TSTF-290-A was approved by the NRC in June 1999, and incorporated in NUREG-
1431, Rev. 2 in June 2001. TSTF-290-A revised STS 3.2.2B (3.2.1 in the TSTF
Traveler example), along with STS 3.2.2A, to reflect the approved methodologies
and also added a new STS 3.2.2C to reflect this methodology. The increase in
completion times approved in TSTF-95 and TSTF-99 are applied as part of the
TSTF-290-A change.

Some Westinghouse designed cores began experiencing increases in the measured
Fa(Z) between monthly flux maps over certain burnup ranges. Therefore, a larger
penalty factor was necessary for cores predicted to have larger increases in Fa(Z)
over certain burnup ranges. The NRC accepted the changes to STS TS 3.2.2B as
documented in NRC acceptance letter for referencing the revised version of
licensing topical report WCAP-10216, Rev. 1 "Relaxation of Constant Axial Offset
Control — Fa Surveillance Technical Specification" (Ref. 6).

Current VCSNS TS do not differentiate Fa(z) into F§(z) and F}’(z), so there is no

current action analogous to STS 3.2.2B. With the implementation of WCAP-17661-
P-A (Ref. 1) and other updates to applicable TS sections, the actions and completion
times in TSTF-290-A (as well as NUREG-1431 (Ref. 18) and Appendix A of Ref. 1)
were mirrored in the proposed VCSNS TS. The completion times for proposed TS
3.2.2 Actions b.1 and b.2 were set to be consistent with those specified in TSTF-99-
A and TSTF-95-A (4 hours for b.1 and 72 hours for b.2).

New sub-actions are being added to TS 3.2.2 Action a.4 to “perform SR 4.2.2.2 and
4.2.2.3 prior to increasing thermal power above the limit of Action a.1”. These
requirements ensure that core conditions during operation at higher power levels are
consistent with safety analyses assumptions, specifically Fa(Z) transient limits.

A note consistent with TSTF-290 is being added to proposed TS 3.2.2 Actions a and
b to require completion of Actions a.4 and b.2.e, respectively. This condition ensures
the appropriate surveillances were performed prior to increasing thermal power
above the limit of Required Action a.1 or b.2.a even when requirements are met.
Performance of SR 4.2.2.2 and SR 4.2.2.3 are necessary to assure Fq(Z) is properly
evaluated prior to increasing thermal power above the maximum allowed power
level.
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The following plant specific variations include:

e The change from “Fa Methodology” to “RAOC-W(Z) Methodology” in this TSTF
is not incorporated into the title and header of proposed TS 3.2.2. Current
VCSNS TS do not make this clarification or even mention “Fa Methodology”.
The description of the specific methodology in TSTF-290-A and NUREG-1431
is used to distinguish between the heat flux hot channel factor methodologies
specified in STS 3.2.1A, 3.2.1B, and 3.2.1C. It is unnecessary to specify the
methodology in the plant-specific specification title and header.

This change is consistent with other specifications that do not provide the
specific NUREG-1431 type in the plant-specific specification title and header
(e.g., STS 3.3.1A, Reactor Trip System (RTS) Instrumentation (Without
Setpoint Control Program), STS 3.3.1B, Reactor Trip System (RTS)
Instrumentation (With Setpoint Control Program), STS 3.6.4A, Containment
Pressure (Atmospheric, Dual, and Ice Condenser), STS 3.6.4B, Containment
Pressure (Subatmospheric), STS 3.6.6.C, Containment Spray System (lce
Condenser), and Quench Spray (QS) System (Subatmospheric)).

e The notes for TS 3.2.2 Actions a and b are revised to incorporate changes from
WCAP-17661-P-A, Rev. 1, Appendix A (Ref. 1). Refer to “Applicability of
WCAP-17661-P-A, Rev. 1 Safety Evaluation and Variations,” herein for further
plant-specific variations.

e TSTF-290 Insert Note B incorrectly refers to Condition A in the TS Bases
markup. This reference appears to be an error in the TSTF change traveler
when copying text from Insert Note A. The proposed TS Bases changes refer
to the correct condition (Condition B). This variation is superseded by WCAP-
17661-P-A, Appendix B (Ref. 1).

e Corresponding changes to TS 6.9.1.11 are not included in TSTF-290 but are
necessary to reflect the use of the WCAP-17661-P-A (Ref. 1) methodology for
development of core operating limits.

e TSTF-290 Insert 4 in the TS Bases markup is a bracketed [ ] NRC reviewer’s
note for NUREG-1431. This insert is not included in the plant-specific TS
Bases.

The plant-specific variations to TSTF-290-A are considered administrative
variations and have no adverse impact that precludes adoption of this TSTF
traveler.
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Other Changes

Exclusion Zones

Note that VCSNS exclusion zones differ from those listed in WCAP-17661 (Ref. 1).
In WCAP-17661, the standard exclusion zones of 15% are mentioned throughout,
and exclusion zones are also mentioned to be “cycle-specific’. Historically, TS
4.2.2.2.gand 4.2.2.4.g have listed the VCSNS exclusion zones as 10%.

In line with NUREG-1431 (Ref. 18), exclusion zones will be removed from the TS.
This information is considered procedural detail and will be discussed in the TS
Bases as 10% of the top and bottom of the core, but the TS Bases will point to the
COLR for cycle-specific values that may be less than 10% to ensure that the axial
location of minimum margin is surveilled. This provides future flexibility without
needing to change TS.

K(z)

K(z) is an axially-dependent Fa penalty, historically included in the COLR and TS,
and is applied when evaluating Fa by multiplying the Fa at each axial node by the
corresponding K(z) value. K(z) only applies to the Best Estimate Loss of Coolant
Accident (LOCA) methodology and is thus no longer applicable. With the
implementation of Full Spectrum LOCA (FSLOCA) (Ref. 15) and PADS (Ref. 9), K(z)
was changed to 1.0 for all core heights, thus rendering it unnecessary. The K(z)
terms were still included in the COLR for Cycle 28 because it is referenced in current
TS. With the other changes being made, all instances of K(z) are being removed
from the proposed TS markups as well as the COLR.

Applicability of WCAP-17661-P-A, Rev. 1 Safety Evaluation and Variations

DESC has reviewed the NRC safety evaluation (SE) provided in the NRC letter to
Westinghouse Electric Company dated November 23, 2018 (included in Ref. 11)
that supported approval of WCAP-17661-P-A (Ref. 1). DESC has concluded that the
STS 3.2.1B and accompanying bases changes provided in Sections 4.2 through 4.8
of the SE are applicable to VCSNS Unit 1. A list is provided herein of plant-specific
variations to the proposed TS changes in Appendix A of WCAP-17661-P-A, Rev. 1
with justification for the variations:

1. As mentioned in the previous discussion of TSTF-290-A, the header for LCO
3.2.2 will not be changed to specify “T(z)” methodology. The clarification in the
headers of the WCAP and NUREG-1431 are necessary to distinguish between
TS for different methodologies. There is no such need for a single plant, and
the retention of the header as it stands is purely administrative.
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2. As mentioned previously, much of VCSNS TS are still formatted in line with
NUREG-0452 (Ref. 8). The impacts of this difference on the proposed TS are
as follows:

a. Numbering: the numbering scheme of the proposed TS sections does not
directly reflect that in NUREG-1431 (Ref. 18) or Appendix A (or D) of Ref.
1. Proposed TS differ in both overall section numbers (TS 3/4.2.2 for Fa
versus LCO 3.2.1 and SR 3.2.1) as well as step numbering (e.g., VCSNS
proposed TS 3.2.2 Action b.1.a in Ref. 1 correlating to LCO 3.2.1, Condition
B, Action B.1.1). However, the order and overall structure of the proposed
TS directly follows that of sample TS in Ref. 1. Therefore, these differences
are administrative and do not alter the intent of the affected requirements.

b. Structure: NUREG-1431 (Ref. 18) has “CONDITION,” “REQUIRED
ACTION,” and “COMPLETION TIME” columns for LCOs; and
“‘SURVEILLANCE,” and “FREQUENCY” for SRs. NUREG-0452 (Ref. 8)
and VCSNS TS have a sentence-based structure. These differences were
carefully considered to ensure that proposed TS contain each element of
the sample TS in the WCAP while ensuring overall readability. Therefore,
these differences are administrative and do not alter the intent of the
affected requirements.

3. The second sentence of the note in Condition A in WCAP-17661-P-A (Ref. 1)
is separated into two notes in the proposed TS; this change is made for the
clarity of the user. TS Bases are revised to reflect two notes to VCSNS TS 3.2.2
Action a. Section 2.1.4 of the ISTS Writer's Guide (Ref. 20) states that “if more
than one issue is addressed in the Note, separated the items as an ordered
list”. Section 3.3.1.a of the ISTS Writer's Guide suggests to “minimize the use
of compound sentences that combine related actions or thoughts”, and “do not
combine unrelated actions or thoughts into a compound sentence”. Separating
the requirement to complete a required action when the Condition is entered
and the allowance to not perform a surveillance under certain conditions into
two distinct notes disconnects these two unrelated thoughts and abides by the
Writer's Guide (Ref. 20).

4. Required Action B.2.1 in Appendix A of WCAP-17661-P-A (Ref. 1) could be
misread as “limit thermal power to less than rated thermal power,” which is
already required by the plant operating license, rendering the action redundant.
Proposed TS Action b.2.a is revised to more clearly reflect the intent of the
action, which is to limit thermal power to less than the rated thermal power by
the amount specified in the COLR. To further reduce confusion, the
requirement to reduce the AFD limits by the amount specified in the COLR is
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revised to be a separate required action (Required Action b.2.b) with a
completion time of 4 hours. Subsequent required actions are re-numbered and
TS bases associated with the change are revised to reflect two separate
actions. Section 3.3.1.a of the ISTS Writer's Guide (Ref. 20) suggests to
“‘minimize the use of compound sentences that combine related actions or
thoughts”, and “do not combine unrelated actions or thoughts into a compound
sentence”. Separating the requirement to Ilimit thermal power and the
requirement to reduce AFD limits disconnects these two distinct actions.

Precedent for separating the actions of reducing thermal power and reducing
AFD limits was approved for North Anna Units 1 and 2 TS in Amendment Nos.
278 and 261, respectively, on October 17, 2016 (NRC ADAMS Accession No.
ML16252A478) (Ref. 21). The North Anna Units 1 and 2 submittal as well as
Southern Nuclear Company submittal (Ref. 22) included the proposed
clarification in VCSNS TS 3.2.2 Action b.2.a to specify power reduction shall
be by the amount in the COLR. This variation is considered administrative and
continues to meet the intent of the requirement specified in Appendix A of
WCAP-17661-P-A (Ref. 1).

. In the proposed TS, a note was added to LCO 3.2.2 Action b.2.b (analogous to
Condition B.2.1 in Appendices A and D in Ref. 1), stating “During Base Load
operation, AFD limits do not need to be reduced during Action b.2.b.” Appendix
D of Ref. 1 contains sample TS for CAOC plants and notably does not contain
this AFD reduction when implementing a different CAOC operating space.
Therefore, the proposed note is in line with the methodology in Ref. 1.

. Required Actions B.1.1 and B.1.2 and the associated note in WCAP-17661-P-
A are revised and re-arranged into proposed TS 3.2.2 Action b.1.a and b.1.b.
The end result of Required Action B.1.1 (analogous to proposed VCSNS TS
3.2.2 b.1.a) as presented in the WCAP is restoration of the parameter to within
limits specified in the COLR. The method of restoration, in this case “Implement
a RAOC operating space specified in the COLR” is moved to the TS Bases to
provide an action that is as brief as possible, consistent with Section 4.1.6.d of
the ISTS Writer's Guide (Ref. 20). The end result of this action is restored
compliance of the parameters to “within the limits specified in the COLR,” and
thus, compliance with the LCO requirements. Restored compliance with the
LCO allows for exiting the Action; therefore, the intent of TS 3.2.2 Action b.1.b
would no longer be required. To ensure that Action b.1.b is performed when
“control rod motion is required to comply with the new operating space
implemented by Action b.1.a”, a Note that requires performance of Action b.1.b
is included. This ensures that Action b.1.b must be performed if the conditions
of the Note are met, even if compliance is restored.
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This phrasing change in TS 3.2.2 Action b.1.a (Required Action B.1.1 of the
WCAP) was approved for Southern Nuclear Company in Ref. 22.

For VCSNS, since the Base Load (CAOC) operating space is being retained,
changing the phrasing of this action to the proposed “Restore F(‘j"(z) within the
limits specified in the COLR” also allows entry into Base Load operation. SR
4.2.2 .4 still includes all requirements for entering Base Load operation, and the
proposed TS Bases will be updated to include this option. This permits
implementation of both types of operating spaces (RAOC and CAOC) without
additional actions or additional wording within the TS Action. Retention of Base
Load operating space within the methodology is acceptable per Section 10.4 in
Ref. 1; this plant-specific change achieves the end result originally intended.

This variation is considered an administrative preference in TS presentation
and is consistent with the intent of the affected requirements.

. The addition of WCAP-17661-P-A in the TS list of approved COLR

methodologies is not discussed in the SE but is consistent with the changes
identified in the WCAP.

Discussion of NRC Approval Limitations in WCAP-17661-P-A, Rev. 1

The NRC'’s Final SE (contained at the beginning of Ref. 1) includes two limitations
in Section 5 that are required to ensure acceptable implementation of Ref. 1. They
are included below along with discussion as to how compliance with each will be
ensured for implementation at VCSNS.

Limitation 1: Use of Axy and Aa

1.

NRC-approved methods in response to RAI 15.b must be used to perform the
surveillance-specific Axy or Aa calculations.

The response to RAI 15.b discusses the use of BEACON software in
performing surveillances. The differences between BEACON surveillance-
specific Axy or Aq calculations and those performed in the Westinghouse ANC
code prior to the end of the previous cycle are marginal or conservative. T(z)
and W(z) factors are calculated for both Long and Short windows, and the
maximum T(z) or W(z) value for each burnup and axial height is documented.
Ensuring that these windows bound the actual end of cycle operation for the
previous cycle is current practice for VCSNS in line with the reload
methodology in WCAP-9272-P-A (Ref. 2). Additional analysis or disposition is
performed if the end of cycle burnup is not within the originally evaluated
windows. BEACON will be utilized for Fa surveillances as described in the
response to RAIl 15.b (Ref. 1), so other potential discrepancies between
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BEACON and ANC models (as-built IFBA loading, small burnup discrepancies,
etc.) fall within the uncertainties as described.

The depletion calculation used to determine the numerator and denominator of
the Axy or Aa factor must be performed similarly to the original design
calculation (RAI 15.c).

ANC performs the design calculations and predictive cycle depletions.
BEACON runs a version of ANC and will be used as described in the response
to RAI 15.c (Ref. 1) to calculate Axy or Aa factors, if needed. Therefore, the
calculations will be performed similarly to the design calculation.

The use of Method 1 for calculating Aa is only acceptable subject to the
constraints discussed in the response to RAI 15.a. Surveillance Axial Offset
must be within 1.5 percent of the target AO, and there must be assurance that
the limiting F(‘j"(z) location does not lie within a rodded elevation at the time of

surveillance.

A brief discussion of these constraints and considerations for using Method 1
to calculate Aq (setting it equal to 1.0) was added to the TS Bases (Attachment
5). It is specified therein that this method only applies to Base Load operation,
as it is the only applicable CAOC operating space for VCSNS and therefore the
only use case for Aa.

Limitation 2: Power Level Reduction to 50 Percent RTP

The use of 50% as the final power level reduction in the event of failed Fa
surveillance is not included in TS, but it is to be included in the TS Bases and
COLR.

The new TS Bases in Attachment 5 were largely derived from Appendix B of
Ref. 1, and discussion of T.S. 3/4.2.2, Action b.2.b, includes a description of
this 50% final power reduction.

This 50% final power level will be included in the COLR within the “Required
THERMAL POWER Limits and AFD Reductions” Table (analogous to Table C-
7 in Appendix C of Ref. 1). The required thermal power limit column will have
<50% RTP for any required Fo"V(z) margin improvement above the specified
value.
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2.3 Justification of Proposed Change to TS 3/4.10.2, “Group Height, Insertion
and Power Distribution Limits”

Reason for the Proposed Change

TS revisions are needed to align SR 4.10.2.2.a with the proposed changes to TS
3/4.2.2.

Description of Proposed Changes

In SR 4.10.2.2.a, “Either Specifications 4.2.2.2 or 4.2.2.4 and Specification 4.2.2.5.”
will be changed to “Specifications 4.2.2.2 and 4.2.2.3.”

Technical Evaluation

Current SR 4.2.2.2 and 4.2.2.4 describe evaluation of Fq for RAOC and Base Load
operating spaces, respectively. These requirements are being replaced by SR
4.2.2.2 for evaluating steady-state FQC (z) for both types of operating spaces, and TS
4.2.2.3 for evaluating transient F(‘,’V (z) for both types of operating spaces. Therefore,
SR 4.2.2.2 and 4.2.2.3 are included in proposed SR 4.10.2.2.a.

Current SR 4.2.2.5 will be deleted, as discussed in a previous section, thus it no
longer needs to be included in SR 4.10.2.2.a.

2.4 Justification of Proposed Change to TS 6.9.1.11, “Reporting
Requirements, Core Operating Limits Report”

Reason for the Proposed Change

TS 6.9.1.11 is updated to reflect the transition to T(z) factors with implementation of
WCAP-17661-P-A (Ref. 1). Additionally, the K(z) axial dependent factor was set
equal to 1.0 at all core heights with the implementation of FSLOCA at VCSNS (Ref.
15), and as such, this factor is unnecessary for Fa surveillances.

Description of Proposed Changes

The proposed changes to the COLR TS list includes removal of specific operating
parameters (e.g., the K(z) factor, power factor multiplier, and uncertainties). The
COLR analytical methods in TS 6.9.1.11 are revised to include WCAP-17661-P-A
as the Fa Methodology.
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The current version of TS 6.9.1.11 core operating limits ‘d-f’ reads:

“d. Axial Flux Difference Limits, target band, and APLNP for Specification
3/4.2.1,

e. Heat Flux Hot Channel Factor, F5'?, K(z), W(z), APLNP, W(z)eL, and Fa(z)
manufacturing/measurement uncertainties for Specification 3/4.2.2,

f. Nuclear Enthalpy Rise Hot Channel Factor, FRT?, Power Factor Multiplier,
PF,y, and Ff\;, measurement uncertainties limits for SpeC|f|cat|on 3/4.2.3.

The proposed change (grey highlight) revises TS 6.9.1.11 core operating limits ‘d-f
will read:

“d. Axial Flux Difference Limits;—target-band,—and-ARLN® for Specification
3/4.2.1,

e. Heat Flux Hot Channel Factor Limits;£5K(z)-\W{z)- APLN W(z)e, - and
Eofz)rmanufacturingimeasurement-uncertainties for Specification 3/4.2.2,

f. Nuclear Enthalpy Rise Hot Channel FactormEg~ and Power Factor

MultiplierPEw—and-Efmeasurement uncertainties limits for Specification
3/4.2.3”

The current version of TS 6.9.1.11 analytical method ‘b’ states that WCAP-10216-
P-A (Ref. 6) provides the methodology for both TS 3.2.1 and 3.2.2. The proposed
change removes TS 3.2.2 from this method; WCAP-10216-P-A (Ref. 6) will still be
the methodology for TS 3.2.1. Item ‘g’ is proposed to be added to the list of analytical
methods for TS 3.2.2. The changes are shown below (grey highlight):

b. WCAP-10216-P-A, Rev. 1A, “RELAXATION OF CONSTANT AXIAL
OFFSET CONTROL Fa SURVEILLANCE TECHNICAL SPECIFICATION,”
February 1994, (W Proprietary).

(Methodology for Specifications 3.2.1 — Axial Fluence Difference (Relaxed

Axial Offset Control) ard—3-22—Heat Flux—Heot ChannelFactor (Fa
Methodology-for\W(z)-surveillance requirements):)

g. WCAP-17661-P-A, Revision 1, “Improved RAOC and CAOC Fq Surveillance
Technical Specifications,” February 2019, (W Proprietary).

(Methodology for Specification 3.2.2 — Heat Flux Hot Channel Factor.)

Note: Attachment 1 of this submittal also includes changes to TS 6.9.1.11. These
changes are not incorporated in Attachment 2. The full list of changes to TS 6.9.1.11
are provided as TS markups in Attachment 3, and a revised version of the TS is
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provided in Attachment 4.

Technical Evaluation

Proposed TS 6.9.1.11 changes are discussed below and will be separated by the
change driving the TS update, as some apply to multiple items.

Removal of “target band” and APLNP in item ‘d’:

These parameters support Axial Flux Difference Limits for Specification 3/4.2.1;
specifically, Base Load operation. The “COLR specified target band” is specified in
TS 3.2.1 Action b.1 and APLNP is described as being in the COLR in the footnote on
the same page. As such, these parameters will continue to be generated and
provided in the COLR each cycle to support the methodologies for TS 3/4.2.1 and
3/4.2.2 as they pertain to Base Load operation, which is consistent with other
proposed changes to TS 6.9.1.11 as well as other units in the Dominion Energy fleet.
This level of detail aligns with NUREG-1431 (Ref. 18).

Removal of requirement to provide T(z), W(z), and R; factors in the cycle-specific
COLR in item ‘e’:

These factors do not need to be delineated in this section as they are not limits; they
will be calculated in accordance with Ref. 1 and documented on a cycle-specific
basis to support Fa surveillances using the new methodology. This aligns with other
TS and COLRs in the Dominion Energy fleet.

Removal of the K(z) factor in item ‘e’:

K(z) is the normalized Fa(z) for a given core height. It is an axial-dependent function
applied to the measured Fa value when calculating the surveillance Fa. With the
implementation of FSLOCA (Ref. 15), K(z) was set to 1.0 in the COLR for all core
heights. Thus, the function no longer needs to be included in calculating surveillance
Fa values and can be removed from the TS, as well as the COLR.

Removal of uncertainties in items ‘e’ and f’:

Uncertainties are applied to Fa(z) in accordance with Ref. 1, and to F{ (z) in
accordance with Ref. 3. These are utilized in confirmation of the limits provided in
the COLR, but the uncertainties are not considered limits. Therefore, they do not
need to be delineated in this section of TS as per 10 CFR 50.36.
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Changes to analytical methods:

The changes made to the analytical methods reflect the implementation of WCAP-
17661-P-A (Ref. 1). The methodology in item ‘b’ is still used for TS 3.2.1, but item
‘g’ provides the improved Fa methodology proposed for use in TS 3.2.2. Section
4.4.3.2.2 of the VCSNS Final Safety Analysis Report (FSAR) (Ref. 10) states that
“the initial conditions for which DNB [departure from nucleate boiling] protection is
required are assumed to be those permissible within the [RAOC] strategy for the
load maneuvers described in [WCAP-10216-P-A, Revision 1A, “Relaxation of
Constant Axial Offset Control, Fa Surveillance Technical Specification,” (Ref. 6)
February 1994.]" This approved topical will still be utilized for TS 3.2.1 (Axial Flux
Difference) with the proposed changes. The applicability of this report is only
removed for the Fo methodology, which is not explicitly discussed in the FSAR (Ref.
10).

REGULATORY EVALUATION

3.1 Applicable Regulatory Requirements and Criteria

Technical Specifications (TS) are included in the Part 50 operating licenses and in
the Part 52 combined licenses in accordance with 10 CFR 50.36. The TS include
limiting conditions for operation which provide the lowest functional capability or
performance levels of equipment required for safe operation of the facility. NRC
Administrative Letter 98-10 indicates that when a TS is determined to be insufficient
to assure plant safety, an amendment should be requested to revise the non-
conservative TS. WCAP-17661-P was developed to provide revised TSs to resolve
a non-conservatism identified in NSAL-09-5. WCAP-17661-P was reviewed and
approved by the NRC to resolve the issue.

DESC has reviewed the NRC’s Safety Evaluation (SE), provided in the NRC letter
to Westinghouse Electric Company dated November 23, 2018 (Ref. 11), that
supported approval of WCAP-17661-P-A, Revision 1. DESC has concluded that the
applicable regulatory performance and TS requirements and design criteria listed in
Sections 2.1 and 2.2 of the SE are applicable to VCSNS Unit 1. The NRC concluded
in the SE that the modified TS contained in WCAP-17661-P-A are acceptable. Thus,
the proposed change is consistent with the regulatory requirements identified in the
SE. In particular, (1) the revised TS Limiting Conditions for Operations (LCO)
maintain facility operation within the bounds established by the safety analysis, (2)
the reformulated Surveillance Requirements (SR) confirm that facility operation
meets the LCOs, and (3) the revised required actions and completion times,
applicable if the LCO is not met, are appropriate to restore compliance with the
unmet LCO, and maintain safe facility operation. Other changes are included based
on TSTF travelers TSTF-95-A, TSTF-241-A, and TSTF-290-A. TSTF travelers
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identify revisions to the Standardized Technical Specifications and represent NRC-
approved changes for consideration with plant-specific TS amendments, in order to
streamline reviews and reduce unnecessary regulatory burden.

3.2 No Significant Hazards Consideration Analysis

Pursuant to the provisions of Section 50.90 of Title 10 of the Code of Federal
Regulations (10 CFR), Dominion Energy South Carolina, Inc. (DESC) hereby
requests an amendment to Virgil C. Summer Station Nuclear Station (VCSNS) Unit
1 renewed facility operating license NPF-12.

The proposed change would revise Technical Specifications (TS) 3/4.2.2 “Heat Flux
Hot Channel Factor — Fa(z), TS 3/4.10.2 “Group Height, Insertion and Power
Distribution Limits, and TS 6.9.1.11 “Core Operating Limits Report” to adopt the TS
changes described in Westinghouse Topical Report WCAP-17661-P-A, Revision 1.
The revised TS address the issues identified in Nuclear Safety Advisory Letter
(NSAL) 09-05, Revision 1, “Relaxed Axial Offset Control Fa Technical Specification
Actions” and NSAL-15-1, “Heat Flux Hot Channel Factor Technical Specification
Surveillance”. The proposed change includes, to the extent necessary, the adoption
of several Technical Specification Task Force (TSTFs) change travelers as
applicable to the VCSNS TS.

DESC has evaluated whether a significant hazards consideration is involved with
the proposed amendment by focusing on the three standards set forth in 10 CFR
50.92, “Issuance of Amendment,” as discussed below:

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

Response: No

The proposed change resolves non-conservative TS required actions identified
in  Westinghouse NSAL-09-05. The Improved Fa methodology in
WCAP-17661-P-A is NRC-approved and removes impacts of measured
versus predicted Axial Offset on Fa and thus will no longer require
compensating actions from NSAL-09-5.

Adherence to the Core Operating Limits Report (COLR) and NRC-approved
methodologies for establishing COLR parameters continues to be controlled by
TS. Cycle-specific core operating limits are calculated using the NRC-approved
methods and submitted to the NRC in the COLR each cycle, to allow the Staff
to continue to trend the values of these limits. Operation in accordance with the
revised TS maintains the assumptions for initial conditions of key parameter
values in the safety analyses as valid and does not result in actions that would
increase the probability or consequences of any accident previously evaluated.
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Therefore, the proposed amendment does not involve a significant increase in
the probability or consequences of an accident previously evaluated.

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

Response: No

The proposed change does not involve a physical alteration of the plant (i.e.,
no new or different type of equipment will be installed). The implementation of
the Improved Fa methodology in WCAP-17661-P-A requires changes to
surveillance requirements and procedures as well as TS and operator actions
but does not introduce new accidents or alter those already analyzed.
Operation in accordance with the revised TS and its limits precludes new
challenges to systems, structures, or components that might introduce a new
type of accident. Applicable design and performance criteria will continue to be
met, and no new single failure mechanisms will be created.

The proposed change for resolution of Westinghouse NSAL-09-5, Revision 1
and NSAL-15-1 does not involve the alteration of plant equipment or introduce
unique operational modes or accident precursors. The TS will continue to
require operation within the required core operating limits and appropriate
actions will be taken if limits are exceeded.

Therefore, the proposed amendment does not create the possibility of a new
or different kind of accident from any accident previously evaluated.

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

Response: No

The margin of safety is related to the ability of the fission product barriers to
perform their design functions during and after an accident. These barriers
include the fuel cladding, the reactor coolant system, and containment. The
performance of these fission product barriers is not adversely affected by the
proposed change.

The proposed changes address non-conservative TS required actions and
surveillance requirements identified via NSAL-09-5, Revision 1 and NSAL-15-
1, respectively. Operation in accordance with the revised TS maintains the
assumptions for initial conditions of key parameter values in the safety analyses
as valid. This confirms applicable design and performance criteria associated
with the safety analysis will continue to be met and that the margin of safety is



4.0

Serial No. 25-139
Docket No. 50-395
Attachment 2, Page 26 of 28

not adversely affected. The cycle-specific core operating limits are also
calculated using the NRC-approved methods and submitted to the NRC in the
COLR each cycle, to allow the Staff to continue to trend the values of these
limits.

Section 6.7 of NRC-approved WCAP-17661-P-A provides a margin analysis
and concludes that although the axial location of minimum margin may differ
using the Improved Fa methodology, the overall margin is essentially the same.

Therefore, the proposed amendment does not involve a significant reduction in
a margin of safety.

Based on the above, DESC concludes that the proposed amendment does not
involve a significant hazards consideration under the standards set forth in 10 CFR
50.92(c), and, accordingly, a finding of “no significant hazards consideration” is
justified.

3.3 Conclusion

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

ENVIRONMENTAL IMPACT CONSIDERATION

A review has determined the proposed change qualifies for a categorical exclusion
from environmental review in accordance with 10 CFR 51.22. The proposed action
is confined to changes to surveillance, inspection, or testing requirements as
described in 10 CFR 51.22(d)(1). The proposed action does not disturb any
previously undisturbed ground and there is no significant change in the types or a
significant increase in the amounts of any effluents that may be released offsite,
does not result in a significant increase in individual or cumulative public or
occupational radiation exposure, and does not result in a significant increase in the
potential for or consequences from radiological accidents. Therefore, pursuant to 10
CFR 51.22, neither and environmental assessment nor an environmental impact
statement is required.
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5.0 PRECEDENTS

The changes proposed in the Technical Specification for implementing the NRC-
approved Improved Fa Methodology in WCAP-17661-P-A are consistent with similar
changes approved by the NRC for other nuclear power plants. Some of the plants are
listed below:

e Farley Units 1 and 2; Vogtle Units 1 and 2 (NRC ADAMS Accession No.
ML23187A148)

e Turkey Point Units 3 and 4 (NRC ADAMS Accession No. ML23151A445)

6.0 REFERENCES

1. WCAP-17661-P-A, Rev. 1, “Improved RAOC and CAOC Fq Surveillance Technical
Specifications,” February 2019.

2. WCAP-9272-P-A, “Westinghouse Reload Safety Evaluation Methodology,” July
1985.

3. WCAP-12472-P-A, “BEACON™ Core Monitoring and Operation Support System,”
August 1994. (Original was April 1990).

4. Enclosure 2, Volume 7; Turkey Point Nuclear Generating Station Unit 3 and Unit
4, “Improved Technical Specifications Conversion, ITS Section 3.2 Power
Distribution Limits”, Revision 2, dated May 24, 2023 (NRC ADAMS Accession No.
ML23151A445).

5. Westinghouse Nuclear Safety Advisory Letter, NSAL-09-5, Rev. 1, “Relaxed Axial
Offset Control Fa Technical Specification Actions,” September 2009.

6. WCAP-10216-P-A, Revision 1A, “Relaxation of Constant Axial Offset Control, Fa
Surveillance Technical Specification,” February 1994.

7. Not Used.

8. NUREG-0452, Revision 4, “Standard Technical Specifications for Westinghouse
Pressurized Water Reactors,” November 1981.

9. WCAP-17642-P-A, Revision 1, “Westinghouse Performance Analysis and Design
Model (PAD5),” November 2017.

10.V. C. Summer Nuclear Station Safety Analysis Report, Chapter 4, Revision 24.00,
“‘Reactor,” June 2024.

11.Letter from D. C. Morey (NRC) to Nowinoski (Westinghouse Electric Company),
“Final Safety Evaluation for Pressurized Water Reactors Owners Group Topical
Report WCAP-17661-P-A, Rev. 1, ‘Improved RAOC and CAOC Fa Surveillance
Technical Specifications’ (CAC NO. MF3348),” dated November 23, 2018 (NRC
ADAMS Accession No. ML18298A321).

12.Not Used.

13.Not Used.

14.Not Used.
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15.Letter, V. V. Thomas (USNRC) to M. D. Sartain and D. G. Stoddard, Virgil C.
Summer Nuclear Station, Unit 1— Issuance of Amendment No. 219 to Modify
Technical Specification 6.9.1.11, “Core Operating Limits Report” (EPID [-2020-
LLA-0124). June 30, 2021. (NRC ADAMS Accession No. ML21112A108).

16.Not Used.

17.Westinghouse Nuclear Safety Advisory Letter, NSAL 15-1, “Heat Flux Hot Channel
Factor Technical Specification Surveillance,” February 2015.

18.NUREG-1431, Rev. 5, Vol. 1, “Standard Technical Specifications — Westinghouse
Plants,” September 2021.

19.Not Used.

20. Technical Specification Task Force Document TSTF-GG-05-01, “Writer's Guide
for Plant-Specific Improved Technical Specifications, June 2005. (NRC ADAMS
Accession No. ML070660229)

21.North Anna Power Station, Units 1 and 2 — Issuance of Amendments to Revise
Technical Specifications to Address Issues Identified in Westinghouse NSAL-09-
5. Revision 1, and NSAL-15-1, Revision 0 (CAC Nos. MF7186 and MF7187), dated
October 17, 2016 (NRC ADAMS Accession No. ML16252A478).

22.Joseph M. Farley Nuclear Plant, Units 1 and 2; and Vogtle Electric Generating
Plant, Unit 1 and 2 — Issuance of Amendment Nos. 248, 245, 222, and 205 Re:
Revising Technical Specification 3.2.1, ‘Heat Flux Hot Channel Factor (Fa(z)),” to
Implement Methodology from WCAP-17661, Revision 1 (EPID L-2022-LLA-0148),
dated October 23, 2023 (NRC ADAMS Accession No. ML23187A148).
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS
REACTOR CORE

2.1.1 The combinaticn of THERMAL POWER, pressurizer pressure, and the highest
uperat'l ng loop coolant temparature ('l } shall not exceed the Timits—shown—in—
Fq 3 toop nperet+on— A

|
&PPLICABELIT‘F: MODES 1 and 2. |

ACTION |REp|acewith|NSER—1 o

"
Whenéver the point defined by the combination of the hi ghest operating loop
average rature and THERMAL POWER has exceeded the
ine, be in HOT STANDBY within 1 hour, and comply with the require-
ments of Specification 6.7.1.

REACTOR CODLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.
APPLICABILITY: MODES 1, 2, 3, 4 and 5.
ACTION:
MODES 1 and 2
Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reacter Coolant System pressure within its 1imit
within 1 hour, and comply with the requirements of Specification 6.7.1.
MODES 3, 4 and &
Whenever the Reactor Coolant System pressure has exceeded 2735 psig,

reduce the Reactor Coclant System pressure to within its limit within 5
minutes, and comply with the requirements of Specification 6.7.1.

INSERT 1:

specified in the COLR; and the following SLs shall not be exceeded:

a. The departure from nucleate boiling ratio (DNBR) shall be maintained greater than or equal to
1.17 for the WRB-2 DNB correlation.

b. The peak fuel centerline temperature shall be maintained less than 5080°F. decreasing by 9°F
per 10,000 MWD/MTU of burnup.
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TABLE 22-1 (continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTE 1: OVERTEMPERATURE AT

AT s AT | K\~ K

R“'w,.wmhera:
.

-

-,

NOTATION
p
{11 ¢8 i ) -
ST [T"T I Ky (P-F) - f(aD Replace with -
INSERT 2 P L
AT = Meeerred AT by RTD Instrumentation : f.f”'f
_AT, < Indicated AT at RATED THERMAL POWER rd
K—~_ = 123 _— |
K, = 00202°F - |
1+ t.lﬂ' ER“HH ""—.f
T = Ihe {uﬂl encrated by ““l Ignd’l’g controller for "I'
9 ynamic com n{nlmn -
. =  Timeconstants ut}lmﬁ{g lead -lag controller for T, , v, = 28 secs.,
6 =4 auca o ~ kh&
T = Aversge tamparatura, °F T~
T s fl'ﬁdlr,n ted T, at RATED THERMAL POWEHx&'JS! lll“l" T'< 687.4°F |
K, f_,-f’é 0.00161/psi ~_ . i
/l?-""f = Pressurizer pressure, psig ' l 'H“'HH
F = 2236 paig, Nominal RCS operating pressure x““-xh
5 = Laplace transform operator, sec!, EH‘HER



g REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
i NOTATION {continued) i
S NOTE1: (Continued)
- !
= is a funclion of the indicated difference between top and bottom detectorsd of the powsr-range
ambers; with gains to be selected based on measured instrument respors® during plant startup
Lests such that:
() forq, - q, between -36 percem wherd g, and q, are percent RATED THERMAL
POWER in the top and bottom halves ofthecorerefpectively, and q, + q, is total THERMAL POWER in
percent of RATED THERMAL POWER: :
(ii)  for each percent that themap
automaticallyred FFE
E (iii) gch percent that the magnitude of g, - q, exceeds +6 percent, the AT trip setpoint s
automatically reduced by 3.29 percent of its value at RATED THERMAL POWER.
NOTE 2: The channel’s maximum trip setpoint shall not exceed its computed trip point by more than 2.2 percent AT Span.
NOTE 3: OVERPOWER AT i
(1,8 . _ o
AT = AT (K- Kerire o7 % [T' T ] Replace with g _—
E ? INSERT 3 —
a Where: AT = ngdefined in Note 1 — -
3 AT, = ssdefifedinNotel . _—
z- K, s 1078 T
z)"-!' K, = _[_l;q_ﬁ_f‘f]i'-foﬁﬁ_c-re asing average Lemﬁéﬁ'ttrre-m.d_[_l_fg_r:imraasing average temperature
- & _— T—
* ?, - - The function generated by the rate-lag controller for T“, dynamic — T—__
Z 1T, 8 compensation ! —
.: ,‘3:--—"""'—

Serial No. 25-139
Docket No. 50-395
Attachment 3, Page 6 of 37

Attachment 1 — Mark-Ups




1 LIKA - WIRKQS

0r-2

QN luswpuImy

0ZT
S EARN o3

Serial No. 25-139
Docket No. 50-395
Attachment 3, Page 7 of 37

Attachment 1 — Mark-Ups

TABLE 2.2-1 (continued)

EAC YSTEM INSTRUMENTATIO I SETPOIN
ATI ntin
NOTE 3: (continued)

Ty = Timeconstant utilized in rate-lag controller for T, , v ghm |
K, |
T
T ndicated T,,_at RATED THERMAL POWER; 672.0°F < T’ §87.4°F |

—85 = asdefined in Note 1 LT

NOTE 4: The channel's maximum trip setpoint ehall not exceed its computed trip peint by more than
2.3 percent AT Span. [
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INSERT 2:

NOTE 1: Overtemperature AT

1+7145 :
AT = ATg Ky — Hz:::l-l-—r:.i':]][T =T+ K3(P—P7) — fy(AD)
Where:
AT = Measured AT by RTD Instrumentation
AT, =< Indicated AT at RATED THERMAL POWER
K, = [¥
K, = [*]/°F
i: ;’2: = The function generated by the lead-lag controller for Tave dynamic compensation
Ty, T, = Time constants utilized in lead — lag controller for T,
T, = [*]secs, T, = [#] secs
T = Average temperature, °F
T = Indicated Tayvg at RATED THERMAL POWER. T' < [#]°F
Ka = [*]/psi
P = Pressurizer pressure, psig
P = [+] psig. Nominal RCS operating pressure
5 = Laplace transform operator, sec™

A@n = "= (g-q)} whenq-go<[*]% RTP
0% of RTP when [*% RTP < qs -go < [*[% RTP
[*1{(a-qu) - [*T} whenq:-go> [*]% RTP

The values denoted with [*] are specified in the COLE.

INSERT 3:
NOTE 3: Overpower AT

T3S,

AT = AT, H,,—H5(1(++:S}r — K [T—T"]
Where:
AT = as defined in Note 1
ATg = as defined in Note 1
Kq = [+]
Ks = [#]/°F for increasing Taws. K5 = [#]/°F for decreasing Tag
1:_“!:" = The function generated by the rate-lag controller for Tavg dynamic compensation
Tg = Time constant uiilized in rate-lag controller for Tawe. 7, = [*]secs
K = [#*]/Ffor T>T", andK.=[#]for T=T"
T = as defined in Note 1
T = Indicated T,,, at RATED THERMAL POWER, T" = [+]°F
3 = as defined in Note 1

The values denoted with [*] are specified in the COLR.
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341 REACTIVITY CONTROL SYSTEMS

3i4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - MODES 1 AND 2

LIMITING CONDITION FOR OPERATION
3.1.1.1 The SHUTDOWN MARGIN shall be greater than-orequalte 1. 77% delta kik for 3

leep-operation. [Replace with ™. the required value,” | Iﬁ: Repiace with *_within
APPLICABILITY: MODES 1, and 2*. | the limits specified in
ACTION: i the COLR."

il
With the SHUTDOWMN MARGIN less than —1—%&1—:—%—!4!(— immediately initiate and confinue
boration at greater than or equal to 30 gpm of a solution containing greater than or equal to
7000 ppm boron or equivalent until the required SHUTDOWMN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

41.1.1.1 The SHUTDOWN MARGIN shall be demonstrated to be gFeater—th%;—ef—equal—te

a Within one hour after detection of an inoperable control rod(s) and at least
once per 12 hours thereafter while the rod(s) is inoperable. If the inoperable
control rod is immovable or untrippable, the above required SHUTDOWN
MARGIN shall be verified acceptable with an increased allowance for the
withdrawn worth of the immovable or untrippable control rod(s).

b. When in MODE 1 or MODE 2 with Kes greater than or equal to 1.0, in
accordance with the Surveillance Frequency Control Program by verifying that
control bank withdrawal is within the limits of Specification 3.1.3.6.

C. When in MODE 2 with Kes less than 1.0, within 4 hours prior to achieving
reactor criticality by verifying that the predicted critical control rod position is
within the limits of Specification 3.1.3.6.

d. Prior to initial operation above 5% RATED THERMAL POWER after each fuel
loading, by consideration of the factors of Surveillance Requirement 4.1.1.1.2
with the control banks at the maximum insertion imit of Specification 3.1.3.6.

*See Special Test Exception 3.10.1.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - MODES 3, 4 AND 5

LIMITING CONDITION FOR OPERATION

3112 The SHUTDOWN MARGIN shall be greaterthan-erequal-the-imits-shewn-in-Figure

APPLICABILITY: MODES 3, 4andb. \

L I.?e:c =e to "._..'~'I;'Iit.'1i'1| the
. imits specified in the
ACTION. COLR."

With the SHUTDOWN MARGIN less than the required value, immediately initiate and
continue boration at greater than or equal to 30 gpm of a solution containing greater than or
equal to 7000 ppm boron or equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.2 The SHUTDOWN MARGIN shall be demonstrated to be greater than or equal to the
required value:

a. Within one hour after detection of an inoperable control rod(s) and at least
once per 12 hours thereafter while the rod(s) is inoperable.  If the operable
control rod is immovable or untrippable, the SHUTDOWN MARGIN shall be
verified acceptable with an increased allowance for the withdrawn worth of the
immavable or untrippable control rod|s).

b. In accordance with the Surveillance Frequency Control Program by |
consideration of the following factors:

1. Reactor coolant system boron concentration,

Control rod position,

Reactor coolant system average temperature,

Fuel bumup based on gross thermal energy generation,

Xenon concentration, and

L

Samarium concentration.
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el
FIGURE 3.1-3
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.22 Atleast two of the following three boron injection flow paths shall be OPERABLE:

a. The flow path from the boric acid tanks via a boric acid transfer pump or a
gravity feed connection and a charging pump to the Reactor Coolant System.

b. Two flow paths from the refueling water storage tank via charging pumps to the
Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3 and 4#.

ACTION:

With only one of the above required boron injection flow paths to the Reactor Coolant
System OPERABLE, restore at least two boron injection flow paths to the Reactor Coolant
System to OPERABLE status within 72 hours or be in at least HOT STANDBY and borated

to a SHUTDOWN MARGIN equivalent fo at least 2 percent deltakfk-at 200°F within the next
6 hours; restore at least two flow paths to OPERABLE s within the next 7 days or be in
COLD SHUTDOWM within the next 30 hours.

the limitz specified in
the COLR

SURVEILLANCE REQUIREMENTS

4122 Atleast two of the above required flow paths shall be demonstrated OPERABLE:

a. In accordance with the Surveillance Frequency Control Program by venfying |
that each valve (manual, power operated or automatic) in the flow path that is
not locked, sealed, or otherwise secured in position, is in its correct position.

b.  In accordance with the Surveillance Frequency Control Program by venfying I
that the flow path required by Specification 3.1.2.2 a delivers at least 30 gpm to
the Reactor Coolant System.

# Only one boron injection flow path is required to be OPERABLE whenever the temperature
of one or more of the RCS cold legs is less than or equal to 300° F.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.26 As a minimum, the following borated water source(s) shall be OPERABLE as
required by Specification 3.1.2.2:

a.

b.

A boric acid storage system with:
1. A minimum contained borated water volume of 14,000 gallons,

2. Between 7000 and 7700 ppm of boron, and

3. A minimum solution temperature of 65°F.
The refueling water storage tank with:
1. A minimum contained borated water volume of 453,800 gallons,

2. A minimum boron concentration of 2300 ppm, and

3. A minimum solution temperature of 40°F.

APPLICABILITY: MODES 1,2, 3and 4.

ACTION:

a.

With the boric acid storage system inoperable and being used as one of the
above required borated water sources, restore the storage system to
OPERABLE status within 72 hours or be in at least HOT STANDBY within the
next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at least 2
pereent-deltatfk-at 200°F; restore the boric acid storage system to
OPERABLE s within the next 7 days or be in COLD SHUTDOWN within
the next 30 hi:uR

the limits specified in
With the refueling wate/the COLR . le, restore the tank to
OPERABLE status within one hour or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWWN within the following 30 hours.
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EEACTIVITY CONTROL SYSTEMS

34.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3131 Al full length (shutdown and control) rods which are inserted in the core shall be
OPERAELE and positioned within = 12 steps (indicated position) of their group step counter
demand posifion.

APPLICABILITY: MODES 1" and 2*
ACTION:
a With one or more full length rods inoperable due to being immovable as a result
of excessive friction or mechanical interference or known to be unirippable,

determine that the SHUTDOWMN MARGIN requirement ef Specification3-1-11 is
satisfied within 1 hour and be in HOT STANDBY within 6 hours.

b. With more than one full length rod misaligned from the group step cou
demand position by more than = 12 steps (indicated position), be in HOT
STAMDBY within & hours. replace with *._as

defined in the COLR.."

C. With more than one full length rod inoperable due to a rod control urgent failure
alarm or obvious electrical problem in the rod control system for greater than 72
hours, be in HOT STANDBY within the following 6 hours.

d. With one full length rod inoperable due to causes other than addressed by
ACTION a., above, or misaligned from its group step counter demand height by

more than + 12 steps (indicated position), POWER OPERATION may continue
provided that within one hour either:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2 The remainder of the rods in the group with the inoperable rod are aligned
to within = 12 steps of the inoperable rod within one hour while
maintaining the rod sequence and inserion limits specified in the CORE
OPERATING LIMITS REFORT (COLR); the THEEMAL POWER level
shall be restricted pursuant to Specification 3.1.3.6 during subsequent
operation, or

*See Special Test Exceptions 3.10.2 and 3.10.3.
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EEACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

3.

The rod is declared inoperable and the SHUTDOWN MARGIN

requirement ef—Speeﬁeaﬁheﬂ%—'l—‘l-éﬁ satisfied. POWER OPERATION
may then continue provided that:  ~—___

a)

replace with ".._.as
defined in the COLR..."

A reevaluation of each accident analysis of Table 3.1-1is
within & days; this reevaluation shall confirm that the previ
analyzed results of these accidents remain valid for the durati
operation under these conditions.

The SHUTDOWN MARGIN requirement ef Spedfication 3111 is
determined at least once per 12 hours.

A core power distribution measurement is obtained and F_(Z) and
Fix are verified to be within their limits within 72 hours, and

The THERMAL POWER level is reduced to less than or equal to
75% of RATED THERMAL POWER within the next hour and within
the following 4 hours the high neutron flux trip setpoint is reduced to
less than or equal to 85% of RATED THERMAL POWER

SURVEILLANCE REQUIREMENTS

41311

The position of each full length rod shall be determined to be within the group

demand limit by verifying the individual rod positions in accordance with the Surveillance |
Frequency Control Program except during time intervals when the Rod Position Deviation
Monitor is inoperable, then verify the group positions at least once per 4 hours.

41312

Each full length rod not fully inserted in the core shall be determined to be

OPERABLE by movement of at least 10 steps in any one direction in accordance with the |
Surveillance Frequency Control Program.
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323 Thedombination of indicated Reactor Coolamt System (RCS) total flow mate and R shall be maintained
within the region of allowable aperafion as specified in the CORE OPERATING LIMITS REPORT ([COLR)
figure entitled RCS Total Flow Rate Versus R For Three Loop Operation.

Whera:
Fi B
R A \
- PP [1-0+ PPy (1.0—P)]
b P . THERMAL PCWER
RATED THERMAL POWER '
c. Fi, = Measured values of Flj, obtained by
1. tlﬁrqﬁnnmmﬂnhmmdmihuﬁnnmﬁimn
map when THERMAL POWER is < 25% but > 5% of RATED
THERMAL POWER, or whan POMS is inopereble, and
2. Using the POMS when THERMAL POWER is > 25% of RATED
replace the word "'uncertaintizs’ with THERMAL POWER.
‘uncertainty’ ) "
values of F}}; shall be increased by the applicable Fiy,
uncariainties as specified m the COLR, and used to calculate R
ginca the ‘otal Flow Rate Versus R figure in the COLR includes
measyrement uncertainties o 2.1% (indludes 0,15 for feetwater venturi De|ete
fouling) tor fiow,
d. Fir = The FY, imit at RATED THERMAL POWER specified in the COLR, and l
e PFy = The Power Factor Multipber specifiad in the COLR.
APPLI 1 : MODE 1.
ACTION:

With the combination of RCS total flow rate and R outside the region of acceptable operation specified in the
COLR:

a Withen 2 hours eithar:

1, Restore the combination of RCS total fiow rale and R to within the above limits, ar

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER and
reduca tive Power Range Meutron Flux - High trip setpoint to less than or equal o 55%
of RATED THERMAL POWER within the rext 4 hours.

k. Within 24 hours of inttially being cutside the above limits, verily through a core power
dstribution measurement and RCS total flow rate comparison that the combination of R and
RCE total flow raie are restored to within the above limits, or reduce THERMAL POWER 1o
less than 5% of RATED THERMAL POWER within the nest 2 hours.

SUMMER - UNIT 1 aMd2e Amendment Mo,  45:-60-75-88;
18 142
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POWER DISTRIBUTION LIMITS

3/4 2.5 DNB PARAMETERS Replace with "__.within
the limitz specified in
the COLR:"

LIMITING CONDITION FOR OPERATION |

I

3.2.5 The following DNB related parameters shall be maintained within the limits shelﬁ.tn—an

a. Reactor Coolant System Tag

below

) Add ™ for note
h. Pressurizer Pressure < 2 e

APPLICABILITY: MODE 1
ACTION:

With any of the above parameters exceeding its limits, restore the parameter to within its limit
within 2 hours or reduce THERMAL POWER to less than 5% of RATED THERMAL POWER
within the next 4 hours.

SURVEILLANCE REQUIREMENTS

425 Each of the parametersef—'F&bﬁle—?&—‘r shall be verified to be within their limits in
accordance with the Surveillance Fn.equﬁ»%yr Control Program.

N\ |Iisted in Specification 3.2.5

Add note

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of RATED
THERMAL POWER per minute or a THERMAL POWER. step in excess of 10% of RATED
THERMAL POWER
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. "
'\-\.\\ TADLC 321 /ff
. DMNE Parameters i
e ’ -
\‘\ Limids /-""
% e (_//
i 3 Loops in 2 Locps In
PARAMETER \ et Operalicn
“ - |
Indicated Reactor Coclant System T.‘}\ /; SH9.2°F
-
N // |
\ L
Indicaled Pressurizer Pressure o > 1206 psig*

e . e
Delete this figure and replace with '\\
wording "THIS PAGE o

’,,.f"/ INTENTIONALLY LEFT BLANK" g

“Limil not applicable during eBher a THERMAL POWER ramp in excess of 5% of RATED THERMAL POWER per minute or a

THEMRAL POWER slep in excess of 10% of RATED THERMAL POWER Delete the [*] Note aﬂd move tﬂ' TS
3.25b
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TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

ACTION 3 - With the number of channels OPERABLE one less than the Minimum
Channels OPERABLE requirement and with the THERMAL POWER level:

a Below the P-G (Intermediate Range Neutron Flux Interlock) setpoint,
restore the inoperable channel to OPERABLE status prior to
increasing THERMAL POWER above the P-6 Sefpoint.

b. Above the P-§ (Intermediate Range Neutron Flux Interock) setpoint
but below 10 percent of RATED THERMAL POWER, restore the

inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above 10 percent of RATED THERMAL POWER.

ACTION 4 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement suspend all operations involving positive
reactivity changes.

ACTION 5 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, verify cun‘pllance with the SHUTDOWN
MARGIN requirements - . as appllcable within
1 hour and at least once per 12 hours thereafter. | rephce with ™

defined in the CG- R..

ACTION & - With the number of OPERABLE channels one less than The To
Channels, STARTUP and/or POWER OPERATION may proceed prmflded the
following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition within 72 ‘
hours; and

b. The Minimum Channels OPERABLE requirement is met; however, the
inoperable channel may be bypassed for up to 12 hours for
surveillance testing of other channels per Specification 4.3.1.1.

ACTIONT -  With less than the Minimum Number of Channels OPERABLE, within one
hour determine by observation of the associated permissive annunciator
window(s) that the interlock is in its required state for the existing plant
condition, or apply Specification 3.0.3.

SUMMER - UNIT 1 3437 Amendment No. 104177
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349 REFUELING OPERATIONS
X491 BORON CONCENTRATION
LIMITING CONDITION FOR OPERATION

391 The boron concentration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained uniform and sufficient to ensure that the more restrictive of
the following reactivity conditions is met:

replace with ”... the

a. Either a Kerof 0.95 or less, or L/—Iimits specified in the
COLR."

b. A boron concentration of greater than or equal to 2000-ppm.

APPLICABILITY: MODE 6 * with the reactor vessel head closure bolts less than fully
tensioned or with the head removed.

ACTION:

With the requirements of the above specification not satisfied, immediately suspend all
operations involving CORE ALTERATIONS or positive reactivity changes and initiate and
continue boration at greater than or equal to 30 gpm of a solution containing greater than or
equal to 7000 ppm boron or its equivalent until Ker is reduced fo less than or equal to 0.95 or the
boron concentration is restored to greater than or equal to 2000-ppm, whichever is the more

restnctive. ‘\_ replace with "_._the limits specified in the

COLR/S
SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity conditions shall be determined prior to:
a. Removing or unbolting the reactor vessel head, and

b.  Withdrawal of any full length confrol rod in excess of 3 feet from its fully inserted
position within the reactor pressure vesseal.

4912 The boron concentration of the reactor coolant system and the refueling canal shall be
determined by chemical analysis in accordance with the Surveillance Frequency Control |
Program.

4913 The following valves shall be verified locked closed ** in accordance with the |
Surveillance Frequency Control Program: 8430, 8454, 8441 and 8439.

*  The reactor shall be maintained in MODE 6 whenever fuel is in the reactor vessel with the
vessel head closure bolts less than fully tensioned or with the head removed.

£

Walves may be opened under administrative control to add borated makeup.
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3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement
measurement of control red worth and shutdown margin provi
least the highest estimated control rod worth is available for trip i

11 may be suspended for
reactivity equivalent to at
rtion from OPERABLE

control rod(s).
APPLICABILITY: ~ MODE2. replace with °...as
defined in the COLR.."
ACTION: f
a. With any full length control rod not fully inserted a Ilwrlh less than the above reactivity

equivalent available for tnp insertion immediately iniiiate and continue boration at greater

than or equal to 30 gpm of a solution containing greater than or equal tp 7000 ppm
ron or its equivalent um__ll]g.SHUTDGWN MARGIN reguired-by-Specifieation 3314

add "required” before

i3 re&tored —

"SHUTDOWN —

MARGIN" WVith all full length control rods fully inserted and mL reactor subcritical by less than the
abo activity equivalent, immediately initiate continue boration at greater than or
equal to 307gpm of a solution containing greater than or equal to 7000 ppm boron or its
equivalent until the"SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

41011 The position of each full length rod either partially or fully withdrawn shall be
determined in accordance with the Sunveillance Frequency Control Program.

41012 Each full length rod not fully inserted shall be demonstrated capable of full
insertion when tripped from at least the 50% withdrawn position within 24 hours prior to reducing
the SHUTDOWN MARGIN to less than the limits Ef—SpEEFﬁEat-IBH%—'l—’I—'I—

replace with "...as
defined in the COLR..."
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ADMINISTRATIVE CONTROLS

69159 Motused.

6.9.1.10 Not used.

CORE OPERATING LIMITS REPORT

6.9.1.11 Core operating limits shall be established and documentad in the CORE OPERATING
LIMITS REPORT prior to each reload cycle, or prior to any remaining portion of a reload cycle,
for the following:

Attachment 1:
Replace with
INSERT 4

Moderator Temperature Coefficient BOL and EOL Limits and 300 ppm
surveillance limit for Specification 3/4.1.1.3,

Shutdown Red Insertion Limit for Specification 3/4.1.35, |Aftachment 2: Changes to 'd’

through 'f' content (included
ontrol Rod Insertion Limits for Specification 3/4 1.3.6, in INSERT 4)

"T®  Power Factor Multiplier, PF,, |
for Specification 3/4 2 3.

(Methodology for Spe
3.1.3.5 - Shutdoy
321 - Axial F

WCAP-10216-P-A, Rev. 1A, "RELAXATION OF CONSTANT A
CONTROL Fg SURVEILLANCE TECHMICAL SPECIFICATION,”
Proprietary).

AL OFFSET
ebruary 1994

{Methodology for Specifications 3.2.1 - Axial Flux Difference (Relaxed Axia
(Offset Confrol) and 3.2.2 - Heat Flux Hot Channel Factor (Fo Methodology for
W(z) surveillance requirements).) Attachment 2: Remove 3.2.2

from b’ (included in INSERT
4)

SUMMER. - UNIT 1 6-16 Amendment No. 79, 88, 104,
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ADMIMNISTRATIVE CONTROLS

CORC OPERATING LIMITS REFORT (Confinued)

WCAP-16596-P-A, Revision 1, “Realistic LOCA Evaluation Methodology-Applied
to the Full Spectrum of Break Sizes (FULL SPECTRUM LOCA Methedology),”
Movember 2016, (Westinghouse Proprietary).

d. WCAP=12472-P-A, “BEACON CORE MONITORING AND-OPERATIONS
SUPPORT-8YSTEM,” August 1594, (W Proprietary).

WCAP-12472-P-&-Addendum 1-A, "BEACON CORE MONITORING AND
OPERATIONS SUPPERT SYSTEM,” January 2000, (W Proprietary)

(Methodology for Specificatidng 3.2 2< Heat Flux Hot Channel Factor, 3.2.3 -
RCS Flow Rate and Nuclear Enthlpy Rise Hot Channel Factor, and 3.2.4 -
Quadrant Power Tilt Ratio.)

e. WCAP-13748-P-A, "Saféty Evaluation Suppeding the Conditional Exempfion of
the Most Negative EOL Moderator Temperature-Coefficient Measurement,”
March 1997, (Westinghouse Proprietary).

(Methodottgy for Specification 3.1.1.3 - Moderator Tempeiaiure Coefficient.)

f. CAP-12610-P-4A, "VANTAGE + Fuel Assembly Reference Core Report,” April
1995 (W Proprietary). WCAP-12610-P-A & CENPD-404-P-A, Addendum 1-A,
“Optimized ZIRLO™ " July 2006 (W Proprietary).

{Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

Attachment 2: Insert C |

The core operating limits shall be determined so that all applicable limits (e.g., fuel thermal-
mechanical limits, core thermal-hydraulic limits, nuclear limits such as shutdown margin, and
fransient and accident analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supplements
there to shall be provided upon issuance, for each reload cycle, to the NRC Document Control
Desk with copies to the Regional Administrator and Resident Inspector.

SUMMER - UNIT 1 G-16a Amendment No. 219
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ADMINISTRATIVE CONTROLS

6.9.1.9 Notused.

69110 MNotused.

CORE OPERATING LIMITS REPORT

6.9.1.11

Core operating limits shall be established and documented in the CORE OPERATING LIMITS

REPORT prior to each reload cycle, or prior to any remaining portion of a reload cycle, for the following:

a.

b.

k.

Reactor Core Safety Limits for Specification 2.1.1,
Overtemperature AT and Overpower AT for Specification 2.2.1,
Shutdown Margin for Modes 1 and 2 for Specification 3/4.1.1.1,
Shutdown Margin for Modes 3, 4, and 5 for Specification 3/4.1.1.2,
Meoderator Temperature Coefficient for Specification 3/4.1.1.3,
Shutdown Rod Ingertion Limit for Specification 3/4.1.3.5,

Conirol Rod Inserion Limits for Specification 3/4.1.3.6,

Axial Flux Difference Limits for Specification 3/4.2.1,

Heat Flux Hot Channel Factor Limits for Specification 3/4.2.2,

RCS Flow Rate, Nuclear Enthalpy Rise Hot Channel Factor, and Power Factor Multiplier
for Specification 3/4.2.3,

DMB Parameters for Specification 3/4.2.5,

Refueling Cperations Boron Concentration for Specification 3/4.9.1.

The analytical methods used to determine the core operating limits shall be these previously reviewed
and approved by the NRC, specifically those described in the following documents:

a.

WCAP-9272-P-A, “WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY " July 1985 (W Proprietary).

(Methodology for Specifications 2.1.1 - Reactor Core Safety Limits, 2.1.1.1 & 3.1.1.2-
Shutdown Margin, 3.1.1.3 - Moderator Temperature Coefficient, 3.1.3.5 - Shutdown Rod
Insertion Limit, 3.1.3.6 - Control Rod Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 -
Heat Flux Hot Channel Factor, 3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot
Channel Factor, 3.2.5 - DNB Parameters, and 3.9.1 — Refueling Operations Boron
Concentration.)

b. WCAP-10216-P-A, Rev. 1A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTROL
Fa SURVEILLANCE TECHNICAL SPECIFICATION,” February 1934 (W Proprietary).
(Methodology for Specifications 3.2.1 - Axial Flux Difference (Relaxed Axial
Offzet Conirol).)
SUMMER - UNIT 1 6-16 Amendment No. 7888104
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

C.

WCAP-16996-P-4, Revision 1, “Realistic LOCA Evaluation Methodology Applied

to the Full Spectrum of Break Sizes (FULL SPECTRUM LOCA Methodology),” November
2016, (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

WCAP-12472-P-A, “BEACON CORE MONITORING AMD OPERATIONS

SUPPORT SYSTEM,” August 1934, (W Proprietary).

WCAP-12472-P-A, Addendum 1-4, "BEACON CORE MONITORING AND OPERATIONS
SUPPORT SYSTEM,” January 2000, (W Propristary).

(Methodology for Specifications 3.2 2 - Heat Flux Hot Channel Factor, 3.2.3 -

RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor, and 3.2.4 -

Quadrant Power Tilt Ratio.)

WCAP-12610-P-4, “VANTAGE + Fuel Assembly Reference Core Report,” April 1995 (W
Proprictary).

WCAP-12610-P-A & CENPD-404-P-4, Addendum 1-4, “Optimized ZIRLO™ " July 2006
(W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

WCAP-8745-P-A, "Design Bases for the Thermal Overpower AT and Thermal
Overtemperature AT Trip Functions,” September 1986 (W Proprietary).
(Methodology for Specification 2.2 1-Overtemperature AT and Overpower AT Trip
Functions).

WCAP-1T861-P-A, Revision 1, “Improved RACC and CACC Fg Surveillance Technical
Specifications,” February 2019, (W Proprietary).

(Methodology for Specification 3.2.2 — Heat Flux Hot Channel Factor.)

The core operating limits shall be determined so that all applicable limits (e.g., fuel thermal-mechanical
limits, core thermmal-hydraulic limits, nuclear limits such as shutdown margin, and transient and accident
analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revigions or supplements there to shall
be provided upon issuance, for each reload cycle, to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.

SUMMER - UNIT 1 6-16a Amendment No. 219
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34.2 POWER DISTRIBUTION LIMITS

3421

AXIAL FLUX DIFFERENCE (AFD)

321 The indicated AXIAL FLUX (AFD) shall be maintained within:

a.

ErCI——

LIMITING CONDITION FOR OPERATION

DIFFERENCE

The allowed operational space as specified in the CORE OPERATING LIMITS |
REPORT (COLR) for Relaxed Axial Offset Control {(RACC) operation, or

—

Within the targe band specified in the COLR about the target flux difference during |
base load operation.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER™.

ACTION:

a.

For RADC operation with the indicated AFD outside of the applicable limits specified |
in the COLR,

1. Either restore the indicated AFD to within the COLR specified limits within 15
minutes, or |

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux — High Trip

setpoints to less than or equal 55% of RATED THERMAL POWER within the
next 4 hours.

For Base Load operation above APLMY" with the indicated AFD outside of the
applicable target band about the target flux differences:

1. Either restore the indicated AFD to within the COLR specified target band within
15 minutes, or

2. Reduce THERMAL POWER to less than APLMC of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the applicable RAOC limits.

*See Special Test Exception 3.10.2
** APL" is the minimum allowable power level for base load operation and will be
specified in the CORE OPERATING LIMITS REPORT per Specification 6.9.1.11.
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POWER DISTRIBUTION LIMITS

—[insert A
3422 HEAT FLUX HOT CHANNEL FACTOR - Fofz) [insertA |

/
LIMITING GONDITION FOR OPERATION

322 Fglz)shall be imited by the following relationships:

Fq{z]s!F‘?Tﬂl P.((z]] orP>05

X 5[#’2"] Kiz)] for P< 0.5
o5 .

where BIT the F limit at RATED THERMAL POWER (RTP) specified
in the CORE OPERATING LIMTS REPORT (COLR),

P - T P - and

K(z) = the normalizéd Folz) for a given core height spacified in

the COLF

APPLICABILITY: MODE 1.
ACTION:
With Folz) exceading its

a. Reduce THERMAL POWER al least 1% for each 1% Fo(z) excaads the Emit
within 15 minutes and similarly reduce the Power Rangé-Neutron Flux-High Trip
etpaints within the next 4 hours; POWER OPERATIO ay proceed for up to
a tatal of 72 hours; subsequent POWER OPERATION may froceed provided
tha Overpoewer delfta T Trip Setpoints have bean reduced at least 1% for each
1% Fol2) exceeds the imit

b, identify and corect the cause of the out of bmit condition prior to increéasing
THERMAL POWER above the reduced iimit required by a, above; THERM#
POWER may then be increased providad Folz) is demonstrated through coe
power distribution measurement 1o be within its Bmét. |

SUMMER - UNIT 1 424 Amendment No. 867588, 142
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Insert A

322 Falz), as approximated by Fo™(z) and F5™¥(z), shall be within the limits specified in the COLR,

and

During Base Load Operation, THERMAL POWER shall be maintained between APL"® and APL**
or between APLY® and 100% (whichever is most limiting).

Applicability:  MODE 1.
Action:
a. With Fy5(z) exceeding its limit** #:
1. Reduce THERMAL POWER at least 1% for each 1% Fy5(z) exceeds the limit within 15
minutes after each Fy5z) determination, and
Z. Reduce Power Range Neutron Flux-High trip setpoints at least 134 for each 1% that
THERMAL POWER is limited below RATED THERMAL POWER by Action a.1 within 72

hours after each Fg'z) determination, and

3. Reduce the Overpower AT Trip Setpoints by at least 1% for each 1% that THERMAL
POWER is limited below RATED THERMAL POWER by Action a.1 within 72 hours after

=ach Fgt(z) determination, and

4. Perform SR 4.2.2.2 and 5R 4.2.2 3 prior to increasing THERMAL POWER above the limit

of Action a.1.

*APL® is the maximum allowable power level (if below 100%) for Base Load Operation and its
definition will be spedified in the CORE OPERATING LIMITS REPORT.

**Required Action a.4 shall be completed whenever this Condition is entered prior to increasing
THERMAL POWER above the limit of Required Action a.1.

¥SR 4.2.2.3 is not required to be performed if this condition is entered prior to THERMAL POWER
exceeding 75% RTP after refueling.
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b. With Fo*(z) exceeding its limit:

la
1b.

Or

2.a.

2b.
2.

2.d

Restore Fo™(z) to within limits specified in the COLR within 4 hours, and
Perform SR 4.2.2.2 and 58 4.2_2.3 within 72 hours®,

Limit THERMAL POWER to less than RATED THERMAL POWER as specified in the
COLR within 4 hours** and

Reduce AFD limits as specified in the COLR within 4 hours*** and

Reduce Power Range Meutron Flux-High trip setpoints at least 1% for each 1%
that THERMAL POWER is limited below RATED THERMAL POWER by Action b.2.a
within the next 72 hours, and

Reduce the Overpower AT Trip Setpoints by at least 1% for each 194 that
THERMAL POWER is limited below RATED THERMAL POWER by Action b.2.a
within 72 hours, and

Perform 5R 4.2.2.2 and SR 4.2.2.3 prior to increasing THERMAL POWER above

the limit of Action b.2.a.

c. If Actions a. or b. are not completed within the provided times, then be in MODE 2 within 6

hours.

*action b.1.b shall be completed if control rod motion is required to comply with the new operating

space implemented by Action b.1.a.

**pction b.2.e shall be completed whenever Action b.2.a is performed prior to increasing THERMAL

PFOWER above the limit of Action b.Z.a.

***[During Base Load operation, AFD limits do not need to be reduced during Action b.2_b.
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Insert B

POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4221 The provisions of Specification 4.0.4 are not applicable.
222 For RAQC operation, Fa(z) shall be evaluated to determine if Fa(z) is within its limit by:

a Using the movable incore detectors to obtain a power distribution map
1. When THERMAL POWER. is < 25%, but > 5% of RATED THERMAL POWER, or
2 When the Power Distribution Monitoring System (PDMS) is inoperal

andg increasing the Measured Fao(z) by the applicable manufacturing andmeasurement
uncertainties as specified in the COLR.

b. Using thie, PDMS when THERMAL POWER is = 25% of FATED FHERMAL POWER,

and increasing the measured Fa(z) by the applicable manufactiring and measurement
uncertainties ‘as specified in the COLR.

C. Satisfying the following relationship:
RTP

F¥zzfe X
PxW(z)

]forF’}[].S

FaTFx Kiz)
Wiz)x0.5

Fa(z)< for P 0.5

where F¥(z) is the measured Fa(z) iftreased by the applicable allowances for
manufacturing tolerances and messure uncertainty as specified in the COLR, F§™
is the Fa limit, K(z) is the nommalized Fa(z) as a function of core height, P is the relative
THERMAL POWER, and Wjz) is the cycle dependent function that accounts for power
distribution transients engéuntered during normalgperation. F3™, K(z) and W(z) are
specified in the COREAOPERATING LIMITS REPORT as per Specification 6.9.1.11.

d. Measuring FY¥(z) rding to the following schedule:

1. Upon, dchieving equilibrium conditions after exceeding.py 10% or more of
D THERMAL POWER, the THERMAL POWER ich Fo(z) was last
termined, * or

2. In accordance with the Surveillance Frequency Contrel Prograiy, whichever
occurs first.

* During r escalation at the beginning of each cycle, power level may be increased until a power
level for'extended operation has been achieved and the core power distnbution measurement is
obtairiad.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS !mi

< With the maximum value of

R

- Kz)

mmiz}mngmsmemdﬂﬁwmﬁm Faz)
sither &f the following actions shall be taken: :

1. [ Fi(z) by the appropriate penalty factor in the COLR
and that this value satisfies the relationship in tion
42228, 0r :
2. F¥(z) shall be measured at least once per 7 Full Power Days I
until two & ive core power distibution rements indicate that
the masimum of
Fel(z)
Kiz)
over the core height (z) is
f. With the relahonships specified i 4.2.2.2.c. above not being |
sabshed:

1. Calculate the maxi percent over tha cora haight (z) that Fg(z) f
exceads its limit following exp n:

+X 100 for P2 0.5

X 100 for P =05

SUMMER - UNIT 1 34 2-6 Amendment No. ¥6-88—342;, 133
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS SCuﬂﬁT‘lgi

2. One of the Tollowing actions shall be taken: [

(a)  Within 15 minutes, control the AFD to within new AFD limits which
are determined by reducing the applicable AFD limits by 1 FD
for each percent Fo(2) exceeds its limits as determined |
Specification 4.2.2 2.1.(1). Within 8 hours, reset the alarm
safpoints to these modified limits,-or . __

.....

() Comply with the requirements of Specification 3.222 for Fglz)
exceeding its Amit by the percent calculated , or

(¢)  Verify that the requirements of Specification 4.2.2 3 for Base Load
© operation are satisfied and enter Base operation. .

g The limits specified in Specifications 4.2.2.2.c., 4.24.2.., and 4.2.2.2.. above |
are not applicable in the following core plane regidns: .

1. Lower core region from 0 to 1086, . |
2. Upper core region fram 20 10 100%; inclusive.

42273 Base Load operation is permitted at powers above APL™ if the following conditions
are satisfied:

a. Prior to entering Base Load tion, maintain THERMAL POWER above
APL™ and less than or eq allowed by Specification 4.2.2.2 for at least
the previous 24 hours, ifntain Load operation surveillance (AFD within
applicable target band ut the targetflux difference) during this time periced.

Base Load operation | permitted proyiding THERMAL POWER is
maintained b N2 and APL® or APL™ and 100% (whichever
- is most Iinitin&} Fg surveilance is maij pursuant to Specification

4224 APL defined as the minimum value

BL M 005
FEZ) x Wiz)gy
the core height (z) where: F¥\(z) is the measured Fg(2) increased by the
licable allowances for manufacturing tolerances and measurement
uncertainty as specified in the COLR. The Fg limitis F§™ . W{z)spis the cycle
dependent function that accounts for limited power distribution transi
encountered during base load operation. F3'" , K(z), and W(z)g, are ffied in
the CORE OPERATING LIMITS REPORT as per Speciiication 6.9.1.11. -

SUMMER - UNIT 1 3/4 2-6a Amendment Mo. 588343, 153
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

During Base Load operation, if the THERMAL POWER is decreased below APLN® t
the conditions of 4. 2.2 3 a shall be satisfied before re-entening Base Load operatio

42249 Dunrig Base Load Operation Fa(z) shall be evaluated to determine if Fa(z) is within it limit by

a Lising the movable incore detectors to obtain a power distribution map at apy THERMAL
PO above APLMY when the Power Distribution Monitoring System MS) is
inoperabile; and increasing the measured Fa(z) by the applicable manufacturing and
measure uncertainties as specified in the COLR.

b. Using the PDM$ at any THERMAL POWER greater than APLM%"and increasing the
measured Fa(z) by the applicable manufacturing and measurement uncertainties as
specified in the CO

C. Satisfying the following relationship:

FE™x Kiz)

MO
—wa(zjm for®? = APL

Fa(z)<

where: F¥(z) is the measured Fa(z)iner by the applicable allowances for
manufacturing and measurement uncetfdinties as specified in the COLE. The Fo limit is
FE™. Pis the relative THERMAL ER, W(z)e. is the cycle dependent function that
accounts for limited power distribution transi encountered during normal operation.
FE™, K(z) and W(z)e. are ified in the CORE OPERATING LIMITS REPORT as per

Specification 6.9.1.11.

d. Measuring F2 (z) in conjuhiction with target flux difference determination according to the
following schedule:

1. Prior to entering BASE LOAD operation after satisfying, Section 4.2.2 3 unless a
core power distibution measuremeant has been obtainedn the previous 31
EFPD/with the relative thermal power having been maintained above APLN for
the 24 hours prior to measurement, and

2. n accordance with the Surveillance Frequency Control Program. |
e With the maximum value of
Fa'(2)
Kiz)

SUMMER - UNMIT 1 3/4 2-6b Amendment Mo. #5; 8842, 222
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ER DISTRI 10N LIMITS

—= =SS ———— ———————————]

SURVEILLANCE REQUIREMENTS {Continued)
=T~ —

ower the core height (2) increasing since the previous determination of Fg (2} either of th
following actions shall be taken:

1. Increase F&'{z} by the appropriale penalty factor specified in the SOLR verify l
that this value satisfies the relationship in Specification 4 2.2.4.¢, or

~-Fi¥z) shall be measured allaustmpgr?_’ﬁffeé_ﬂ;re Full Power Days until 2
successive core power distribution measurements indicate that the maximum ' F
value of

Fi(z)
K{z)
over ihe core height () is not increasing.

1 With the relationship specified in 4.2.2 4.¢ above not bein ishied, aither of the following
actions shall be :

1. Place core in an equiibrium condition where the limit in 4.2.2 2.c is satisfied, and
remeasune FH[Z} or

2, Compty with the requirements of Specification 3.2.2 for Fo(z) exceeding its limit

by the masdmum calculated r the core height (2) with the following
EXpression:
W
FaExWizie. for P = APL"™®
— [z
3 iz)
g. The limits specified in 4. £, 422 4 8 and 4.2.2.4.f above are not applicable in the
tollowing cona plans regio
1. Lower core 0to 10%, inclusive.

2 Upper corg'region 30 (o 100%, inclusive.

4225 When FalZ) is meas for reasons other than meeting the requi nts of Specification 4.2.2.2
an overall measured Fp(z) shall be cbtained:

a. From a r distribution mag
1, When THERAMAL POWER iz = 25%, bul = 5% of RATED T POWER, or
2 When the Power Distribution Monitoring System (POMS) is inocpe X

and increasing the measurad Fal2) by the applicable manufacturing and meaas ant
uncerainties as specilied in the COLR.

From the POMS when THERMAL POWER is = 25% of RATED THERMAL POWER: and
increasing the measured Fy(z) by the applicable manufacturing and measurement
uncertainties as specified in the COLR.

SUMMER - UNIT 4 a4 2-6C Amendment No. 2588342 133
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Insert B
4.2 .2 2 FgH{z) shall be verified to be within its limit according to the following schedule:

a. Once after each refueling prior to THERMAL POWER exceeding 75% RATED THERMAL POWER,
and

b. Once within 24 hours after achieving equilibrium conditions after exceeding, by at least 10% of
RATED THERMAL POWER, the THERMAL POWER at which Fo(z) was last verified, and

c. Inaccordance with the Surveillance Freguency Control Program.

d. Prior to entering Base Load Operation, in conjunction with target axial flux difference
determination after satisfying Specification 4.2.2.4.*

4.2.2 3 F™(z) shall be verified to be within its limit according to the following schedule:

a. Once after each refueling within 24 hours after achieving equilibrium conditions after THERMAL
POWER exceeds 75% RATED THERMAL POWER, and

b. Once within 24 hours after achieving equilibrium conditions after exceeding, by at least 10% of
RATED THERMAL POWER, the THERMAL POWER at which Fo™(z) was last verified, and

. Inaccordance with the Surveillance Frequency Control Program.

d. Prior to entering Base Load Operation, in conjunction with target axial flux difference
determination after satisfying Specification 4.2.2.4.*

*Mot required if a core power distribution measurement has been obtained in accordance with the
surveillance Frequency Control Program with the THERMAL POWER having been maintained above
APLM® for the 24 hours prior to measurement.
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Insert B (continued)

4.2.2.4 For Base Load operation, the following conditions shall be satisfied:

a.

Prior to entering Base Load operation, maintain THERMAL POWER abowve APLN® and less than or
equal to that allowed by LCO 3.2 2 for at least the previous 24 hours. Maintain Base Load
operation surveillance (AFD within applicable target band about the target flux difference)
during this time period.

During Base Load operation, the Fg surveillances shall be met pursuant to Specifications 4.2 2 2
and 4.2.2.3. If the THERMAL POWER is decreased below APL™ then RAQC operation is
required, and the conditions of Specdification 4.2.2.4.a shall be satisfied before re-entering Base

Load operation.
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SPECIAL TEST EXCEPTIONS

3/4.10.2 GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS
LIMITING CONDITION FOR OPERATION

3.10.2 The group height, insertion and power distribution limits of Specifications 3.1.3.1,
31353136, 3.2.1 and 3.2 4 may be suspended during the performance of PHYSICS TESTS
provided:

a. The THERMAL POWER is maintained less than or equal to 85% of RATED
THERMAL POWER, and

b. The limits of Specifications 3.2.2 and 3.2.3 are maintained and determined at the
frequencies specified in Specifications 4.10.2.2 below.

APPLICABILITY: MODE 1.
ACTION:

With any of the limits of Specifications 3.2.2 or 3.2.3 being exceeded while the requirement of
Specifications 3.1.3.1, 3.1.3.5, 3.1.2.6, 3.2.1 and 3.2 4 are suspended, either:

a. Reduce THERMAL POWER sufficient to satisfy the ACTION requirement of
Specifications 3.2 2 and 3.2.3, or

b. Bein HOT STANDBY within & hours.
SURVEILLANCE REQUIREMENTS

4.10.2.1 The THERMAL POWER shall be determined to be less than or equal to 85% of
RATED THERMAL POWER in accordance with the Surveillance Frequency Control Program |
during PHYSICS TESTS.

41022 The Surveillance Requirements of the below listed Specifications (a. and b.) shall be
performed in accordance with the Surveillance Frequency Control Program during PHYSICS |
TESTS:

Specifications 4222 and 422 3 |

4.

b. Specification 4.23.2.

SUNMMER - UNIT 1 3/4 10-2 Amendment No. 5, 222
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
2.1 SAFETY LIMITS

REACTOR CORE

2.1.1 The combination of THERMAL POWER, pressurizer pressure, and the highest operating
loop coolant temperature (Tavg) shall not exceed the limits specified in the COLR; and the
following SLs shall not be exceeded:

a. The departure from nucleate boiling ratio (DNBR) shall be maintained greater than or
equal to 1.17 for the WRB-2 DNB correlation.

b. The peak fuel centerline temperature shall be maintained less than 5080°F,
decreasing by 9°F per 10,000 MWD/MTU of burnup.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the point defined by the combination of the highest operating loop average
temperature and THERMAL POWER has exceeded the limits specified in the COLR, be in HOT
STANDBY within 1 hour, and comply with the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.

APPLICABILITY: MODES 1, 2, 3,4 and 5.

ACTION:

MODES 1 and 2
Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be in HOT
STANDBY with the Reactor Coolant System pressure within its limit within 1 hour, and
comply with the requirements of Specification 6.7.1.

MODES 3,4 and 5
Whenever the Reactor Coolant System pressure has exceeded 2735 psig, reduce the

Reactor Coolant System pressure to within its limit within 5 minutes, and comply with the
requirements of Specification 6.7.1.

SUMMER - UNIT 1 2-1 Amendment No. #5
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TABLE 2.2-1 (continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION

NOTE 1: OVERTEMPERATURE AT

(1+7,5)
AT < AT, |K, - K,—————[T-T'|+K,;(P—P')— AT
< 0T, |Ky — Ko (g [T =TT+ Ky (P = P = £, (8D
Where: AT = Measured AT by RTD Instrumentation
ATo < Indicated AT at RATED THERMAL POWER
Ki < [']
K2 > [*1/°F
1+1,8
147.§ = The function generated by the lead-lag controller for Tayg dynamic compensation
T1,Tp = Time constants utilized in lead-lag controller for Tayg,
T, = [#]secs, 1, = [#] secs
T = Average temperature, °F
T < Indicated Tag at RATED THERMAL POWER, T' < [*]°F
Ks > [*V/psi
P = Pressurizer pressure, psig
P’ > [*] psig, Nominal RCS operating pressure
S = Laplace transform operator, sec™’
filAD) = [*1{[*] - (at-ap)} when gt -go = [*]% RTP

0% of RTP when [¥]% RTP < q; - < [¥]%RTP
[*1{(at-av) — [*]} when qt-qv> [*]% RTP

The values denoted with [*] are specified in the COLR.
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TABLE 2.2-1 (continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION (continued)

NOTE 2: The channel's maximum trip setpoint shall not exceed its computed trip point by more than 2.2 percent AT Span.
NOTE 3: OVERPOWER AT

(r35) "
= — K- — —
AT < AT, |K, - K, AT — KT —T"]
Where: AT = as defined in Note 1
ATy = as defined in Note 1
Ka = [*]
Ks = [#V°F for increasing Taw, Ks = [#]/°F for decreasing Tayg
T3S
1+3 S = The function generated by the rate-lag controller for Tag dynamic compensation
T3
Ty = Time constant utilized in rate-lag controller for Tavg, T3 = [#]secs
K, = [«]/°FforT>T", andK;= [#]forT<=T"
T = as defined in Note 1
T = Indicated T,,, at RATED THERMAL POWER, T" < [#]°F
S = as defined in Note 1

The values denoted with [*] are specified in the COLR.




L LINN —H3INNNS

oL-¢

06-62-82 'ON Juswpuawy

Serial No. 25-139
Docket No. 50-395
Attachment 4, Page 7 of 28

TABLE 2.2-1 (continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION (continued)

NOTE 4: The channel’'s maximum trip setpoint shall not exceed its computed trip point by more than 2.3 percent AT Span.
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3/4.1  REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - MODES 1 AND 2

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be within the limits specified in the COLR.
APPLICABILITY: MODES 1, and 2*.
ACTION:

With the SHUTDOWN MARGIN less than the required value, immediately initiate and
continue boration at greater than or equal to 30 gpm of a solution containing greater than or
equal to 7000 ppm boron or equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be demonstrated to be within the limits specified
in the COLR.

a. Within one hour after detection of an inoperable control rod(s) and at least
once per 12 hours thereafter while the rod(s) is inoperable. If the inoperable
control rod is immovable or untrippable, the above required SHUTDOWN
MARGIN shall be verified acceptable with an increased allowance for the
withdrawn worth of the immovable or untrippable control rod(s).

b. When in MODE 1 or MODE 2 with Keff greater than or equal to 1.0, in
accordance with the Surveillance Frequency Control Program by verifying that
control bank withdrawal is within the limits of Specification 3.1.3.6.

C. When in MODE 2 with Keff less than 1.0, within 4 hours prior to achieving
reactor criticality by verifying that the predicted critical control rod position is
within the limits of Specification 3.1.3.6.

d. Prior to initial operation above 5% RATED THERMAL POWER after each fuel
loading, by consideration of the factors of Surveillance Requirement 4.1.1.1.2
with the control banks at the maximum insertion limit of Specification 3.1.3.6.

*See Special Test Exception 3.10.1.

SUMMER - UNIT 1 3/4 1-1 Amendment No. 222
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - MODES 3,4 AND 5

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be within the limits specified in the COLR.

APPLICABILITY: MODES 3, 4 and 5.

ACTION:
With the SHUTDOWN MARGIN less than the required value, immediately initiate and

continue boration at greater than or equal to 30 gpm of a solution containing greater than or
equal to 7000 ppm boron or equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.2 The SHUTDOWN MARGIN shall be demonstrated to be greater than or equal to the
required value:

a. Within one hour after detection of an inoperable control rod(s) and at least
once per 12 hours thereafter while the rod(s) is inoperable. If the inoperable
control rod is immovable or untrippable, the SHUTDOWN MARGIN shall be
verified acceptable with an increased allowance for the withdrawn worth of the
immovable or untrippable control rod(s).

b. In accordance with the Surveillance Frequency Control Program by
consideration of the following factors:

1. Reactor coolant system boron concentration,

2. Control rod position,

3. Reactor coolant system average temperature,

4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and

6. Samarium concentration.

SUMMER - UNIT 1 3/4 1-3 Amendment No. 46,222
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall be OPERABLE:

a. The flow path from the boric acid tanks via a boric acid transfer pump or a
gravity feed connection and a charging pump to the Reactor Coolant System.

b. Two flow paths from the refueling water storage tank via charging pumps to the
Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3 and 4#.

ACTION:

With only one of the above required boron injection flow paths to the Reactor Coolant
System OPERABLE, restore at least two boron injection flow paths to the Reactor Coolant
System to OPERABLE status within 72 hours or be in at least HOT STANDBY and borated
to a SHUTDOWN MARGIN equivalent to at least the limits specified in the COLR at 200°F
within the next 6 hours; restore at least two flow paths to OPERABLE status within the next 7
days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 At least two of the above required flow paths shall be demonstrated OPERABLE:

a. In accordance with the Surveillance Frequency Control Program by verifying
that each valve (manual, power operated or automatic) in the flow path that is
not locked, sealed, or otherwise secured in position, is in its correct position.

b. In accordance with the Surveillance Frequency Control Program by verifying
that the flow path required by Specification 3.1.2.2.a delivers at least 30 gpm to
the Reactor Coolant System.

# Only one boron injection flow path is required to be OPERABLE whenever the temperature
of one or more of the RCS cold legs is less than or equal to 300° F.

SUMMER - UNIT 1 3/41-8 Amendment No.-222
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE as
required by Specification 3.1.2.2:

a. A boric acid storage system with:

1. A minimum contained borated water volume of 14,000 gallons,

2.  Between 7000 and 7700 ppm of boron, and

3. A minimum solution temperature of 65 F.
b.  The refueling water storage tank with:
1. A minimum contained borated water volume of 453,800 gallons,

2. A minimum boron concentration of 2300 ppm, and

3. A minimum solution temperature of 40°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With the boric acid storage system inoperable and being used as one of the
above required borated water sources, restore the storage system to
OPERABLE status within 72 hours or be in at least HOT STANDBY within the
next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at least the
limits specified in the COLR at 200°F; restore the boric acid storage system to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within
the next 30 hours.

b. With the refueling water storage tank inoperable, restore the tank to

OPERABLE status within one hour or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

SUMMER - UNIT 1 3/41-12 Amendment No. 64, 75
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REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3.1.3.1 All full length (shutdown and control) rods which are inserted in the core shall be
OPERABLE and positioned within + 12 steps (indicated position) of their group step counter
demand position.

APPLICABILITY: MODES 1* and 2*

ACTION:

a.

With one or more full length rods inoperable due to being immovable as a result
of excessive friction or mechanical interference or known to be untrippable,
determine that the SHUTDOWN MARGIN requirement as defined in the COLR is
satisfied within 1 hour and be in HOT STANDBY within 6 hours.

With more than one full length rod misaligned from the group step counter
demand position by more than + 12 steps (indicated position), be in HOT
STANDBY within 6 hours.

With more than one full length rod inoperable due to a rod control urgent failure
alarm or obvious electrical problem in the rod control system for greater than 72
hours, be in HOT STANDBY within the following 6 hours.

With one full length rod inoperable due to causes other than addressed by
ACTION a., above, or misaligned from its group step counter demand height by
more than + 12 steps (indicated position), POWER OPERATION may continue
provided that within one hour either:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The remainder of the rods in the group with the inoperable rod are aligned
to within £ 12 steps of the inoperable rod within one hour while
maintaining the rod sequence and insertion limits specified in the CORE
OPERATING LIMITS REPORT (COLR); the THERMAL POWER level
shall be restricted pursuant to Specification 3.1.3.6 during subsequent
operation, or

*See Special Test Exceptions 3.10.2 and 3.10.3.

SUMMER — UNIT 1 3/4 1-14 Amendment No. 43,88
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

3. Therod is declared inoperable and the SHUTDOWN MARGIN
requirement as defined in the COLR is satisfied. POWER OPERATION |
may then continue provided that:

a) Areevaluation of each accident analysis of Table 3.1-1 is performed
within 5 days; this reevaluation shall confirm that the previously
analyzed results of these accidents remain valid for the duration of
operation under these conditions.

b) The SHUTDOWN MARGIN requirement as defined in the COLR is |
determined at least once per 12 hours.

c) A core power distribution measurement is obtained and F,(Z) and
Fhy are verified to be within their limits within 72 hours, and

d) The THERMAL POWER level is reduced to less than or equal to
75% of RATED THERMAL POWER within the next hour and within
the following 4 hours the high neutron flux trip setpoint is reduced to
less than or equal to 85% of RATED THERMAL POWER

SURVEILLANCE REQUIREMENTS

4.1.3.1.1 The position of each full length rod shall be determined to be within the group
demand limit by verifying the individual rod positions in accordance with the Surveillance
Frequency Control Program except during time intervals when the Rod Position Deviation
Monitor is inoperable, then verify the group positions at least once per 4 hours.

41.3.1.2 Each full length rod not fully inserted in the core shall be determined to be

OPERABLE by movement of at least 10 steps in any one direction in accordance with the
Surveillance Frequency Control Program.

SUMMER - UNIT 1 3/41-15 Amendment 442, 222
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POWER DISTRIBUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System (RCS) total flow rate and R shall be maintained
within the region of allowable operation as specified in the CORE OPERATING LIMITS REPORTS (COLR)
figure entitled RCS Total Flow Rate Versus R For Three Loop Operation.

Where:

a R

b P

c FL\IH
d Fi
e PF,

APPLICABILITY :

ACTION:

N
Fan

FT[1.0+PFu(1.0-P)]’

THERMAL POWER
RATED THERMAL POWER '

= Measured values of FL\‘H obtained by

1. Using the movable incore detectors to obtain a power distribution
map when THERMAL POWER is <= 25% but > 5% of RATED
THERMAL POWER, or when PDMS is inoperable, and

2. Using the PDMS when THERMAL POWER is > 25% of RATED
THERMAL POWER.

The measured values of Fg‘H shall be increased by the applicable FL\'H

measurement uncertainties as specified in the COLR, and used to calculate
R since the RCS Total Flow Rate Versus R figure in the COLR includes
measurement uncertainty for flow,

The FL\'H limit at RATED THERMAL POWER specified in the COLR, and

The Power Factor Multiplier specified in the COLR.

MODE 1.

With the combination of RCS total flow rate and R outside the region of acceptable operation specified in the

COLR:

a. Within 2 hours either:

1.

Restore the combination of RCS total flow rate and R to within the above limits, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER and
reduce the Power Range Neutron Flux - High trip setpoint to less than or equal to
55% of RATED THERMAL POWER within the next 4 hours.
b. Within 24 hours of initially being outside the above limits, verify through a core power

distribution measurement and RCS total flow rate comparison that the combination of R and
RCS total flow rate are restored to within the above limits, or reduce THERMAL POWER to
less than 5% of RATED THERMAL POWER within the next 2 hours.

SUMMER - UNIT 1

3/4 2-8 Amendment No. 45607588~
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POWER DISTRIBUTION LIMITS

3/4 2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB related parameters shall be maintained within the limits specified in
the COLR.

a. Reactor Coolant System Tayg

b. Pressurizer Pressure*

APPLICABILITY: MODE 1.

ACTION:
With any of the above parameters exceeding its limits, restore the parameter to within its limit

within 2 hours or reduce THERMAL POWER to less than 5% of RATED THERMAL POWER
within the next 4 hours.

SURVEILLANCE REQUIREMENTS

425 Each of the parameters listed in Specification 3.2.5 shall be verified to be within their
limits in accordance with the Surveillance Frequency Control Program.

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of RATED
THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of RATED
POWER.
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TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

With the number of channels OPERABLE one less than the Minimum
Channels OPERABLE requirement and with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range Neutron Flux Interlock) setpoint,
restore the inoperable channel to OPERABLE status prior to
increasing THERMAL POWER above the P-6 Setpoint.

b. Above the P-6 (Intermediate Range Neutron Flux Interlock) setpoint
but below 10 percent of RATED THERMAL POWER, restore the
inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above 10 percent of RATED THERMAL POWER.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement suspend all operations involving positive
reactivity changes.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, verify compliance with the SHUTDOWN
MARGIN requirements as defined in the COLR, as applicable, within 1 hour
and at least once per 12 hours thereafter.

With the number of OPERABLE channels one less than the Total Number of
Channels, STARTUP and/or POWER OPERATION may proceed provided the
following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition within 72
hours; and
b. The Minimum Channels OPERABLE requirement is met; however, the

inoperable channel may be bypassed for up to 12 hours for
surveillance testing of other channels per Specification 4.3.1.1.

With less than the Minimum Number of Channels OPERABLE, within one
hour determine by observation of the associated permissive annunciator
window(s) that the interlock is in its required state for the existing plant
condition, or apply Specification 3.0.3.
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3/4.9 REFUELING OPERATIONS
3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1  The boron concentration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained uniform and sufficient to ensure that the more restrictive of
the following reactivity conditions is met:

a. Either a Kerof 0.95 or less, or

b. A boron concentration of greater than or equal to the limits specified in the COLR.

APPLICABILITY: MODE 6 * with the reactor vessel head closure bolts less than fully
tensioned or with the head removed.

ACTION:

With the requirements of the above specification not satisfied, immediately suspend all
operations involving CORE ALTERATIONS or positive reactivity changes and initiate and
continue boration at greater than or equal to 30 gpm of a solution containing greater than or
equal to 7000 ppm boron or its equivalent until Kef is reduced to less than or equal to 0.95 or the
boron concentration is restored to greater than or equal to the limits specified in the COLR,
whichever is the more restrictive.

SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity conditions shall be determined prior to:
a. Removing or unbolting the reactor vessel head, and

b.  Withdrawal of any full length control rod in excess of 3 feet from its fully inserted
position within the reactor pressure vessel.

4.9.1.2 The boron concentration of the reactor coolant system and the refueling canal shall be
determined by chemical analysis in accordance with the Surveillance Frequency Control
Program.

4.9.1.3 The following valves shall be verified locked closed ** in accordance with the
Surveillance Frequency Control Program: 8430, 8454, 8441 and 8439.

*  The reactor shall be maintained in MODE 6 whenever fuel is in the reactor vessel with the
vessel head closure bolts less than fully tensioned or with the head removed.

> Valves may be opened under administrative control to add borated makeup.
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3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement as defined in the COLR may be suspended for
measurement of control rod worth and shutdown margin provided reactivity equivalent to at
least the highest estimated control rod worth is available for trip insertion from OPERABLE
control rod(s).

APPLICABILITY: MODE 2.

ACTION:

a. With any full length control rod not fully inserted and with less than the above reactivity
equivalent available for trip insertion immediately initiate and continue boration at greater
than or equal to 30 gpm of a solution containing greater than or equal to 7000 ppm
boron or its equivalent until the required SHUTDOWN MARGIN as defined in the COLR
is restored.

b. With all full length control rods fully inserted and the reactor subcritical by less than the
above reactivity equivalent, immediately initiate and continue boration at greater than or
equal to 30 gpm of a solution containing greater than or equal to 7000 ppm boron or its
equivalent until the required SHUTDOWN MARGIN as defined in the COLR is restored.

SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length rod either partially or fully withdrawn shall be
determined in accordance with the Surveillance Frequency Control Program.

4.10.1.2 Each full length rod not fully inserted shall be demonstrated capable of full

insertion when tripped from at least the 50% withdrawn position within 24 hours prior to reducing
the SHUTDOWN MARGIN to less than the limits as defined in the COLR.
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SPECIAL TEST EXCEPTIONS

3/4.10.2 GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

3.10.2 The group height, insertion and power distribution limits of Specifications 3.1.3.1,
3.1.3.5, 3.1.3.6, 3.2.1 and 3.2.4 may be suspended during the performance of PHYSICS TESTS
provided:

a. The THERMAL POWER is maintained less than or equal to 85% of RATED
THERMAL POWER, and

b. The limits of Specifications 3.2.2 and 3.2.3 are maintained and determined at the
frequencies specified in Specifications 4.10.2.2 below.

APPLICABILITY: MODE 1.

ACTION:

With any of the limits of Specifications 3.2.2 or 3.2.3 being exceeded while the requirements of
Specifications 3.1.3.1, 3.1.3.5, 3.1.3.6, 3.2.1 and 3.2.4 are suspended, either:

a. Reduce THERMAL POWER sufficient to satisfy the ACTION requirements of
Specifications 3.2.2 and 3.2.3, or

b. Bein HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.10.2.1 The THERMAL POWER shall be determined to be less than or equal to 85% of
RATED THERMAL POWER in accordance with the Surveillance Frequency Control Program
during PHYSICS TESTS.
4.10.2.2 The Surveillance Requirements of the below listed Specifications (a. and b.) shall be
performed in accordance with the Surveillance Frequency Control Program during PHYSICS
TESTS:

a. Specifications 4.2.2.2 and 4.2.2.3.

b. Specification 4.2.3.2.
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ADMINISTRATIVE CONTROLS

6.9.1.9 Not used.

6.9.1.10 Not used.

CORE OPERATING LIMITS REPORT

6.9.1.11

Core operating limits shall be established and documented in the CORE OPERATING LIMITS

REPORT prior to each reload cycle, or prior to any remaining portion of a reload cycle, for the following:

a.

b.

k.

Reactor Core Safety Limits for Specification 2.1.1,
Overtemperature AT and Overpower AT for Specification 2.2.1,
Shutdown Margin for Modes 1 and 2 for Specification 3/4.1.1.1,
Shutdown Margin for Modes 3, 4, and 5 for Specification 3/4.1.1.2,
Moderator Temperature Coefficient for Specification 3/4.1.1.3,
Shutdown Rod Insertion Limit for Specification 3/4.1.3.5,

Control Rod Insertion Limits for Specification 3/4.1.3.6,

Axial Flux Difference Limits for Specification 3/4.2.1,

Heat Flux Hot Channel Factor Limits for Specification 3/4.2.2,

RCS Flow Rate, Nuclear Enthalpy Rise Hot Channel Factor, and Power Factor Multiplier
for Specification 3/4.2.3,

DNB Parameters for Specification 3/4.2.5,

Refueling Operations Boron Concentration for Specification 3/4.9.1.

The analytical methods used to determine the core operating limits shall be those previously reviewed
and approved by the NRC, specifically those described in the following documents:

a.

WCAP-9272-P-A, “WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY,” July 1985 (W Proprietary).

(Methodology for Specifications 2.1.1 - Reactor Core Safety Limits, 3.1.1.1 & 3.1.1.2-
Shutdown Margin, 3.1.1.3 - Moderator Temperature Coefficient, 3.1.3.5 - Shutdown Rod
Insertion Limit, 3.1.3.6 - Control Rod Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 -
Heat Flux Hot Channel Factor, 3.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot
Channel Factor, 3.2.5 - DNB Parameters, and 3.9.1 — Refueling Operations Boron
Concentration.)

WCAP-10216-P-A, Rev. 1A, “RELAXATION OF CONSTANT AXIAL OFFSET CONTROL
Fa SURVEILLANCE TECHNICAL SPECIFICATION,” February 1994 (W Proprietary).

(Methodology for Specifications 3.2.1 - Axial Flux Difference (Relaxed Axial
Offset Control).)
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

C. WCAP-16996-P-A, Revision 1, “Realistic LOCA Evaluation Methodology Applied
to the Full Spectrum of Break Sizes (FULL SPECTRUM LOCA Methodology),”
November 2016, (W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

d. WCAP-12472-P-A, “BEACON CORE MONITORING AND OPERATIONS
SUPPORT SYSTEM,” August 1994, (W Proprietary).

WCAP-12472-P-A, Addendum 1-A, “BEACON CORE MONITORING AND
OPERATIONS SUPPORT SYSTEM,” January 2000, (W Proprietary).

(Methodology for Specifications 3.2.2 - Heat Flux Hot Channel Factor, 3.2.3 -
RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor, and 3.2.4 -
Quadrant Power Tilt Ratio.)

e. WCAP-12610-P-A, “VANTAGE + Fuel Assembly Reference Core Report,” April 1995 (W
Proprietary).

WCAP-12610-P-A & CENPD-404-P-A, Addendum 1-A, “Optimized ZIRLO™,” July 2006
(W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

f. WCAP-8745-P-A, "Design Bases for the Thermal Overpower AT and Thermal
Overtemperature AT Trip Functions,” September 1986 (W Proprietary).

(Methodology for Specification 2.2.1-Overtemperature AT and Overpower AT Trip
Functions).

g. WCAP-17661-P-A, Revision 1, “Improved RAOC and CAOC Fq Surveillance Technical
Specifications,” February 2019, (W Proprietary).

(Methodology for Specification 3.2.2 — Heat Flux Hot Channel Factor.)

The core operating limits shall be determined so that all applicable limits (e.g., fuel thermal-mechanical
limits, core thermal-hydraulic limits, nuclear limits such as shutdown margin, and transient and accident
analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supplements there to shall

be provided upon issuance, for each reload cycle, to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within:

a. The allowed operational space as specified in the CORE OPERATING LIMITS
REPORT (COLR) for Relaxed Axial Offset Control (RAOC) operation, or

b. Within the target band specified in the COLR about the target flux difference during
base load operation.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER*.

ACTION:

a. For RAOC operation with the indicated AFD outside of the applicable limits specified
in the COLR,

1. Either restore the indicated AFD to within the COLR specified limits within 15
minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux — High Trip
setpoints to less than or equal 55% of RATED THERMAL POWER within the
next 4 hours.

b. For Base Load operation above APLNP" with the indicated AFD outside of the
applicable target band about the target flux differences:

1. Either restore the indicated AFD to within the COLR specified target band within
15 minutes, or

2. Reduce THERMAL POWER to less than APLNP of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the applicable RAOC limits.

*See Special Test Exception 3.10.2
** APLNP is the minimum allowable power level for base load operation and will be
specified in the CORE OPERATING LIMITS REPORT per Specification 6.9.1.11.
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fa(z)

LIMITING CONDITION FOR OPERATION

3.2.2 Faq(z), as approximated by Fo®(z) and Fo"(z), shall be within the limits specified in the
COLR,

and

During Base Load Operation, THERMAL POWER shall be maintained between APLNP
and APLBY or between APLNP and 100% (whichever is most limiting).

APPLICABILITY: MODE 1.

ACTION:
a. With Fo®(z) exceeding its limit**#:

1. Reduce THERMAL POWER at least 1% for each 1% Fq®(z) exceeds the limit
within 15 minutes after each Fo(z) determination, and

2. Reduce Power Range Neutron Flux-High trip setpoints at least 1% for each 1%
that THERMAL POWER is limited below RATED THERMAL POWER by Action
a.1 within 72 hours after each Fq®(z) determination, and

3. Reduce the Overpower AT Trip Setpoints by at least 1% for each 1% that
THERMAL POWER is limited below RATED THERMAL POWER by Action a.1
within 72 hours after each Fq®(z) determination, and

4. Perform SR 4.2.2.2 and SR 4.2.2.3 prior to increasing THERMAL POWER above
the limit of Action a.1.

*APLBL is the maximum allowable power level (if below 100%) for Base Load Operation and its
definition will be specified in the CORE OPERATING LIMITS REPORT.

**Required Action a.4 shall be completed whenever this Condition is entered prior to increasing
THERMAL POWER above the limit of Required Action a.1.

#SR 4.2.2.3 is not required to be performed if this condition is entered prior to THERMAL
POWER exceeding 75% RTP after refueling.
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fq(z)

LIMITING CONDITION FOR OPERATION (Continued)

b. With FQ"(z) exceeding its limit:

1.a.
1.b.
Or

2.a.

2.b.

2.c.

2d.

2.e.

Restore Fo"(z) to within limits specified in the COLR within 4 hours, and
Perform SR 4.2.2.2 and SR 4.2.2.3 within 72 hours*,

Limit THERMAL POWER to less than RATED THERMAL POWER as specified in
the COLR within 4 hours**, and

Reduce AFD limits as specified in the COLR within 4 hours***, and

Reduce Power Range Neutron Flux-High trip setpoints at least 1% for each 1% that
THERMAL POWER is limited below RATED THERMAL POWER by Action b.2.a
within the next 72 hours, and

Reduce the Overpower AT Trip Setpoints by at least 1% for each 1% that
THERMAL POWER is limited below RATED THERMAL POWER by Action b.2.a
within 72 hours, and

Perform SR 4.2.2.2 and SR 4.2.2.3 prior to increasing THERMAL POWER above
the limit of Action b.2.a.

c. If Actions a. or b. are not completed within the provided times, then be in MODE 2 within 6

hours.

*Action b.1.b shall be completed if control rod motion is required to comply with the new operating
space implemented by Action b.1.a.

**Action b.2.e shall be completed whenever Action b.2.a is performed prior to increasing THERMAL
POWER above the limit of Action b.2.a.

***During Base Load operation, AFD limits do not need to be reduced during Action b.2.b.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
4.2.2.2 Fo®(z) shall be verified to be within its limit according to the following schedule:

a. Once after each refueling prior to THERMAL POWER exceeding 75% RATED
THERMAL POWER, and

b. Once within 24 hours after achieving equilibrium conditions after exceeding, by
at least 10% of RATED THERMAL POWER, the THERMAL POWER at which
Fo®(z) was last verified, and

C. In accordance with the Surveillance Frequency Control Program.

d. Prior to entering Base Load Operation, in conjunction with target axial flux
difference determination after satisfying Specification 4.2.2.4.*
4.2.2.3 Fq"(z) shall be verified to be within its limit according to the following schedule:

a. Once after each refueling within 24 hours after achieving equilibrium conditions
after THERMAL POWER exceeds 75% RATED THERMAL POWER, and

b. Once within 24 hours after achieving equilibrium conditions after exceeding, by
at least 10% of RATED THERMAL POWER, the THERMAL POWER at which
FaV(z) was last verified, and

C. In accordance with the Surveillance Frequency Control Program.

d. Prior to entering Base Load Operation, in conjunction with target axial flux
difference determination after satisfying Specification 4.2.2.4.*

*Not required if a core power distribution measurement has been obtained in accordance with
the Surveillance Frequency Control Program with the THERMAL POWER having been
maintained above APLNP for the 24 hours prior to measurement.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.2.4 For Base Load operation, the following conditions are satisfied:

a. Prior to entering Base Load operation, maintain THERMAL POWER above
APLNP and less than or equal to that allowed by LCO 3.2.2 for at least the
previous 24 hours. Maintain Base Load operation surveillance (AFD within
applicable target band about the target flux difference) during this time period.

b. During Base Load operation, the Fq surveillances shall be met pursuant to
Specification 4.2.2.2 and 4.2.2.3. If the THERMAL POWER is decreased below
APLNP then RAOC operation is required, and the conditions of Specification
4.2.2.4.a shall be satisfied before re-entering Base Load operation.

SUMMER - UNIT 1 3/4 2-6a Amendment No. 7588442, 153
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Attachment 1 — Mark-Ups

. 2.1 SAFETY LIMITS
BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
roductsto the reactor coolant. Overheating of the fuel cladding is prevented
vy restricting fuel operation to within the nocleate bmh.nﬂ';pme where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.
Operation above the upper boundary of the nucleate boiling regime could
result in excessive dad.dlﬁﬁ tem tures because of the onset of departure
from nucleate boiling (DNB) the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable during operation and
therefore THERMAL POWER Reactor Coolant Temperature and Pressure have
been related to DNB. This relation has been developed to predict the DNB flux and
the location of DNB for axially uniform and non-uniform heat flux distributions.
The local DNEB heat flux ratio (DNBR) defined as the ratio of the heat flux that
would cause DNB at a particular core location to the local heat flux, is
indicative of the margin to DNB.

The DNB design basis is as follows: there must be at least a 95 percent
probability that the minimum DNBER of the hm.tt:.nofroddunngﬂon ition [and IT
cvents is greater than m;qeﬂ]l;_ﬂ to the DINBR limit of the DINB correlation being
used. The correlation D2 limit is established based on the entire applicable
experimnental data set such that there iz a 95 nt probability mthg
Ee‘\::%g th:u:_l.ﬁdence that DNB will not occur when the minimum DNER ig at the

NBFE limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are considerad
statistically such that there is at least a 95 percent probability with 95 percent
confidence level that the minimum DNER for the limiting rod iz greater than or
egual to the DNER limit. The uncertainties in the above plant parameters are
used to determine the plant DNER uncertainty, This DHER uncertainty, combined
with the correlation DETBR limit, establishes a design DNER value which must be
met in plant safety anal using values of input parameters without uncertainties.
In addition, margin has been maintained in the design by meeting safety analysis
"A figure provided in the| DNBR limits in performing safety analyses.

COLR shows..” ) . . X

The-curves-of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature below which the calculated
DNER is no less than the design DINBR value or the average enthalpy at the vessel
exit is less than the enthalpy of saturated liquid.
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Attachment 1 — Mark-Ups

SAFETY LIMITS

BASES

REACTOR CORE (Contvinued)  [Replace with Insert 1 | g

s [} T
_These curves are based on an enthaipy hot chanmel facter, FﬂH' of 1.56

Hntlmet‘-ne_uuremnt uncertainty) and a reference cosine with a pea 'Ef 1 £5
for axial powdr-shooe. An allowance i3 included for am 1rt:ru_a‘.H i F
reduced power based-on t.ne expression:

Fay = 1-56 [+ 0.3°(1=P)] ,
where P is the fraction uf E_P.ﬁll THrERHﬂL POWER

These .1ru1t1ng neat f‘lu;_.unhditwni are h1g1'rur.__'§hin those calculated for
the range of all conerol_rods fully withdrawn to the macizum allowanie control
rud insertion nl-l.ng_ng"ihe axial power imbalance is withif- tne limits of the
1 (deita 1) funm;‘inn ef the dvertemperature trip. When the a¥fal power

1nuaiam_:_g_.1§ not within the tolerance, the axial power imbalance effect- an the
thrulﬁn-erature delta T trips will recuce the setpoinis to provide nrntp_-:tmn
-ﬂﬁs-stent with core safety imits.

2.1.2 REACTOR COOLAMT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the reiease of radio-
nuclides containea in the reactor coolant from reaching the cortainment atmosphers.

The reactor pressure vessel and pressurizer are designed to Sectien I[II of
the ASME Coge for Huclear Power Plants, 1271 Edition wnich permits a maximum
transient pressure of 1108 (2735 psig) of design pressure. The Reactor Coalant
System piping, vaives and fittings, are also designed to Section II1 of the ASHE
Code for Muciear Powar Plants, 1971 Edition which permits a maximum transient
pressure of 1206 (2985 psig) of component design pressure. The Safety Limit of
2735 psig is therefore consistent with the design criteria ano associated code
reguirements.

The entire Reactor Coolant System is hydrotested at 3107 psig, 1258 of
design pressure, o femonstrate integrity prior ts initial operation.
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Attachment 1 — Mark-Ups

INSERT 1:

The reactor core SLs are established to preclude violation of the following foel design
criteria:
a. There mmst be at least 95 percent probability at a 95 percent confidence level (the 95/95
DNB criterion) that the hot foel rod in the core does not experience DNB; and
b. There mmust be at least 95 percent probability at a 95 percent confidence level (the 95/935
DNB criterion) that the hot fisel pellet in the core does not expenience centerline foel
melting.

The reactor core SLs are used to define the various Reactor Protection System (BPS) functions
such that the above criteria are satisfied dunng steady state operation, normal operational
transients, and anticipated operational occurrences (AOOs). To ensure that the RPS precludes
the violation of the above critenia, additional criteria are applied to the Overtemperature and
Overpower AT reactor trip finctions. That is, 1t must be demonstrated that the average enthalpy
in the hot leg is less than or equal to the saturation enthalpy and that the core exit quality 13
within the limits defined by the DNBR correlation. Appropriate fonctioning of the RPS ensures
that for variations in the THERMAL POWEE_ RCS Pressure, RCS average temperature, RCS
flow rate and Al that the reactor core SLs will be satisfied during steady state operation, normal
operational transients, and AOOs.
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Attachment 1 — Mark-Ups
LIMITING SAFETY SYSTEM SETTINGS

BASES

Intermediate and Source Range, Muclear Flux (Continued)

uncontralled rod cluster control assembly bank withdrawal from a subcritical
condition. These trips provide redundant protection to the low setpoint trip
of thie-Power Range, Neutron Flux channels. The Source Range channels will
initiate a reacter trip at about 10+% counts per second unless manually blocked
when F-6 becomes active. The purpose of the P-6 setpeint, which is above the
Tower end of the intermediate range scale, is.to .give_the operators sufficient
time to actuate the source range reactor trip block. The Intermediate Range
cehannels will initiate a reactor trip at approximately 25 percent of RATED
THERMAL POWER wnless manually blocked when P-10 becomas active,

Overtemperature AT

The Overtemperature delta T trip provides core protection to prevent ONB
for all combinations of pressure, power, coolant temperature, and axial power
distribution, provided that the transient is slow with respect to piping
transit delays from the core to the temperature detectors (about 2 seconds)
plus thermal delays associated with the RTD's mounted in the thermowalls
(apout S5 seconds), and pressure i within the range between the Préssurizer
high and low prassure trips. The setpoint 15 automatically varied with 1)
coolant temperature to cerrect for temperature induced changes in density and
heat capacity of water and includes dynamic compensation for piping delays from
the core to the loop temperature detectors, 2) pressurizer pressure, and 3)
axial power distributisn. With normal axial power distribution, this reactor
tr1p fimit is always below the core safety limit a—nm—ﬂ-n—'ngﬂ-—Z—l-i—. 1t
axial peaks are greater than design, as indicated by the difference between top
and bottom power Tange nuclear detectors, the reactor trip is automatically
reduced accerding to the notations in Tah'le £.2-1. | revise 10 a5 specinied

Overpower AT " |in the COLR."

The Overpower delta T trip provides assurance of fuel integrity (e.g.. no
fuel melting and Yess than 1 percent cladding strain) under all possibie
averpower coanditions, 1imits the required range for Overtemperature delta T
protection, and provides a backup to the High Neutran Flux trip. The setpoint
i5 automatically varied with 1) cosiant temperature to correct for temperature
induced changes in density and heat capacity of water, and 2} rate of change
of temperature for dynamic compensation for piping and thermal delays from the
core to the loop temperature detectors to ensure that the allowable heat gerner—
ation rate (Kw/ft) i5 not exceeded. The overpower AT trip provides protection
to mitigate the conseguences of varipus size steam breaks as reported in
WCAP 9228, "“Reactor Core Response to Excessive Secondary Steam Break. "

Pressurizer Pressure

In each of the pretsura channels, there are two independent bistables,
sich with its own trip setting to provide for a high and low pressure trip
thus 1imiting the pressure range in which reactor operation is permitted. The =
low setpoint trip protects against low pressure which could lead to DNB by
tripping the reactor in the event of a less of reactor coolant pressure.

SUMMER - UNIT 1 g 2% Amendment Wo. £5, 9@
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made
subcritical from all operating condmt'lnn.-., 2) the reactiwity transients
associated with postulated accident conditions are controllabie within
acceptable 1imits, and 3) the reactor will be maintained sufficiently

subcritical to preclude inadvertent criticality in the shutdown condition.

SHUTDOWN MARGIN requirements vary throughout core 1ife as a function of
fuel depletion, RCS boron concentration, and RCS T . In MODES 1 and 2 the
most restrictive condition occcurs at EOL, with T avg nt no load operating
temperature, and is associated with a postulated steam line break accident
and resulting uncontrolled ACS cooldown. In the analysis of this accident, a
minimum SHUTDOWN MARGIN of =77 percent detta &'k is required to control the
reactivity transient. Accordingly, tn'é'-._SI-HJTﬂ-Dm MARGIN reguiresent is based
gpon this limiting condition and is cuns"‘i_lstant with F5AR safety analysis
assumptions. In MODES 3, 4 and 5 the musi. 1imiting accident is a boron dilu-
tion accident. The SHUTDOWN MARGIN is uar"lnpd as a function of average RCS
boron concentration in order to provide adﬁguate protection in these MODES.

\__[replace with "..as
3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT defined in the COLR.. "

The Vimitations on mederator temperature coefficient (MTC) are provided to
ensure that the value of this coefficient remains within the limiting condition
assumed in the FS5AR accident and transient analyses.

The MTC vajues of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions other
than those explicitly stated will reguire extrapolation to those conditions in
arder to permit an accurate comparison.

The most negative MIC 1;l‘il'h.lnﬁ_l equivalent to the most positive moderator

density coefficient (MOC), was obtained by incrementally correcting the MOC
wsed in the FSAR analyses to nominmal operating conditions. These corrections

SUMMER - UNIT 1 ' 8 3/4 1-1 Amendment No. 46
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BEACTIVITY CONTROL SYSTEMS

BASES

BOBATION SYSTEMS (Continued)

With the RCS average temperature above 200°F, a minimum of twio boron injection
flow paths are required to ensure single functional capability in the event an assumed failure
renders one of the flow paths inoperable. The horation capability of either flow path is
sufficient to provide the required SHUTDOWMN MARGIﬁ}#&m—e*aeeteﬂ—aaemﬁg-eammaﬁﬁ
o %-delta-kfk-oras-required-by Figurs-3-3-3-affer xenon decay and cooldown to 200°F.
The maximum expected boraticn capahility fequirement cccurs from full power equilibrium
xenon conditions and is satisfied-by™ 13269 gallons of 7000 ppm horated water from the boric

replace with

"...specified within the

CGLR as

appli-:able...."

acid storage tanks c:r 9&534 gallons of 2300 ppm borated water from the refueling water

consideration on the basis of the stable reactivity condition of the reactor and

strictions prohibiting CORE ALTERATIONS and positive reactivity changes
in the event the*single injection system becomes inoperable.

The boron capability required helow 200°F is sufficient to provide the required

SHUTDOWMN MARGI of 1 percant delta bk-oras-required by Figure 3.-1-3 after xenon
decay and cooldown from 200°F to 140°F. This condition is satisfied by either 2000 gallons
of 7000 ppm horated water from the boric acid storage tanks or 23266 gallons of 2300 ppm
horated water from the refueling water storage tank.

The contained water volume limits include allowance for water not available because
of discharge line location and other physical characteristics.

The OPERABILITY of one baran injection system during REFUELING ensures that
this system is available for reactivity control while in MODE 6.

34.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power distribution limits
are maintained, (2) the minimum SHUTDOWN MARGIN is maintained, and (3) limit the
potential effects of rod misalignment on associated accident analyses. OPERABILITY of the
control rod position indicators is required to determine control rod positions and thereby
ensure compliance with the control rod alignment and insertion limits.

SUMMER - UNIT 1 B341-3 Amendment No. 65434,
ERN 05-001
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.3.6 CONTROL ROD INSERTION LIMITS

The limits on control banks sequence, averlap, and physical insertion as defined in
the COLR, must be maintained because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring that ejected rod worth is
maintained, and ensuring adequate negative reactivity insertion is available on trip. The
overlap between control banks provides more uniform rates of reactivity insertion and
withdrawal and is imposed to maintain acceptable power peaking during control bank

replace with ".._as oM.
defined in the COLR.."[

If the control banks are found to be out of sequence or in the wrong overlap
mrrfiguré.tic:n, they must be restored to meet the limits. If control bank sequence or overlap
configuratjon is not in accordance with the COLR, while in Modes 1 or 2, then verify SDOM
per e within 1 hour or comply with the associated TS 3.1.1.1 action statements.
Operation beyond the LCO limits is allowed for a short time period in order to take
consenvative action because the simultaneous occurmrence of either a LOCA, loss of flow
accident, ejected rod accident, or other accident during this short time period, together with
an inadequate power distribufion or reactivity capability, has an acceptably low probability.

If the above action cannot be completed within the associated completion times, the
plant must be brought to HOT STANDBY, where the LCO is nof applicahle. The allowed
completion time of 6 hours is reasonable, based on operating experience, for reaching HOT
STAMDBY from full power conditions in an orderly manner and without challenging plant
systems.

SUMMER - UNIT 1 B 3/4 1-5 Amendment No. BRN 18-002
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DISTH ON LIMIT

BASES

HEAT FLUX HOT CHANNEL FACTOR and ACS FLOWRATE and NUCLEAR ENTHALPY
RISE HOT CHANMEL FACTOR (Continued)

For measurements obtained wusing the Power Distibution Monitering System (PDMS),
the appropriate measurement uncanainty is determined using the measurement uncertainty
methodology contained in WCAP-12472-P-A. The cycle and plant specific uncertainty
caleylation information needed to support the PDMS calculation is contained in the COLR. The
PDME will automatically caizulate and apply the commect measurement uncertainty, and apply a
3% allowance for manufacturing tolerance.

The hot channel factorFi(z) is measured periodically and increased by a cycle and
height dependent power factor appropriate to either RAOC or Base Load operation, W(z) or
Wiz)e, to provide assurance that the limit on the hot channe! factor, Fo(z) s met. W(z)
accounts for the effects of normal operation transients and was determined from expected
power controd manewvers over the full range of bumup conditions in the core. W(zZ)p, accounts
fior the more restrictive operating imits allowed by Base Load operation which resuit in less

severa transient values. If two most recent Fy(z) evaluations show an increase in the
Fg iz}
Kz}

mt’rm the transient imit during the following surveillance interval. Technical Specification
Surveillance Requirement 4.2.2 requires that F&t{zj be increased by a penalty factor as

specified in the COLR and compared to the transient F,(z) limit. If there is insufficient margin,
i.e., this value exceeds the limit, the Fi(z) must be measured once per 7 EFPD unti! either
Fiz) increased by the penalty factor is within the transient limit, or two successive power
Faiz)
Kiz)

maximum vatue of [ l over the core height {2), it is not guaranteed that F¥iz) will remain

distribution measuremenis indicate the maximum value of owver the core height {z) has

not increased. The W(z) and Wil —Suma describad above for normnal operation are
specified In the CORE OPERAT| ) &|©1& EPORT (COLR) per Spedification 6.9.1.11.

When RCS llm.rm’te is measured, ho additional allowances are necessary prior to
comparison with-the limits of the RCS Total Rate Vursus H ﬂgure In thu GGLFI Measurament
errors of 2.1% for RCS total flow rate, inchuding 0.1% for feedwat niuri- fouling, have been
allowed for in determining the limits of ACS Total Flw.r Ftiti- Versus R Flgure in the COLR.

Far Fﬂi measurements obtained from a full cora flux map taken with the incore detector
flux mapping system, a 4% measurement uncerfainty allowance should be applied o the
measured Fi, value prior to comparison with the limits of the RCS Total Flow Rate Versus R
Figure in the COLR. The sppropriate measurement uncertainty for F;‘H measurements

abtained using the Power Distribution Monitoring System (POMS) is determined using the
uncertainty methodology described in WCAP-12472-P-A. The cycle and plant specific
uncertainty calculation mformation needed to support the PDMS uncertainty calculation is

SUMMER - UNIT 1 Bag 24 Amendment No 35457588,
148 142753



Serial No. 25-139
Docket No. 50-395
Attachment 5, Page 9 of 26

Attachment 1 — Mark-Ups

POWER DISTRIEUTION LIMIT

BASES

HEAT FIUX HOT CHANNEL FACTOR and RCS FLOWRATE and NUCLEAR ENTHALPY
RISE HOT CHANNEL FACTOR (Continued)

contained in the COLE. The PDMS will automatically calculate and apply the cormect
measurement uncertainty to the measured F__',‘“‘H value.

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

34.2.4 QUADRANT POWER TILT RATIO

The quadrant power filt power ratio limit assures that the radial power distribution
satisfies the design values used in the power capability analysis. Radial power distribution
measurements are made during starfup testing and periodically during power operation.

The limit of 1.02, at which comective action is required, provides DMB and linear heat
generation rate protection with x-y plane power tilts. A limiting tilt of 1.025 can be tolerated
before the margin for uncertainty in Fg is depleted. The limit of 1.02 was selected to provide an
allowance for the uncertainty associated with the indicated power tilt.

The two hour time allowance for operation with a tilt condition greater than 1.02 but less
than 1.0% is provided to allow identification and correction of a dropped or misaligned control
rod. Inthe event such action does not correct the tilt, the margin for uncertainty on Fais
reinstated by reducing the maximum allowed power by 3 percent for each percent of tilt in
excess of 1.0.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the movable incore detectors or the PDMS are used to confirm that the
normalized symmetric power distribution is consistent with the QUADRANT POWER TILT
RATIO. The incore detector monitoring is done with a full incore flux map or two sets of 4
symmetric thimbles. These locations are C-8, E-5, E-11, H-3, H-13, L-5, L-11, N-8.

3425 DNB PARAMETERS

The limits on the DMNE related parameters assure that each of the parameters are
maintained within the normal steady state envelope of operation assumed in the transient and
accident analyses. The limits are consistent with the initial FSAR assumptions and have been
analytically demonstrated adequate to maintain a minimum of DNBR in the core at or abhove the
design limit throughout each analyzed transient. Fhe-maximum-indicated Tavwglimit-of 580 22F

7
i
The Surveillance Frequency is controlled under the Surveillance Frequency Coni;ﬂl
e

Program. Replace with: /
The DNB related jf
parameters are d
specified in the

COLR.

SR
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349 REFUELING OPERATIONS

BASES

3491 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that: 1) the reactor
will remain subcritical during CORE ALTERATIONS, and 2) a uniform boron concentration is
maintained for reactivity contral in the water volume having direct access to the reactor
vessel. These limitations are consistent with the initial conditions assumed for the boron
dilution incident in the accident analyses. The value of 0.95 or less for K includes a 1
percent delta kK conservative allowance for uncertainties. Similarly, the boron concentration

includes a conservative uncertainty allowance of 50 ppm
koron. Valves in the reactor makeup system are required to be closed to minimize the
possibility of a boron dilution accident.

3492 INSTRUMENTATION “|specified in the COLR_ |

The OPERABILITY of the source range neutron flux monitors ensures that redundant
monitoring capability is available to detect changes in the reactivity condition of the caore.

3493 DECAY TIME

The minimum time of 72 hours for reactor subcriticality prior to movement of irradiated
fuel assemblies in the reactor pressure vessel ensures that sufficient time has elapsed to
allow the radioactive decay of the short-lived fission products. The minimum decay time of
72 hours is consistent with the assumptions used in the accident analysis.

The tabulated hold times associated with Component Cooling Water (CCW)
temperature ensure that the spent fuel heat load is reduced sufficiently to allow the spent fuel
pool cooling system to maintain the bulk pool temperature below 170°F. These hold times
ensure that adequate cooling is provided to the Spent Fuel Pool under the highest possible
heat load conditions. The hold times are based on the performance of the cooling system,
which is dependent upon CCW temperature and recognizes that the spent fuel pool cooling
system is capable of increased flow rates up to 2400 gpm during single loop operation. This
higher flow rate may be required when only a single cooling loop is operable during a
refueling outage.

The CCW temperature limits defined in Figure 3.9-1 are adjusted for uncertainty in
the implementing procedure.

3494 DELETED BY AMEMDMENT 183

3495 COMMUNICATIONS

The requirement for communications capability ensures that refueling station
personnegl can be promptly informed of significant changes in the facility status or core
reactivity conditions during CORE ALTERATIONS.

SUMMER - UNIT 1 B 3/4 91 Amendment No. 480
BRMN-11-001



Serial No. 25-139
Docket No. 50-395
Attachment 5, Page 11 of 26

Attachment 2 — Mark-Ups
POWER DISTRIBUTION LIMIT

BASES

S ___— .
22 3423 HEAT FLUX HOT CHANNEL FACTOR and RCS FLOWRATE AND

MUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

The Emits on haat fiux hod channel factor, RCS flowmale, and nuclaar enthalpy rise hot
channal factor ensure that 1) the design Gmits on peak local power density and minfmum
DNBR mmmﬂaﬂﬂ]mhwﬁﬂ:%hmﬂ:hﬂﬁdwﬂlm
mmummmmumm

EﬂdmwanmhﬂﬂwmnmeMu
spauﬁadmspauf:mhnm4.aamﬂ4u This periodic surveillance is sufficent to insure that
the Emits are maintained provided: -

a Control rods in a single group move togather with no individual rd inserion
difiering by more than * 12 steps, indicated, from the group demand pesition. [

b. wmmmwmmmuumh

Specification 3.1.3.6.

- The contral md insertion imits of Specifications 3.1.3.5 and 3.1.3.6 are
rraintained,

d. The axial power dEstribution, expressad in terms of AXIAL FLUX DIFFERENCE,
is mamtained within the bmits.

F;ﬁuhnﬁlﬂwnﬁhﬁsmnmﬁdEdmnﬁhma through d. above are

maintain=d. As noted on the RCS Tofal Fliow Rale Versus R figure in the CORE OPERATING
LIMITS REPORT (COLR), RCS fiow rate and power may be “raded off” against one another
(i.e., alow measwred RCS fiow rate & accaptable if core power is akso low) to ensure that tha

calculated DNBR will not be below the design DMBR value. The relaxation of E‘::{ asa

function anHmmﬂmmlnmmmumwaﬂmm
rod insertion fmits.

H.mmﬂﬁnﬁzsmﬂmumm HE:ETauJFb'n'than A figure in the
GDLFl.mr.lmhrF Jmiﬂnm-qnhnﬂ'-aF in'ﬂlﬁpﬁrt:ﬁadmﬂ-am This

value is used in the various acoidam analyses whara '-TLH infiuences parameters other than
DMBR, e.g., peak clad temparature and thaes is the maximum ‘as measured™ value allowed,

Margin is maintained between the safely amatysis limit DMBR and the dasign Gmit
DMBR. This margin is more than sufficent to offset amy rod bow penalty and transiion core
pnnmw. The remaining margin is available for plant design ﬂaﬂ:rii’tr.

~~When a E messurament is taken, an allowance for both expedimental ererand
manufzctunng iolsrance mMustbe mdlh.l;l.n-ﬂnmdﬁumumuhululmmp
m&mnmmﬂnumdmmmnmﬂmmﬁnnmem

manufacheing-lolerance. ——

SUMMER - UNIT 1 B a4 2-3 Amendment Mo, 75-8& 111
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POWER DISTRIBUTION LIMIT
BASES

HEAT FLLIX HOT CHANNEL FACTOR and ACS FLOWRATE and NUCLEAR ENTHALPY
RISE HOT CHANNEL FACTOR (Continued) .

propriate measurement uncanainty is determined using the measuramen!
Iogy contained in WCAP-12472-P-A, The cyche and plant specific uncertainty
icin information needed to suppon the PDMS calculation is contaired in the The

For measurements obtained using the Power Distribution Monitoring System {Pm;y
uncerta

The hat rERz) s measured penodically and by a eycle and

height dependent powar appropriate to either RADC or Bace d cperation, W{z) or
Wizjg, to provide assurance e lIrI‘lrI an the haet channel r, Fgl{z) is mel. Wiz}
accounts for the effects of norma transients and determined from expectad
power control maneuvers over the fu of burmup in the care. W(z)a, accounts
for the more restrictive operating limits by oad operation which result in less

spvere transient values, If two most recant By (z) luations show an increase in the

M
maxdmum value of ‘:[_Tt:] owver the wall ighht {2),"it i not guaranteed that FY(z) will remain

within the transient Bmit during the ng surveillance . Technical Specification
Surveillance Reguiremant 4.2.2 psquines that FH;:} be in by a penalty factor as

specified n the COLA and pared o the transient F(z) lmit. IMhere is insufficient margin,
i.e., this value exc limit, the Fiz) must be measured once per 7-EFPD until either
F¥iz) increased penatty factor ks within the transient limit, or two sive power
Fa 'z

distribution measurgments indicate the maximum value of

] over thee core t {z) has
et

not pcreased. The W(z) and W(z)g, functions described above for normal operation ars
led in the CORE OPERATING LIMITS REPORT (COLR]) per Specification 6.9.1.11.

When RCS flow rate is measured, no additional allowances are necessary priar o
companson with the limits of the RCS Total Rate Versus A figure in the COLA. Measurament

errors of 2:.1% for RCS total flow rate, hawve besn

allowed for in determining the limits m%majﬁmnamvammnﬁgnmmm_ﬂ |
For Fii, measurements obtained from a full core flux map taken with the incore detector

flux mapping system, a 4% measurement uncertainty allowance should be applied to the

measured Fily value prior to comparison with the limits of the RCS Total Flow Rate Verses A

Figure in the COLR. The appropriate measurement uncertainty for FLj, measurements

obtained using the Power Distribution Monitoring System (PDMS) s determined using the
uncertainty methodology described in WCAP-12472-P-A. The cycle and plant specific
uncertainty calculation information needed to support the PDMS uncertainty calculation is

SUMMER - LUNIT 1 B3 2-4 Amendment Mo 354525 _BE.
HE 142153
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POWVER DISTRIBUTION LIMIT

HEAT FLUX HOT CHANNEL FACTOR and RCS FLOWRATE and NUCLEAR ENTHALPY
RISE HOT CHAMNEL FACTOR {Continued)

contained in the COLR. The PDMS will automatically calculate and apply the comect
measurement uncertainty to the measured Fiy, value.

Insert F o e ——
- The Surveillance Frequency-is-eentrolled under the-Survelliance Frequency Control |
Progam. . —————" T

3424 QUADRAMT POWER TILT RATIO *Deletion is included as part of Insert F |
The quadrant power tilt power ratio limit assures that the radial power distribution

satisfies the design values usaed in the power capability analysis. Radial power distribution

measuremants are made during startup testing and pericdically during power operation.

The limit of 1.02, at which comective action is required, provides DNB and linear heat
generation rate protection with x-y plane power tiltz. A limiting tilt of 1.025 can be tolerated
before the margin for uncertainty in Fa is depleted. The limit of 1.02 was selected to provide an
allowance for the uncertainty associated with the indicated power tilt.

The tawo howr time allowance for operation with a tilt condition greater than 1.02 but less
than 1.09 is provided to allow identification and comection of a dropped or misaligned control
red. In the event such action does not comect the filt, the margin for uncertainty on Fais
reinstated by reducing the maxdmum allowed power by 3 percent for each percent of tilt in
exceas of 1.0

For purposes of monitoring QUADRANT POWER: TILT RATIO when one excore
detector is inoperakble, the movable incore detectors or the PDMS are usad to confim that the
nomalized symmetric power distribution is consistent with the QUADRANT POWER TILT
RATIO. The incore detector manitoring is done with & full incore flux map or two sets of 4
symmetric thimbles. These locations are C-8, E-5, E-11, H-3, H-13, L-5, L-11, N-8.

3i4.2.5 DHNE PARAMETERS

The limits on the DNB related parameters assure that each of the parameters are
maintained within the nomal steady state envelope of operation assumed in the transient and
accident analyses. The limits are consistent with the initial FSAR assumpiions and have been
analytically demonatrated adeguate to maintain a minimum of DMBR in the core at or above the
design limit throughout each analyzed transient. The maximum indicated Tavg limit of S89.2°F
and the minimum indicated pressure limit of 2206 psig comespond to anahytical limits of 391 4°F
and 2185 psig respectively, read from control board indications.

The Surveillancs Frequency is controlled under the Surveillance Frequency Control
Program.
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INSERT F: Attachment 2 Pages 14-26

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR
BACKGROUND

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 3.2.1,
"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 3.1.3.6, "CONTROL ROD 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 PDMS (Power Distribution Measurement
System). PDMS refers to an incore flux map used to measure Fqo(Z) and subsequently
calibrate BEACON, or a surveillance performed by BEACON between flux maps within
the timeframe allowed by the Surveillance Frequency Control Program. PDMS
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 Fq(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 variations, the elevation dependent measured planar
radial peaking factors, Fxv(z), are increased by an elevation dependent factor, T(z), that
accounts for the expected maximum values of the transient axial power shapes
postulated to occur during RAOC operation. Thus, T(z) accounts for the worst-case non-
equilibrium power shapes that are expected for the assumed RAOC operating space.

The operating space is defined as the combination of AFD, THERMAL POWER,
and Control Bank Insertion Limits assumed in the calculation of a particular T(z) function
(or W(z) for Base Load operation). The T(z) and W(z) factors are directly dependent on
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the AFD Limits and Control Bank Insertion Limit assumptions. Different sets of T(z) or
W(z) functions that reflect different operating space assumptions are generated in
accordance with Reference 6. |If the limit on Fq(z) is exceeded, a more restrictive
operating space may be implemented to gain margin for future non-equilibrium operation.

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.

For Base Load operation, it is expected that the plant will operate within the target
band. Operation outside of the target band for the allowed short time period will not result
in significant xenon redistribution such that the envelope of peaking factors would change
sufficiently to prohibit continued operation in the power region defined above. To assure
there is no residual xenon redistribution impact from past operation on the Base Load
operation, a 24-hour waiting period at a power level above APLNP and within the RAOC
operating space is necessary. During this time period, load changes and rod motion are
restricted to that allowed by the Base Load procedure. After the waiting period, extended
Base Load operation is permissible.

APPLICABLE SAFETY LIMITS

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 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 of the LOCA-
related criteria.

Fa(z) limits assumed in the LOCA analysis are typically limiting relative to (i.e.,
lower than) the Fa(z) limit assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other postulated accidents.
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Fa(z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

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

Fo(z) < (CFQ/P) for P> 0.5
Fo(z) < (CFQ/0.5) for P<0.5

where: CFQ is the Fa(z) limit at RTP provided in the COLR, and
P = THERMAL POWER / RTP

For this facility, the actual values of CFQ are given in the COLR; however, CFQ is
normally on the order of 2.50.

For Relaxed Axial Offset Control and Base Load operation, Fa(z) is approximated
by Fo®(z) and Fo™(z). Thus, both Fot(z) and Fo"V(z) must meet the preceding limits on
Fa(z).

An Fq®(z) evaluation requires a PDMS measurement in MODE 1. From the PDMS
results, the measured value (FoM(z)) of Fo(z) is obtained. Then,

Fo®(z) = FoM(z) [UF]

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

Fa®(z) is an excellent approximation for Fa(z) when the reactor is at the steady
state power at which the PDMS measurement was taken.

The expression for Fo"V(z) during Relaxed Axial Offset Control operation is:
T(2) .
F{/(2) = Fly(2) « —5=* Axy(2) « Rj » Up

The expression for Fo"(z) during Base Load operation is:

W(z

Fy(2) = F5(2) )*AQ(Z)*Rj*UF

The various factors in these expressions are defined below:

FxyM(z) is the measured radial peaking factor at axial location z and is equal to the
value of FoM(z) / PM(z), where PM(z) is the measured core average axial power shape.
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T(z) and W(z) are the cycle and burnup dependent functions, calculated in
accordance with WCAP-17661-P-A (Ref. 6), which account for power distribution
transients encountered during non-equilibrium normal operation. T(z) and W(z) functions
are specified for each analyzed operating space (i.e., each unique combination of AFD
limits and Control Bank Insertion Limits). The T(z) and W(z) functions account for the
limiting non-equilibrium axial power shapes postulated to occur during normal operation
for each operating space. Limiting power shapes at both full and reduced power operation
are considered in determining the maximum values of T(z) and W(z). The T(z) and W(z)
functions also account for the following effects: (1 — T(z) only) the presence of spacer
grids in the fuel assembly, (2) the increase in radial peaking in rodded core planes due to
the presence of control rods during non-equilibrium normal operation, (3) the increase in
radial peaking that occurs during part-power operation due to reduced fuel and moderator
temperatures, and (4) the increase in radial peaking due to non-equilibrium xenon effects.
The T(z) functions are normally calculated assuming that the Surveillance is performed
at nominal RTP conditions with all shutdown and control rods fully withdrawn, i.e., all rods
out (ARO). The W(z) functions are normally calculated assuming that the Surveillance is
performed at the Target Axial Offset core conditions. Surveillance-specific T(z) or W(z)
values may be generated for a given surveillance core condition.

P is the THERMAL POWER / RTP.

Axy(z) (or, analogously, Aa(z)) is a function that adjusts the Fo"V(z) Surveillance for
differences between the reference core condition assumed in generating the T(z) (or
W(z)) function and the actual core condition that exists when the Surveillance is
performed. Normally this reference core condition is 100% RTP, all rods out, and
equilibrium xenon. For simplicity, Axy(z) or Aa(z) may be assumed to be 1.0, as this will
typically result in an accurate Fo"(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 Axy(z) or Aa(z) function may be calculated
using the NRC-approved methodology in Reference 6.

During Base Load operation, setting Aa(z) to 1.0 is acceptable for both nominal
surveillances performed at the reference core conditions and off-nominal surveillances
performed at less than 90% RTP where the Axial Offset (AO) is maintained near the target
(within 1.5 percent) per Reference 6. There must also be reasonable assurance that the
limiting Fa%(z) does not lie within a rodded elevation at the time of surveillance, if
applicable.

Ur is a factor that accounts for fuel manufacturing tolerances and measurement
uncertainty. Historically, it has been set at 1.0815, but a real-time value calculated by
BEACON may be used instead.
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Rjis a cycle and burnup dependent analytical factor generated in accordance with
Reference 6 that accounts for potential increases in Fo"/(z) between Surveillances. R;
values are provided for each operating space.

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.

APPLICABILITY

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
a.1

Reducing THERMAL POWER by at least 1% RTP for each 1% by which Fo®(z)
exceeds its limit maintains an acceptable absolute power density. Fqo®(z) is FoM(z)
multiplied by a factor accounting for manufacturing tolerances and measurement
uncertainties. FoM(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 Action a.1 may be affected by
subsequent determinations of Fo®(z) and would require power reductions within 15
minutes of the Fo®(z) determination, if necessary, to comply with the decreased maximum
allowable power level. Decreases in Fo®(z) would allow increasing the maximum
allowable power level and increasing power up to this revised limit.

If an Fq surveillance is performed at 100% RTP conditions, and both Fo®(z) and
Fo™(z) exceed their limits, the option to reduce the THERMAL POWER limit in
accordance with proposed Action b.2.1 instead of implementing a new operating space
in accordance with proposed Action b.1, will result in a further power reduction after Action
a.1 has been completed. 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 Action b.2.1 does 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 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.

a.2

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

a.3

Reduction in the Overpower AT trip setpoints (value of Ks4) by 21% for each 1%
that THERMAL POWER is limited below RATED THERMAL POWER by Action a.1, 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 Action a.1. The maximum
allowable Overpower AT trip setpoints initially determined by Action a.3 may be affected
by subsequent determinations of Fa (z) and would require Overpower AT trip setpoint
reductions within 72 hours of the Fo®(z) determination, if necessary to comply with the
decreased maximum allowable Overpower AT trip setpoints. Decreases in Fo®(z) would
allow increasing the maximum allowable Overpower AT trip setpoints.

a.4

Verification that Fq®(z) has been restored to within its limit, by performing SR
4.2.2.2 and SR 4.2.2.3 prior to increasing THERMAL POWER above the limit imposed by
Action a.1, ensures that core conditions during operation at higher power levels and future
operation are consistent with safety analyses assumptions.

Condition ‘a’ is modified by 2 Notes, the first of which requires Action a.4 to be
performed whenever the Condition is entered prior to increasing THERMAL POWER
above the limits of Action a.1. The second Note states that SR 4.2.2.3 is not required to
be performed if this Condition is entered prior to THERMAL POWER exceeding 75% RTP
after a refueling. This ensures that SR 4.2.2.2 and SR 4.2.2.3 (if required) will be
performed prior to increasing THERMAL POWER above the limit of Action a.1 even when
Condition ‘a’ is exited prior to performing Action a.4. Performance of SR 4.2.2.2 and SR
4.2.2.3 are necessary to assure Fa(z) is properly evaluated prior to increasing THERMAL
POWER.

b.1.a

If it is found that the maximum calculated value of Fa(z) that can occur during
normal maneuvers, Fo"(z), exceeds it specified limits, there exists a potential for Fo®(z)
to become excessively high if a normal operational transient occurs. Action b.1.a can be
achieved by implementing a more restrictive operating space, as specified in the COLR,
within the allowed Completion Time of 4 hours. This will restrict the AFD such that peaking
factor limits will not be exceeded during non-equilibrium normal operation. Several
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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
operating space will result in acceptable non-equilibrium operation within the Fq limit.
Note that the implemented operating space may be a RAOC operating space or Base
Load CAOC operating space, provided SR 4.2.2.4 is satisfied prior to entering Base Load
operation.

b.1.b

If it is found that the maximum calculated value of Fa(z) that can occur during
normal maneuvers, Fo"/(z), exceeds its specified limits, there exists a potential for Fo®(z)
to become excessively high if a normal operational transient occurs. As discussed above,
Action b.1.a allows a new operating space to be implemented as a method of restoring
Fao™(z) to within its limits. A note on Action b.1.b also requires that SR 4.2.2.2 and SR
4.2.2.3 be performed if control rod motion occurs as a result of implementing the new
operating space in accordance with Action b.1.a. The performance of SR 4.2.2.2 and SR
4.2.2.3 is necessary to assure Faq(z) is properly evaluated after any rod motion resulting
from the implementation of a new operating space in accordance with Action b.1.a.

b.2.aand b.2.b

When Fa"(z) exceeds its limit, Action b.2.a may be implemented instead of Action
b.1. Action b.2.a limits THERMAL POWER to less than RATED THERMAL POWER by
the amount specified in the COLR. b.2.b requires reductions in the AFD limits by the
amount specified in the COLR. This maintains an acceptable absolute power density
relative to the maximum power density value assumed in the safety analyses.

A Note on b.2.b provides an exception; during Base Load operation, AFD limits do
not need to be reduced. This is in line with WCAP-17661-P-A (Reference 6) and is due
to Base Load being a CAOC operating space, which has different AFD targets and
operational strategy.

If the required Fo"(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 Fq limit. This will ensure that the Faq limit is met during
transient operation that may occur at or below 50% RTP.

The Completion Time of 4 hours for both b.2.a and b.2.b 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 Action b.2.a may be affected by subsequent
determinations of Fo'¥(z) and would require power reductions within 4 hours of the Fo™V(z)
determination, if necessary to comply with the decreased THERMAL POWER limit.
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Decreases in Fq"/(z) would allow increasing the THERMAL POWER limit and increasing
THERMAL POWER up to this revised limit.

Action b.2.a is modified by a Note that states Action b.2.e shall be completed
whenever Action b.2 is performed prior to increasing THERMAL POWER above the limit
of Action b.2.a. Action b.2.e requires the performance of SR 4.2.2.2 and SR 4.2.2.3 prior
to increasing THERMAL POWER above the limit established by Action b.2.a. The Note
ensures that the SRs will be performed even if Condition b may be exited prior to
performing Action b.2.e. The performance of SR 4.2.2.2 and SR 4.2.2.3 is necessary to
assure Fa(z) is properly evaluated prior to increasing THERMAL POWER.

If an Fq surveillance is performed at 100% RTP conditions, and both Fo®(z) and
Fo™(z) exceed their limits, the option to reduce the THERMAL POWER limit in
accordance with proposed Action b.2 instead of implementing a new operating space in
accordance with proposed Action b.1 will result in a further power reduction after 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 Action b.2 did not result in a further power reduction (for example,
if both Condition ‘@’ and Condition b were entered at less than 100% RTP conditions),
then the THERMAL POWER level established as a result of completing 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.

b.2.c

A reduction of the Power Range Neutron Flux-High trip setpoints by 21% for each
1% by which the maximum allowable power reduced; 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
the THERMAL POWER limit and AFD limits in accordance with Action b.2.a and b.2.b.

b.2.d

Reduction in the Overpower AT trip setpoints value by 21% for each 1% by which
the maximum allowable power is reduced 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 the THERMAL
POWER limit and AFD limits in accordance with Action b.2.

b.2.e

Verification that FQV(z) has been restored to within its limit, by performing SR
4.2.2.2 and SR 4.2.2.3 prior to increasing THERMAL POWER above the maximum
allowable power limit imposed by Action b.2.a ensures that core conditions during
operation at higher power levels and future operation are consistent with safety analyses
assumptions.
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Action ¢

If Actions a.1 through a.4 or b.1 through b.2.e 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.
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SURVEILLANCE REQUIREMENTS

4222

Verification that FQ®(z) is within its specified limits involves increasing FoV(z) to
allow for manufacturing tolerance and measurement uncertainties to obtain Fo®(z).
Specifically, FoM(z) is the measured value of Fo(z) obtained from PDMS measurement
results and

FaC(z) = FoM(z)*UF (Reference 4). Fq®(z) is then compared to its specified limits.

The limit with which Fa(z) is compared varies inversely with power above RTP.
Performing this Surveillance in MODE 1 prior to exceeding 75% RTP ensures that some
determination of Fq®(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.

If THERMAL POWER has been increased by = 10% RTP since the initial or most
recent determination of Fo®(z), another evaluation of this factor is required 24 hours after
achieving equilibrium conditions at this higher power level (to ensure that Fo®(z) values
are being reduced sufficiently with power increase to stay within the LCO limits).
Equilibrium conditions are achieved when the core is sufficiently stable at the intended
operation 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 Fo®(z) surveillance applies to
situations where the Fo®(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.

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 (to equilibrium conditions) that is 10% higher than the
THERMAL POWER at which Fo®(z) was last measured.

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

SR 4.2.2.3

The nuclear design process includes calculations performed to determine that the
core can be operated within the Fa(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 conservatively
calculated by considering a wide range of unit maneuvers in normal operation.
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The measured Fq(z) can be determined through a synthesis of the measured
planar radial peaking factors, FxyM(z), and the measured core average axial power shape,
PM(z). Thus, Fo®(z) is given by the following expression:

Fa®(z) = FxyM(z) PM(z) * Ur = FaY(z) * Ur

For RAOC operation, the analytical T(z) functions, generated in accordance with
Reference 6 for each RAOC operating space, are used together with the measured Fxy(z)
values to estimate Fa(z) for nonequilibrium operation within the operating space. When
the Fxv(z) values are measured at HFP ARO conditions (Axy(z) equals 1.0), FQ%(z) is
given by the following expression:

FaV(z) = FxyM(z) * T(z) * Rj * Ur

For CAOC (Base Load) operation, W(z) functions generated in accordance with
Reference 6 are used together with the measured Fo(z) values to estimate Fa(z) for
nonequilibrium operation within the operating space. When the Fq(z) values are
measured at HFP ARO conditions (Aa(z) equals 1.0), Fo"(z) is given by the following
expression:

Fa%(z) = FoM(z) * W(z) * R * Ur

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, Fxy(z), through control rod insertion and through reduced Doppler and moderator
feedback at part-power conditions.

The T(z) functions quantify these effects for the range of power shapes, control
rod insertion, and power levels characteristic of the operating space. Multiplying T(z) by
the measured full power, unrodded FxyM(z) value, and the factor that accounts for
manufacturing and measurement uncertainties gives Fa"/(z), which is the maximum total
peaking factor postulated for non-equilibrium operation.

The limit with which FoV(z) is compared varies inversely with power above 50%
RTP.

T(z) and W(z) functions are generated for discrete core elevations. Flux map data
are typically taken for 87 core elevations. Fqo"(z) evaluations are not applicable for axial
core regions, measured in percent of core height:

a. Lower core region, from 0 to 10% inclusive,
b. Upper core region, from 90 to 100% inclusive,
c. Grid plane regions, + 2% inclusive, and
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d. Core plane regions, within + 2% of the bank demand position of the control
banks

These regions of the core are excluded from the evaluation because of the low
probability that they would be more limiting in the safety analyses and because of the
difficulty of making a precise measurement in these regions. The excluded regions at the
top and bottom of the core 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.

SR 4.2.2.3 requires a Surveillance of Fo"¥(z) during the initial startup following each
refueling within [24] hours after exceeding 75% RTP. THERMAL POWER levels below
75% are typically non-limiting with respect to the limit for Fo"V(z). Furthermore, startup
physics testing and flux symmetry measurements, also performed at low power, provide
confirmation that the core is operating as expected. This Frequency ensures that
verification of FQV(z) is performed prior to extended operation at power levels where the
maximum permitted peak LHR could be challenged and that required performance of SR
4.2.2.3 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.

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 FQ¥(z) was performed at part power conditions, SR
4.2.2.3 also requires that Fo"(z) be verified at power levels 210% RTP above the
THERMAL POWER of its last verification within [24] hours after achieving equilibrium
conditions. This ensures that Fo"(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 Fo'V(Z) by allowing sufficient time to achieve equilibrium
conditions and obtain the power distribution measurement.

The Surveillance Frequency is controlled under the Surveillance Frequency

Control Program.
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