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In accordance with 10 CFR 50.90, Commonwealth Edison (ComEd) Company proposes
to amend Appendix A, Technical Specifications (TS), of Facility Operating License Nos.
NPF-72, NPF-77, NPF-37 and NPF-66 for Braidwood Station, Units 1 and 2, and Byron
Station, Units 1 and 2, respectively. The proposed changes allow us to use the
Westinghouse core monitoring and support system known as Best Estimate Analyzer for
Core Operations Nuclear (BEACON).

The BEACON Power Distribution Monitoring System (PDMS) has been developed to
improve the operational support for Pressurized Water Reactors (PWRs). It is an
advanced core monitoring and support package, which uses current instrumentation in
conjunction with a fully analytical methodology for on-line generation of three-
dimensional core power distributions. The system provides core monitoring, core
measurement reduction, core analysis and follow, and core predictions. The justification
to implement BEACON is provided in WCAP-12472-P-A, "BEACON — Core Monitoring
and Operations Support System,” August 1994 (Reference 1). This justification has
been approved by the NRC in Reference 2. As part of the planned implementation of
BEACON, we are utilizing Relaxed Axial Offset Control (RAOC) methodology for
determining the Axial Flux Difference. The analytical method is provided in WCAP-
10216-P-A, Revision 1, “Relaxation of Constant Axial Offset Control — Fg Surveillance

Technical Specification,” February 1994 (Reference 3), This methodology was been
approved by the NRC in Reference 4.

We request approval of these proposed changes by January 31, 2001, to support procedural
changes and work planning prior to the Byron Station, Unit 2, Spring 2001 refueling outage.

The license amendment request is subdivided as follows.

1. Attachment A gives a description and safety analysis for the proposed changes.

2. The marked-up TS pages are included in Attachments B-1 and B-2 for Byron and
Braidwood Stations, respectively. The clean copy TS pages are included in
Attachments B-3 and B-4 for Byron and Braidwood Stations, respectively. The clean
copy of the Technical Requirements Manual (TRM) pages showing the proposed
changes are included for informational purposes in Attachments B-5 and B-6 for
Byron and Braidwood Stations, respectively. The clean copy TS Bases pages
incorporating the proposed changes are included for informational purposes in
Attachments B-7 and B-8 for Byron and Braidwood Stations, respectively. The
changes to the Core Operating Limits Report (COLR) that result from the proposed
TS changes are included in Attachments B-9 and B-10 for Byron and Braidwood
Stations, respectively.

3. Attachment C describes our evaluation performed using the criteria in 10 CFR
50.91(a)(1), and provides information supporting a finding of no significant hazard
consideration using the standards in 10 CFR 50.92(c).

4. Attachment D provides information supporting an Environmental Assessment.
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The Plant Operations Review Committee and the Nuclear Safety Review Board in
accordance with the Quality Assurance Program have reviewed these changes.

ComEd is notifying the State of lllinois of this license amendment request by transmitting
a copy of this letter and its attachments to the designated State Official.

Should you have any questions concerning this submittal, please contact Ms. Kelly M.
Root at (630) 663-7292.

Respectfully,

R. M. Krich
Vice President — Regulatory Services

Attachments: Attachment B-1 - Marked-up TS Pages for Byron Station
Attachment B-2 - Marked-up TS Pages for Braidwood Station
Attachment B-3 - Clean Copy TS Pages for Byron Station
Attachment B-4 - Clean Copy TS Pages for Braidwood Station
Attachment B-5 - Clean Copy TRM Pages for Byron Station
Attachment B-6 - Clean Copy TRM Pages for Braidwood Station
Attachment B-7 - Clean Copy TS Bases Pages for Byron Station
Attachment B-8 - Clean Copy TS Bases Pages for Braidwood Station
Attachment B-9 - COLR Changes for Byron Station
Attachment B-10 - COLR Changes for Braidwood Station

cc: Regional Administrator — NRC Region ll|
NRC Senior Resident Inspector — Braidwood Station
NRC Senior Resident Inspector — Byron Station
Office of Nuciear Facility Safety — lliinois Department of Nuclear Safety



STATE OF ILLINOIS )
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SUBJECT: Request for Amendment to Technical Specifications for Byron and
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| affirm that the content of this transmittal is true and correct to the best of my
knowledge, information and belief.

R. M. Krich/7
Vice President - Regulatory Services
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this__ 15~ day of_+€ brww/;/ , 2000.

OFFICIAL SEAL

JEFFERY A BATARA

NOTARY PUBLIC, STATE OF LIS
MY COMMISSION EXPIRES:02/24/02

AN (O
N Notary Public
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ATTACHMENT A
DESCRIPTION AND SAFETY ANALYS.IS FOR PROPOSED CHANGES



A. SUMMARY OF PROPOSED CHANGES

In accordance with 10 CFR 50.90, Commonwealth Edison (ComEd) Company is requesting
a change to Appendix A, Technical Specifications (TS) of Facility Operating License Nos.
NPF-37, NPF-66, NPF-72 and NPF-77, for Byron Station, Units 1 and 2, and Braidwood
Station, Units 1 and 2, respectively.

The proposed changes allow us to use the Westinghouse core monitoring and support
system known as Best Estimate Analyzer for Core Operations Nuclear (BEACON). The
BEACON Power Distribution Monitoring System (PDMS) has been developed to improve the
operational support for Pressurized Water Reactors (PWRs). It is an advanced core
monitoring and support package, which uses current instrumentation in conjunction with a
fully analytical methodology for on-line generation of three-dimensional (3-D) core power
distributions. The system provides core monitoring, core measurement reduction. core
analysis and follow, and core predictions. The topical report WCAP-12472-P-A, “BEACON —
Core Monitoring and Operations Support System,” August 1994 (Reference 1) was
approved by the NRC by letter dated February 16, 1994 (Reference 7).

As part of the planned implementation of BEACON, we are utilizing Relaxed Axial Offset
Control (RAOC) methodology (Reference 2) for determining the Axial Flux Difference (AFD).
This analytical method was provided in topic report WCAP-10216-P-A, Revision 1,
“Relaxation of Constant Axial Offset Control — Fq Surveillance Technical Specification,”
February 1994, which was approved by the NRC by letter dated November 26, 1993
(Reference 8), and is already referenced in the Byron and Braidwood Stations’ TS 5.6.5. A
change from Constant Axial Offset Control (CAOC) to RAOC is an option contained in
WCAP-12472-P-A.

We are proposing changes to the following Byron and Braidwood Stations’ TS:

TS 3.1.4, Rod Group Alignment Limits;
TS 3.1.7, Rod Position Indication:
TS 3.2.1, Heat Flux Hot Channel Factor (FQ(2));

TS 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FNAH);
TS 3.2.3, AXIAL FLUX DIFFERENCE (AFD):
TS 3.2.4, QUADRANT POWER TILT RATIO (QPTR);
TS 3.3.1, Reactor Trip System (RTS) Instrumentation: and
TS 5.6.5, CORE OPERATING LIMITS REPORT (COLR).
We propose to add the following TS to the Byron and Braidwood Stations’ TS:

TS 3.2.5, Departure From Nucleate Boiling Ratio (DNBR).
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The associated TS Bases proposed changes are included for information only for the
following Byron and Braidwood Stations’ TS Bases:

TS B 3.1.4, Rod Group Alignment Limits;
TS B 3.1.7, Rod Position Indication;
TS B 3.2.1, Heat Flux Hot Channel Factor (FQ(2));

TS B 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FNAH);
TS B 3.2.3, AXIAL FLUX DIFFERENCE (AFD);

TS B 3.2.4, QUADRANT POWER TILT RATIO (QPTR);

TS B 3.2.5, Departure from Nucleate Boiling Ratio (DNBR); and
TS B 3.3.1, Reactor Trip System (RTS) Instrumentation.

The associated Technical Requirements Manual (TRM) proposed changes are included for
information only for the following Byron and Braidwood Stations’ TRM:

TRM 3.3.a, Movable Incore Detectors. (Note: The Movable Incore Detection
System TS was relocated to the TRM during the conversion to the Improved
Standard TS (ISTS).); and

TRM 3.3.h, Power Distribution Monitoring System (PDMS) Instrumentation.

In addition, the Byron and Braidwood Stations’ Core Operating Limits Report (COLR)
proposed changes are included for information only.

The proposed changes are discussed in Section E of this Attachment. The marked-up TS
pages are included in Attachments B-1 and B-2 for the Byron and Braidwood Stations,
respectively. The clean copy TS pages are included in Attachments B-3 and B-4 for the
Byron and Braidwood Stations, respectively. The clean copy TRM pages are included for
informational purposes in Attachments B-5 and B-6 for the Byron and Braidwood Stations,
respectively. The clean copy TS Bases pages are included for informational purposes in
Attachments B-7 and B-8 for the Byron and Braidwood Stations, respectively. The changes
to the COLR that result from the proposed TS changes are included for information only in
Attachments B-9 and B-10 for the Byron and Braidwood Stations, respectively.

B. DESCRIPTION OF CURRENT REQUIREMENTS

Below is a description of the requirements for the current TS identified in Section A of this
Attachment. :

TS 3.1.4, Rod Group Alignment Limits

TS 3.1.4 requires that all shutdown and control rods be Operable and individual
indicated rod positions be within- 12 steps of their group step counter demand
position in Modes 1 and 2.

With one or more rod(s) inoperabie or with more than one rod not within alignment
limit, Shutdown Margin (SDM) must be verified within the limits specified in the
COLR or boration must be initiated to restore SDM to within the limit within one hour,
and the unit must be in Mode 3 within six hours. With one rod not within alignment
limits, SDM must be verified within the limits specified in the COLR or boration must
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TS 3.1.

TS 3.2.

be initiated to restore SDM to within the limit within one hour, and Thermal Power
must be reduced to < 75% Rated Thermal Power (RTP) within two hours, and SDM
must be verified within the limits specified in the COLR once per 12 hours, and
Surveillance Requirement (SR) 3.2.1.1 and SR 3.2.2.1 for verifying F°q (2) and
F¥Q(Z) must be performed within 72 hours, and safety analyses must be re-

evaluated and results confirmed to remain valid for duration of operation under these
conditions within five days; otherwise the unit must be in Mode 3 within six hours.

7, Rod Position Indication

TS 3.1.7 requires that the Digital Rod Position Indication (DRPI) System and the
Demand Position Indication System be Operable in‘Modes 1 and 2.

With one DRP! per group inoperable for one or more groups, the position of the rods
with inoperable DRPIs must be verified by using the movable incore detectors once
per eight hours, or Thermal Power must be reduced to < 50% RTP within eight
hours. With one or more rods with inoperable DRPIs having been moved in excess
of 24 steps in one direction since the last determination of the rod's position, action
must be initiated to verify the position of the rods with inoperable DRPIs by using the
movable incore detectors immediately, or Thermal Power must be reduced to < 50%
RTP within eight hours. With one demand position indicator per bank inoperable for
one or more banks, all DRPIs for the affected bank(s) must be verified Operable by
administrative means once per eight hours and the most withdrawn rod and the least
withdrawn rod of the affected bank(s) must be verified < 12 steps apart once per
eight hours, or Thermal Power must be reduced to < 50% RTP within eight hours.
Otherwise, the unit must be in Mode 3 within six hours.

1, Heat Flux Hot Channel Factor (FQ(2))

TS 3.2.1 requires that FQ(Z), as approximated by FCQ (2) (i.e., an approximation for
FQ(Z) when the reactor is at steady state power at which the incore flux map was
taken) and FWQ(Z) (i.e., a cycle dependent function that accounts for power

distribution transients encountered during normal operation), be within the limits
specified in the COLR in Mode 1.

With F°Q (Z) not within the limit. Thermal Power must be reduced > 1% RTP for
each 1% F°Q (Z) exceeds the imit within 15 minutes (i.e., TS Required Action A.1),

and Power Range Neutron Flux-High trip setpoints must be reduced > 1% for each
1% FCQ (Z) exceeds the imit within 72 hours, and Overpower Delta Temperature
(AT) trip setpoints must be reduced > 1% for each 1% FCQ (Z) exceeds the limit
within 72 hours, and SR 3.2.1.1 and SR 3.2.1.2 for verifying F°Q (2) and FV¥q(2)
must be performed prior to exceeding the Thermal Power limit of TS Required Action
A.1. With FWQ(Z) not within the hmits, Thermal Power must be reduced > 1% RTP
for each 1% FYQ(Z) exceeds the limit within four hours (i.e., TS Required Action
B.1), and Power Range Neutron Flux-High trip setpoints must be reduced > 1% for
each 1% F¥Q(Z) exceeds the limit within 72 hours, and Overpower AT trip setpoints
must be reduced > 1% for each 1% FQ(2) exceeds the limit within 72 hours, and
SR 3.2.1.1 and SR 3.2.1.2 must be performed prior to exceeding the Thermal Power
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limit of TS Required Action B.1. Otherwise, the unit must be in Mode 2 within six
hours.

TS 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FNAH)
TS 3.2.2 requires that FNAH be within the limits specified in the COLR in Mode 1.

With FNAH not within the limits, Thermal Power must be reduced to < 50% RTP

within four hours, and SR 3.2.2.1 must be performed within 24 hours, and Power
Range Neutron Flux-High trip setpoints must be reduced to < 55% RTP within 72
hours, and SR 3.2.2.1 must be performed prior to exceeding 50% RTP and prior to
exceeding 75% RTP and 24 hours after reaching > 95% RTP. Otherwise, the unit
must be in Mode 2 within six hours.

TS 3.2.3, AXIAL FLUX DIFFERENCE (AFD)

TS 3.2.3 requires that AFD be maintained with the target band specified in the COLR
about the target flux difference in Mode 1 with Thermal Power > 15% RTP. AFD
may deviate outside the target band with Thermal Power < 90% RTP but > 50%
RTP, provided AFD is within the acceptable operation limits specified in the COLR
and cumulative penalty deviation time is < one hour during the previous 24 hours.
AFD may deviate outside the target band with Thermal Power < 50% RTP.

With Thermal Power > 90% RTP and AFD not within the target band, AFD must be
restored to within target band within 15 minutes; otherwise Thermal Power must be
reduced to < 90% RTP within 15 minutes. With Thermal Power < 90% RTP and >
50% RTP with cumulative penalty deviation time > one hour during the previous 24
hours or Thermal Power < 90% RTP and > 50% RTP with AFD not within the
acceptable operation limits, Thermal Power must be reduced to < 50% RTP within
30 minutes; otherwise Thermal Power must be reduced to < 15% RTP within nine
hours.

TS 3.2.4, QUADRANT POWER TILT RATIO (QPTR)

TS 3.2.4 requires that the QPTR be < 1.02 in Mode 1 with Thermal Power > 50%
RTP.

With QPTR not within imit. Thermal Power must be reduced > 3% from RTP for
each 1% of QPTR > 1.00 within two hours after each QPTR determination (.e., TS
Required Action A.1). QPTR must be determined and Thermal Power must be
reduced > 3% from RTP for each 1% of QPTR > 1.00 once per 12 hours. SR 3.2.1.1
and SR 3.2.2.1 must be performed within 24 hours after achieving equilibrium
conditions from a Thermal Power reduction in accordance with TS Required Action
A.1 and once per seven days thereafter. Safety analyses must be re-evaluated and
results confirmed to remain valid for duration of operation under this condition prior to
exceeding the Thermal Power limit of TS Required Action A.1, and the excore
neutron flux detectors must be normalized to restore QPTR to within limits prior to
exceeding the Thermal Power limits of TS Required Action A.1. SR 3.2.1.1and SR
3.2.2.1 must be performed with 24 hours after achieving equilibrium conditions at
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RTP not to exceed 48 hours after exceeding the Thermal Power limit of TS Required
Action A.1. Otherwise, Thermal Power must be reduced to < 50% RTP within four

hours.
TS 3.3.1, Reactor Trip System (RTS) Instrumentation

The RTS initiates a unit shutdown, based on the values of selected unit parameters,
to protect against violating the core fuel design limits and Reactor Coolant System
(RCS) pressure boundary during transients, including Anticipated Operational
Occurrences (AOOs), and to assist the Engineered Safety Features (ESF) Systems .
in mitigating accidents.

The RTS functions to maintain the Safety Limits du,ring all AOOs and mitigates the
consequences of Design Basis Accidents (DBAs) in all Modes in which the Rod
Control System is capable of rod withdrawal or one or more rods are not fully
inserted.

Each of the analyzed accidents and transients can be detected by one or more RTS
Functions. The accident analysis takes credit for most RTS trip Functions. RTS
Functions not specifically credited in the accident analysis are qualitatively credited

~ in the safety analysis and the NRC approved licensing basis for the unit. These RTS
Functions may provide protection for conditions that do not require dynamic transient
analysis to demonstrate Function performance. They may also serve as backups to
RTS Functions that were credited in the accident analysis.

The TS Limiting Condition for Operation (LCO) requires all instrumentation
performing an RTS Function to be Operable when the unit status is within the TS
Applicability. Failure of any instrument renders the affected channel(s) inoperable
and reduces the reliability of the affected Functions. '

TS 5.6.5, CORE OPERATING LIMITS REPORT (COLR)

TS 5.6.5 lists the analytical methods used to determine the core operating limits in the
COLR previously reviewed and approved by the NRC for the Byron and Braidwood
Stations.

C. BASES FOR THE CURRENT REQUIREMENTS
TS 3.1.4, Rod Group Alignment Limits

The Operability (i.e., trippability) of the shutdown and contro! rods is an initial
assumption in all safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is ari initial assumption in the safety analysis that directly
affects core power distributions and assumptions of available SDM.

The limits on shutdown or control rod alignments ensure that the assumptions in the
safety analysis will remain valid. The requirements on Operability ensure that upon a
reactor trip, the assumed negative reactivity will be available and will be inserted.
The Operability requirements (i.e.. trippability to meet SDM) are separate from the
alignment requirements, which ensure that the Rod Cluster Control Assemblies
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(RCCAs) and banks maintain the correct power distribution and rod alignment. The
rod Operability requirement is satisfied provided the rod will fully insert in the
required rod drop time assumed in the safety analysis. Rod control malfunctions that
result in the inability to move rods (e.g., rod urgent failures), but do not impact
trippability, do not result in rod inoperability provided proper alignment is maintained.

TS 3.1.7, Rod Position Indication

The Operability, including position indication, of the shutdown and control rods is an
initial assumption in all safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the safety analysis that directly
affects core power distributions and assumptions of available SDM. Rod position
indication is required to assess Operability and misalignment.

LCO 3.1.7 specifies that the DRPI System and the Bank Demand Position Indication
System be Operable for each control rod. For the control rod position indicators to
be Operable the following requirements must be met:

a. The DRPI System indicates within 12 steps of the group step counter
demand position:

b. The DRPI System has no failed coils: and

C. The Bank Demand Indication System has been calibrated either in the fully
inserted position or to the DRPI System.

The 12 step agreement limit between the Bank Demand Position Indication System
and the DRPI System indicates that the Bank Demand Position Indication System is
adequately calibrated, and can be used for indication of the measurement of control
rod bank position.

A deviation of less than the allowable limit, given in LCO 3.1.4, in position indication
for a single control rod, ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values used in the analysis
that specified control rod group insertion limits.

These requirements ensure that control rod position indication during power
operation and Physics Tests 1s accurate. and that design assumptions are not
challenged.

Operability of the position indicator channels ensures that inoperable, misaligned, or
mispositioned control rods can be detected. Therefore, power peaking, ejected rod
worth, and SDM can be controlled within acceptable limits.

TS 3.2.1, Heat Flux Hot Channel Factor (FQ(2))

The purpose of the limits on the values of FQ(Z) is to limit the local (i.e., fuel peliet)
peak power density. The value of FQ(Z) varies along the axial height (Z) of the core.
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FQ(2) is defined as the maximum local fuel rod linear power density divided by the
average fuel rod linear power density, assuming nominal fuel peliet and fuel rod
dimensions. Therefore, FQ(Z) is a measure of the peak fuel pellet power within the
reactor core.

The FQ(Z) limits define limiting values for core power peaking that preclude peak
cladding temperatures above 2200°F during either a large or small break Loss Of
Coolant Accident (LOCA).

This TS requires operation within the bounds assumed in the safety analyses.
Calculations are performed in the core design process to confirm that the core can
be controlled in such a manner during operation that it can stay within the LOCA
FQ(Z) limits. If FQ (Z) cannot be maintained within the TS limits, reduction of the

Thermal Power is required.

TS 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FNAH)

The purpose of this TS is to establish limits on the power density at any point in the
core so that the fuel design criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local (i.e., fuel pellet) and integrated
fuel rod peak power density are expressed in terms of hot channel factors. Control
of the core power distribution with respect to these factors ensures that local
conditions in the fuel rods and coolant channels do not challenge core integrity at
any location in the core during either normal operation or a postulated accident
analyzed in the safety analyses.

N AH is defined as the ratio of the integral of the linear power along the fuel rod with
the highest integrated power to the average integrated fuel rod power. Therefore,

FN AH is @ measure of the maximum total power produced in a fuel rod. FNAH shall

be maintained within the limits of the relationship provided in the COLR. The FNAH

limit identifies the coolant flow channe! with the maximum enthalpy rise. This
channel has the least heat removal capability and thus the highest probability for a

Departure from Nucleate Boiling (DNB). The limiting value of FNAH, described by

the equation contained in the COLR. s the design radial peaking factor used in the
plant safety analyses.

TS 3.2.3, AXIAL FLUX DIFFERENCE (AFD)

The purpose of this TS 1s to establish limits on the values of the AFD in order to limit
the axial (i.e., vertical) power distribution skewing to either the top or bottom of the
core. By limiting the amount of power distribution skewing, core peaking factors are
consistent with the assumptions used in the safety analyses. Limiting power
distribution skewing over time also minimizes the xenon distribution skewing, which
is a significant factor in the axial power distribution control.

The operating scheme used to control the axial power distribution uses the CAOC
Methodology. This methodology involves maintaining the AFD within a tolerance
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band around a burnup dependent target, known as the target flux difference, to
minimize the variation of the axial peaking factor and axial xenon distribution during
unit maneuvers.

The shape of the power profile in the axial direction is largely under the control of the
operator, through either the manual operation of the control banks, or automatic
motion of control banks responding to temperature deviations resulting from either
manual operation of the Chemical and Volume Control System to change boron
concentration, or from power level changes. Signals are available to the operator
from the Nuclear Instrumentation System (NIS) excore neutron flux detectors.
Separate signals are taken from the top and bottom excore detectors. The AFD is
defined as the difference in normalized flux signals between the top and bottom
excore neutron flux detector in each detector well. For convenience, this flux
difference is converted to provide flux difference units expressed as a percentage
and labeled as % flux or % Al.

With Thermal Power > 90% RTP (i.e., Part “a” of this TS LCO), the AFD must be
kept within the target band about the target flux difference. With the AFD outside the
target band with Thermal Power > 90% RTP, the assumptions of the accident
analyses may be violated.

It is intended that the unit is operated with the AFD within the target band about the
target flux difference. However, during rapid Thermal Power reductions, control bank
motion may cause the AFD to deviate outside of the target band at reduced Thermal
Power levels. This deviation does not affect the xenon distribution sufficiently to
change the envelope of peaking factors that may be reached on a subsequent return
to RTP with the AFD within the target band, provided the time duration of the
deviation is limited. Accordingly. while Thermal Power is > 50% RTP and

< 90% RTP (i.e., Part “b" of this TS LCO), a one hour cumulative penalty deviation
time limit, cumulative during the preceding 24 hours, is allowed during which the unit
may be operated outside of the target band but within the acceptable operation limits
provided in the COLR.

For Thermal Power levels > 15% RTP and < 50% RTP (i.e., Part “c” of this TS LCO),
deviations of the AFD outside of the target band are less significant. The
accumulation of 0.5 minute penalty deviation time per one minute of actual time
outside the target band reflects this reduced significance. With Thermal Power

< 15% RTP, AFD is not a significant parameter in the assumptions used in the safety
analysis and, therefore. requires no limits  Because the xenon distribution produced
at Thermal Power levels less than RTP does affect the power distribution as power is
increased, unanalyzed xenon and power distribution is prevented by limiting the
accumulated penalty deviation time The cumulative penalty time is the sum of
penalty times identified in Parts "a,” *b.” and “c” of this TS LCO.

TS 3.2.4, QUADRANT POWER TILT RATIO (QPTR)
The QPTR limit ensures that the gross radial power distribution remains consistent
with the design values used in the safety analyses. Precise radial power distribution

measurements are made during startup testing, after refueling, and periodically
during power operation. S
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The QPTR limit of 1.02, at which corrective action is required, provides a margin of
protection for both the DNB ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y plane power tilts. A limiting QPTR of 1.02

can be tolerated befofe the margin for uncertainty in FQ(Z) and FNAH is possibly
challenged.

TS 3.3.1, Reactor Trip System (RTS) Instrumentation

TS 3.3.1, Condition D, applies to the Power Range Neutron Flux High Function. The
NIS power range detectors provide input to the Rod Control System and the Steam
Generator Water Level Control System and, therefofe, have a two-out-of-four trip
logic. A known inoperable channel must be placed in the tripped condition within six
hours. This results in a partial trip condition requiring only one-out-of-three logic for
actuation. In addition to placing the inoperabie channel in the tripped condition,
Thermal Power must be reduced to < 75% RTP within 12 hours.

As an alternative to the above actions, the inoperable channel can be placed in the
tripped condition within six hours and the QPTR monitored once every 12 hours in
accordance with SR 3.2.4.2. Calculating QPTR every 12 hours compensates for the
potential lost monitoring capability due to the inoperable NIS power range channel
and allows continued unit operation at power levels > 75% RTP. The six hour
Completion Time and the 12 hour Frequency are consistent with TS 3.2.4,
"QUADRANT POWER TILT RATIO (QPTR)."

As an alternative to the above actions, the plant must be placed in an operational
Mode where this Function is no longer required to be Operable. Twelve hours are
allowed to place the plant in Mode 3. This is a reasonabie time, based on operating
experience, to reach Mode 3 from full power in an orderly manner and without
challenging plant systems. If TS Required Actions cannot be completed within their
allowed Completion Times, LCO 3.0.3 (i.e., if the LCO and associated Actions are
not met, an associated Action is not provided, or if directed by the associated
Actions, the unit must be placed in a Mode or other specified condition in which the
LCO is not applicable) must be entered.

TS Regquired Action D 2 2 has been modified by a Note that only requires SR 3.2.4.2

to be performed if the Power Range Neutron Flux input to QPTR becomes - -

inoperable. Failure of a component in the Power Range Neutron Flux Channel that
renders the High Flux Trip Function inoperable may not affect the capability to
monitor QPTR. As such. determining QPTR using this movable incore detectors
once per 12 hours may not be necessary. TS Required Action D.2.2 is duplicative of
the requirements of SR 3.2.4.2.

TS 5.6.5, CORE OPERATING LIMITS REPORT (COLR)
TS 5.6.5 lists the analytical methods used to determine the core operating limits in

the COLR previously reviewed and approved by the NRC for the Byron and
Braidwood Stations.
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D. NEED FOR REVISION OF THE REQUIREMENTS

In the present PWR core monitoring methodology, there is no direct margin assessment on
a continuous basis. The current reactor core design and surveillance methodologies impact
the capabilities for increased duties on the fuel. Current fuel cycles contain design margins
to assure safe core operation under steady state and transient conditions due to the
operator’s inability to continuously monitor the core power distribution. These margins far
exceed the actual operational requirements.

The proposed changes allow us to use the Westinghouse core monitoring and support
system known as BEACON. The BEACON PDMS has been developed to improve the
operational support for PWRs. Itis an advanced core monitoring and support package,
which uses current instrumentation in conjunction with a fully analytical methodology for on-
line generation of 3-D core power distributions. The system provides core menitoring, core
measurement reduction, core analysis and follow, and core predictions. The PDMS
maintains an on-line 3-D nodal model that is continuously updated to reflect the current plant
operation conditions. The nodal solution method used by the PDMS is the same as the NRC
approved Westinghouse Advanced Nodal Code (ANC) core design code (Reference 3).

The utilization of 3-D nodal calculations to generate the reference power distribution
overcomes the shortcomings associated with previous methods, which used various
reconstruction functions to generate the power distribution. The Core Exit Thermocouples
(CETCs) and excore neutron flux detectors are used, with the reference 3-D power
distribution to determine the measured power distribution. By coupling the measured 3-D
power distribution with an on-line evaluation, actual core margins are better understood.

The PDMS provides an understanding of operating and design margins to address strategic
fuel cycle changes. The BEACON methodology (Reference 1) would allow for changes in
the core design methods and provide for more optimized core loading patterns. Additionally,
the BEACON methodology significantly improves the quality of the surveillance process
since it uses a depleted model to match the actual operational profile. The PDMS

continuously monitors the limiting FQ(Z), F NAH, and DNBR and enhances operational

flexibility (i.e., replaces the current AFD and QPTR limits). The NRC approved the WCAP in
February 1994.

Implementation of the PDMS at the Byron and Braidwood Stations does not replace,
eliminate, or modify existing plant instrumentation. The PDMS software runs on a
workstation connected to the plant process computer. The PDMS combines input from
currently installed plant instrumentation and design data generated each fuel cycle.
Together, this data provides a means to monitor power distribution limits continuously and to
alert the operator when limits are being approached.

As part of the proposed implementation of BEACON, we are planning to utilize RAOC
methodology for determining AFD. This analytical method was provided in WCAP-10216-P-
A. Revision 1, and approved by the NRC in November, 1993 (Reference 8), and is already
referenced in the Byron and Braidwood Stations' TS 5.6.5. A change from CAOC to RAOC
is an option contained in WCAP-12472-P-A.
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E. DESCRIPTION OF THE PROPOSED CHANGES

The TS discussed in WCAP-12472-P-A are applicable to an application of PDMS in which
the core monitoring application of the BEACON methodology is in use continuously. This
situation will exist for the application of the BEACON methodology to Byron Station. Units 1
and 2, and Braidwood Station, Units 1 and 2. In this application, if PDMS meets specified
Operability requirements, it is used to generate detailed power distribution information and
comparisons to core limits on a continuous basis and to supply that information to the
operator.

Byron and Braidwood Stations converted to the ISTS, NUREG-1431, “Standard Technical
Specifications Westinghouse Plants,” Revision 1, in February 1999. Therefore, the TS
markups contained in WCAP-12472-P-A, which are based on NUREG-0452, “Standard
Technical Specifications for Westinghouse Pressurized Water Reactors,” Draft Revision 5,
are not directly applicable to the Byron and Braidwood Stations. Many changes to the
WCAP-12472-P-A Specifications would be expected when converted to NUREG-1431,
Revision 1, format. These differences from the WCAP-12472-P-A Specifications are not
specifically detailed and justified here.

The foliowing changes to the Byron and Braidwood Stations’ TS are proposed, and where
the change differs in technical nature from the WCAP-12472-P-A Specifications, these
differences are discussed.

TS 3.1.4, Rod Group Alignment Limits:

a. The Compiletion Time for TS Required Action B.2 has been revised from “2 hours” to
“2 hours from discovery of Condition B (i.e., one rod not within alignment limits)
concurrent with inoperability of Power Distribution Monitoring System (PDMS)." This
change will only require Thermal Power to be reduced to < 75% RTP within two
hours with one rod not within alignment limit when PDMS is inoperable. Reduction of
power to 75% RTP when PDMS is inoperable, ensures that local Linear Heat Rate
(LHR) increases due to a misaligned RCCA will not cause the core design criteria to
be exceeded. The Completion Time of two hours gives the operator sufficient time to
accomplish an orderly power reduction without challenging the RTS. This change is
necessary in the event that PDMS becomes inoperable more than two hours after
entering Condition B. in-which case the Completion Time for TS Required Action B.2
would have already expired Therefore. the Completion Time allows for an exception
to the normal "time zero” for beginning the allowed outage time "clock." In this
Required Action, the Completion Time only begins on discovery that both: a. One rod
is not within alignment imits. and b PDMS is inoperable. Discovering one rod not
within alignment limits coincident with PDMS inoperable results in starting the
Completion Time clock for the Required Action.

During power operation when PDMS is Operable, LHR is measured continuously.
Therefore, a reduction of power to 75% RTP is not necessary to ensure that local
LHR increases due to a misaligned RCCA will not cause the core design criteria to
be exceeded. This change is reflected in the WCAP-12472-P-A presentation of
Specification 3.1.3.1 Action b.3.b).

b. Required Actions B.4 and B.5 for performing SR 3.2.1.1 and SR 3.2.2.1,
respectively, are editorially combined into TS Required Action B.4, and TS Required
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Action B.6 renumbered to B.5, and are modified to state that FQ(2)and F NAH shall
be “determined” within 72 hours of entering Condition B rather than stating specific

Surveillances for FQ(Z) and FNAH. This presentation prevents having separate

Required Actions for performing Surveillances for FQ(2) and FNAH depending upon

the Operability status of PDMS (i.e., perform SR 3.2.1.1, SR 3.2.1.2, and SR 3.2.2.1
with PDMS inoperable, and perform SR 3.2.1.3, SR 3.2.1.4, and SR 3.2.2.2 with
PDMS Operable). This change is reflected in the WCAP-12472-P-A presentation of
Specification 3.1.3.1 Action b.3.a).

Byron and Braidwood Stations' current TS Required Action D.2, for more than one
rod not within alignment limits, requires the unit to be in Mode 3 within six hours.
The NRC Safety Evaluation (SE), dated February 16, 1994 (Reference 7), Section
2.0, “Evaluation,” page 6, discusses an approved change to TS 3.1.3.1. In part, the
NRC approved that the “... required shutdown for more than one rod inoperable but
trippable is extended from six hours to 72 hours because of available information on
power distribution.” This change was originally reflected in WCAP-12472, Section 7,
“Technical Specification Modification,” (i.e., TS 3.1.3.1, Action b.2), but when this
Section was resubmitted to the NRC on November 4, 1992, the change was
inadvertently omitted. Since PDMS can adequately monitor the critical operating
parameters with rod misalignments, this change does not represent a significant
impact on safety. Therefore, TS Required Action C.3 was added to allow 72 hours to
“Restore rod(s) to within alignment limit,” with a Note stating, “Only required to be
performed when PDMS is OPERABLE.”

Required Action C.2 retains the current requirement for being in Mode 3 within six
hours with more than one rod not within alignment limits. The Compiletion Time for
TS Required Action C.2 has been revised from “6 hours” to “6 hours from discovery
of Condition C concurrent with inoperability of PDMS.” This change will only require
the unit to be in Mode 3 with more than one rod not within alignment limits when
PDMS is inoperable. The allowed Completion Time is reasonable, based on
operating experience, for reaching Mode 3 from full power conditions in an orderly
manner and without challenging plant systems. This change is necessary in the
event that PDMS becomes inoperable more than six hours after entering Condition
C, in which case the Completion Time for TS Required Action C.2 would have
already expired. Therefore. the Completion Time allows for an exception to the
normal "time zero" for beginning the allowed outage time "clock." In this Required
Action, the Completion Time only begins on discovery that both: a. More than one
rod is not within alignments tmit. and b PDMS is inoperable. Discovering more than
one rod not within alignment imits coincident with PDMS inoperable results in
starting the Completion Time clock for the Required Action.

In revising the current TS Required Action D.2 (i.e., Be in Mode 3 within six hours),
Condition D and associated Required Actions are renumbered as “C.” Similarly, the
current Condition C and associated Required Actions are renumbered as “D."
Condition D has been revised to state, ‘Required Action and associated Completion
Time of Condition B or TS Required Action C.3 not met.” The addition of “Required
Action C.3" is necessary so that with more than one rod not within alignment limits
when PDMS is Operabile, if the rod(s) is(are) not restored to within alignment limits
within 72 hours, the unit is required to be in Mode 3 within six hours.
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TS 3.1.7, Rod Position Indication

The requirements for using the movable incore detectors to verify the position of the
rods with inoperable DRPIs in TS Required Action A.1 (i.e., one DRPI per group
inoperable for one or more groups) and TS Required Action B.1 (i.e., one or more
rods with inoperable DRPIs have been moved in excess of 24 steps in one direction
since the determination of the rod’s position) are relocated to the Bases. The Bases
contains the details associated with verifying the position of the rods with inoperable
DRPIs depending upon the Operability of PDMS. The change to TS 3.1.7 allows the
use of the Operable PDMS or the movable incore detectors for verifying the position
of the rod with an inoperable DRPI. This change is reflected in the NRC SE, dated
February 16, 1994 (Reference 7), Section 2.0, “Evaluation,” page 6, ltem (b): ‘itis
also reflected in WCAP-12472-P-A, Section 7, “Technical Specification Modification,”
TS 3.1.3.2, Action a.1.

TS 3.2.1, Heat Flux Hot Channel! Factor (FQ(Z))

a.

Required Actions A.4 and B.4 for performing SR 3.2.1.1 and SR 3.2.1.2 are deleted.
In the current TS these Required Actions are only explicitly stating the impilicit

‘requirement, i.e., FQ(Z) must be within limits before the Thermal Power limit imposed

by Required Actions can be exceeded. FQ(2) is only determined by the performance

of SRs 3.2.1.1 and 3.2.1.2, and once verified to be within limit, the Condition is exited
and the TS Required Action A.1 or B.1 limit is no longer in effect. With the changes
being made to adopt PDMS, the system continuously monitors for compliance with
the FQ(Z) limit. The same rules of usage apply, i.e., FQ(Z) must be within limits by
performing flux mapping SRs as before or by utilizing an Operable PDMS, which is
reflected in new alternate SRs discussed below before the Thermal Power limit
imposed by TS Required Action A.1 or B.1 can be exceeded. Explicitly stating this in
TS Required Action A4 and B4 is unnecessary, and furthermore, would add
increased unnecessary complexity to now have to also address the PDMS-based
options (i.e., PDMS Operable or PDMS inoperable).

SRs 3.2.1.3and 3.2.1.4. Note 2 to SR 3.2.1.1, and Note 3 to SR 3.2.1.2 are added to
address the FQ(Z) monitoring requirements of an Operable PDMS. Note that the
current TS 3.2.1 Note applicable to all SRs is editorially moved to each of the
existing SRs (i.e., SRs 3.2 1.1 and 32 1.2) as Note 1, since this Note will not apply
to the new PDMS-based SRs The added Note (i.e., Note 2 to SR 3.2.1.1 and Note
3 to SR 3.2.1.2) states. "Not required to be performed until 12 hours after declaring
PDMS inoperable. Performance of SR 3.2.1.3 (SR 3.2.1.4) satisfies the initial
performance of this SR after declaring PDMS inoperable.” This Note removes the
requirement to utilize incore flux mapping to determine FQ(Z), and furthermore
allows a reasonable period of time (i.e., 12 hours) to perform these SRs in the event
PDMS is declared inoperable. This will avoid an immediate failure to perform a
Surveillance when PDMS Initially becomes inoperable. When PDMS becomes
inoperable, rather than having to determine F°Q (Z) and FWQ(Z) using the movable
incore detectors within 12 hours. this Note also allows credit to be taken for the
PDMS determination of FQ(Z) using the last SR when PDMS was Operable. While

this allowance is not reflected in WCAP-12472-P-A, it is reasonable based on
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previous monitoring provided by the Operable PDMS and the minimal probability of
significant changes in core reactivity during this time.

Note that WCAP-12472-P-A presented the PDMS-based determination of FQ(2)
within the new, separate, TS for PDMS. This presentation revised the Applicability of
the FQ(Z) TS (i.e., TS 3.2.2 in the WCAP) to be only when PDMS was inoperable.

The Byron and Braidwood Stations’ presentation results in identical requirements,
except for the Surveillance Frequency as discussed below, and reflect a presentation
preference. This is consistent with the NRC SE, dated February 16, 1994
(Reference 7), Section 2.0, “Evaluation,” page 8. The evaluation of the WCAP
proposed BEACON TS, identifies that the actions are “consistent with current
practice, and are therefore acceptable.” Since the Byron and Braidwood Stations’

Required Actions for FQ(2), and for FNAH as discussed below, differ from the
Required Actions for DNBR, a revised format is appropriate.

WCAP-12472-P-A proposed the Frequency for determining power distribution and
reactivity control parameters and limits (i.e., as presented in the WCAP proposed TS
SR 4.2.6) as once per eight hours. Since the current non-PDMS nominal
Surveillance Frequencies for this monitoring varies from once per seven days (i.e.,
for AFD and QPTR) to once per 31 Effective Full Power Days (EFPD) (i.e., for FQ(2)
and FNAH), and since the BEACON design provides a continuous monitoring

capability, the proposed once per eight hours is deemed unnecessarily restrictive.
Given the design provides for continuous monitoring, the requirement to periodically
log the values as a TS requirement should not be required any more frequently than
in current TS. As such a seven day Frequency is provided.

TS 3.2.2, Nuclear Enthalipy Rise Hot Channel Factor (FNAH)

a. Required Actions A.2 and A .4 are modified to state that FNAH shall be “determined,”

rather than stating a specific SR for FNAH (i.e., perform SR 3.2.2.1). This
presentation prevents having separate Required Actions for performing the
Surveillance for FNAH depending upon the Operability status of PDMS (i.e., perform

SR 3.2.2.1 with PDMS inoperable and perform SR 3.2.2.2 with PDMS Operable).
This change is reflected in the WCAP-12472-P-A presentation of TS 3.2.3 Action b.

b. SR 3.2.2.2 and the Note to SR 3.2.2 1 are added to address the FNAH monitoring

requirements of an Operable PDMS The added SR 3.2.2.1 Note states, “Not
required to be performed until 12 hours after declaring PDMS inoperable.
Performance of SR 3.2.2.2 satisfies the initial performance of this SR after declaring
PDMS inoperable.” This Note removes the requirement to utilize incore flux mapping
to determine FNAH, and furthermore allows a reasonable period of time (i.e., 12

hours) to perform the SR in the event PDMS is declared inoperable. This will avoid
an immediate failure to perform a surveillance when PDMS initially becomes
inoperable. When PDMS becomes inoperable, rather than having to determine

N AH using the movable incore detectors within 12 hours, this Note also allows
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credit to be taken for the PDMS determination of FNAH using the last SR when

PDMS was Operable. While this allowance is not reflected in WCAP-12472, it is
reasonable based on previous monitoring provided by the Operable PDMS and the
minimal probability of significant changes in core reactivity during this time.

Note that WCAP-12472-P-A presented the PDMS-based determination of N AH
within the new, separate, TS for PDMS. This presentation revised the Applicability of

the FNAH TS (i.e., TS 3.2.2 in the WCAP) to be only when PDMS was inoperable.

The Byron and Braidwood Stations’ presentation results in identical requirements,
except for the Surveillance Frequency as discussed below, and reflects a
presentation preference. This is consistent with the NRC SE, dated February 16,
1994 (Reference 7), Section 2.0, “Evaluation,” page 8. The evaluation of the WCAP
proposed “BEACON Specification,” identifies that the actions are “consistent with
current practice, and are therefore acceptable.” Since the Byron and Braidwood

Stations’ actions for FNAH and FQ(Z), as discussed above, differ from the actions for
DNBR, a revised format is appropriate.

WCAP-12472-P-A proposed the frequency for determining power distribution and
reactivity control parameters and limits as presented in the WCAP proposed TS SR
4.2.6 as once per eight hours. Since the current non-PDMS nominal Surveillance
Frequencies for this monitoring varies from once per seven days for AFD and QPTR

to once per 31 EFPD for FQ(Z) and F NAH, and since the BEACON design provides

a continuous monitoring capability, the proposed once per eight hours is deemed
unnecessarily restrictive. Given the design providing continuous monitoring, the
requirement to periodically log the values as a TS requirement should not be
required any more frequently than in current TS. As such a seven day Frequency is
provided.

TS 3.2.3, AXIAL FLUX DIFFERENCE (AFD)

a.

TS 3.2.3 is changed to conform to RAOC methodology. As part of the
implementation of PDMS, the Byron and Braidwood Stations are utilizing RAOC
methodology for determining AFD. This analytical method was provided in WCAP-
10216-P-A, Revision 1 (Reference 2) and approved by the NRC (Reference 8). This
WCAP reference is included in the Byron and Braidwood Stations’ TS 5.6.5 Section -
b.11, “COLR.” This is consistent with WCAP-12472, Section 7, “Technical
Specification Modification, Specification 3.3.2."

The Applicability is modified to add. “... when Power Distribution Monitoring System
(PDMS) is inoperable.” In the event that PDMS becomes inoperable, the plant must
revert to the AFD TS. When PDMS is Operable, PDMS is directly monitoring the key
power distribution parameters (ie.. FQ(2), FNAH, and DNBR) continuously. This

direct monitoring capability eliminates the need to monitor the indirect indicators (i.e.,
AFD and QPTR) used in the current TS. This change is reflected in the WCAP-
12472-P-A presentation of TS 3.2.1.
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A Note stating, “Not required to be performed until 12 hours after declaring PDMS
inoperable,” is added to SR 3.2.3.1 to allow a reasonable period of time (Le., 12
hours) to perform this SR in the event PDMS is declared inoperable. This will avoid
an immediate failure to perform a surveillance when PDMS initially becomes
inoperable. While this allowance is not reflected in WCAP-12472, it is reasonable
based on previous monitoring provided by the Operable PDMS and the minimal
probability of significant changes in core reactivity during this time.

The NUREG-1431, Revision 1, Frequency for verifying AFD within limits for each
Operable excore channel is every seven days and “Once within one hour and every
one hour thereafter with the AFD monitor alarm inoperable.” As justified in the
conversion to ISTS, the Byron and Braidwood Stations relocated the conditional
surveillance requirement (i.e., once within one hour and every one hour thereafter
with the AFD monitor alarm inoperable) to the TRM. Therefore, consistent with the
current SR 3.2.3.1, the Frequency for the new SR 3.2.3.1 remains as seven days.

The NUREG-1431, Revision 1, LCO for the RAOC methodology states, “The AFD in
% flux difference units shall be maintained within the limits specified in the COLR.”
The unit for AFD, i.e., % flux difference units, was deleted. This amount of detail is
not commonly contained in TS and is more appropriate for the Bases. The LCO
Section of the Bases for TS 3.2.3 will state, “The AFD is defined as the difference in
normalized flux signals between the top and bottom excore detectors in each
detector well. For convenience, this flux difference is converted to provide flux
difference units expressed as a percentage and labeled as %A flux or %Al.”

TS 3.2.4, QUADRANT POWER TILT RATIO (QPTR)

a.

The Applicability is modified to add. *... when Power Distribution Monitoring System
(PDMS) is inoperable.” In the event that PDMS becomes inoperable, the plant must
revert to the QPTR TS. The QPTR limit ensures that the gross radial power
distribution remains consistent with the design values used in the safety analyses.
Precise radial power distribution measurements are made during startup testing,
after refueling, and periodically during power operation. With PDMS Operable,
precise radial power distribution measurements are obtained continuously and
therefore QPTR limits are not required. When PDMS is Operable, PDMS is directly

monitoring the key power distribution parameters (i.e., Fa(2), FNAH, and DNBR)

continuously. This direct monitoring capability eliminates the need to monitor the
indirect indicators (i.e.. AFD and QPTR) used in the current TS. This change is
reflected in the WCAP-12472-P-A presentation of TS 3.2.1.

SR 3.2.1.2 for verifying F"'Q(Z) 1s within limits is added to the list of SRs that are

required to be performed in TS Required Action A.3 and TS Required Action A.6 with
QPTR not within limits. Since Fa(Z) is approximated by FCQ(Z) (i.,e., SR 3.2.1.1)

and F¥q(2) (i.e., SR 3.2.1.2). SR 3.2.1.2 is added for completeness. This change is
unrelated to PDMS implementation.

A Note stating, “Not required to be performed until 12 hours after declaring PDMS
inoperable,” is added to SR 3.2.4.1 and SR 3.2.4.2 to allow a reasonable period of
time (i.e., 12 hours) to perform these SRs in the event PDMS is declared inoperable.
This will avoid an immediate failure to perform a surveillance when PDMS initially
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becomes inoperable. While this allowance is not reflected in WCAP-12472-P-A it is
reasonable based on previous monitoring provided by the Operable PDMS and the
minimal probability of significant changes in core reactivity during this time.

TS 3.2.5, Departure From Nucleate Boiling Ratio (DNBR)

PDMS monitors the key normal operation reactor parameters (i.e., FQ(2), FNAH, and
DNBR) continuously during normal operation. This direct monitoring capability
eliminates the need for the current indirect indicators (i.e., AFD and QPTR). Of
these key parameters in the current TS, PDMS results in explicit and continuous
confirmation that the reactor core is operating within true normal operation safety
limits and provides more flexible plant operations. This change is reflected in the
WCAP-12472-P-A presentation of TS 3.2.6.

WCAP-12472-P-A proposed the frequency for determining power distribution and
reactivity control parameters and limits, presented in the WCAP proposed TS SR
4.2.8, as once per eight hours. Since the current non-PDMS nominal Surveillance
Frequencies for this monitoring varies from once per seven days for AFD and QPTR

to once per 31 EFPD for FQ(Z) and F NAH, and since the BEACON design provides

~ a continuous monitoring capability, the proposed once per eight hours is deemed

unnecessarily restrictive. Given the design providing continuous monitoring, the
requirement to periodically log the values as a TS requirement should not be
required any more frequently than in current TS. As such a seven day Frequency is
provided. ‘

TS 3.3.1, Reactor Trip System (RTS) Instrumentation

Required Actions D.1.2 and D.2.2, for one inoperable Power Range Neutron Flux-
High channel, have been deleted since they are already adequately addressed by
the QPTR TS (i.e., LCO 3.2.4, and SRs 3.2.4.1 and 3.2.4.2). With the input to QPTR
from one Power Range Neutron Flux Channel iInoperable with Thermal Power > 75%
RTP, SR 3.2.4.2 verifies QPTR < 1.02 using the movable incore detectors, thereby
compensating for the potential lost monitoring capability due to the inoperable Power
Range Neutron Flux Channel and allows continued operation at power levels > 75%
RTP (i.e., the equivalent of TS Required Action D.2.2). In addition, the TS 3.3.1
Required Actions D.1.2 and D2 2 may be too conservative in the instance where the
Power Range Neutron Flux Channel s inoperability affects only the RTS function, but
does not affect the input to QPTR Only when one Power Range Neutron Flux
Channel does not provide accurate input to QPTR does the QPTR TS impose
limitations on Thermal Power or increased performance of QPTR determination.
Therefore, the proposed Required Actions for the inoperability of an RTS Power
Range Neutron Flux Channel address only the RTS safety function. Any
inoperability in the input to QPTR. which may or may not be concurrent with an RTS
inoperability, is adequately addressed in SRs 3.2.4.1 and SR 3.2.4.2.

TS 5.6.5, CORE OPERATING LIMITS REPORT (COLR)

TS 3.2.5, "Departure from Nucleate Boiling Ratio (DNBR),” was added to the list of
TS for which core operating limits are documented in the COLR.
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TRM

TS 5.6.5 lists the analytical methods used to determine the core operating limits
previously reviewed and approved by the NRC. WCAP-12472-P-A was added to this
list of analytical methods.

These changes are consistent with WCAP-12472.

Similar to the Movable Incore Detectors, PDMS Instrumentation does not meet the
selection criteria set forth in 10 CFR 50.36(c)(2)(ii). Therefore, the PDMS
Instrumentation requirements are contained in the TRM along with necessary
changes to the TRM Specification for Movable Incore Detectors.

The justification for not including PDMS Instrumentation in the TS is outlined in the
screening below.

The purpose of this screening is to determine if the structures, systems, or
components associated with PDMS Instrumentation are required to be contained in
the TS. This screening is done in accordance with the requirements contained in 10
CFR 50.36(c)(2)(ii). A TS LCO must be established for each item meeting one or
more of the following criteria: .

(A) Installed instrumentation that is used to detect, and indicate in the
control room, a significant abnormal degradation of the reactor coolant
pressure boundary.

PDMS Instrumentation is not associated with monitoring of any aspect of the
reactor coolant pressure boundary.

(B) A process variable, design feature, or operating restriction that is an
initial condition of a DBA or transient analysis that either assumes the
failure of or presents a challenge to the integrity of a fission product
barrier.

The limits for the power distribution parameters FQ(2), FNAH, and DNBR are

operating restrictions. which ensure that all analyzed DBAs remain valid.
These limits are inciuded in the TS for the Byron and Braidwood Stations.
The PDMS Instrumentation. however, as a processor provides the capability
to monitor these parameters at more frequent intervals than are currently
required by TS. Additionally. these limits can be determined independent of
the Operability of PDMS. Therefore. PDMS Instrumentation is not a process
variable, design feature. or operating restriction that is an initial condition of a
DBA or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

(C) A structure, system, or component that is part of the primary success
path and which functions or actuates to mitigate a DBA or transient that
either assumes the failure of or presents a challenge to the integrity of a
fission product barrier.



PDMS Instrumentation provides the capability to monitor core power
distribution parameters at more frequent intervals than is currently required
by TS. PDMS Instrumentation does not change any of the key safety
parameter limits or levels of margin as considered in the reference design
basis evaluations. The demonstrated adherence to these standards and
criteria precludes new risks to components and systems that could introduce
a new type of accident. All design and performance criteria will continue to
be met and no new failure modes or limiting single failure mechanisms have
been created nor will the core operate in excess of pertinent design basis
operating limits for the key safety parameters. The PDMS Instrumentation
has no functions or actuations that mitigate any DBA or transient analysis that
either assumes the failure of or presents a challenge to the integrity of a
fission product barrier.

(D) A structure, system, or component which operating experience or
probabilistic risk assessment has shown to be significant to public
health and safety.

PDMS Instrumentation provides the capability to monitor power distribution
parameters at more frequent intervals than is currently required by TS.
PDMS Instrumentation is a system utilized to monitor the core power
distribution and has no impact on the results or consequences of any DBA or
transient analysis. Implementation of PDMS does not create the possibility of
a malfunction of equipment important to safety different from any already
evaluated in the Byron and Braidwood Stations’ Updated Final Safety
Analysis Report (UFSAR) The demonstrated adherence to these standards
and criteria precludes new risks to components and systems that could
introduce a new type of a malfunction of equipment important to safety.
Therefore it has no impact on public health and safety.

The evaluation completed above indicates that PDMS Instrumentation does not meet
any of the criteria for inclusion in the TS.

The WCAP-12472-P-A TS for BEACON System Instrumentation (i.e., Table 3.3.3-12 of TS
3.3.3.12) contained “Pressurizer Pressure” as a required input to the PDMS Instrumentation.
We have removed the “Pressurizer Pressure” input from the list of the PDMS
Instrumentation Functions (i.e. TRM Table T3.3.h-1) required for PDMS Operability since
this variable does not impact either the Operability of PDMS or its uncertainty evaluations. If
actual pressurizer pressure deviates outside of a preset operating pressure band, PDMS will
default to the nominal pressurizer pressure. (1.e., 2235 psig). Therefore, a loss of the
pressurizer pressure input would not result in a PDMS inoperability.

F. SAFETY ANALYSIS OF THE PROPOSED CHANGES

The proposed changes allow us to use the Westinghouse core monitoring and support
system known as BEACON. The PDMS has been developed to improve the operational
support for PWRs. It is an advanced core monitoring and support package, which uses
current instrumentation in conjunction with a fully analytical methodology for on-line
generation of 3-D core power distributions, i.e., SPNOVA (Reference 5). SPNOVA is based
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on two group-diffusion equations and is used, for example, to provide data reduction of
incore flux maps, core parameter (e.g., fuel burnup, xenon, etc.) analysis and follow, and
core prediction (e.g., critical conditions for startup). Its primary role in BEACON, however, is
to generate detailed power distribution information and comparisons to core limits on a
continuous basis and to supply that information to the operator. SPNOVA is calibrated
periodically using the incore neutron flux measurement system, i.e., the Movable incore
Detection (MID) System, to provide details of the power distribution, and is calibrated
continuously using the CETCs for radial updating and using the excore neutron flux
detectors for axial updating. The MID System information is also used to calibrate the
CETCs and the excore neutron flux detectors. The SPNOVA code was updated in
Reference 4 to include the same neutronics solution module as the ANC design code
(Reference 3).

WCAP-12472-P-A, “BEACON - Core Monitoring and Operations Support System,” was
issued in August 1994 (Reference 1) and approved by the NRC on February 16, 1994
(Reference 7). Reference 1 describes the system, the methodologies involved, the
calibration processes, the uncertainties to be associated with the determined power
distributions, xenon transient and criticality analysis, and the necessary TS changes for
PDMS Operable and inoperable conditions. As part of the proposed implementation of
BEACON, we are planning on utilizing RAOC methodology for determining AFD. This
analytical method was previously provided in WCAP-10216-P-A, Revision 1 (Reference 2)
and approved by the NRC on November 26, 1993 (Reference 8), and is included in the
Byron and Braidwood Stations' TS 5.6.5, Section b.11. RAOC methodology is used during
the reload cycle design process to analyze and verify the applicable RAOC based AFD
space by evaluating the available power margins for the particular conditions of the core

through the measurement of FQ(Z). FNAH. and DNBR.

The PDMS software runs on a workstation connected to the plant process computer. PDMS
combines input from currently installed plant instrumentation and design data generated
each cycle. The process computer continuously monitors information generated by PDMS
and provides means to alert the operator when core operating limits are being approached.
The proposed implementation of the PDMS at the site does not impose any replacements,
elimination, or modification of existing plant instrumentation.

BEACON provides agreatly improved continuous on-line power distribution measurement
and display, limit surveillance. and operation prediction information system. No new
instrumentation or calculation system other than interface systems and integration analysis
is introduced. As discussed in the Technical Evaluation Report (TER) that is included in
WCAP-12472-P-A, the system review has concluded that BEACON is acceptable for
performing core monitoring and operations support functions for Westinghouse PWRs
subject to the conditions summarized below.

1) In the cycle-specific applications of BEACON, the power peaking uncertainties
U.x and Uq must provide 95 % probability upper tolerance limits at the 95 %
confidence level (i.e.. Section 3.3 of the TER).

2) In order to insure that the assumptions made in the BEACON uncertainty

analysis remain valid. the generic uncertainty components may require
reevaluation when BEACON is applied to plant or core designs that differ
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sufficiently to have a significant impact on the WCAP-12472-P-A database (i.e.,
Section 3.4 of the TER).

We have analyzed the above conditions and have found them satisfied for all core
monitoring and operations support functions that will be performed by the BEACON system
for the Byron and Braidwood Stations. The following discussion summarizes this
conclusion.

1) In the cycle-specific applications of BEACON, the power peaking uncertainties U,y
and Uq must provide 95 % probability upper tolerance limits at the 95 % confidence o

level.

There is no change to the BEACON core monitoriné r’nethodology applicable to the
Byron and Braidwood Stations.

For the Byron and Braidwood Stations’ applications, determination of the BEACON
uncertainty components is consistent with the methods discussed in WCAP-12472-
P-A.

The uncertainties to be applied to the BEACON power distribution measurements
are calculated differently than those applied to the traditional flux map systems
because BEACON uses a more comprehensive set of instrumentation.

The uncertainty in the BEACON power peaking resulting from errors in the SPNOVA
model calibration and CETC calibration is determined using a Monte Carlo error
propagation technique. In this analysis, the BEACON three-step calibration, model
update and power distribution update procedure is simulated. The SPNOVA model
and CETC calibration factors are subjected to random variations, based on their
uncertainties, and the resulting variations in the BEACON power distribution are
used to determine the 95% probability upper tolerance limit on the assembly power
for the approximately twenty highest powered assemblies.

The analysis is performed for a range of operating conditions including off-normal
power distributions and extended calibration intervals. A typical set of CETC
uncertainties is used together with a relatively large tolerance factor, which results in
substantial smoothing of the CETC measurements. The upper tolerance limit on the
assembly power peaking factor is calculated and found to increase as the square
root of the CETC uncertainty.

The FNAH and FQ(Z) uncertainties are determined by a statistical combination of the
assembly peaking factor. axial peaking factor, calibration interval, inoperable

detector, and local power peaking component uncertainties. The FNAH and Fq(2)
uncertainties are continuously updated by the PDMS for actual operating conditions.
With the PDMS inoperable. a set of uncertainty constants to be applied is listed in
the COLR.

The uncertainties in DNBR calculations are considered in all items that may

significantly affect the calculated DNBR values. For the applicable DNBR limit of 1.4
(i.e., the safety analysis limit used in the Byron and Braidwood Station Revised
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Thermal Design Procedure analyses), only a random portion of the plant operating
parameter uncertainties can be included in the statistical combination of the effect of
the uncertainties for the Design Limit (DL) DNBR. Instrumentation bias is treated as
a direct DNBR penaity.

To distinguish between an uncertainty and a bias, for the purpose of statistical
determination of DNBR limits, an uncertainty would be some distribution of probable
values that the plant could see about a defined mean. The definition of the
distribution would depend upon the parameter, how it is affected in operation, and
the instrumentation system. A bias, on the other hand, is an adjustment of the mean.
It occurs in a plant analysis when there is a known, or suspected, uniformly observed
change in the measurement of a parameter. Biases are applied directly to analysis
input. The purpose of both is to arrive at a most probable core condition for the plant
with respect to DNBR determination, then to set a limit on DNBR through the
establishment of uncertainties and biases such that the probability that DNB will not
occur on the most limiting fuel rod is at a 95% confidence level.

The accuracy of the BEACON analysis decreases as the calibration intervals
increase and the power distribution diverges from the reference power shape. In
order to minimize BEACON uncertainty, the reference power distribution is updated
every 15 minutes, or when significant changes occur in the AFD or reactor power.

Power Distribution Measurement UncertaintS/ With PDMS Operable

Uraw  Power Distribution Measurement Uncertainty to be applied to FNAH
shall be calculated by the following formula:

U,

Ui =10+
Fad 100.0

where:
Uan = Uncertainty for enthalpy rise as defined in Reference 1.

Ure  Power Distribution Measurement Uncertainty to be applied to Fa(2)
shall be calculated by the following formula:

U (10 Lo {
=110~ Toce
ke L 1000 -

where:

Ua = Uncertainty for FQ(Z) as defined in Reference 1.

Ue = Engineering uncertainty factor = 1.03, or as defined in the
COLR.

Note: With the PDMS Operable, the Power Distribution Measurement
Uncertainties Ug,,, and Ugq are continuously calculated by PDMS and
applied to the PDMS Monitoring Function.



2)

Power Distribution Measurement Uncertainty with PDMS inoperable:

Ueaw  Power Distribution Measurement Uncertainty to be applied to F NAH
shall be calculated by the following formula:

U e = U parim

where: -

Uranm = Base FNAH measurement uncertainty = 1.04, or as defined in'
COLR.

Ura  Power Distribution Measurement Uncertainty to be applied to FQ(Z),
shall be calculated by the following formula:

Uy=U, U,
where:

Uqu = Base FQ(Z)measurement uncertainty = 1.05, or as defined in
the COLR.

U. = Engineering uncertainty factor = 1.03, or as defined in the
COLR.

Note: With the PDMS inoperable, the Power Distribution
Measurement Uncertainties Ur,y and Ugq are specified in the COLR
and shall be applied by hand calculations.

In order to insure that the assumptions made in the BEACON uncertainty
analysis remain valid, the generic uncertainty components may require
reevaluation when BEACON is applied to plant or core designs that differ
sufficiently to have a significant impact on the WCAP-12472-P-A database.

For the Byron and Braidwood Stations' applications, the cycle prior to the installation
of BEACON will be examined to establish reference uncertainties for use by
BEACON. For this examination. a BEACON model is compared to actual operating
data (e.g., flux maps, thermocouple maps. etc.) from the reactor for that cycle. This
process will reevaluate the generic uncertainty components to account for plant or
core designs that differ sufficiently to have a significant impact on the WCAP-12472-
P-A database. This reevaluation process is applicable for mixed fuel in the reactor
from multiple vendors, as well.

PDMS requires information on current plant and core conditions in order to
determine the core power distribution using the core peaking factor measurement
and measurement uncertainty methodology described in Reference 1. The core and
plant condition information is used as input to the continuous core power distribution
measurement software that continuously and automatically determines the current
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peaking factor values. The core power distribution calculation software provides the
measured peaking factor values at nominal one minute intervals.

in order for PDMS to accurately determine the core peaking factor value, the
continuous core power distribution measurement software requires accurate
information measured by the plant instrumentation (e.g. current reactor power level,
average reactor vessel inlet temperature, control bank positions, power range
detector calibrated voltage values, measured temperatures from a minimum number
and distribution of Operable CETCs).

The individual uncertainty components in the BEACON monitored power peaking are
discussed in detail in WCAP-12472-P-A, Section 5.7. These components are
grouped into three categories, (i.e. a) generic components, b) plant/cycle specific
components, and c) input related to the plant operating conditions). The core
instrumentation in particular can have different characteristics from plant to plant and
cycle to cycle. Therefore, the uncertainties are generated on a plant specific basis
with a confirmation performed each cycle. Additionally, PDMS continuously updates
the uncertainty depending on the reactor operating conditions and the time since the
last calibration constant update. The equations and constants to be used to
determine the applicable measurement uncertainties to be applied to the core
peaking factors determined by PDMS in the event that PDMS is inoperable are
defined in the COLR. . :

Each plant/cycle specific application of PDMS requires a reevaluation of all
information that provides an input to the PDMS software. This reevaluation is a
calculational process of adjusting the data to subtle differences in the data storage
and data structure between ANC and BEACON. ANC and BEACON use exactly the
same solution techniques. Additionally, the reload design and plant/cycle specific
information (e. g. COLR information. instrumentation data, RCCA data) has to be
updated. The reevaluation process also generates the cycle specific PDMS
constants (i.e., reference model), which includes the initial calculated calibration
information. Upon initial plant startup following refueling, the PDMS uses the
calculated calibration information (i.e., data set). The calculated calibration data set
is programmed in the PDMS to conservatively calculate the core peaking factor
values.

The proposed TS changes ensure that the BEACON uncertainties are applicable to
the instrumentation that BEACON 1s using In addition, the use of the BEACON
methodology to continuousty monitor the power distribution and power peaking in the
core allows the reactor to be operated without the imposition of the AFD bands and
QPTR limit which are traditionally required for Westinghouse reactors. When the
PDMS is Operable, precise radial and power distribution measurements are made
continuously and therefore the AFD and QPTR limits are not required.

Safety Analysis Methods

The peaking factors are used in both the Large Break LOCA and Small Break LOCA
analysis, Non-LOCA analysis, and the Operational Transient Analysis. Since no limits are
changed due to implementation of PDMS and RAOC, no transient re-analysis is required.
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Each accident analysis addressed in the Byron and Braidwood Stations’ UFSAR will be
examined with respect to changes in cycle-tependent parameters, which are obtained from
application of the NRC-approved reload design methodologies, to ensure that the transient
evaluation of new reloads are bounded by previously accepted analyses. This examination
will be performed in accordance with the requirements of 10 CFR 50.59, “Changes, tests
and experiments.”

The RAOC and the FQ SR changes have been provided in WCAP-10216-P-A, Revision 1
(Reference 2) and approved by the NRC on November 26, 1993 (Reference 8) in the
conversion to ISTS, the Byron and Braidwood Stations converted from the Fxv(Z)
methodology to the FQ(Z)W(Z) methodology. As a result, during the conversion to ISTS,
WCAP-10216-P-A, Revision 1, was added to TS 5.6.5, “CORE OPERATING LIMITS
REPORT (COLR),"” as an analytical method previously reviewed and approved by the NRC.
As part of the implementation of BEACON, the Byron and Braidwood Stations are
converting from the CAOC methodology to the RAOC methodology (i.e., refer to TS 3.2.3 for
AFD). RAOC has been developed for relaxing the current constraints on axial power
distribution control. This widens the allowed Al versus Power operating space (i.e., AFD
band) relative to the CAOC operation particularly at reduced power levels while ensuring
that safety considerations are satisfied. This is achieved by examination of a wide range of
possible xenon distributions and the possible range of axial power distributions associated
with each xenon distribution in both normal operation and accident conditions. Each power
shape generated is examined to see if LOCA limits are met or exceeded. The result of this
examination is a Al band as a function of power which meets the LOCA limits. The power
shapes within this range are then examined to ascertain whether they meet the thermal-
hydraulic constraints imposed by the Loss of Flow Accident (LOFA), and the limits are
revised accordingly.

The effect of the widened Al band on the consequences of the anticipated transients
discussed in WCAP-10216-P-A, Revision 1, was evaluated. The analysis consists of
choosing initial power distributions from the allowed Al versus Power domain, including the
entire domain, and performing the transient calculation with each distribution. The axial
power shapes are preserved from each “snapshot” in the event, and core peaking factors
are synthesized by the standard procedure. The results are examined for violations of peak
power density and DNB limits Finally. the Overtemperature AT and Overpower AT trip
setpoints are verified for the investigated Al band.

For the Byron and Braidwood Stations. the RAOC analysis for the PDMS inoperable AFD
bands will be performed on cycle specific basis and controlled through ComEd's reload
design evaluation process (i.e.. Safety Parameter Interaction List (SPIL)). There are no
changes to the existing limits histed in either the SPIL document or to the Overtemperature
AT and Overpower AT trip setpoint equations.

The implementation of PDMS and RAOC does not involve a reduction in a margin of safety.
The reload cores will be designed to operate within established safety analysis acceptance
limits and therefore will maintain safety margins. This includes the Byron and Braidwood
Stations’ UFSAR transients and subsequent reload specific analyses and evaluations
performed in accordance with the NRC approved methodologies. Therefore, the margins of
safety, as defined in the Bases of the TS and the UFSAR, are not impacted or reduced.
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1) LOCA Evaluation

The proposed changes have been evaluated for impact upon the LOCA safety analyses.
The LOCA and LOCA-related accident analyses remain valid for the PDMS and RAOC
implementation. Neither of these methodologies affects the existing safety analysis limits.
Neither of these methodologies affect the normal plant operating parameters, the
safeguards systems actuation, the accident mitigation capabilities important to LOCA, and
the assumptions used in the LOCA-related accidents: or create conditions more limiting than
those assumed in these analyses.

2) Non-LOCA Evaluations

The effect of the non-LOCA events, as a result of the PDMS and RAOC implementation, is
to increase the number of power shapes that must be considered when developing the
Overtemperature AT and Overpower AT setpoint equations. The Overtemperature AT
setpoint is designed to ensure plant operation within the DNB design basis and hot-leg
boiling limit. The Overpower AT setpoint is designed to ensure plant operation within the
fuel temperature design basis and is unaffected by the change to RAOC. There is no
change to the Overtemperature AT and Overpower AT setpoints specified in the TS due to
" the implementation of PDMS and RAQC.

3) Containment Integrity Evaluations

The implementation of PDMS and RAOC does not adversely affect the short and long term
LOCA mass and energy releases and/or the main steamline break mass and energy release
containment analyses. Neither PDMS nor RAOC methodology affects the normal plant
operating parameters, system actuations. accident mitigating capabilities, or assumptions
important to the containment analyses. or create conditions more limiting than those
assumed in these analyses. Therefore, the conclusions presented in the UFSAR remain
valid with respect to the containment.

4) Radiological Evaluations

The implementation of PDMS and RAOC does not affect the radiological consequences or
the post-LOCA hydrogen generation. Since the inputs to the dose analyses do not change,
those previously reported in the UFSAR bound the accident doses. Therefore, the
consequences to the public resulting from any accident previously evaluated in the UFSAR
have not increased.

5) Mechanical Component and Systems Evaluations

The implementation of PDMS and RAOC does not directly or indirectly involve
mechanical component hardware considerations. Direct effects as well as indirect
effects on safety-related equipmént have been considered. Indirect effects include
activities that involve non-safety related equipment that may affect safety-related
equipment. Component hardware considerations include overall component
integrity, sub-component integrity and the adequacy of component supports during
all plant conditions. This evaluation has determined that the impiementation of
PDMS and RAOC does not alter the design, material, construction standards,
function or method of performance of any safety-related equipment.
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The implementation of PDMS and RAOC does not affect the integrity of any plant
auxiliary fluid system or the ability of any system to perform its intended function.

Changes to the Design Methods

There are no changes to the design methods as a result of the implementation of the
BEACON methodology or RAOC methodology.

Control Room Alarms

The PDMS receives inputs from process variables via the plant computer. The primary
process variables that are monitored are rod position, nucjear power, Reactor Coolant
System cold leg temperatures, and core exit temperatures. The PDMS calculates the
margin available between the actual plant power distribution parameters and the
corresponding parameters that are considered in the safety analysis. These parameters
may also be determined manually by obtaining flux maps using the MID System.

The process computer monitors the main PDMS processes and generates an annunciator
alarm in the Main Control Room (MCR) when predetermined limits are exceeded.

The following alarms are provided in the MCR based on the power distribution limits
calculated by PDMS:

PDMS Warning

Generated when any of the calculated power distribution limit margins are less than or equal
to a cycle specific warning setpoint defined in the COLR (i.e., 2% warning setpoint).

PDMS Alarm

Generated when any of the calculated power distribution limit margins are 0% or less (i.e.,
0% alarm setpoint).

PDMS Inoperable

Generated when PDMS is inoperable. The PDMS software includes functions, which
automatically determine whether the required instrumentation data is available. If this data
information is not available or 1s inadequate to allow the core power distribution to be
determined accurately, the reactor operator is automatically alerted that the PDMS is
inoperable. Additionally, the reactor operator 1s also automatically alerted that the PDMS is
inoperable if the PDMS software experiences trouble that affects the ability of the PDMS to
generate the current core power distribution, or determine the validity of the plant input and
core condition information.

G. IMPACT ON THE PREVIOUS SUBMITTALS

We have reviewed the proposed changes regarding impact on any previous submittals. The
Expanded COLR license amendment request submitted on December 22, 1999, and the
BEACON license amendment request both contain revisions to TS 3.3.1, “Reactor Trip
System (RTS) Instrumentation.” and TS 5.6.5, “CORE OPERATING LIMITS REPORT
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(COLR)." The changes to TS 3.3.1 and TS 5.6.5 associated with the Expanded COLR
license amendment request are not incorporated in these proposed changes. However,
they do not invalidate any assumptions or conclusions in this submittal.

H. SCHEDULE NEEDS

If found acceptable, we request approval of the proposed TS change by August 31, 2000, to
support plant modifications, procedural changes and work planning prior to the Byron
Station, Unit 1, and Braidwood Station, Unit 2, Fall 2000 refueling outages.

I SUMMARY

The BEACON system provides the capability for accurate and continuous core monitoring.

It uses current plant instrumentation in conjunction with a fully analytical methodology to
generate on-line 3-D core power distributions. The NRC, as documented in WCAP-12472-
P-A, has accepted the BEACON methodology and its impact on TS. The TS changes
proposed in this submittal will not adversely impact the safe operation of Byron Station,

Units 1 and 2, and Braidwood Station, Units 1 and 2. No safety-related equipment, safety
function, or plant operations will be altered as a result of these proposed changes. The
applicable UFSAR limits will be maintained and the TS will continue to require operation
within the core operational limits calculated by NRC approved methodologies. These
proposed changes will control the cycle-specific parameters within the acceptance criteria
and assure conformance to 10 CFR 50.36, “Technical specifications,” by using the approved
methodology specified in TS 5.6.5, “CORE OPERATING LIMITS REPORT (COLR).” The
COLR will document the specific parameter limits resulting from the unit/cycle specific reload
design calculations, including mid-cycle or other revisions to parameter values. Any
changes to the COLR will be made in accordance with the provisions of 10 CFR 50.59,
“Changes, tests and experiments.” From cycle to cycle, the COLR will be revised such that
the appropriate core operating limits for the applicable cycle apply.
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ATTAGHMENT B-1

MARKED-UP TS PAGES
FOR BYRON STATION, UNITS 1 AND 2

B-1



od Group Align

FOR i SRMATION
& ReactviTOEgAL svstews

Rod Group Alignment Limits

3.1.4

LCO 3.1.4 A1l shutdown and control rods shall be OPERABLE.
AND
Individual indicated rod positions shall be within 12 steps °
of their group step counter demand position.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more rod(s) A.1.1 Verify SDM is within 1 hour
inoperable. the limits specified
1n the COLR.
o)
A 1.2  Imtiate boration to 1 hour
restore SDM to within
Timt.
AND
A2 Be 1n MODE 3. 6 hours
(continued)
BYRON - UNITS 1 & 2 3.1.4-1 Amendment 106



ACTIONS (continued)

Rod Group Alignment Limits

3.1.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. One rod not within B.1.1 Verify SDM is within 1 hour
alignment limits. ' the Timits specified
in the COLR.
OR
B.1.2 Initiate boration to |1 hour
restore SDM to within
limit.
AND
B.2 Reduce THERMAL POWER 2 NOUTS freici cizcovery, of
to = 75% RTP. Condition B corcurrent with,
H‘OPnﬁgobi ‘:*y_of Rwer Distributian
M oni Ol'll.g a.\ll srem (PDMQ)
B.3 Verify SDM is within Once per
the Timits specified 12 hours
1n the COLR.
AND
B 4 Berfgem SR 3.2 1 1 72 hours
Deternane Heat Fluy He
ﬁhanﬂel gador (Fo(E) arg
S Sir e W
AND
B.& Re-evaluate safety 5 days
analyses and confirm
~asults remain valid
for duration of
co2razion under these
conditions.
(continued)
BYRON - UNITS 1 & 2 3.1.4-2 Amendment 106



ACTIONS (continued)

Rod Group Alignment Limits

3.1.4

BYRON - UNITS 1 & 2

3.1.4-3

CONDITION REQUIRED ACTION COMPLETION TIME
D D
€. Required Action and <1 Be in MODE 3. 6 hours
associated Complietion
Time of Condition B
not met.
or Requured Action C.
S C C
B. More than one rod not |$H.1.1 Verify SDM is within 1 hour
within alignment the limits specified
Timit. in the COLR.
or
C
$.1.2 Initiate boration to 1 hour
restore required SDM
to within 1imit.
AND
\?E;}r*B.Lﬂ-BA}—%> 2 Baapn-MODE 3 -6—hours—
SURVZILLANCE REQUIREMENTS
SURVEILLANZE FREQUENCY
Sk 3.1.4.1 Verify 1ndividual rod positions within 12 hours
alignment limi:
S 3.1.4.2 Verify rod freegor o7 movement 92 days
(trippability) by movinc each rod not fully
inserted in the core 2 10 steps in either
direction. .
(continued)

Amendment 186~



3.1.4 Rod Group Alignment Limits

Insert 3.1.4-3A:
ACTIONS

— ——————————

CONDITION REQUIRED ACTION COMPLETION TIME

C.2 Be in MODE 3. 6 hours from
discovery of
Condition C
concurrent with
inoperability of
PDMS

C.3 NOTE
Only required to be
performed when PDMS
is OPERABLE.

Restore rod(s) to 72 hours
within alignment
limit.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.1.4-3A Amendment x



Rod Group Alignment Limits
3.1.¢

SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.1.4.3 Verify rod drop time of each rod. from the | Prior to
fully withdrawn position, is s 2.7 seconds | criticality
from the beginning of decay of stationary after each
gripper coil voltage to dashpot entry. removal of the
with: , reactor head

a. T, 2 550°F: and

b.  All reactor coolant pumps operating.

BYRON - UNITS 1 & ?2 3.1.4-4 Amendment 166~



Rod Position Indication

3.1.7
3.1 REACTIVITY CONTROL SYSTEMS
3.1.7 Rod Position Indication
LCO 3.1.7 ~ The Digital Rod Position Indication (DRPI) System and the

Demand Position Indication System shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

------------------------------------- NOTE -~ - e e e e e
Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME
A One DRPI per group -~ varify the position Once per 8 hours
1noperable for one o~ c* the rods with
more groups. 1noperable DRPIs by
ssteirers.
oF

o r2duce THERMAL POWER 8 hours
o = 50% RTP.

= Orz cromors rods witr : . 777132 action to Immediately
“nop2ranie DRPIs have .27 7. the position
J22er moved 1n excess 27 tnz rods with

¥ Z4 sTeds in one " p2rable DRPIs by
217eCTion since the ARG i

1257 @getermination of
tne rod’'s position.

try

Reduce THERMAL POWER 8 hours
to = 50% RTP.

1

(continued)

BYRON - UNITS 1 & 2 3.1.7-1 Amendment 386



FOS {EFORMATION

CiILy

> (LOMLTTIUED?,

Rod Position Indication

3.1.7

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One demand position C.1.1  Verify by Once per 8 hours
indicator per bank administrative means ‘
inoperable for one or all DRPIs for the
more banks. affected bank(s) are

OPERABLE.

AND
Once per 8 hours

C.1.2 Verify the most

withdrawn rod and the

least withdrawn rod

of the affected

bank(s) are

= 12 steps apart.
QR 8 hours
C.2 Reduce THERMAL POWER '

tc = 50% RTP.

D. Required Action and J.: £ 1n MODE 3. 6 hours
associated Completion
Time not met.

SURVETLLANCE REQUIREMENTS
SUr.Zi_ it FREQUENCY
SR 3.1.7.1 Verify eacn C°=! azrs2: witnmin 12 steps of Prior to
the group G2mz~Z ci::it or for the full criticality
indicated rarzs - roc travel, after each

removal of the
reactor head.

BYRON - UNITS 1 & 2

3.1.7-2

Amendment 106



3.2 POWER DISTRIBUTION LIMITS ’
3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

Fo(2)
2.

Lo 3.2.1 Fo(Z). as approximated by F§(Z) and F§(Z). shall be within the
limits specified in the COLR.
APPLICABILITY: MODE 1.
ACTIONS _
CONDITION REQUIRED ACTION COMPLETION TIME
A. F&Z) not within Al Reduce THERMAL POWER | 15 minutes
Timit. 2 1% RTP for each :
13 F§(Z) exceeds
Timit.
AND
A2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints z 1%
fcr each 1% F§(2)
exceeds limit.
AND
A.3 Reduce Overpower AT 72 hours
trip setpoints = 1%
for each 1% F§(Z)
exceeds 1imit.
-
— esziprm SR 3.2 11 Priop-to
oSR3I 1.2 exceeding—the
FHERMAL—POWER
Hmit—of
Reguired
Action-A-L-
(continued)

BYRON - UNITS 1 & 2

3.2.1-1

Amendment 386



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. F§(Z) not within B.1 Reduce THERMAL POWER | 4 hours
limits. z 1% RTP for each
1% F3(Z) exceeds
limit. .
AND
B.2 Reduce Power Range 72 hours

Neutron Flux-High
trip setpoints =z 1%
for each 1% Fy(Z)
exceeds limit.

B.3 Reduce Overpower AT 72 hours
trip setpoints = 1%
for each-1% Fg(Z)
exceeds limit.

(G}
—

Required Action and N B 1n MODE 2. 6 hours
associated Completion

Time not met.

BYRON - UNITS 1 & 2 3.2.1-2 Amendment 386



_ F
SR3.2.1.1 Netel and SR 3.2.1.2 Note | ~ - 3

SURVEILLANCE REQUIREMENTS

NOTE
During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until an equilibrium power level has been achieved, at which a power
distribution map is obtained. ‘

SURVEILLANCE : : FREQUENCY

>
SR 3.2.1.1  Verify F§(Z) is within limit specified in Prior to

the COLR. exceeding
75% RTP after
Insert 3.2.1-3A) each refueling
AND

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 10% RTP. the
THERMAL POWER
at which F5(2)
was last
verified

AND

31 Effective
Full Power Days
(EFPD)
thereafter

(continued)

BYRON - UNITS 1 & 2 3.2.1-3 Amendment 186~



3.2.1 Heat Flux Hot~Channe1 Factor (Fq(Z))

Insert 3.2.1-3A:
SURVEILLANCE REQUIREMENTS

———_“—\—_——_—__*ﬁi
SURVEILLANCE

FREQUENCY

SR 3.2.1.1 NOTES
1. During power escalation at the
beginning of each cycle. THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained.

2. Not required to be performed until
12 hours after declaring Power
Distribution Monitoring System (PDMS)
inoperable. Performance of SR 3.2.1.3
satisfies the initial performance of
this SR after declaring PDMS
inoperable.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 3A

Amendment x



SURVEILLANCE REQUIREMENTS (continued)

F-(2)
3.2.1

SURVEILLANCE FREQUENCY
(Tneect 3.21-4A—> S}
SR 3.2.1.2. NOTE=—
2.1f F§(Z) measurements indicate that the
| Fe(2)
maximum ovgr b4 X
has increased since the previous evaluation
of F§(2):
a. Increase F{(Z) by the greater of a
factor of 1.02 or by an appropriate
factor specified in the COLR and
reverify Fg(Z) s within limits
specified in the COLR: or
b. Repeat SR 3.2.1.2 once per 7 EFPD
until either a. above is met or two
successive fiux maps indicate that the
. L FaD
maximum over = L )
has not increasesd.
Verify Fg(Z) 1s within 1imit specified in Prior to
the COLR. exceeding

75% RTP after
each refueling

AND

(continued)

BYRON - UNITS 1 & 2

3.2.1-4

Amendment 166



3.2.1 Heat Flux Hot Channel Factor (Fy(2))

Insert 3.2.1-4A:

SURVEILLANCE REQUIREMENTS

%

SURVEILLANCE

FREQUENCY

SR 3.2.1.2

NOTES
During power escalation at the
beginning of each cycle, THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained.

Not required to be performed until

12 hours after declaring PDMS
inoperable. Performance of SR 3.2.1.4
satisfies the initial performance of
this SR after declaring PDMS
inoperabie.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 4A

Amendment x



SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.2.1.2 (continued)

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 10% RTP, the
THERMAL POWER
at which F3(2)
was last
verified

AND

31 EFPD
thereafter

-

(FNeerT 2.20-SA> SR 2.2.1.2 and SR 2.2.1.4

BYRON - UNITS 1 & 2 3.2.1-5

Amendment 386-



3.2.1 Heat Flux Hot Channel Factor (Fy(Z))

Insert 3.2.1-5A:
SURVEILLANCE REQUIREMENTS

_—-——“—ﬁ_—_—_——_———_

SURVEILLANCE

FREQUENCY

SR 3.2.1.3 NOTE
Only required to be performed when PDMS is
OPERABLE.

Verify F§(Z) is within 1imit specified in
the COLR.

7 days

SR 3.2.1.4 NOTE
Only required to be performed when PDMS is
OPERABLE .

Verify F§(Z) is within 1imit specified in
the COLR. T

7 days

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 5A

Amendment x



3.2 POWER DISTRIBUTION LIMITS N
3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FY.)

LCO 3.2.2 Fas shall be within the limits specified in the COLR.
APPLICABILITY: MODE 1.
ACTIONS _ _
CONDITION REQUIRED ACTION COMPLETION TIME
A. NOTE Al Reduce THERMAL POWER 4 hours
Required Actions A.2 to < 50% RTP. -
and A.4 must be A
completed whenever AND
Condition A is
entered. A2 LorformSR-3-—2-—2-] 24 hours
Determine F:H.
, AND
Fa. NOt within Timit.
A3 reduce Power Range 72 hours
heutron Flux-High
170 setpoints to
£ 35% RTP.
AND
(continued)
BYRON - UNITS 1 & 2 3.2.2-1 Amendment 106



~h
Fam

3.2.2
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A4 NOTE
THERMAL POWER does
not have to be
reduced to comply
with this Required
Actior.
Lerform-SR-3-2-2-1 . Prior to
F N exceeding
Determine al. £0% RTP
AND
Prior to
exceeding
75% RTP
AND
24 hours after
reaching
z 95% RTP
E. Reqguired Action and B.1 Be 1n MODE 2. 6 hours
associated Completion
Time not met.
BYRON - UNITS 1 & 2 3.2.2-2 Amendment 386



Fa-

3.2.2
SURVEILLANCE REQUIREMENTS _
SURVEILLANCE - FREQUENCY

(Engect 3.2.2-3A0>
SR 3.2.2.1 . Verify FA is within limits specified in the | Prior to
COLR. exceeding

75% RTP after

each refueling

AND

31 Effective
Full Power Days
thereafter -

‘r‘“
E
i
n
-
'1_
QY]
3N}
o

|
W
Y

\r
n
X
("
X9
[N}
o

BYRON - UNITS 1 & 2 3.2.2-3 Amendment 166~



3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FL.)

Insert 3.2.2-3A:
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.2.1 NOTE
Not required to be performed until 12 hours
after declaring PDMS inoperable.
Performance of SR 3.2.2.2 satisfies the
initial performance of this SR after
declaring PDMS inoperable.

Insert 3.2.2-3B:

SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.2.2 NOTE
Only required to be performed when PDMS is
OPERABLE .

ggiéfy Fax 1s within 1imit specified in the |7 days

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.2- 3A o Amendment x



‘Replaced by NUREG -1431,Revizion |, KAOC Technical

chmf\ca-}\on with exccgﬁf\ons noted n morkup. AFD
. 3.2.3

POWER DISTRIBUTION LIMITS
AXIAL FLUX DIFFERENCE (AFD)

LCO 3.2. The AFD:

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

May deviate outside the target band with IﬁgRMAL POWER
< 90% RTP but = 50% RTP. provided AFD is/within the
acceptable operation limits and cumulative penalty
viation time is = 1 hour during the/previous 24 hours.
EBL acceptable operation limits arg/épec1f1ed in the

/
C. MagOdeRiate outside the target ¥and with THERMAL POWER
< 50% .

rd

y

NOTES

1. The AFD shal\ be cons1dg;éd outside the target band when
two or more OPKRABLE excbre channels indicate AFD to be
outside the tar

me shall be accumulated on the basis
deviation for each 1 minute of
ERMAL POWER = 50% RTP. and AFD

2. Penalty deviazion
of @ 1 minute penal
power 0peratior witn
outsi1g2 the targst ban

3.  Penalty deviation time shaN1 be accumulated on the basis
of @ C.5 minute penalty devdation for each 1 minute of
power operatior with THERMAL \ROWER > 15% RTP and
< 50% RTP. and AFD outside the\target band.

4. A toté’ of 16 hours of operation Way be accumulated with
ArD ouiside tne target band withoul\penalty deviation
me CuminZ su-va" iance of power rakge channels in
acco~Ganie w1~ SR 3.3.1.6. provided AED is maintained
WItnsr azzectizliz operation limits.

APPLICABILITY:  MODE 1 with THERMA_ PCkER > 15% RTP.

/

’
4
s

/
/

/

BYRON - UNITS 1 & 2 3.2.3-1 Amendment 106



CONDITION

REQUIRED ACTION

COMPLETION TIMg

A.l

Restore AFD to within
target band.

/

15 minutes -

™,

B. Required Action and ™
associated Comp]etion\\

Time of Condition A N
not met.

Reduce THERMAL POWER

to < 90% RTP.

15 minutes

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

THERMAL POWER

< 90% RTP and

2 50% RTP with
Cumulative penalty
deviation time

> 1 hour during the
previous 24 hours.

R

THERMAL POWER

< 905 RTP and -

z 50% RTP with AFD not
within the acceptable
operation dimits.

C.1

\

\. Reduce THERMAL POWER
20 < 50% RTP,

AN

30 minutes

BYRON - UNITS 1 & 2

3.2.3-2

(coﬁ%ﬂnued)

Amendment 106



;Z;}ENS (continued)

REQUIRED ACTION

COMPLETION TIME

D. \\\ NOTE D.1

Required\Action D.1
pleted
whenever Condition D
is entered.

Reduce THERMAL POWER
to < 15% RTP.

Required Action
associated Completon
Time for Condition
not met.

/
/

9 hours

\ /

N/

SURVEILLANCE REQUIREMENTS

SURVEILLANCE \\\ /

FREQUENCY

.,

SR 3.2.3.1  Verify AFD 1s witnin 11m1ﬁ§\{or each

OPERABLE .excore cnanns] .
: \

7 days

\

\
N

Update target f}ué d1fference.

K
/
K4

Once within

31 Effective
Full Power Days
(EFPD) after
each refueling

/ AND
4 N\
ya 1 EFPD
// thereafter
(éqntwnued)
/ \'\\

BYRON - UNITS 1 & 2 3.2.3-3

\\
\

\

Amendment 106 \



‘:;EvﬁlLLANCE REQUIREMENTS (continued)

\ SURVEILLANCE

SR 3.2.3. - NOTE
: The initial target flux difference after

each refueling may be determined from
esign predictions.

Detexmine, by measurement. the target flux ce within

diffexence. 1 EFPD after
each refueling
AND
92 EFPD
thereafter
\
\,
N\
\\
\-.\
N\
\-;
\\
\
/ A\
// . \
/ \
\
\\
\‘\‘
N
’ \\_

‘A

/
BYRON - UNITS 1 & 2 3.2.3-4 Amendment 106



AFD
3.2.38

3.2 POWER DISTRIBUTION LIMITS
3.2.38 AXIAL FLUX DIFFERENCE (AFD) -tRetexed—-Axial-Dffset—Ltentrel—{RAGE)
~Methedology)

LCO 3.2.3 The AFD ip-S—fluw—di-fforence—-dhits shall be maintained
within the 1imits specified in the COLR.

---------- NOTE--- —————m——eeee
The AFD shall be considered outside 1imits when two or more
OPERABLE excore channels indicate AFD to be outside limits.

' when Power D;s*rxbuhor.
APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTF& Monmiforin Sys+em (POMS)
1S \nopera \e

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within Timits. | A.1 Reduce "THERMAL POWER 30 minutes
to < 50% RTP.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

INgers 2 2.2 —= T\

SR 3.2.3.1 Verify AFD¥within iimits for each OPERABLE 7 days
excore channel.

-ANB

®OESTS -3l Rev—1—04<7 05



3.2.3 AXIAL FLUX DIFFERENCE (AFD)

Insert 3.2.3-1A:

SURVEILLANCE REQUIREMENTS
—_—
SURVEILLANCE FREQUENCY

SR 3.2.3.1 NOTE
Not required to be performed until 12 hours

after declaring PDMS inoperable.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.3- 1A - Amendment x



3.2 POWER DISTRIBUTION LIMITS
3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

ACTIONS

The QPTR shall be = 1.02.

QPTR
3.2.4

Morwtorin Sy;km (PDMS

when Rower Dictribution.
)
1S inoperakie '

APPLICABILITY:  MODE 1 with THERMAL POWER > 50% RTRE{-

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. QPTR not within 1imit.

Al Reduce THERMAL POWER 2 hours after
2z 3% from RTP for each QPTR
each 1% of QPTR determination
> 1.00.
AND
A2 Determine QPTR and Once per
reduce THERMAL POWER 12 hours
2 3% from RTP for
each 1% of QPTR
> 1.00.
AND & 5R3.2.I.2,§
A3 Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving
equilibrium
conditions from
a THERMAL POWER
reduction per
Required Action
Al
AND
Once per 7 days
thereafter
AND
(continued)
BYRON = UNITS 1 & 2 3.2.4-1 Amendment 186~



FOR K

FORMATION

GilY

QPTR
3.2.4

ACH = — -
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A4 Re-evaluate safety Prior to
analyses and confirm | exceeding the
results remain valid | THERMAL POWER
for duration of Timit of
operation under this Required
condition. . Action A.l
AND
A5 NOTES
1. Perform Required
Action A.5 only
after Required
Action A.4 is
completed.
2. Required Action
A.6 shall be
completed
whenever Required
Action A.5 is
performed.
Normalize excore Prior to
datectors to restore exceeding the
OPTR to within THERMAL POWER
Timits. limits of
Required
Action A.1l
AND
{continued)
BYRON - UNITS 1 & 2 3.2.4-2 Amendment 106



QPTR
3.2.4

ACTIONS '
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.6 NOTE
Perform Required
Action A.6 only after
Required Action A.5
is complieted. -
GSR3.2. L2
Perform SR 3.2°1.1 24 hours after
and SR 3.2.2.1. achieving
equilibrium
conditions at
RTP not to
exceed 48 hours
after exceeding
the THERMAL
POWER 1imit of
Required
Action A.1
B. Required Action and B.1 Reduce THERMAL POWER | 4 hours

associated Completion
Time not met. '

to = 50% RTP.

BYRON - UNITS 1 & 2

3.2.4-3

Amendment 166



QPTR
3.2.4

SURVEILLANCE REQUIREMENTS
‘ SURVEILLANCE FREQUENCY

SR 3.2.4.1 NOTES
1. With input from one Power Range
Neutron Flux channel inoperable and
THERMAL POWER = 75% RTP, the remaining
three power range channel inputs can
be used for calculating QPTR.

2. SR 3.2.4.2 may be performed in Tieu of

Verify QPTR is = 1.02 by calculation. . 7 days

SR 3.2.4.2 NOTE§D
l. Not required to be performed until 12 hours
after input from one Power Range Neutron
Flux channel 1s inoperable with THERMAL
‘Treert 224-48) 5 POWER > 75% RTP,

Verify QPTR 1s = 1.02 using the movable 12 hours
1ncore detectors.

BYRON - UNITS 1 & 2 3.2.4-4 Amendment 166~



3.2.4 QUADRANT POWER TILT RATIO (QPTR)

Insert 3.2.4-4A:
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.2.4.1 ] NOTES
2.
3. Not required to be performed until
12 hours after declaring PDMS
inoperable.
Insert 3.2.4-4B:
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.4.2 ' NOTES

2. Not required to be performed until
12 hours after declaring PDMS
inoperable.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.4- 4A

Amendment x



DNBR
3.2.5

3.2 POWER DISTRIBUTION LIMITS |
3.2.5 Departure from Nucleate Boiling Ratio (DNBR)

LCO 3.2.5 DNBR shall be within the limit specified in the COLR.

APPLICABILITY:  MODE 1 with THERMAL POWER = 50% RTP when Power Distribution
Monitoring System (PDMS) is OPERABLE.

~ ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DNBR not within 1imit. | A.1 Restore DNBR to 2 hours
within Timit.

B. Required Action and B.1 Reduce THERMAL POWER | 4 hours
associated Completion to < 50% RTP.
Time not met.

SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify DNBR 1s within limit specified in 7 days
the COLR.

BRAIDWOOD - UNITS 1 & 2 3.2.5-1 Amendment  x



G

FOR IXZORMATION

3.3 IN

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1

APPLICABILITY:

ACTIONS

According to Table 3.3.1-1.

RTS Instrument

(@S R e T]

The RTS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.

tion
3 -

NOTE

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions | A.1 Enter the Condition Immediately
with one or more referenced in
required channels or Table 3.3.1-1 for the
trains inoperable. channel(s) or
trein(s).
B One Manual Reactor B.1 Restore channel to 48 hours
Trip cnannel OPERABLE status.
1ngperable.
OR
E.2 B2 1n MODE 3. 54 hours
(continued)
BYRON - UNITS 1 & 2 3.3.1-1 Amendment 106



RTS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. One channel or train NOTE
inoperable. While this LCO is not met for
Function 18. 19, or 20 in
MODE 5. making the Rod
Control System capable of rod
withdrawal is not permitted.
C.1 Restore channel or 48 hours
train to OPERABLE
status.
OR
c.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
C.2.2 Place the Rod Control | 49 hours
System in a condition
*nzapable of rod
wizndrawal.
(continued)

BYRON - UNITS 1 & 2 3.3.1-2 Amendment 86



ACTIONS (continued)

RTS Instrumentation

3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. One Power Range
Neutron Flux-High

channel inoperable.

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing and
setpoint adjustment of other
channels. -

D.1@ Place channel in 6 hours
trip.
AND
D.N2 Reduce THERMAL POWER | 12 houfs
to = 75% RTP.
% .~“\
D.2.1  Place-channel in 6 hours
trip. ™ )
AND \\/
AND >
7N
-------- NOTE=———c
Only reauired.to be performed
when the Power Range Neutron
Flux 1nput~to QPTR is "
1noperable.
D:2.2 Perform SR 3.2.4.2. Once per
’ 12 hours -,
=2 B2 n MODE 3. 12 hours
(continued)
BYRON - UNITS 1 & 2 3.3.1-32 Amendment 386



RTS Instrumentation

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
E. One channel . NOTE
inoperable. The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
£.1 Place channel 1in 6 hours
trip. :
OR
E.2 Be in MODE 3. 12 hours
F. One Intermediate Range | F.1 Reduce THERMAL POWER 2 hours
Neutron Flux channel to < P-6.
inoperable.
OR
F.2 Increase THERMAL 2 hours
POWER to > P-10.
G. Two Intermediate Range G.1 Suspend operations Immediately
Neutron Flux channels mnvolving positive
1noperable. reactivity additions.
AND
5.2 Reguce THERMAL POWER | 2 hours
10 < P-€.
H. One Source Range H.1 Suspend operations Immediately
Neutron Flux channel 1nvolving positive
1noperable. " reactivity additions.
(continued)
BYRON - UNITS 1 & 2 3.3.1-4 2 Amendment 186



RTS Instrumentation

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
Two Source Range 1.1 'Dpen Reactor Trip Immediately
Neutron Flux channels Breakers (RTBs).
inoperable.
One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
ol
J.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
J.2.2 Place the Rod Control | 49 hours
System in a condition | .
1ncapable of rod
withdrawal.
One channel | —emmmemeee NOTE
1noperabie. The 1nooerable channel may be
bypasseZ for up to 4 hours
for surveiilance testing of
other cnannels.
. Piaze channel in 6 hours
trip
Q_ﬂ."
K.2 reduce THERMAL POWER | 12 hours
o< P-7.
(continued)
BYRON - UNITS 1 & 2 3.3.1-5 4 Amendment 186



ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

L. One Turbine Trip
channel inoperable.

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place channel in
trip.
OR '

L.2 Reduce THERMAL POWER
to < P-8.

6 hours

12 hours

M. One train inoperable.

NOTE
One train may be bypassed for
up to 4 hours for
surveirllance testing provided
the other train 1s OPERABLE.

M. 1 Restore train to
OPERABLE status.

OR
M.2 Be 1n MODE 3.

6 hours

12 hours

BYRON - UNITS 1 & 2

331-6 1%

(continued)

Amendment 106



ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

N. One RTB train
inoperable.

NOTES
One train may be bypassed
for up to 2 hours for
surveillance testing,
provided the other train
is OPERABLE.

One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or shunt
trip mechanisms, provided
the other train is
OPERABLE.

N.1

N.2

Restore train to
OPERABLE status.

be 1n MODE 3.

1 hour

7 hours

G One o~ more channels
noperabie.

0.1

o
ny

Verify 1interiock is
1n required state for
ex1sting unit
conditions.

B 1n MODE 3.

1 hour

7 hours

BYRON - UNITS 1 & 2

3.3.1-%6

(continued)

Amendment 386



RTS Instrumentatlon

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIMC
P. One or more channels P.1 Verify interlock is 1 hour
inoperable. in required state for
existing unit
conditions.
0R
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism Q.1 Restore inoperable 48 hours
inoperable for one trip mechanism to
RTB. OPERABLE status.
OrR
Q.2 Be in MODE 3. 54 hours
SURVZILLANCE REQUIREMENTS
---NOTE

Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.

SURVETLLANZE FREQUENCY
SR 3.3.1.1 Perform CHANNZ. CHZD: 12 hours
(continued)
BYRON - UNITS 1 & 2 ~ 3.3.1-87 Amendment 486



RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued) _
SURVEILLANCE FREQUENCY

SR 3.3.1.2 NOTES
1. Adjust NIS channel if absolute

difference is > 2%.

2. Not required to be performed until
12 hours after THERMAL POWER 1is
z 15% RTP.

Compare results of calorimetric heat 24 hours
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

SR 3.3.1.3 NOTES
1. Adjust NIS channel if absolute
difference is =z 3%.

2. Only required tc be performed with
THERMAL POWER > i3% RTP.

Compare results of the 1ncore-datector Prior to
measurements to NIS AFD. exceeding
75% RTP after
each refueling

AND

31 Effective
Full Power Days
(EFPD)
thereafter

(continued)

BYRON - UNITS 1 & 2 3.3.1-98 Amendment 106.



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.4 - NOTE
This Surveillance must be performed on the
RTBB prior to placing the bypass breaker in
service. _
Perform TADOT. | 31 days on a
’ STAGGERED TEST
BASIS
SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.6 NOTE
Not required to be performed until 24 hours
after THERMAL POWER 15 = 75% RTP.
Calibrate excore channels to agree with 92 EFPD
ncore detester measuremants.
SR 2.2.1.7 NOTE
Not required to be performed for source
range instrumentation prior to entering
MODE 3 from MODZ 2 unt1 £ hours after
entry inte M2DI 2
Perform COT. 92 days
(continued)

BYRON - UNITS 1 & 2 3.3.1-8 9 Amendment +86-



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.8. NOTE
This Surveillance shall include
verification that interlocks P-6 and P-10
are in their required state for ex1st1ng
unit conditions.
performcor. ] e NOTE———-
Only reguired
when not
performed

within previous
92 days

Prior to
reactor startup

AND

Four hours
after reducing
power below
P-10 for power
and
intermediate
instrumentation

AND

Four hours
after reducing
power below P-6
for source
range
instrumentation

AND

Every 92 days
thereafter

BYRON - UNITS 1 & 2 3.3.1-H 10

(continued)
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RTS Instrumentation

3.3.1
SURVETLLANCE REQUIREMENTS (continued)_
SURVEILLANCE FREQUENCY
SR 3.3.1.9 NOTE— :
Verification of setpoint is not required.
Perform TADOT. 92 days
SR 3.3.1.10 NOTE
This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.
Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.11 NOTZ
Neutron detectors are excluded from CHANNEL
CALIBRATION.
Perform CHANNEL CALIBRATION. 18 months
S8 3.3.1.12 Perform COT. 18 months
SR 2.2.1.13 NOTE
Verification o7 seipoint 15 no: required.
Perform TADOT 18 months
) (continued)
BYRON - UNITS 1 & ?2 3.3.1-8 1} Amendment 186



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.14 NOTE
. Verification of setpoint is not required.
Perform TADOT. NOTE
Only required
when not
performed

within previous
31 days

Prior to
reactor startup

SR 3.3.1.15 NOTE

Neutron detectors are excluded from
response time testing.

Verify RTS RESPONSE TIME 1s within limits.

18 months on a

STAGGERED TEST
BASIS

BYRON - UNITS 1 & 2 3.3.1-13 12

Amendment 186-



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 1 of 6)
Reactor Trip System Instrumentation
%
APPLICABLE MODES OR . e -
OTHER SPECIFIED REQUIRED SURVEILLANCE A LCWAB L
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUZ
1. Manual Reactor Trip 1.2 2 B SR 3.5.1.13 NAA
308} 4la) gl 2 C- SR 3.3.1.13 NA
2. Power Range Neutron
Flux
a. Hign 1.2 4 D SR 3.3.1.1 s 110 82
SR 3.3.1.2 RTF
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15
b Low 102 4 E SR 3.3.1.1 < 27 .03
SR 3.3.1.8 RTP
SR 3.3.1.11
SR 3.3.1.13
K Power Range Neutron
Flux Rate
& Hign Positive Rate z 4 E SR 3.3.1.7 s 6.2% RTP
SR 3.3.1.11 with time
constant
z 2 sec
Z  Hign Negative Rate . < £ SR 3.3.1.7 = 6.28 RTP
SR 3.3.1.12 with time
SR 3.3.1.15 constant
z 2 sec
S rtermegiate Range FRCIR : F.G SR3.3.1.1 = 30.0% RTP
h2.I70n Tlua SR 3.3.1.8
SR 3.3.1.11
: Jou~Z2 Range Neutron o - z H.] SR 3.3.1.1 s ] 42 ES ¢cps
T SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.15
aler ¢ : : 1.J SR 3.3.1.1 s 1.42 €5 cps
SR 3.3.177
SR 3.3.1.11
SR 3.3.1.1%
- (continued)
: #4717 RCZ lortrg! System capable ¢f fzz atteacaa. - tre ¢- mere rods not fully inserted

.z B210a tne T-1C (Fower Range Neutror © ..

~

2 Above the F.2 (Source Range Biock ferm-gsiye

& Beiow tn2 P-£ (Source Range Block Fermige:ve.

BYRON - UNITS 1 & 2

serze -,

rrrerlock

rrieriock

3.3.1-+4 13
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Table 3.3.1-1 (page 2 of 6)

Reactor Trip System Instrumentation

RTS Instrumentation

3.3.1

APPLICABLE MODES OR

OTHER SPECIFIED REQUIRED SURVEILLANCE ALORASE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS va s
6. Overtemperature AT 1.2 4 1 SR 3.3.1.1 Refe- w2
SR 3.3.1.3 Note 1 {~Fage
SR 2.3.1¢ 3.3..-18
SR 3.3.1.7 :
SR 3.3.1.10
SR 3.3.1.15
7 Overpower AT 1.2 4 E SR 3.3.1.1 Re<er 1o
SR 3.5.1.7 Note I (Page
SR 3.3.1.10 331419
SR 3.3..1.1%
g. Pressurizer Pressure
a  Low el ] K SR 3:3.1.1 = 1875 psig
SR 3.3.1°
SR 3.2.1.1¢C
, SR 3.3.1.12
D. Hign . 4 E SR 3.3.1.1 s 23983 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
¢ Crassurizer Water ¢ K K SR 3.3.1.1 = 92.5% of
-2ve’ - migr SR3.3.1° 1nstrument
SR 3.3.1.10 span
Fzacien loclemt £ k K SR 3.3.1.} 2 85.3% of
Ow - _Ow D2 100D} SR 3.3.17 toop mnimum
SR 3.3.1.10 measured flow
SR 3.3.1.15
feaztor Logien: Pump - : K SR 3.3.1.13 NA&
“.m  Drezxer position
(continued)
= Azove tnz 2.7 (Low Power Reactor Triz: f - mree
BYRON - UNITS 1 & 2 3.3.1-35 |14 Amendment 078167



Table 3.3.1-1 (page 3 of 6}
Reactor Trip System Instrumentation

RTS Instrumentation

3.3.1

FUNCTION

APPLICABLE MODES OR
OTHER SPECIFIED

SURVETLLANCE
REQUIREMENTS

Undervoltage
RCPs (per train)

Underfrequency
RCPs (per train)

Steam Generator (SG)
water Level - Low
Low (per SG)

a. Umt 1l

b Umt 2

Turs'ne Trip

2 tmergency Trip
negge~ Pressure
pe- tran;

“urcire Tnrottle
v ve [igsure
oor Tran,

o

Szfet, [ereziion (SD)
DTelAATINL
~o= Ingingerec

» "E3lure

N

SR
SR
SR

L LI

.......

SR
SR 3.3.1.1%

«) LD

W

-
G L
[y Y e

[PV
oo

LWWW Lt
bt §t ps bt s b s

wv

=
W LI LI Ly
bt g
o

o0
[P LA
[ AN ]

.1.10

v

[ R

(%1%}
3
[N
—
—

>

SR 3.3.1.:3

z i85 1% of
narrow range
1nstrumens
span

z 34.8% of
narrow range
nstrument
span

z 810 psic

= 1% oper

NA

~ZI.2 e 2.7 {Low Fower Reactor T-e--

lZve trz F.z [Power Range Neutror

BYRON - UNITS 1 & 2

3.3.1-#% 'S

(continuegd:

Amendment +67%—38%



Table 3.3.1-1 (page 4 of 6)

Reactor Trip System Instrumentation

RTS Instrumentation

3.3.1

APPLICABLE MODES OR

OTHER SPECIFIED REQUIRED SURVE]LLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
17. Reactor Trip
System Interlocks
a. Source Range Block 2(d 2 .0 SR 3.3.1.11 2 65-11 amp
Permissive, P-6 . SR 3.3.1.12
b. Low Power Reactor
Trips Block. P-7
(1) P-10 Input 1 3 p SR 3.3.1..1 NA
SR 3.3.1.1
(2) P-13 Input 1 2 P SR 3.3.1.10 NA
SR 3.3.1.12
¢. Power Range 1 3 P SR 3.3.1.11 s 3Z.1% RTP
Neutron Flux. P-8 SR 3.3.1.12
d. Power Range ..2 3 0 SR 3.3.1.11 2 7.9% RT? anc
Neutron Flux. P-10 SR 3.3.1.12 s 12 1% R7P
e. Turbine Impulse i 2 P SR 3.3.1.10 s 12.1%
Pressure, P-13 SR 3.3.1.12 turbine power
18 Reacto~ Trip L2 2 trans N SR 3.3.1.4 NA
Breakers (RTBs)(9) (3) .2
KALRNV L LR J tramns C SR 3.3.1.4 NA
1% Reaztor Trip Breaker il gacr per RTB Q SR 3.3.1.4 NA
uncervolitage and Snhunt (
Tr1p Mechantsms atée. ales cla . eacn pe- RATB SR 3.3.1.4 NA
2l Automatic Trip Logic DG  trawns M SR 3.3.1.5 NA
28l glar gla) s trawns o SR 3.3.1.5 NA

2. witr Rod Cenirol System capaple ¢4 -:c:

(c. B2low thne F-6 (Source Range Block se-r:tsiye

uy

BYRON - UNITS 1 & 2

rrae mey

3.3.1-H I¢

~ i7I7ewe 0" one o- rore rods not fully nserted.

intlyding any reacto~ trip bypas: -ease”: t-2% ¢z -~azeez 'r anz closed for bypassing an RTB.
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RTS Instrumentation
3.2.1

Table 3.3.1-1 (page 5 of 6)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
| Trip Setpoint by more than 1.04% of AT span.

4 1 l+7,5
Lparrms) 1 AT fk-k TS e 1 g +K, (P-P))- f(A T)
(1+7,8) [1+7,5 (1+7.5) (1+7,5)

Where: AT is measured Reactor Coolant System (RCS) AT. °F.
AT, is the indicated AT at RTP. °F,
s is the Laplace transform operator. sec?.
T is the measured RCS average temperature, °F.
T is the nominal T, @t RTP. = 588 4°F.

P is the measured pressurizer pressure. psig.
P~ 1is the nominal RCS operating pressure, = 2235 psig.

K, = 1.325 K. = 0.0297°F K, = 0.00181/psig
7, = 8 sec T- = 3 sec T, s 2 sec
7. = 33 sec T. = 4 sec Te = 2 sec

f.(AI) = -3.35{24 + (q. - q.)} when Q. - Q, < - 24% RTP
0% of RTP when -24% RTP = q, - q, = 10% RTP
4.11{(q; - q.) - 10} when g, - q, > 10% RTP

Where q. and q. are percent RTP in the upper and lower halves

of the core respeciively. and q. * q, 1s the total THERMAL
POWER in percen+ R7:

BYRON - UNITS 1 & 2 3.3.1-48 17 Amendment 3674167



RTS Instrumentation
3.3.1

©7 Table 3.3.1-1 (page 6 of 6)
Reactor Trip System Instrumentation

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
| Setpoint by more than 3.60% of AT span.

(1) [ 1 s [ 1 ). 1
AT 1K,- T- T ——-T'I-f,(A1
T Js 0 4 KS 1 ,Kﬁ 1+TGS 2( )

(1+7,5) l1+r3s 1+7,5 (1475

Where: AT is measured RCS AT, °F.
ATy is the indicated AT at RTP. °F.
s is the Laplace transform operator. sec!.
T,1s the measured RCS average temperature, °F.
T is the nominal T, at RTP, s 588.4°F.

Ke = 1.072 K; = 0.02/°F for increasing T,, K, = 0.00245/°F when T > T*
0/°F for decreasing Tou 0/°F when T = T"

T, = 8 sec T, = 3 sec T3 5 2 secC

T, = 2 sec 7, = 10 sec

f.(AI) = 0 for all Al.

BYRON - UNITS 1 & 2 3.3.1-49 18 Amendment 387—8—182



" Reporting Requiremegtg

5.6 Reporting Requirements

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
- reload cycle, or prior to any remaining portion of a reload
cycle. and shall be documented in the COLR for the
following: : :

LCO 3.1.1. "SHUTDOWN MARGIN (SDM)":

— LCO 3.1.3. "Moderator Temperature Coefficient”:

L3O 3.2.5 " Lecar ure LCO 3.1.5. "Shutdown Bank Insertion Limits":

HriomBudieate Bodig LCO 3.1.6. "Control Bank Insertion Limits":

Ratio (CNEP) % LCO 3.1.8. "PHYSICS TESTS Exceptions — MODE 2":

b LCO 3.2.1. "Heat Flux Hot Channel Factor (Fo(Z))": .

LCO 3.2.2. "Nuclear Enthalpy Rise Hot Channel Factor (FY,)":
LCO 3.2.3. "AXIAL FLUX DIFFERENCE (AFD)": and-
LCO 3.9.1. "Boron Concentration”: ard

b. The analytical methods used to determine the core operating
' Timits shall be those previously reviewed and approved by
the NRC. specifically those described in the following
documents : -

1. WCAP-9272-P-A. "Westinghouse Reload Safety Evaluations
Methodology." July 1985,

re Mondoring and Operat 1on S Supgor +System ) August 1374,

3. NFSR-0016. "Commonwealth Edison Company Topical Report
ogsgenchmark of PWR Nuclear Design Methods.” July
1983.

4. NFSR-0081. "Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods Using the
Phoen1x-P and ANC Computer Codes." July 1990.

5. Comid lette- from D. Saccomando to the Office of
Nuclear Reactior Regulation dated December 21. 1994
transmitting an attachment that documents applicable
sections oY WCAP-11992/11993 and ComEd application of
the ULT metnocology addressed in "Additional
Information Regarding Application for Amendment to
Facility Operating Licenses-Reactivity Control
Systems . "

BYRON - UNITS 1 & 2 5.6

3 Amendment 186~



Reporting Requiremegtg

5.6 ReportingkRequifeménts

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

6. WCAP-9220~P-A, "Westinghouse ECCS Evaluation
Mode1-1981 Version." February 1982.

7. WCAP-9561-P-A, Add. 3. "BART A-1: a Computer Code for
Best Estimate Analysis of Reflood Transients - Special
Report: Thimble Modeling in Westinghouse ECCS
Evaluation Model.” July 1986. -

8. WCAP-10266-P-A. "The 1981 Version of Westinghouse
Evaluation Model using BASH Code," March 1987 x
including Addendum 1 "Power Shape Sensitivity
Studies,” Revision 2-P-A, dated December 15, 1987. and

~ Addendum 2 "BASH Methodology Improvements and
Reliability Enhancements.” Revision 2, Dated May 1988.

9. WCAP-10079-P-A. "NOTRUMP. A Nodal Transient Small
Break and General Network Code." August 1985.

10.  WCAP-10054-P-A. "Westinghouse Small Break ECCS
Evaluation 1 using NOTRUMP Code," August 1985.

11.  WCAP-10216-6. Revision 1. “Relaxation of Constant
Axial Offset Control - F, Surveillance Technica)
Specification.” February 1994:

C. The core operating 1imits shall be determined such that all
applicable limits (e.g.. fuel thermal mechanical limits,
core thermal hydraulic limits. Emergency Core Cooling
Systems (ECCS) 1imits. nuclear limits such as SDM. transient
analysis 1imits. and accident analysis limits) of the safety
analysis are met: and

d. The COLR. ncluding any midcycle revisions or supplements.
agg]l be provided upor 1ssuance for each reload cycle to the

"

BYRON - UNITS 1 & 2 56-4 Amendment 186~
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' FOR lNFORMAT,ON | Rod Group Alignment L%'mi"cls1
3.1 REACTIVITY CONTROL SYSTEMS™

3.1.4 Rod Group A]ignment Limits

LCO 3.1.4 - A1l shutdown and control rods shall be OPERABLE.

AND

Individual indicated rod positions shall be within 12 steps
of their group step counter demand position.

APPLICABILITY: MODES 1 and 2.

ACTIONS _
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more rod(s) A.1.1 Verify SDM is within 1 hour
inoperable. the limits specified
in the COLR.
OR

A.1.2 Inmitiate boration to 1 hour .
;estore SDM to within
imit.

A2 Be in MODE 3. | 6 hours

{continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-1 " Amendment 98



ACTIONS (continued) "

. Rod Group Alignment Limits

3.1.4

CONDITION -

- REQUIRED ACTION

COMPLETION TIME

- B. One rod not within

alignment limits.

B.1

B.1

.1 Verify SDM is within
the limits specified
in the COLR.

OR

.2 Initiate boration to

restore SDM to within
limit.

1 hour

1 hour

" AND
B.2 Reduce THERMAL POWER 2 hours ¥rom. diccovery ~
to = 75% RTP. Condition B conLurs eng
’ﬁ‘f’l r-lr.u:p*_erc:n:,;‘ll 1ty of Pawer
Lok [ 129 ¢ t i
AND Sys+elr5.1 (PbMSj‘ﬁ 1or\ng
B.3 Verify SDM is within Once per
the Timits specified |12 hours
in the COLR.
AND
8.4 oF e A 72 hours
—etern,
ANP Hci Chmml:l F'oce’ror (Lr‘-::( ))
- and Nucleqr Enthalpy'Ride
Hot Cl.ainiel Factor )
AND
B.g Re-evaluate safety 5 days
analyses and confirm
results remain valid
for duration of
operation under these
conditions.
(continued)
BRAIDWOOD - UNITS 1 & 2 3.1.4-2 Amendment 98—



ACTIONS (continued)

+ 72T Rod Group Alignment Limits

3.1.4

CONDITION REQUIRED ACTION COMPLETION TIME
O : (») .
<. Required Action and €.1 Be in MODE 3. 6 hours
%ssocigtgd gompletgon
ime of Condition
not met. ‘,__’;//z
(or Required Achion €.3)
C c S
. More than one rod not [6.1.1 Verify SDM is within |1 hour
within alignment the limits specified
limit. in the COLR.
OR
C
B.1.2 Initiate boration to 1 hour
restore required SDM
to within limit.
AND '
(Trcert 3.1.4-3A > |-B-2 Be~—3-r-NoBE—g3- o—hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.4.1 Verify individual rod positions within 12 hours
alignment ‘imit.
SR 3.1.4.2 Verify rod freedom ¢! movement 92 days
(trippability) by moving each rod not fully
inserted 1n the core 2 10 steps in either
direction. "
(continued)

BRAIDWOOD - UNITS 1 & 2

3.1.4-3
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3.1.4 Rod Group ATignment Limits

Insert 3.1.4¥3A{§;};f_,_
ACTIONS 5

%

CONDITION

REQUIRED ACTION

—_—
COMPLETION TIME

€.2

Be in MODE 3.

NOTE-
Only required to be
performed when PDMS
is OPERABLE.

Restore rod(s) to
within alignment
limit.

BYRON/BRAIDWOOD - UNITS 1 & 2

3.1.4-3A

6 hours from
discovery of
Condition C
concurrent with
inoperability of
PDMS

72 hqurs

Amendment x



- Rod Group Alignment Limits
o 3.1.4

SURVEILLANCE REQUIREMENTS (continued)
. SURVEILLANCE FREQUENCY

SR 3.1.4.3 Verify rod drop time of each rod. from the Prior to
fully withdrawn position, is = 2.7 seconds criticality
from the beginning of decay of stationary after each
gripper coil voltage to dashpot entry, removal of the
with: reactor head

a. T, 2 550°F: and

b. A1 reactor coolant pumps operating.

% B

BRAIDWOOD ~ UNITS 1 & 2 3.1.4-4 Amendment 58—



Rod Position Indication

3.1.7
" 3.1 REACTIVITY CONTROL SYSTEMS
3.1.7 Rod Position Indication
Lo 3.1.7 The Digital Rod Position Indication (DRPI) System and the

Demand Position Indication System shall be OPERABLE.

APPLICABILITY:  MODES 1 and 2.

ACTIONS

NOTE
Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One DRPI per group A.l Verify the position Once per 8 hours
inoperable for one or of the rods with
more groups. 1noperable DRPIs by
_ #5Hg-movable—incare
|eLtactors .
OR
A.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.
B. One_or more rods with |B.1 Initiate action to Immediately
inoperable DRPIs have veri1fy the position
been moved in excess of the rods with
of 24 steps in one 1noperable DRPIs by
direction since the g i
last determination of ge
the rod’s position.
OR
B.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.7-1 Amendment 98



FOR INFORMATION

ONLY

ACTIONS (continued)

Rod Position Indication

3.1.7

CONDITION REQUIRED ACTION COMPLETION TIME
One demand position C.1.1 Verify by Once per 8 hours
indicator per bank administrative means
inoperable for one or all DRPIs for the
more banks. affected bank(s) are
OPERABLE.
AND |
C.1.2 Verify the most Once per 8 hours
withdrawn rod and the
least withdrawn rod
of the affected
bank(s) are
s 12 steps apart.
®
C.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.
Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY :

SR 3.1.7.1

Verify each DRPI agrees within 12 steps of
the group demand position for the full
indicated range of rod travel.

BRAIDWOOD ~ UNITS 1 & 2

3.1.7-2

Prior to
criticality
after each
removal of the
reactor head.

%
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’3.2 POWER DiSTRIBUTIQN LIMITS
3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

Fo(2)
2.

LCO 3.2.1 Fo(Z). as approximated by F§(Z) and Fi(Z). shall be within the
limits specified in the COLR. -
APPLICABILITY: MODE 1.
ACTIONS __
CONDITION REQUIRED ACTION COMPLETION TIME
A. F§(Z) not within Al Reduce THERMAL POWER | 15 minutes
limit. = 1¥ RTP for each
: 1% F§(Z) exceeds
Timit.
AND
A2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints = 1%
for each 1% F{(Z)
exceeds limit.
AND
A.3 Reduce Overpower AT .72 hours
trip setpoints = 1%
for each 1% F§(2)
exceeds limit.
alktig
—d Popform—SR—3—2—3—] Prior—to
SR 3217 exceedirg—the
FHERMAT—PERER
Aetion—i—t-
(continued)
BRAIDWOOD - UNITS 1 & 2 3.2.1-1 Amendment 98-



Fo(Z)

ACTIONS (continued)

CONDITION . REQUIRED ACTION COMPLETION TIME
B. F§(Z) not within B.1 Reduce THERMAL POWER | 4 hours
limits- 2z 1% RTP for each
1% F§(Z) exceeds
limit.
AND
B.2 Reduce Power hange 72 hours
Neutron Flux-High
trip setpoints = 1%
for each 1% F¥(2)
exceeds Timit.
AND
B.3 Reduce Overpower AT 72 hours
trip setpoints = 1% _
for each 1% F¥(Z)
exceeds limit.
AhB-
B4  PerformSR-3-2-3—1 Prier—te-
-SR—3—21-2. +ereastng
THERMA—PORER
=N
above-the—Hmit
C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time not met.
BRAIDWOOD - UNITS 1 & 2 3.2.1-2 Amendment 98-



SR 3.2.1.1 Note | and SR 3.2.1.2 Note | 3°§21)

SURVEILLANCE REQUIREMENTS //1
~ NOTE

During power escalation at the beginning of each cycle. THERMAL POWER may be

increased until an equilibrium power level has been achieved. at which a power

distribution map is obtained.

SURVEILLANCE | FREQUENCY
_ﬁ> .
SR 3.2.1.1  Verify F§(Z) is within 1imit specified in Prior to
the COLR. exceeding
————@nset 32.1-3A) 75% RTP after
, _ each refueling
AND

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 10% RTP. the
THERMAL POWER
at which F§(2)
was last
verified

AND

31 Effective
Full Power Days
(EFPD) :
thereafter

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-3 Amendment 98-



© 3.2.1 Heat Flux Hot Channel Factor (Fy(Z))

Insert 3.2.1-3A: .
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.1.1 NOTES
- 1. During power escalation at the
beginning of each cycle. THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained.

2. Not required to be performed until
12 hours after declaring Power
Distribution Monitoring System (PDMS)
inoperable. Performance of SR 3.2.1.3
satisfies the initial performance of
this SR after declaring PDMS
inoperable.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 3A Amendment x



SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

Ensert 32.1-4A —>

SR 3.2.1.2

NOTé;)

2.1f F¥(Z) measurements indicate that the

' Fe(2)
maximum over z ‘m

has increased since the previous evaluation
of F§(2):

a.

Increase FJ(Z) by the greater of a
factor of 1.02 or by an appropriate
factor specified in the COLR and
reverify F5(Z) is within limits
specified in the COLR: or

Repeat SR 3.2.1.2 once per 7 EFPD

until either a. above is met or two
successive flux maps indicate that the

. Fe(2)
maximum over z W

-has not increased.

Verify F3(Z) is within limit specified in
the COLR.

Prior to
exceeding
75% RTP after
each refueling

AND

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-4

Amendment 98-



3.2.1 Heat Flux Hot Channel Factor (Fo(2))

Insert 3.2.1-8A:
SURVEILLANCE REQUIREMENTS

—_—
SURVEILLANCE FREQUENCY

SR 3.2.1.2 NOTES
1. During power escalation at the
beginning of each cycle, THERMAL POWER
may be increased until an equilibrium
power Tevel has been achieved, at
which a power distribution map is
obtained.

3. Not required to be performed until
12 hours after declaring PDMS
inoperable. Performance of SR 3.2.1.4
satisfies the initial performance of
this SR after declaring PDMS
inoperable. .

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 4A Amendment x



Fo(Z)

SURVEILLANCE REQUIREMENTS .
’ SURVEILLANCE FREQUENCY

SR 3.2.1.2 (continued) : - Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding, by
= 10% RTP. the
THERMAL POWER
at which Fg(2)
was last
verified

AND

31 EFPD
thereafter

%

Tneer+ 32T-5A)r— SR 3..1.2 and SR 3.2.1.4

BRAIDWOOD - UNITS 1 & 2 3.2.1-5 Amendment 96-



3.2.1 Heat'FluX'Hot Channel Factor (Fo(2))
“Insert 3.2.1-5A:
SURVEILLANCE REQUIREMENTS

— e
—_——
SURVEILLANCE FREQUENCY

SR 3.2.1.3 NOTE
~ Only required to be performed when PDMS is
OPERABLE .

Verify F§(Z) is within limit specified in 7 days
the COLR.

SR 3.2.1.4 NOTE
Only required to be performed when PDMS is
OPERABLE .

Verify F§(Z) is within limit specified in 7 days
the COLR.

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.1- 5A Amendment x



A
Fax

3.2.2
3.2 POWER DISTRIBUTION LIMITS o
3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FX.)
Lco 3.2.2- Fan shall be within the limits specified in the COLR.
APPLICABILITY:  MODE 1.
" ACTIONS : -
CONDITION ' REQUIRED ACTION COMPLETION TIME
A. NOTE A.l Reduce THERMAL POWER | 4 hours
Required Actions A.2 to < 50% RTP.
and A.4 must be
completed whenever AND
- Condition A is .
entered. A2 4¥¥¥eﬂﬂ4§%ék£vﬁv%r 24 hours
Determine F,H.
: AND
Fax NOt within 1imit.
A.3 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints to
= 55% RTP.
AND
(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.2-1 Amendment 98-



N
Fan

3.2.2
SURVEILLANCE REQUIREMENTS
L SURVEILLANCE FREQUENCY
Chosert 32.2-34a)—>
SR 3.2.2.1 Verify Fl, is within Timits specified in the | Prior to
COLR. v : exceeding

75% RTP after
each refueling
AND '
31 Effective
Full Power Days
thereafter

(Tnseri 3z2-3e —> SR 3. 2‘.2.2

BRAIDWOOD - UNITS 1 & 2 3.2.2-3 " Amendment 98~



3.2.2 Nd&TEéb‘Eﬁfﬁgfby Rise Hot Channel Factorv(FﬁH)

Insert 3.2.2-3A:
SURVEILLANCE REQUIREMENTS

SURVEILLANCE oo FREQUENCY

SR 3.2.2.1 NOTE-
Not required to be performed until 12 hours
after declaring PDMS inoperable.
Performance of SR 3.2.2.2 satisfies the
initial performance of this SR after
declaring PDMS inoperable.

Insert 3.2.2-38:
SURVEILLANCE REQUIREMENTS
SURVE ILLANCE FREQUENCY

SR 3.2.2.2 NOTE

Only required to be performed when PDMS is
OPERABLE .

ggiéfy Faw s within limit specified in the |7 days

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.2- 3A Amendment x



Replaced by NUREG-143I1,Revision |, RAOC
Technical Specification with exception s L0
3.\ POWER DIST&iéﬂTiON'LIMITs
3.2.3\AXIAL FLUX DIFFERENCE (AFD)

R R NG I

The AFD:

a. Shall be maintained within the target bafld about the
tgrget flux difference. The target bapf is specified in
the COLR. : _

May deviate outside the target bang’with THERMAL POWER
< 90% RTP but = 50% RTP. provided/AFD is within the
cceptable operation limits and Lumulative penalty
yiation time is = 1 hour durifig the previous 24 hours.
acceptable operation limifs are specified in the

C. May dev\ate outside the rget band with THERMAL POWER

NOTES
idered outside the target band when
excore channels indicate AFD to be

two or more QP
' band.

outside the targy

P
2. Penalty deviation t\me shall be accumulated on the basis
of a 1 minute-penalt\deviation for each 1 minute of

power operation with TNERMAL POWER = 50% RTP. and AFD
outside the  target band®
3. Penalty déviation time shaN be accumulated on the basis
of a 0/§ minute penalty deviytion for each 1 minute of
powersoperation with THERMAL ROWER > 15% RTP and
< 50% RTP. and AFD outside the arget band.
4. A’total of 16 hours of operation be accumulated with
AFD outside the target band without enalty deviation
/ time during surveillance of power range channels in
// accordance with SR 3.3.1.6. provided AND is maintained
y, within acceptabis operation limits.

/
APPLICABIQ}TY: MODE 1 with THERMAL POWER > 15% RTP.

7

I//'

///ERAIDWOOD - UNITS 1 & 2 3.2.3-1 Amendment 98



COMPLETION

A. THE POWER A.l Restore AFD to within | 15 minutfs
. target band,
D S
AFD not witKin the
target band. ///
B. Required Action an B.1 Reduce THERMAL PAWER | 15 minutes
associated Completio to < 90% RTP.
Time of Condition A
not met. \\\
C. NOTE C.1 THERMAL POWER | 30 minutes

Required Action C.1
must be completed
whenever Condition C
1S entered.

THERMAL POWER
< 90% RTP and
= 50% RTP with
cumulative penalty
deviation time

> 1 hour during the:
previous 24 hours.

operatjOn limits.

S0% RTP.

BRAIDWOOD - UNITS 1 & 2

3.2.3-2




AFD
3.2.3

/

:Z>}QNS (continued)

\ CONDITION - | REQUIRED ACTION COMPLETION TME
D. \ NOTE D.1 °  Reduce THERMAL POWER |9 hours ~

RequireX Action D.1 to < 15% RTP. /

must be oqmpleted o e 7

whenever dition D Py
is entered. /S
| /

Required Action nd //

associated Compiekion //’

Time for Condition

not met. ////
ﬁ/&f

SURVEILLANCE REQUIREMENTS \ _%

SURVEILLANCt\ ./’ FREQUENCY
a
SR 3.2.3.1 Ver1fy AFD 1is within ;*mxﬁs for each 7 days
OPERABLE excore chann
,/ \
SR 3.2.3.2 Update target fMix difference. \\\\ Once within
A 31 Effective
\\\ Full Power Days

(EFPD) after
each refueling

/ AND
/ 31 EFPD
/// \¥Q$feafter
/ - X
/ = {ontinued)

BRAIDWOOD ~ UNITS 1 & 2 3.2.3-3 Amendment 98



AFD

3.2.3
%EILLANCE REQUIREMENTS _(cont inueds . ,//
|  SURVEILLANCE FREQUENCY/
4
SR 3.2.3) NOTE /
The initial target flux difference after //
each refueling may be determined from /

design predictions.

De rmine. by measurement, the target flux

\ /
\ /
V4
\ /
———— \ 4

\ /

\_. /'

\5\‘/_“
SN

AN

\

, N
7 N

.'/”‘
//
V4
/
/
,./
»'/,
N
I/.,
/
,_/
BRAIDWOOD - UNITS 1 & 2 3.2.3-4

./6::; within

31 EFPD after
each refueling

AND

92 EFPD
thereafter

e —————————————
N e ——— ——

Amendment 98



AFD
3.2.38

3.2 POWER DISTRIBUTION LIMITS

3.2.38 AXIAL FLUX DIFFERENCE (AFD) (Retaxed—Axiat—Bffset—Contrel—{RAGS)
~Methedology)- :

Lco 3.2.3 The AFD in-%—flux—difforence-units shall be maintained
within the limits specified in the COLR.

NOTE -
The AFD shall be considered outside 1imits when two or more
OPERABLE excore channels indicate AFD to be outside limits.

when fower Oistribution

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTﬂ. MomTorin Sys+em (PDMS)
1S inoperaq \e

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within limits. | A.1 Reduce THERMAL POWER 30 minutes
to < 50% RTP. :

—_—

SURVEILLANCE REQUIREMENTS '
—%
SURVEILLANCE FREQUENCY

Incert 3.2.5-,4 —

tS
SR 3.2.3.1 Verify AFégaithin limits for each OPERABLE 7 days
excore channel.

3.2.3-1 Anendrment
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3.2.3 AXIAL FLUX DIFFERENCE (AFD)

lnégrz;z_z_azlA
SURVEILLANCE REOUIREMENTS
" SURVEILLANCE

FREQUENCY

SR 3.2.3.1 NOTE-

Not regu1red to be performed until 12 hours

after declaring PDMS inoperable.

BYRON/BRAIDWOOD ~ UNITS 1 & 2 3.2.3- 1A

)l

Amendment x



QPTR
3.2.4

3.2 POWER DISTRIBUTION LIMITS
3.2.4 QUADRANT POWER TILT RATIO (GPTR)

LCO 3.2.4  The QPTR shall be = 1.02.

o o | when Power Dictribution
APPLICABILITY:  MODE 1 with THERMAL POWER > 50% RTPr Moniitorin Sys+cm (POMS)
1S inoperable

“ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within 1imit. | A.1 Reduce THERMAL POWER | 2 hours after

2z 3% from RTP for | each QPTR
eaghoéz of QPTR determination
> . -

A2 Determine QPTR and Once per
reduce THERMAL POWER 12 hours
=z 3% from RTP for
each 1% of QPTR

>1.00.

AND GSR3.2.1.2,)

A.3 Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. | achieving

equilibrium
conditions from
a THERMAL POWER
reduction per
Ee?uired Action

AND

Once per 7 days |
thereafter

(continued)

BRAIDWOOD -~ UNITS 1 & 2 3.2.4-1 ' Amendment 98~



FOR lNFORMATlON
ONLY

ACTIONS

QPTR
3.2.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (contihued);g, - A4 Re—eva]uate safety Prior to
' L analyses and confirm | exceeding the
results remain valid | THERMAL POWER
for duration of limit of
operation under this | Required
condition. Action A.1
AND
A.5 NOTES
1. Perform Required
Action A.5 only
after Required
Action A.4 is
completed.
2. Required Action
A.6 shall be
completed
whenever Required
Action A.5 is
performed.
Normalize excore Prior to
detectors to restore exceeding the
QPTR to within THERMAL POWER
limits. limits of
Required
Action A.1
AND
(continued)
BRAIDWOOD - UNITS 1 & 2 3.2.4-2 Amendment 98



QPTR

3.2.4
ACTIONS |
CONDITION ' - ~ REQUIRED ACTION COMPLETION TIME
A. (continued) - A6 —-NOTE
. : Perform Required
Action A.6 only after
Required Action A.5
is completed.
()SR 34.'.2,)_ .
Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving
equilibrium
conditions at
RTP not to

exceed 48 hours
after exceeding
the THERMAL
POWER Timit of
Required

Action A.1

B. Required Action and B.1 Reduce THERMAL POWER | 4 hours
associated Completion to = 50% RTP.
Time not met.

S

BRAIDWOOD - UNITS 1 & 2 3.2.4-3 " Amendment 9~



QPTR

SURVEILLANCE REQUIREMENTS
_ SURVEILLANCE o FREQUENCY

SR 3.2.4.1 NOTES
1. With input from one Power Range
Neutron Flux channel inoperable and
THERMAL POWER = 75% RTP. the remaining
three power range channel inputs can
be used for calculating QPTR.

2. SR 3.2.4.2 may be performed in lieu of
(Ensert 3.2.4-4A )—»>»  this Surveillance.

Verify QPTR is = 1.02 by calculation. 7 days

SR 3.2.4.2 NOTE}:>

E ). Not required to be performed until 12 hours
after input from one Power Range Neutron
Flux channel is inoperable with THERMAL

(Tnserd 3.2.4-48 )3 POWER > 75% RTP.

Verify QPTR is = 1.02 using the movable 12 hours
incore detectors.

BRAIDWOOD - UNITS 1 & 2 3.2.4-4 Amendment 98—



3.2.4 QUADRANT PONER”TILT RATIO (QPTR)

Insert 3.2.4-4A:

SURVEILLANCE REQUIREMENTS

SURVEILLANCE - FREQUENCY
SR 3.2.4.1 NOTES
2.
3. Not required to be performed until

12 hours after declaring PDMS
inoperable.

Insert 3.2.4-4B:

SURVEILLANCE REQUIREMENTS

—_—
SURVEILLANCE FREQUENCY

SR 3.2.4.2

NOTES

Not required to be performed until
12 hours after declaring PDMS
inoperable.

-

BYRON/BRAIDWOOD - UNITS 1 & 2 3.2.4- 4A

Amendment x



. Ansert ITS 3.2.5

DNBR
3.2.5

3.2 POMER DISTRIBUTION LIMITS -
3.2.5 Departurevfrom Nucleate Boiling Ratio (DNBR)

LCO 3.2.5 - DNBR sha]] be within the Timit specified in the COLR.

APPLICABILITY: MODE 1 with THERMAL POWER 2 50% RTP when Power D1str1but1on
Monitoring System (POMS) is OPERABLE.

ACTIONS

———

CONDITION REQUIRED ACTION COMPLETION TIME

A. DNBR not within Timit. | A.1 Restore DNBR to 2 hours
within Timit.

B. Required Action and B.1 Reduce THERMAL POWER | 4 hours
associated Completion to < 50% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.2.5.1 Verify DNBR 1s within limit specified in 7 days
the COLR.

BRAIDWOOD - UNITS 1 & 2 3.2.5-1 Amendment x



L owy

'3 3.1 Reactor Tr1p System (RTS) Instrumentat1on -

LC0 3.3.1
- o shal] be OPERABLE.

.. APPLICABILITY: According to Table 3.3.1-1.
ACTIONS

B “RTS Instrumentation

3.3.1

- The RTS instrumentation for each Function in Table 3.3.1-1

NOTE

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions [A.1 Enter the Condition Immediately
with one or more referenced in
required channels or Table 3.3.1-1 for the
" trains inoperable. channel(s) or
train(s).
B. One Manual Reactor B.1 Restore channel to 48 hours
Trip channel OPERABLE status.
inoperable.
OR
B.2 Be in MODE 3. 54 hours
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-1 Amendment 98



RTS Instrumentation

3.3.1
ACTIONS (continued) ' |
CONDITION REQUIRED ACTION COMPLETION TIME
C. One channel or train NOTE
inoperable. While this LCO is not met for
- Function 18, 19, or 20 in
MODE 5. making the Rod
Control System capable of rod
withdrawal is not permitted.
C.1 Restore channel or 48 hours
train to OPERABLE
status.
OR
C.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
C.2.2 Place the Rod Control | 49 hours
System in a condition
incapable of rod
withdrawal.
(continued)

BRAIDWOOD ~ UNITS 1 & 2

3.3.1-2 Amendment S8-



ACTIONS (continued)

RTS Instrumentation

3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. One Power Range
Neutron Flux-High

channel inoperable.

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing and
setpoint adjustment of other
channels.

trip. ™\
AND X
NOF

Only required-to be performed
when the Power Range Neutron
Flux input” to QPTR is

D.1@ Place channel in 6 hours
trip.
AND
D. K2 ReducsngE$gAL POWER | 12 29 S
~_ tos :
. v
OR ‘ ) _ )
D.2.1  Placexchannel 1n////// 6 hours

1nopegabﬁe. \\\\
)3?5?2 Perform SR 3.2.4.2. Once pe
% 12 hours
OR
D.3z Be in MODE 3. 12 hours
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-32 Amendment <&



RTS Instrumentation

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
E. One channel- - NOTE
inoperable. . The inoperable channel may be
S bypassed for up to 4 hours
for surveillance testing of
other channels.
£.1 Place channel in 6 hours
trip.
OR
E.2 Be in MODE 3. 12 hours
F. One Intermediate Range | F.1 Reduce THERMAL POWER | 2 hours
Neutron Flux channel to < P-6.
inoperable.
OR
F.2 Increase THERMAL 2 hours
POWER to > P-10.
G. Two Intermediate Range | G.1 Suspend operations Immediately
Neutron Flux channels involving positive
inoperable. reactivity additions.
AND
G.2 Reduce THERMAL POWER | 2 hours
to < P-6.
H. One Source Range H.1 Suspend operations Immediately
Neutron Flux channel .. 1nvolving positive
inoperable. reactivity additions.
(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-4 3 Amendment 98-



ACTIONS (continued)

RTS Instbumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
I. Two Source Range I.1 ~ Open Reactor Trip Immediately
Neutron Flux channels Breakers (RTBs).
inoperable. .
‘ J. One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
OR
J.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
J.2.2  Place the Rod Control | 49 hours
System in a condition
incapable of rod
withdrawal.
K. One channel NOTE
inoperable. The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
K.1 Place channel in 6 hours
trip.
OR
K.2 Reduce THERMAL POWER | 12 hours
to < P-7.
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-54 Amendment 98-



* ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

L. One Turbine Trig
channel inoperable

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place chahne] in
trip.

L.2 Reduce THERMAL POWER
to < P-8.

6 hours

12 hours

M. One train inoperable.

NOTE
One train may be bypassed for
up to 4 hours for
surveillance testing provided
the other train is OPERABLE.

M.1 Restore train to
OPERABLE status.

OR

M.2 Be in MODE 3.

6 hours

12 hours

BRAIDWOOD - UNITS 1 & 2

3.3.1-¢5

(continued) .
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ACTIONS _(continued) ~

RTS Instrumentation

3.3.1

- CONDITION

REQUIRED ACTION - .

COMPLETION TIME

N. One RTB traih'*;,gl
inoperable. o

NOTES -
One train may be bypassed
for up to 2 hours for -
surveillance testing,
provided the other train
is OPERABLE.

One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or shunt
trip mechanisms, provided
the other train is
OPERABLE.

Restore train to
OPERABLE status.

Be in MODE 3.

1 hour.

7 hours

0. One or more channels
inoperable.

0.1

0.2

Verify interlock is
in required state for
existing unit
conditions.

Be in MODE 3.

1 hour

7 hours

BRAIDWOOD - UNITS 1 & 2

3.3.1-#2 6

(continued)

Amendment 98-



ACTIONS (continuedfd‘

RTS Instrumentation
3.3.1

CONDITION = REQUIRED ACTION COMPLETION TIME
P. One or more channels P.1 Verify interlock is 1 hour
inoperable. . - in required state for
: existing unit
conditions.
OR
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism Q.1 Restore inoperable 48 hours
inoperable for one trip mechanism to
RTB. OPERABLE status.
OR
Q.2 Be in MODE 3. - 54 hours
SURVEILLANCE REQUIREMENTS
NOTE
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
SURVEILLANCE FREQUENCY
SR 3.3.1.1 Perform CHANNEL CHECK.. 12 hours
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-8 7 Amendment 98-



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.2  — NOTES
- 1. Adjust NIS channel if absolute

difference is > 2%.

2. Not required to be:performed until
12 hours after THERMAL POWER is
= 15% RTP.

Compare results of calorimetric heat
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

24 hours

SR 3.3.1.3 NOTES———==
1. Adjust NIS channel if absolute
difference is = 3%.

2. Only required to be performed with
THERMAL POWER > 15% RTP.

Compare results of the incore-deteeter
measurements to NIS AFD.

Prior to
exceeding
75% RTP after
each refueling

AND

31 Effective
Full Power Days
(EFPD)
thereafter

BRAIDWOOD ~ UNITS 1 & 2 3.3.1-98

(continued)
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RTS Instrumentation

3.3.1
'SURVEILLANCE REQUIREMENTS _(continued)
~ SURVEILLANCE FREQUENCY
SR 3.3.1.4 NOTE
This Surveillance must be gerformed on the
- RTBB prior to placing the ypass breaker in
service. '
Perform TADOT. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.6 NOTE
Not required to be performed until 24 hours
after THERMAL POWER 15 = 75% RTP.
Calibrate excore channels to agree with 92 EFPD
incore detecter- measurements .
SR 3.3.1.7 NOTE
Not required to be performed for source
range instrumentation prior to entering
MODE 3 from MODE Z unt1l 4 hours after
entry into M3DZ 3
Perform COT 92 days
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-48 9 Amendment 98



RTS Instrumentétion

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.8 ' NOTE
This Surveillance shall include
verification that interlocks P-6 and P-10
are in their required state for existing
unit conditions.
Perform COT. [ )
Only required
when not
performed
within previous
92 days
Prior to
reactor startup
AND
Four hours

after reducing
power below
P-10 for power
and
intermediate
instrumentation

AND

Four hours
after reducing
power below P-6
for source
range
instrumentation

AND

Every 92 days
thereafter

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-& 10 Amendment <98



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
o ~ SURVEILLANCE FREQUENCY
SR 3.3.1.9 NOTE
, Verification of setpoint is not required.
Perform TADOT. 92 days
SR 3.3.1.10 NOTE
This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.
Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.11 NOTE
Neutron detectors are excluded from CHANNEL
CALIBRATION.
Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.12 Perform COT. 18 months
SR 3.3.1.13 - NOTE
Verification of setpoint 1s not required.
Perform TADOT. 18 months
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-% } Amendment 98



| RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
| . SURVEILLANCE S FREQUENCY
SR 3.3.1.14  ~——— NOTE -
- ~ Verification of setpoint is not required.
Perform TADOT. SR ) | S—
: Only required
when not
performed
within previous
31 days
Prior to

reactor startup

SR 3.3.1.15 NOTE
Neutron detectors are excluded from
response time testing.

Verify RTS RESPONSE TIME is within Timits. 18 months on a
BXQ?EERED TEST

BRAIDWOOD - UNITS 1 & 2 3.3.1-#12 Amendment 98-



RTS Instrumentation

3.3.1
Table 3.3:1-1 (page 1 of 6) ]
. , Reactor Trip System Instrumentation
%
APPLICABLE MODES OR _
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLDNA?;:
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
Manual Reﬁctor Trip B ’ 1.2 2 SR 3.3.1.13 NG
a(@) 4(3) g(a) 2 c SR 3.3.1.13 NA
Power Range Neutron 7
Flux
a. High 1.2 4 D SR 3.3.1.1 = 110.8%
SR 3.3.1.2 RTC
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.1%
b. Low 140) 5 4 £ SR 3.3.1.1 s 2702
SR 3.3.1.8 RTP
SR 3.3.1.11
SR 3.3.1.18
3. Power Range Neutron
Flux Rate
a. High Positive Rate 2.2 4 E SR 3.3.1.7 s 6.24 RTP
SR 3.3.1.11 with time
constant
z 2 sec
5. Hign Negative Rate’ Lc - £ SR 3.3.1.7 = 6.2% RTP
SR 3.3.1.11 with time
SR 3.3.1.15 constant
z 2 sec
intermeciaze Range IR 2 F.6 SR 3.3.1.1 s 30.0% RTP
Neutron fiux SR 3.3.1.8
SR 3.3.1.11
Source kange Neutron - : H.1 SR 3.3.1.1 s 1.42 £5 cps
Fliux SR 3.3.1.8 L.
SR 3.3.1.11
SR 3.3.1.15
kAL R 1.J SR 3.3.1.1 = 1.42 €5 cps
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

#1tn kod lontrol System capable :- -- = "t

g2iow the £-1C (Power Range Ney:~:e -,

~

Apove tne F-5 (Source Range Bigze Farm:

V350

geion the 2.8 (Source Range Bigzs formicyye

BRAIDWOOD ~ UNITS 1 & 2

TelETIgIK.

. nterlock.

nterlock.

3.3.1-1# 12

{(continued)

‘sz S ONE Or more rods not fully inserted.

Amendment 3+86~f—1+66



RTS Instrumentation

3.3.1
Table 3.3.141 (page 2 of 6) )
Reactor Trip System Instrumentation
* APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUZ
. Overtemperature AT 1.2 4 E SR 3.3.1.1 Refer tc
6. Overtem : SR 33173 Note I (Page
SR 3.3.1.6 3.3.1-18)
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
7.  QOverpower AT 1.2 4 £ SR 3.3.1.1 Refer +=
SR 3.3.1.7 Note 2 [Fage
SR 3.3.1.10 3.2.1-18
SR 3.3.1.15
8. Pressurizer Pressure
a. Low e 4 K SR 3.3.1.1 = 1875 psig
. SR 3.3.1.7
SR 3.3.1.10
. SR 3.3.1.15
b. High 1.2 4 E SR 3.3.1.1 s 2393 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
> Prassurizer Water 108 ki K SR 3.3.1.1 s 93.5% of
Level - Hign SR 3.3.1.7 mnstrument
SR 3.3.1.10 span
I Rzacter Coolant 248 3 K SR 3.3.1.1 = 89.3% of
“i0w ~- Low (per loop) SR 3.3.1.7 loop minimum
SR 3.3.1.10 measured flow
SR 3.3.1.15
Ll Reactor Cootant Pump - N K SR 3.3.1.13 NA
{RCP) Breaker Position
\Der train;
(continued)
<2 Aoove the P-7 (Low Power Reactcs “=+z- & --. riecioes
BRAIDWOOD - UNITS 1 & 2 3.3.1-% i4 Amendment 3488—4108



Table 3.3.1-1 {page 3 of 6)

Reactor Trip System Instrumentation

RTS Instrumentation

3.3.1

. APPLICABLE MODES OR

SURVEILLANCE

OTHER SPECIFIED REQUIRED ALLOWASLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUL
12. Undervoltage (e 4 K SR 3.3.1.§ = 4620 v
RCPs (per train) SR 3.3.1 1C
SR 3.3.1.15
13, Underfrequency 1te) 4 K SR 3.3.1.¢ 2 5508 n2
RCPs (per train) SR 3.3.1.1¢
SR 3.3.1.18
14, Steam Generator {(SG)
Water Level - Low
Low {per SG)
a. Umtl 1.2 4 £ SR 3.3.1.2 2 13,14 of
SR 3.3.1.7 narrow rangs
R 2.3.1.10 nstrument
SR 3.3.1.1% span
b. Umt 2 2 4 £ SR 3.3.1.1 2 34.8% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span
5. Turpine Trip
&z Emergency Trip . ‘ K L SR 3.3.1.10 z 910 psig
Heager Prassure SR 3.3.1.14
(par train)
o Tursine Throttle o 2 L SR 3.3.1.10 = 13 open
veive Closure SR 3.3.1.14
(per trainj
¢ Sefety Injection (SI) . I trains M SR 3.3.1.13 NA
incut from Engineered
Safety Fagture
AZtuaticr System
(ESFASY
(continued)

i

BRAIDWOOD - UNITS 1 & 2

Asovz tne P-7 (Low Power Reactzs "~<: & - . .-.. )

ATOvE thz P-B (Power Range Neutr.w 7 .. v-.-

3.3.1-4 \5

Amendment 4+86-&—166



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 4 of 6) )
Reactor Trip System Instrumentation
APPLICABLE MODES OR " .
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
17. Reactor Trip
System Interlocks
a. Source Range Block 2(d 2 0 SR 3.3.1.11 2 62-11 amp
Permissive, P-6 SR 3.3.1.12
b. Low Power Reactor
Trips Block. P-7
(1) P-10 Input 1 3 P SR 3.3.1.11 N&
SR 3.3.1.12
(2) P-13 Input 1 2 p SR 3.2.1.1C NA
SR 3.3.1.12
c. Power Range ! 3 P SR 3.3.1.11 s 32.1% RTP
Neutron Fiux, P-8 SR 3.3.1.12
d. Power Range .2 3 0 SR 3.3.1.11 =z 7 9% RTF and
Neutron Flux, P-10 SR 3.3.1.12 = 12.1% RTP
e. Turbine Impulse : 2 P SR 3.3.1.10 s 1212
Pressure. P-13 SR 3.3.1.12 turbine power
1E. Reacter Trip @) .z 2 tramns N SR 3.3.1.4 NA
Breakers (RTBs)'9 (s
3 28 mee 2 trains o SR 3.3.1.4 NA
1% Re2azion Trap Breaker —y . =azr n=- RTB Q SR 3.3.1.4 NA
ungervoltage and Shunt ‘s .
Tric Machanisms e 2.8 i . eacr pe- RTB SR 3.3.1.4 NA
S0 Automatic Trip Logic 2 Ztrains M SR 3.3.1.5 NA
aE L2 cta 2 orrata: c SR 3.3.1.5 NA
2 ~ 1% Roc (ontrol System capable * « - w'te=ran. "= "7 more rods not fully inserted.
I Zeiow the P-§ (Source Range Blgze «vem --- .. .
z inZiuding any reactor trip Dypas: rvese-vl te st el siiee: - and ¢losed for bypassing an RTB.
BRAIDWOOD - UNITS 1 & 2 3.3.1 -+ 1¢ Amendment 98



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 6)
Reactor Trip System Instrumentation

Note 1: Overtemgerature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
! Trip Setpoint by more than 1.04% of AT span.

1
(1+71,5) [T : 1,

iy R U PYES PR “T| 4K, P-PY-f,(A D)
(1+7,8) [1+7,5 (1+7.5) 1+7,5)

Where: AT is measured Reactor Coolant System (RCS) AT. °F.
AT, is the indicated AT at RTP, °F.
s is the Laplace transform operator. sec.
T is the measured RCS average temperature, °F.
T is the nominal T,,, at RTP. = 588.4°F.

P is the measured pressurizer pressure, psig.
P~ is the nominal RCS operating pressure. = 2235 psig.

K, = 1.325 K- = 0.0297/°F K; = 0.00181/psig
T, = 8 sec 7- = 3 sec T; = 2 sec
T, = 33 sec T: = 4 sec Ty = 2 sec

f,(AI) = -3.35{24 + (q, - q.)} when Q. - q, < - 24% RTP
0% of RTP when -24% RTP = q, - q, = 10% RTP
4.11{(q. - q,) - 10} when g, - g, > 10% RTP

Where q. and q. are percent RTP in the upper and lower halves

of the cors. respectively. and g, + q, is the total THERMAL
POWER in parcent =70

BRAIDWOOD - UNITS 1 & 2 3.3.1-18 (7 Amendment 4868366



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 6)
Reactor Trip System Instrumentation

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
| Setpoint by more than 3.60% of AT span.

Tu”ls‘)[ 1 }sATo K- Kl [1 1 JT-—KS’[T = —T”J-fZ(AI)
+
6

(1+7,8) |1+1.5 l+7.s |1+7. s 7.S
2 3 7 6

Where: AT is measured RCS AT. °F.
ATy is the indicated AT at RTP, °F.
s is the Laplace transform operator. sec’.
T,1s the measured RCS average temperature, °F.
T is the nominal T @t RTP. = 588 .4°F.

]

K; = 1.072 Ks = 0.02/°F for increasing Tavg K¢ = 0.00245/°F when T > T"

0/°F for decreasing T, 0/°F when T = T"
7. = 8 sec T, = 3 sec T, = 2 sec
T = 2 secC 7, = 10 sec

f.(AI) = 0 for a1l Al

BRAIDWOOD - UNITS 1 & 2 3.3.1-19 18 Amendment +86-8—184



Reporting Requiremegtg
. 5.

5.6 Reporting Réqdiréments

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. - Core operating limits shall be established prior to each
reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the :
following: '

LCO 3.1.1. "SHUTDOWN MARGIN (SDM)";

LCO 2.2.5, "peparture | LCO 3.1.3. "Moderator Temperature .Coefficient”;
iﬁonzNudea+éﬁ§nhng LCO 3.1.5. "Shutdown Bank Insertion Limits";
Ratio (DNBR)" » LCO 3.1.6. "Control Bank Insertion Limits":
< LCO 3.1.8. "PHYSICS TESTS Exceptions - MODE 2"
LCO 3.2.1. "Heat Flux Hot Channel Factor (Fo(Z))";
LCO 3.2.2. "Nuclear Enthalpy Rise Hot Channe] Factor (Fi.)":
! LEO 3.2.3. "AXIAL FLUX DIFFERENCE (AFD)": ard
3.9.1. "Boron Concentration": and

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

1. WCAP-9272-P-A. "Westinghouse Reload Safety Evaluations
Methodology. " July 1985.

WA TSR fonig

uqust 1954, : :

3. NF§R—0016. "Commonwealth Edison C mpany Topical Report
on Benchmark of PWR Nuclear Design Methods." July

1983

4. NFSR-0081. "Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods Using the
Phoen1>-P and ANC Computer Codes " July 1990.

5. Comzc iette~ from D. Saccomando to the Office of
Nuclsa~ Rszzic- Regulation dated December 21, 1994,
transmtting an attachment that documents applicable
sections of WCAP-11992/11993 and ComEd application of
the UET methocology addressed in "Additional
1nformat1on_Regard1ng Application for Amendment to
Facility Operating Licenses-Reactivity Contro]
Systems . "

BRAIDWOOD - UNITS 1 & 2 56-3 " Amendment <9

" Da . "
rations Support System



Reporting Requiremegtg

5.6 Reporting RedUiEéménts
5.6.5 CORE_OPERATING LIMITS REPORT (COLR) (continued)

6. WCAP-9220-P-A, "Westinghouse ECCS Evaluation
~~ Mode1-1981 Version,” February 1982.

7. WCAP-9561-P-A, Add. 3. “BART A-1: a Computer Code for
© Best Estimate Analysis of Reflood Transients - Special
Report: Thimble Modeling in Westinghouse ECCS

Evaluation Model.” July 1986.

8. WCAP-10266-P-A. "The 1981 Version of Westinghouse
Evaluation Model using BASH Code.” March 1987,
including Addendum 1 "Power Shape Sensitivity
Studies.” Revision 2-P-A. dated December 15. 1987. and
Addendum 2 "BASH Methodology Improvements and
Reliability Enhancements." Revision 2. Dated May 1988.

9. WCAP-10079-P-A, "NOTRUMP, A Nodal Transient Small
Break and General Network Code." August 1985.

10.  WCAP-10054-P-A, "Westinghouse Small Break ECCS
Evaluation 1 using NOTRUMP Code,” August 1985.
R

11.  WCAP-10216-. Revision 1, "Relaxation of Constant
Axial Offset Control - F, Surveillance Technical
Specification.” February 1994:

C. The core operatir: limits shall be determined such that all
applicable limits .e.g.. fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) Timits. nuclear limits such as SDM. transient
analysis limits. and accident analysis limits) of the safety
analysis are met: and

d. The COLR. incluing 3ny midcycle revisions or supplements.
;2311 De proviced upcn issuance for each reload cycle to the

SR-IZA020 - UNITS 1 & 2 Amendment -88-

($3]
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FOR INFORMATION
ONLY

3.1.4

-~ Rod Group Alignment Limits

3.1.4 Rod Group A]ighment Limits

LCO 3.1.4 A1 shutdown and control rods shall be OPERABLE.

, Ihdividua] indicated rod positions shall be within 12 steps
of their group step counter demand position.

APPLICABILITY:  MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTIO COMPLETION TIME
A. One or more rod(s) A.1.1  Verify SDM is within |1 hour
inoperable. the 1imits specified
in the COLR.
OR

A.1.2 Initiate boration to 1 hour
gestore SDM to within
imit.

A2 Be in MODE 3. 6 hours

(continued)

BYRON - UNITS 1 & 2 3.1.4-1 Amendment 106



I

ACTIONS (continued)

Rod Group Alignment Limits

3.1.4

- REQUIRED ACTION

CONDITION COMPLETION TIME
B. One rod not within B.1.1 Verify SDM is within |1 hour
alignment Tlimit. the limits specified
in the COLR.
OR
B.1.2 Initiate boration to |1 hour
restore SDM to within | -
limit.
AND
B.2 Reduce THERMAL POWER | 2 hours from
to = 75% RTP. discovery of
Condition B
concurrent with
inoperability of
Power
Distribution
Monitoring
System (PDMS)
AND
B.3 Verify SDM is within | Once per
the limits specified | 12 hours
in the COLR.
AND
B.4 Determine Heat Flux 72 hours
Hot Channel Factor
(Fo(Z)) and Nuclear
Enthalpy Rise Hot
Channel Factor (F¥,).
AND
(continued)
BYRON - UNITS 1 & 2 3.1.4-2 Amendment x



|

- Rod Group Alignment Limits

3.1.4
ACTIONS -
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.5 Re-evaluate safety 5 days
' analyses and confirm
results remain valid
for duration of
operation under these
conditions.
C. More than one rod not |C.1.1 Verify SDM is within | 1 hour
within alignment the 1imits specified
Timit. » in the COLR.
OR
C.1.2 Initiate boration to 1 hour
restore required SDM -
to within Timit.
AND
C.2 Be in MODE 3. 6 hours from
discovery of
Condition C
concurrent with
inoperability of
PDMS
AND
C.3 NOTE

Only required to be
performed when PDMS

BYRON - UNITS 1 & 2

1S OPERABLE.
Restore rod(s) to 72 hours
within alignment
Timt.
(continued)

3.1.4-3

Amendment x



Rod Group Alignment Limits

ACTIONS (continued) -

3.1.4

CONDITION REQUIRED ACTION

COMPLETION TIME
D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B or
Required Action C.3
not met. -
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.1:4.1 Verify individual rod positions within 12 hours
alignment 1imit.
SR 3.1.4.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core = 10 steps in either
direction.
SR 3.1.4.3 Verify rod drop time of each rod. from the Prior to
fully withdrawn position. is = 2.7 seconds criticality
from the beginning of decay of stationary after each

gripper coil voltage to dashpot entry,
with:

a. T, 2 550°. ang

b. A1l reactor coolant pumps operating.

removal of the
reactor head

BYRON - UNITS 1 & 2 3.1.4-4

Amendment x



Rod Position Indication

3.1.7
3.1 REACTIVITY CONTROL SYSTEMS
3.1.7 Rod Position Indication
LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the

Demand Position Indication System shall be OPERABLE.

APPLICABILITY:  MODES 1 and 2.

ACTIONS

NOTE
Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One DRPI per group A.l Verify the position Once per 8 hours
inoperable for one or of the rods with
more groups. inoperable DRPIs.
OR
A.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.
B. One or more rods with |B.1 Initiate action to Immediately
inoperable DRPIs have verify the position
been moved in excess of the rods with
of 24 steps in one 1noperable DRPIs.
direction since the
last determination of Ok
the rod’s position.
B.2 Reduce THERMAL POWER | 8 hours
to s 50% RTP.

(continued)

BYRON - UNITS 1 & 2 3.1.7-1 Amendment x



FOR INFORMATION

Rod Position Indication

ONLY. -
ACTIONS _cconoinuear e
CONDITION REQUIRED ACTION COMPLETION TIME
C. One demand position C.1.1  Verify by Once per 8 hours
indicator per bank administrative means
inoperable for one or all DRPIs for the
more banks. = - affected -bank(s) are
OPERABLE.
AND .
C.1.2 Verify the most Once per 8 hours
withdrawn rod and the
least withdrawn rod
of the affected
bank(s) are
= 12 steps apart.
OR
C.2 Reduce-THERMAL POWER | 8 hours
to = 50% RTP.
D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.7.1 Verify each DRPI agrees within 12 steps of | Prior to
the group demand position for the full criticality
indicated range of rod travel. after each
removal of the
reactor head.
BYRON - UNITS 1 & 2 3.1.7-2 Amendment 106



3.2 POWER DISTRIBUTION LIMITS

'3.2.1 Heat Flux Hpt Channel Factor (Fqo(2))

LCO 3.2.1 Fo(Z). as approximated by FS

| - 1imit specified in the COLR.

~ APPLICABILITY:  MODE 1.

ACTIONS

Fo(Z)
2.

() and F3(Z). shall be within the

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. F{(Z) not within Al
1imit.

Reduce THERMAL POWER
= 1% RTP for each .
12 F§(Z) exceeds
limit.

Reduce Power Range
Neutron Flux-High
trip setpoints = 1%
for each 1% F§(2)
exceeds limit.

Reduce Overpower AT
trip setpoints = 1%
for each 1% F§(2)
exceeds limit.

15 minutes

72 hours

72 hours

B. F3(Z) not within B.1
} 1imit. _

>
=
Lww)

Reduce THERMAL POWER
2 1% RTP for each

13 F5(Z) exceeds
limt.

4 hours

(continued)

BYRON - UNITS 1 & 2

3.2.1-1

Amendment x



Fo(Z)
2.

3.2.1
ACTIONS :
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints = 1%
for each 1% Fi(2)
exceeds limit.
AND
B.3 Reduce Overpower AT 72 hours
trip setpoints = 1%
for each 1% F¥(2)
exceeds limit.
C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time not met.
BYRON - UNITS 1 & 2 3.2.1-2 Amendment x



| SURVEILLANCE REQUIREMENTS

SURVEILLANCE

Fo(Z)
2.

FREQUENCY

SR 3.2.1.1

NOTES

. During power escalation at the

beginning of each cycle. THERMAL POWER
may be increased until an equilibrium
power level has been. achieved, at
which a power distribution map is
obtained.

Not required to be performed until

12 hours after declaring Power
Distribution Monitoring System (PDMS)
inoperable. Performance of SR 3.2.1.3
satisfies the initial performance of
this SR after declaring PDMS
inoperable.

Verify F§(Z) is within limit specified in
the COLR.

Prior to
exceeding
75% RTP after
each refueling

AND

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 10% RTP, the
THERMAL POWER
at which F§(2)
was last
verified

AND

31 Effective
Full Power Days
(EFPD)
thereafter

BYRON - UNITS 1 & 2

3.2.1-3

(continued)

Amendment x



SURVEILLANCE REQUIREMENTS (continued)

Fa(Z)
2.

SURVEILLANCE FREQUENCY
SR 3.2.1.2 NOTES--

1. During power escalation at the
beginning of each cycle, THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained.

2. If F(Z) measurements indicate that the

. Fe(2)

maximum over z X

has increased since the previous

evaluation of F§(Z):

a. Increase F3(Z) by the greater of a
factor of '1.02 or by an
appropriate factor specified in
the COLR and reverify F¥Z) is
within Timits specified in the

. COLR: or

b. Repeat SR 3.2.1.2 once per 7 EFPD
until either a. above is met or
two successive flux maps indicate
that the

Fo(2)
maximum over 2 K_(Z)—
has not 1nzreased.
(continued)

BYRON - UNITS 1 & 2

3.2.1-4

Amendment x



SURVEILLANCE REQUIREMENTS

Fo(Z)

SURVEILLANCE

FREQUENCY

SR 3.2.1.2 (continued)

NOTES
3. Not required to be performed until
- 12 hours_after declaring PDMS
inoperable. Performance of SR 3.2.1.4
satisfies the initial performance of
this SR after declaring PDMS
inoperable.

Verify Fi(Z) is within limit specified in
the COLR.

Prior to
exceeding
75% RTP after
each refueling

AND

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 10% RTP, the
THERMAL POWER
at which Fi(2)
was last
verified

AND

31 EFPD
thereafter

BYRON - UNITS 1 & 2 3.2.1-5

(continued)

Amendment x



Fo(Z)
2.

SURVEILLANCE REQUIREMENTS (continued)
X © SURVEILLANCE

FREQUENCY

SR 3.2.1.3 NOTE
.~ Only required to be performed when PDMS is
OPERABLE. . R -

Verify F§(Z) is within Timit specified in
the COLR. :

7 days

SR 3.2.1.4 : A NOTE
Only required to be performed when PDMS is
OPERABLE .

Verify F§(Z) is within limit specified in
the COLR.

7 days

BYRON - UNITS 1 & 2 3.2.1-6

|

Amendment x



3.2 POWER DISTRIBUTION LIMITS
3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FA)

N
Far

3.2.2

| LCO 3.2.2 FAx shall be within the 1imit specified in the COLR.

APPLICABILITY:  MODE 1.

" ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. NOTE A.l Reduce THERMAL POWER | 4 hours
Required Actions A.2 to < 50% RTP.
and A.4 must be
completed whenever AND
- Condition A is
! entered. A2 Determine FX,. 24 hours
AND
Fan NOt within limit.
A.3 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints to
s 55% RTP.
AND
(continued)
BYRON - UNITS 1 & 2 3.2.2-1 Amendment x



N
Fas

3.2.2
ACTIONS :
CONDITION ~ REQUIRED ACTION COMPLETION TIME
A. (continued) A.4 . NOTE
: . THERMAL POWER does
not have to be
reduced to comply
with this Required
Action. .
Determine F¥,. Prior to
exceeding
50% RTP
AND
Prior to
exceeding
75% RTP
AND
24 hours after
reaching
= 95% RTP
B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

BYRON - UNITS 1 & 2

3.2.2-2 Amendment x



K
Fan

3.2.2
SURVEILLANCE REQUIREMENTS
' SURVEILLANCE ' FREQUENCY
SR 3.2.2.1 NOTE
Not required to be performed until :
12 hours after declaring PDMS inoperable.
Performance of SR 3.2.2.2 satisfies the
initial performance of this SR after
declaring PDMS inoperable.
Verify Fy is within 1imits specified in the | Prior to
COLR. ‘ exceeding
75% RTP after
each refueling
AND
31 Effective
Full Power Days
thereafter
SR 3.2.2.2 NOTE
Only required to be performed when PDMS is
OPERABLE .
Verify FX, is within limit specified in the |7 days’
COLR.
BYRON - UNITS 1 & 2 3.2.2-3 Amendment x



AFD

3.2.3
3.2 POWER DISTRIéUTION LIMITS
3.2.3 AXIAL FLUX DIFFERENCE (AFD)

LCO 3.2.3- The AFD shall be maintained within the limits specified in
the COLR. ' _

NOTE
The AFD shall be considered outside 1imits when two or more
OPERABLE excore channels indicate AFD to be outside limits.

APPLICABILITY:  MODE 1 with THERMAL POWER = 502 RTP when Power Distribution
Monitoring System (PDMS) is inoperable.

ACTIONS
~~ CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within limits. | A.1 Reduce THERMAL POWER 30 minutes
to < 50% RTP.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.3.1 NOTE
Not required to be performed until 12 hours
after declaring PDMS 1noperable.

Verify AFD 1s within limits for each 7 days
OPERABLE excore channel.

BYRON - UNITS 1 & 2 3.2.3-1 Amendment x



| APPLICABILITY:
!

»3.2“ POWER DISTRIBUTION LIMITS

3.2.4 (QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

ACTIONS

The QPTR shall be s 1.02.

MODE 1 with THERMAL POWER > 50% RTP when P
Monitoring System (PDMS) is inoperable.

I ———..

CONDITION

REQUIRED ACTION

- QPTR
3.2.4

ower Distribution

et ——————————rer—
e ——————

COMPLETION TIME

A. QPTR not within limit.

A.l Reduce THERMAL POWER
z 3% from RTP for
each 1% of QPTR
> 1.00.

A.2 Determine QPTR and
reduce THERMAL POWER
2 3% from RTP for
each 1% of QPTR

2 hours after
each QPTR
determination

Once per
12 hours

>1.00.
AND
A3 Perform SR 3.2.1.1. 24 hours after
SR 3.2.1.2, and achieving
SR 3.2.2.1. equilibrium
conditions from
a THERMAL POWER
reduction per
Required Action
Al
AND
Once per 7 days
thereafter
AND
(continued)
BYRON - UNITS 1 & 2 3.2.4-1 Amendment x



FOR WRoRmATIOY ]

CONDITION - REQUIRED ACTION COMPLETION TIME
A. (continued) A.4 Re-evaluate safety Prior to
: o analyses and confirm exceeding the
results remain valid | THERMAL POWER
for duration of limit of
operation under this | Required
condition. Action A.1
AND
A.5 NOTES
1. Perform Required
Action A.5 only
after Required
Action A.4 is
completed.
2. Required Action
A.6-shall be
completed
whenever Required
Action A.5 is
performed.
Normalize excore Prior to
detectors to restore exceeding the
QPTR to within THERMAL POWER
Timits. limits of
Required
Action A.1
AND
(continued) .

BYRON - UNITS 1 & 2 3.2.4-2 Amendment 106



QPTR

3.2.4
ACTIONS .
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.6 NOTE
: Perform Required
Action A.6 only after
Required Action A.5
is.completed.
Perform SR 3.2.1.1, | 24 hours after
SR 3.2.1.2, and achieving
SR 3.2.2.1. equilibrium
conditions at
RTP not to
exceed 48 hours
after exceeding
the THERMAL
POWER T1imit of
Required
Action A.1
B. Required Action and B.1 Reduce THERMAL POWER | 4 hours

associated Com

Time not met.

pletion

to = 50% RTP.

BYRON - UNITS 1 & 2

3.2.4-3

e E——

Amendment x



SURVEILLANCE REQUIREMENTS

SURVEILLANCE

QPTR
3.2.4

FREQUENCY

SR 3.2.4.1

NOTES
With input from one Power Range
Neutron Flux channel inoperabie and
THERMAL POWER = 75% RTP, the remaining
three power range channel inputs can
be used for calculating QPTR.

SR 3.2.4.2 may be performed in lieu of
this Surveillance.

Not required to be performed until
12 hours after declaring PDMS
inoperable.

Verify QPTR is = 1.02 by calculation.

7 days

SR 3.2.4.2

NOTES -
Not required to be performed until
12 hours after input from one Power

‘Range Neutron Flux channel is

inoperable with THERMAL POWER
> 75% RTP.

“Not required to be performed until

12 hours after declaring PDMS
inoperable.

Verify QPTR-is = 1.02 using the movable
incore detectors.

12 hours

BYRON - UNITS 1 & 2

3.2.4-4

Amendment x



- ACTIONS

S | - DNBR
o R - | 3.2.5

3.2 POWER DISTRIBUTION LIMITS
3.2.5 Departure from Nucleate Boiling Ratio (DNBR)

LCO 3.2.5 DNBR shall be within the limit specified in the COLR.

APPLICABILITY:  MODE 1 with THERMAL POWER = 50% RTP when Power Distribution
Monitoring System (PDMS) 1is OPERABLE.

———

CONDITION REQUIRED ACTION COMPLETION TIME

A. DNBR not within limit. [ A.1 Restore DNBR to 2 hours
within Timit.

B. Required Action and B.1 Reduce THERMAL POWER | 4 hours
associated Completion to < 50% RTP.
Time not met.

SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify DNBR is within limit specified in 7 days
the COLR.

BYRON - UNITS 1 & 2 3.2.5-1 Amendment x



FOR INFORMATION

- ONLY

3.3.1 Reactor Trivaystem (RTS) Instrumentation

LCO 3.3.1-

The RTS instrumentation for each Function
~ shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS

RTS Instruméntation
3.3.1

in Table 3.3.1-1

NOTE

Separate Condition entry is allowed for each Function.

—_—
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions | A.1 Enter the Condition Immediately
with one or more referenced in
required channels or Table 3.3.1-1 for the
trains inoperable. channel(s) or
train(s).
B. One Manual Reactor B.1 Restore channel to 48 hours
Trip channel OPERABLE status.
inoperabie.
OR
B.2 Be in MODE 3. 54 hours
(continued)
BYRON - UNITS 1 & 2 3.3.1-1 Amendment 106



ACTIONS (continued)

RTS Instrumentation
' 3.3.1

CONDITION

- REQUIRED ACTION

COMPLETION TIME

C. One channel or train

inoperable.

NOTE

While this LCO is not met for
Function 18, 19, or 20 in
MODE 5, making the Rod
Control System capable of rod
withdrawal is not permitted.

C.1

C.2.1

AND

€c.2.2

Restore channel or
train to OPERABLE
status.

Initiate action to
fully insert al
rods. ,

Place the Rod Control
System in a condition
incapable of rod
withdrawal.

48 hours

48 hours

49 hours

D. One Power Range

Neutron Flux -High
channel inoperable.

NOTE

The inoperable channel may be
bypassed for up to 4 hours -
for surveillance testing and
setpoint adjustment of other
channels.

D.1

OR
D.2

Place channel in
trip.

Be in MODE 3.

6 hours

12 hours

BYRON - UNITS 1 & 2

3.3.1-2

(continued)

Amendment x



RTS Instrumentation

3.3.1
ACTIONS (continued)
' CONDITION REQUIRED ACTION COMPLETION TIME
E. One channel : NOTE
inoperable. The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
E.1 Place channel in 6 hours
trip.
OR
E.2 Be in MODE 3. 12 hours
F. One Intermediate Range | F.1 Reduce THERMAL POWER | 2 hours
Neutron Flux channel to < P=6.
inoperable.
OR
F.2 Increase THERMAL 2 hours
POWER to > P-10.
G. Two Intermediate Range | G.1 Suspend operations Immediately
Neutron Flux channels involving positive
inoperable. reactivity additions.
AND
G.2 Reduce THERMAL POWER | 2 hours
to < P-6.
H. One Source Range H.1 Suspend operations Immediately
Neutron Flux channel involving positive
inoperable. -~ reactivity additions.
(continued)

BYRON - UNITS 1 & 2 3.3.1-3 Amendment x



ACTIONS (continued) *

RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
Two Source Rangel I.1 Open Reactor Trip Immediately
Neutron Flux channels | Breakers (RTBs).
inoperable. . . -
One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
OR
J.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
J.2.2  Place ‘the Rod Control | 49 hours
System in a condition
incapable of rod
withdrawal.
One channel NOTE
inoperable. The 1noperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
K.1 Place channel in 6 hours
trip.
OR
K.2 Reduce THERMAL POWER | 12 hours
to < P-7.
(continued)

BYRON - UNITS 1 & 2

3.

3.1-4

Amendment x



ACTIONS (contiﬁued)‘**'

RTS Instrumentation
3.3.1

CONDITION

-REQUIRED ACTION

COMPLETION TIME

L. One Turbine Trig
channel inoperable.

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place channel in
trip.

OR

L.2 Reduce THERMAL POWER
to < P-8.

6 hours

12 hours

M. One train inoperable.

NOTE
One train may be bypassed for
up to 4 hours for
survelllance testing provided
the other train is QPERABLE.

M.1 Restore train to
OPERABLE status.

OR

M.2 Be in MODE 3.

6 hours

12 hours

BYRON - UNITS 1 & 2

3.3.1-5

(continued)

Amendment x



RTS Instrumentation
3.3.1

ACTIONS  (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

N. One RTB train NOTES—-

inoperable. a 1. One train may be bypassed
for up to 2 hours for
surveillance testing,
provided the other train
is OPERABLE.

2. One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or shunt
trip mechanisms. provided
the other train is
OPERABLE.

N.1 Restore train to 1 hour
OPERABLE status.

N.2 Be in MODE 3. 7 hours

0. One or more channels 0.1 Verify interlock is 1 hour
inoperable. ‘ n required state for

existing unit

conditions.

lo.2 Be in MODE 3. 7 hours

(continued)

BYRON - UNITS 1 & 2 3.3.1-6 Amendment x



RTS Instrumentation

3.3.1
ACTIONS _(continued) -
CONDITION 1 REQUIRED ACTION COMPLETION TIME
P. One or more channels P.1 Verify interlock is 1 hour
inoperable. in required state for
o existing unit
conditions.
® :
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism Q.1 Restore inoperable 48 hours
inoperable for one trip mechanism to
RTB. OPERABLE status.
R _
Q.2 Be in MODE 3. 54 hours

SURVEILLANCE REQUIREMENTS

Refer to Table 3.3.1-1 to determine wg?ZE SRs apply for each RTS Function.
SURVEILLANCE N FREQUENCY
SR 3.3.1.1 Perform CHANKEL CHECK 12 hours
(continued)

BYRON - UNITS 1 & ? 3.3.1-7 Amendment x



SURVEILLANCE REQUIREMENTS (continued)

RTS Instrumentation

3.3.1

- SURVEILLANCE

FREQUENCY

SR 3.3.1.2

1.

- NOTES
Adjust NIS channel if absolute
difference is > 2%.

Not required to be perfbrmed until
hours after THERMAL POWER is
2 15% RTP.

Compare results of calorimetric heat
balance calculation to Nuclear

Instrumentation System (NIS) channel

output.

24 hours

SR 3.3.1.3

NOTES
Adjust NIS channel if absolute
difference is 2 3%.

Only required to be performed with
THERMAL POWER > 15% RTP.

Compare results of the incore measurements

to NIS AFD.

Prior to
exceeding
75% RTP after
each refueling

AND

31 Effective _
Full Power Days
(EFPD)
thereafter

BYRON - UNITS 1 & 2

3.3.1-8

(continued)

Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.4 -NOTE -
This Surveillance must be performed on the
RTBB prior to placing the bypass breaker in
service.
Perform TADQOT. ) 31 days on a
’ STAGGERED TEST
BASIS
SR 3.3.1.5  Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.6 NOTE
Not required to be performed until 24 hours
after THERMAL POWER is = 75% RTP.
Calibrate excore channels to agree with 92 EFPD
incore measurements.
SR 3.3.1.7 NOTE
Not required to be performed for source
range instrumentation prior to entering
MODE 3 from MODE 2 until 4 hours after
entry into MODE 3
Perform COT. 92 days
(continued)

BYRON - UNITS 1 & 2 3.3.1-9 Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.8 : NOTE
This Surveillance shall include
verification that interlocks P~6 and P-10
- are in their required state for existing
- unit conditions. oo :
Perform COT. NOTE
Only required
when not
performed

within previous
92 days

Prior to
reactor startup

AND

Four hours
after reducing
power below
P-10 for power
and
intermediate
instrumentation

AND

Four hours
after reducing
power below P-6
for source
range
instrumentation

AND

Every 92 days
thereafter

BYRON - UNITS 1 & 2 3.3.1-10

(continued)

Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.9 —NOTE A

Verification of setpoint is not required.

Perform TADOT. 92 days
SR 3.3.1.10 NOTE

This Surveillance shall include

verification that the time constants are

adjusted to the prescribed values.

Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.11 NOTE

Neutron detectors are excluded from CHANNEL

CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.12 Perform COT. 18 months
SR 3.3.1.13 - NOTE

Verification of setpoint 1s not required.

Perform TADOT . 18 months

(continued)

BYRON - UNITS 1 & 2 3.3.1-11 Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS  (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.14 ' NOTE
Verification of setpoint is not required.
Perform TADOT. NOTE
Only required
when not
performed-

within previous
31 days

Prior to
reactor startup

SR 3.3.1.15 NOTE
Neutron detectors are excluded from
response time testing.

Verify RTS RESPONSE TIME is within Timits.

18 months on a
STAGGERED TEST
BASIS

BYRON - UNITS 1 & 2 3.3.1-12

Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 1 of 6) )
Reactor Trip System Instrumentation
%
_ APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
1. Manual Reactor Trip = 1.2 2. _ B_ SR 3.3.1.13 NA
3(3) 4la) gla) 2 ¢ SR 3.3.1.13 NA
2. Power Range Neutron
Flux
3. High 1.2 4 ) SR 3.3.1.1 s 110 83
SR 3.3.1.2 RTP
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15
b. Low 1400 5 4 3 SR 3.3.1.1 s 27.0%
SR 3.3.1.8 RTP
SR 3.3.1.11
SR 3.3.1.15
3. Power Range Neutron
Flux Rate
a. High Positive Rate 1.2 4 E SR 3.3.1.7 s 6.2% RTP
SR 3.3.1.11 with time
constant
z 2 sec
b. High Negative Rate 22 4 £ SR 3.3.1.7 < 6.2% RTP
SR 3.3.1.11 with time
SR 3.3.1.15 constant
z 2 sec
2 Intermediate Range JALENR ALY 2 F.G SR 3.3.1.1 s 30.0% RTP
Neutron Flux SR 3.3.1.8
SR 3.3.1.11
2 Source Range Neutron e 2 H.1 SR 3.3.1.1 s 1.42 ES cps
Flux SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.15
3lar se o : 1.J SR 3.3.1.1 s 1.42 £S5 cps
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15
(continued)

«d witn Roc Control System capable of ro2 witrdraws® or one or more rods not fully inserted.

(0. bBelow tne P-10 (Power Range Neutror Fiux. irzerlock
«C Above tne P-6 (Source Range Block Perm ssive: interlock.

1€ Below the P-6 (Source Range Block Permigsive: interlock.

BYRON - UNITS 1 & 2 3.3.1-13

Amendment x



RTS Instrumentation

Adove the P-7 (Low Power Reactor Tr:=s Bicoa

BYRON - UNITS 1 & 2

3.3.1-14

3.3.1
Table 3.3.1-1 (page 2 of 6) -
Reactor Trip Sydtem Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS REQUIREMENTS VALUE
Overtemperature AT 1.2 SR 3.3.1.1 Refer to
vertemp g R 3313 Note 1 (Page
SR 3.3.1.6 3.3.1-18)
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
Overpower AT 1.2 SR 3.3.1. Refer to
SR 3.3.1. Note 2 (Page
SR 3.3.1. 3.3.1-19)
SR 3.3.1.
Pressurizer Pressure
a. Low 18l SR 3.3.1. z 1875 psig
SR 3.3.1.
SR 3.3.1.
SR 3.3.1.
b. High 1.2 SR 3.3.1. = 2393 psig
SR 3.3.1.
SR 3.3.1.
SR 3.3.1.
Pressurizer Water el SR 3.3.1. < 93.5% of
Level - High SR 3.3.1. instrument
SR 3.3.1. span
10 Reactor Coolant 1te) SR 3.3.1. z 89.3% of
Flow -~ Low {per loop) SR 3.3.1. Toop minimum
SR 3.3.1. measured flow
SR 3.3.1.
Reactor Loolant Pump = SR 3.3.1. NA
(RCF: Breaker Position
{per train)
{continued)

Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 3 of 6) N
Reactor Trip System Instrumentation
APPLICABLE MODES OR :
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
12. Undervoltage 1(® 4 K SR 3.3.1.9 2 4920 v
RCPs (per train) SR 3.3.1.10
SR 3.3.1.15
13.  Underfrequency (e 4 K SR 3.3.1.9 2 56.08 Hz
RCPs (per train) . SR 3.3.1.10
SR 3.3.1.15
14,  Steam Generator (SG)
Water Level - Low
Low (per SG)
a. Unit 1l 1.2 4 E SR 3.3.1.1 z 16.1% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span
b. Unit 2 1.2 4 E SR 3.3.1.1 z 34.8% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span
15, Turbine Trip
a. Emergency Trip 10 3 L SR 3.3.1.10 2 910 psig
Header Pressure SR 3.3.1.14
(per train)
. Turbine Throttle 140 & L SR 3.3.1.10 = 1% open
Vaive Closure SR 3.3.1.14
{per train)
15, Safety Injection (SI) 1.2 2 trains M SR 3.3.1.13 NA
fnput from Engineered
Safety Feature
Actuation System
(ESFAS)
{continued)
te)  Above the P-7 {Low Power Reactor Trips Blocx rrerigck
‘¥ Apove tne P-B {Power Range Neutror Fiux, CRIeTISIN
BYRON - UNITS 1 & 2 3.3.1-15 Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 {page 4 of 6)
Reactor Trip System Instrumentation
" . APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
17.  Reactor Trip A
System Interlocks
3. Source Range Block 2(® 2 SR 3.3.1.11 2 6E-11 amp
Permissive, P-6 , : SR 3.3.1.12
b. Low Power Reactor
Trips Block, P-7 )
(1) P-10 Input 1 3 SR 3.3.1.11 NA
SR 3.3.1.12
(2) P-13 Input 1 2 SR 3.3.1.10 NA
SR 3.3.1.12
c¢. Power Range 1 3 SR 3.3.1.11 s 32.1% RTP
Neutron Flux, P-8 SR 3.3.1.12
d. Power Range 1.2 3 SR 3.3.1.11 2 7.9% RTP and
Neutron Flux, P-10 SR 3.3.1.12 s 12.1% RTP
€.’ Turbine Impulse 1 2 SR 3.3.1.10 s 12.1%
Pressure, P-13 SR 3.3.1.12 turbine power
18. Reactor Trip (q) 1.2 2 trans SR 3.3.1.4 NA
Breakers (RTBs)'9 (a3} ,(a) cla
- 3187 al8) gl 2 trains SR 3.3.1.4 NA
19 Reactor Trip Breaker 1.2 1 each per RTB SR 3.3.1.4 NA
ungervoltage and Shunt an .
Trip Mechanisms atei glad gia: 1 each per RTB SR 3.3.1.4 NA
2. Automatic Trip Logic 2.2 2 trains SR 3.3.1.5 NA
3(8 4la) guay 2 trains SR 3.3.1.5 NA

i3, wWith Rog Control System capable ¢ roz witra-

e Below tne P-5 (Source Range Bicos sar=-g-. o

‘G, including any reactor trip bypas: cregee-r *rit ara ~az

BYRON - UNITS 1 & 2

em1’ O~ One or more rods not fully inserted.

crarany

3.3.1-16

x22 'n and closed for bypassing an RTB.

Amendment x



RTS Instrumentation
3.3.1

. Table 3.3.1-1 (page 5 of 6)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
| Trip Setpoint by more than 1.04% of AT span. - .

7(1*715) [ 1

(1+7,5) T 1
(1+47,8) {147,

- T/ + K (P-P))- f,(A 1
T [T 7] -

(1+71,5) )

}sATO K,~ K,

Where: AT is measured Reactor Coolant System (RCS) AT, °F.
ATy is the indicated AT at RTP, °F.
s is the Laplace transform operator. sec.
T,1s the measured RCS average temperature, °F.
T is the nominal T, at RTP, s 588.4°F,

P is the measured pressurizer pressure, psig.
P is the nominal RCS operating pressure, = 2235 psig.

K, = 1.325 K, = 0.0297/°F K; = 0.00181/psig
T, = 8 sec . T, =3 sec T; = 2 sec
T, = 33 sec Ts = 4 sec Te = 2 sec

f,(A) = -3.35{24 + (q, - Q.)} when g, - g, < - 24% RTP
0% of RTP when -24% RTP =< q, - g, = 10% RTP
4.11{(q, - g,) - 10} when Q. - q, > 10% RTP

Where q, and q. are percent RTP in the upper and Tower halves

of the core. respectively. and g, + Gy, 1S the total THERMAL
POWER in percent RTD

BYRON - UNITS 1 & 2 3.3.1-17 Amendment x



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 6)
Reactor Trip System Instrumentation

Note 2: Overpower AT

The Overpowér AT Function Allowable Value shall not exceed the following Trip
| Setpoint by more than 3.60% of AT span.

i sl N YR PP LI I T-k [T L -m|-taD
(1+7,8) |1+7,5 1+47,5 |1+7,s 1+7,s -

Where: AT is measured RCS AT. °F.
AT, is the indicated AT at RTP, °F.
s is the Laplace transform operator. sec.
T is the measured RCS average temperature, °F.
T is the nominal T,s @t RTP, = 588.4°F.

K, = 1.072 Ks = 0.02/°F for increasing Tavg Ke = 0.00245/°F when T > T*
0/°F for decreasing Tavg 0/°F when T = T"

T. = 8 sec 7, = 3 sec Ty = 2 sec

T, = 2 sec 7, = 10 sec

f.(AI) = 0 for all Al

BYRON - UNITS 1 & 2 3.3.1-18 Amendment x



Reporting Requirements
5.6

' 5.6 Reporting Requirements

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

+d.

Core operating limits shall be established prior to each

reload cycle, or prior to any remaining portion of a reload

cycle. and shall be documented in the COLR for the
following:

LCO 3.1.1. "SHUTDOWN MARGIN (SDM)":

LCO 3.1.3, “"Moderator Temperature Coefficient":

LCO 3.1.5, “"Shutdown Bank Insertion Limits":

LCO 3.1.6. "Control Bank Insertion Limits":

LCO 3.1.8, "PHYSICS TESTS Exceptions - MODE 2":

LCO 3.2.1. "Heat Flux Hot Channel Factor (Fo(Z))":

LCO 3.2.2. "Nuclear Enthalpy Rise Hot Channel Factor (FA) "
LCO 3.2.3. "AXIAL FLUX DIFFERENCE (AFD)":

LCO 3.2.5. "Departure from Nucleate Boiling Ratio (DNBR)":
LCO 3.9.1. "Boron Concentration”: and

The analytical methods used to determine the core operating
1imits shall be those previously reviewed and approved by
the NRC. specifically those described in the following
documents :

1. "WCAP-9272-P-A. "Westinghouse Reload Safety Evaluations
Methodology. " July 1985.

2. WCAP-12472-P-A. "BEACON Core Monitoring and Operations
Support System." August 1994.

3. NFSR-0016. “Commonwealth Edison Company Topical Report
?SBSenchmark of PWR Nuclear Design Methods. " July

4. NFSR-0081. "Commonwealth Edison Company Topical Report
or Benchmark of PWR Nuclear Design Methods Using the
Phoen1x~P and ANC Computer Codes." July 1990.

5. Comta letter from D. Saccomando to the Office of
Nuclear Reactor Regulation dated December 21, 1994,
transmtting an attachment that documents applicable
sections of WCAP-11992/11993 and ComEd application of
the UET methodology addressed in "Additional
Informatior ‘Regarding Application for Amendment to
Facility Operating Licenses-Reactivity Control
Systems. "

BYRON - UNITS 1 & 2 5.6-3 Amendment x



Reporting Requirements
5.6

5.6 Reporting Requirements ,
5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

6.  WCAP-9220-P-A. "Westinghouse ECCS Evaluation
-+ Model-1981 Version," February 1982.

7. . WCAP-9561-P-A, Add. 3, “BART A-1: a Computer Code for
~ Best Estimate Analysis of Reflood Transients - Special
~ Report: Thimble Modeling in Westinghouse ECCS ,
Evaluation Model." July 1986.

8. WCAP-10266-P-A, "The 1981 Version of Westinghouse
Evaluation Model using BASH Code." March 1987,
including Addendum 1 *Power Shape Sensitivity
Studies,” Revision 2-P-A, dated December 15, 1987, and
Addendum 2 "BASH Methodology Improvements and
Reliability Enhancements,” Revision 2. Dated May 1988.

9. WCAP-10079-P-A, "NOTRUMP, A Nodal Transient Small
Break and General Network Code. " August 1985.

10.  WCAP-10054-P-A, “Westinghouse Small Break ECCS
Evaluation Model using NOTRUMP Code. " August 1985.

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

C. The_core operating 1imits shall be determined such that all
applicable limits (e.g.. fuel therma] mechanical Timits.
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) Timits. nuclear Timits such as SDM. transient
analysis limits. and accident analysis limits) of the safety
analysis are met: and

d. The COLR. 1ncluding any midcycle revisions or supplements.
32811 be provided upon issuance for each reload cycle to the
BYRON - UNITS 1 & 2 5.6-4 Amendment x
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Rod Group Alignment Limits
. 3.1.4

[ FOR INFORMA
Ny

J.1 KcAUTT » '

TioN

STEMS
3.1.4 Rod Group Alignment Limits

LCO 3.1.4 . A1 shutdown and control rods shall be OPERABLE.

Individua] indicated rod;positions shall be within 12 steps
of their group step counter demand position.

APPLICABILITY: MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more rod(s) A.1.1  Verify SDM is within {1 hour
inoperable. the limits specified
in the COLR.
OR

A.1.2 Initiate boration to 1 hour
;estore SDM to within
imit.

A.2 Be in MODE 3. 6 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-1 Amendment 98



Rod Group Alignment Limits

3.1.4
ACTIONS (continued) - .
CONDITION - REQUIRED ACTION COMPLETION TIME
B. One rod not within B.1.1 Verify SDM is within {1 hour
! alignment limit. the limits spec1f1ed
- in the COLR.
OR
B.1.2 Initiate boration to 1 hour
restore SDM to within
Timit.
AND
B.2 Reduce THERMAL POWER | 2 hours from
to = 75% RTP. discovery of
Condition B
concurrent with
inoperability of
Power
Distribution
Monitoring
System (PDMS)
AND
B.3 Verify SDM is within | Once per
the 1imits specified | 12 hours
1n the COLR.
AND
B.4 Determine Heat Flux 72 hours
Hot Channel Factor
(F-(Z)) and Nuclear
hnthalpy Rise Hot
Cnannel Factor (FN,).
AND
(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-2 Amendment x



Rod Group Alignment Limits

3.1.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.5 . Re-evaluate safety 5 days
analyses and confirm
results remain valid
~ for duration of
operation under these
conditions.
C. More than one rod not |C.1.1 Verify SDM is within 1 hour
within alignment the limits specified
Timit. in the COLR.
OR
C.1.2 Initiate boration to 1 hour
restore required SDM
to within Timit.
AND
C.2 Be in MODE 3. 6 hours from
discovery of
Condition C
concurrent with
inoperability of
PDMS
AND
C.3 NOTE
Only required to be
performed when PDMS
1S OPERABLE.
Restore rod(s) to 72 hours
within alignment
Tmmit.

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-3 Amendment x



Rod Group Alignment Limits
3.1.4

ACTIONS (continued) -
CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion ‘ ~
Time of Condition B or
Required Action C.3
not met.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.1.4.1 Verify individual rod positions within 12 hours
alignment lmit. . '

SR 3.1.4.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core = 10 steps in either
direction.

SR 3.1.4.3 Verify rod drop time of each rod. from the Prior to
fully withdrawn position. is = 2.7 seconds criticality

from the beginning of decay of stationary after each
gripper co1l voltage to dashpot entry, removal of the
with: reactor head

a. T,g 2 350°F. ang

b. All reactor coolant pumps operating.

BRAIDWOOD - UNITS 1 & 2 3.1.4-4 Amendment x



- Rod Position Indication

3.1.7
3.1 REACTIVITY CONTROL SYSTEMS
3.1.7 Rod Position Indication
LCO0 3.1.7 . The Digital Rod Position Indication (DRPI) System and the

Demand Position Indication System shall be OPERABLE.

~ APPLICABILITY:  MODES 1 and 2.

ACTIONS

NOTE
Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One DRPI per group Al Verify the position Once per 8 hours
inoperable for one or of the rods with
more groups. 1noperable DRPIs.
OR
A2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.
B. One or more rods with |B.1] Initiate action to Immediately
inoperable DRPIs have. verify the position
been moved in excess of the rods with
of 24 steps in one 1noperable DRPIs.
direction since the
last determination of OR
the rod’s position.
‘ B.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.7-1 ' Amendment x



FOR INFORMATIC:
TNy

ACTIONS (continued)

Rod Position Indication

3.1.7

indicated range of rod travel.

CONDITION REQUIRED ACTION COMPLETION TIME
One demand position C.1.1° Verify by Once per 8 hours
indicator per bank administrative means
inoperable for one or all DRPIs for the
more banks. ‘ affected bank(s) are
OPERABLE.
AND
C.1.2 Verify the most Once per 8 hours
withdrawn rod and the
least withdrawn rod
of the affected
bank(s) are
= 12 steps apart.
OR
C.2 Reduce THERMAL POWER | 8 hours
to = 50% RTP.
Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.7.1 Verify each DRPI agrees within 12 steps of Prior to
the group demand position for the ful criticality
after each

removal of the
reactor head.

BRAIDWOOD - UNITS 1 & 2

3

1.7-2

Amendment 98



Fo(2)
2.

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

LCO 3.2.1 Fo(2), as approximated by F§(Z) and FY(Z). shall be within the
| limit specified in the COLR. :

APPLICABILITY:  MODE 1.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. F§(Z) not within Al Reduce THERMAL POWER | 15 minutes
Timit. = 13 RTP for each
: 1% F§(Z) exceeds
Timit.

A.2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints = 1%
for each 1% F§(2)
exceeds Timit.

A.3 Reduce Overpower AT 72 hours
trip setpoints = 1%
for each 1% F$(2)

! exceeds limit.

B. Fo(Z) not within B.1 Reduce THERMAL POWER | 4 hours
! Timit. 2 1% RTP for each
13 F5(Z) exceeds
Timt.

>
=
e

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-1 Amendment x



Fo(2)
2.

3.2.1
ACTIONS fo -
CONDITION - REQUIRED ACTION COMPLETION TIME
B. (continued) B.2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints = 1%
for each 1% F¥(2)
exceeds limit.
AND |
B.3 Reduce Overpower AT 72 hours
trip setpoints = 1%
for each 1% FI(Z)
exceeds limit.
C. Required Action and C.1 Be in MODE 2. 6 hours
- associated Completion
Time not met.
BRAIDWOOD - UNITS 1 & 2 3.2.1-2 Amendment x



| SURVEILLANCE REQUIREMENTS

 SURVEILLANCE

Fo(Z)
2.

FREQUENCY

SR 3.2.1.1

NOTES
During power escalation at the
beginning of each cycle, THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained. -

Not required to be performed until

12 hours after declaring Power
Distribution Monitoring System (PDMS)
inoperable. Performance of SR 3.2.1.3
satisfies the initial performance of
this SR after declaring PDMS
inoperable.

Verify F§(Z) is within limit specified in
the COLR.

Prior to
exceeding
75% RTP after
each refueling

AND

Once within

12 hours after
achieving
equilibrium
conditions
after
exceeding. by
2 103 RTP. the
THERMAL POWER
at which F§(2)
was last
verified

AND

31 Effective
Full Power Days
(EFPD)
thereafter

BRAIDWOOD - UNITS 1 & 2

3.2.1-3

(continued)

Amendment x



Fo(Z)
2.

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

-FREQUENCY

SR 3.2.1.2

1.

NOTES
During power escalation at the
beginning of each cycle, THERMAL POWER
may be increased until an equilibrium
power level has been achieved, at
which a power distribution map is
obtained.

If F§(Z) measurements indicate that the

| Fe(2)
maximum over z —Km"

has_increased since the previous
evaluation of F§(Z):

a. Increase F3(Z) by the greater of a
factor of 1.02 or by an
. appropriate factor specified in
the COLR and reverify F&(Z) is
within 1imits specified in the
COLR; or

'b. Repeat SR 3.2.1.2 once per 7 EFPD

until either a. above is met or
two successive flux maps indicate
that the

Fo(Z)
maximum over 2 W

has not 1ncreased.

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-4

Amendment x



SURVEILLANCE REQUIREMENTS

- SURVEILLANCE

FREQUENCY
SR 3.2.1.2 (continued)
NOTES
3. Not required to be performed until
12 hours after declaring PDMS
inoperable. Performance of SR 3.2.1.4
satisfies the initial performance of
this SR after declaring PDMS
inoperable.
Verify F§(Z) is within Timit specified in Prior to
the COLR. exceeding
75% RTP after
each refueling
AND
Once within
12 hours after
achieving
equilibrium
conditions
after
exceeding, by
2 10% RTP, the
THERMAL POWER
at which Fi(2)
was last
verified
AND
31 EFPD
thereafter
(continued)
BRAIDWOOD - UNITS 1 & 2 3.2.1-5 Amendment x



Fo(Z)

321
SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY
SR 3.2.1.3 — -NOTE

Only reguired to be performed when PDMS is
OPERABLE. e

Verify F{(Z) is within limit specified in |7 days
the COLR. '
SR 3.2.1.4 NOTE

Only required to be performed when PDMS is
OPERABLE. ,
Verify F§(Z) is within 1imit specified in 7 days
the COLR.

BRAIDWOOD - UNITS 1 & 2 3.2.1-6 Amendment x



N
Fau

3.2.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 Muclear Enthalpy Rise Hot Channel Factor (F)
| LCO 3.2.2 .. FY, shall be within the Tinit specified in the COLR.
APPLICABILITY:  MODE 1.
- "ACTIONS _
CONDITION REQUIRED ACTION COMPLETION TIME
A. NOTE Al Reduce THERMAL POWER | 4 hours
Required Actions A.2 to < 50% RTP.
and A.4 must be
completed whenever AND
Condition A is _
! entered. A.2 Determine FY,. 24 hours
AND
Fax not within limit.
‘ A.3 Reduce Power Range 72 hours
Neutron Flux-High
trip setpo1nts to
= 55% R
AND
(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.2-1 Amendment x



h
Far

3.2.2
ACTIONS .
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.4 NOTE
THERMAL POWER does
not have to be
reduced to comply
with this Required
Action.
Determine Fl,. Prior to
exceeding
50% RTP
AND
Prior to
exceeding
75% RTP
AND
24 hours after
reaching
=z 95% RTP
B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.
BRAIDWOOD - UNITS 1 & 2 3.2.2-2 Amendment x



h
Far

l
|
|
|
[
|
|
|
|
[
|
|
I
|

3.2.2
SURVEILLANCE REQUIREMENTS | N
| SURVETLLANCE | Frequency
SR 3.2.2.1 . NOTE
- Not required to be performed until
12 hours after declaring PDMS inoperabie.
Performance of SR 3.2.2.2 satisfies the
initial performance of this SR after
declaring PDMS inoperable.
Verify Fiy is within limits specified in the | Prior to
COLR. exceeding
75% RTP after
each refueling
AND
31 Effective
Full Power Days
thereafter
SR 3.2.2.2 NOTE
Only required to be performed when PDMS is
OPERABLE .
Verify Fi, is within limit specified in the |7 days
COLR.
BRAIDWOOD - UNITS 1 & 2 3.2.2-3 Amendment x



AFD

3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL FLUX DIFFERENCE (AFD)
LCO 3.2.3. The AFD shall be maintained within the limits specified in

the COLR.

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

APPLICABILITY:  MODE 1 with THERMAL POWER = 50% RTP when Power Distribution
Monitoring System (PDMS) is inoperable.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within Timits. | A1 Reduce THERMAL POWER 30 minutes

to < 50% RTP.

|

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.3.1 NOTE
Not required to be performed until 12 hours
after declaring PDMS 1noperable.

Verify AFD 1s within Twmits for each 7 days
OPERABLE excore channel.

BRAIDWOOD - UNITS 1 & 2 3.2.3-1 Amendment x



3.2 POWER DISTRIBUTION LIMITS
3.2.4 - QUADRANT POWER TILT RATIO (GPTR)

Lco 3.2.4 -

_The QPTR shall be s 1.02.

QPTR
3.2.4

APPLICABILITY:  MODE 1 with THERMAL POWER > 50% RTP when Power Distribution
Monitoring System (PDMS) is inoperable.

ACTIONS

CONDITION

e

REQUIRED ACTION

COMPLETION TIME

A. QPTR not within limit. | A.1 Reduce THERMAL POWER 2 hours after
=z 3% from RTP for each QPTR
each 1% of QPTR determination
> 1.00.
AND
A2 Determine QPTR and Once per
reduce THERMAL POWER 12 hours
2z 3% from RTP for
each 1% of QPTR
>1.00.
AND
A.3 Perform SR 3.2.1.1. - 24 hours after
SR 3.2.1.2, and achieving
SR 3.2.2.1. equilibrium
conditions from
a THERMAL POWER
reduction per
Required Action
Al
AND
Once per 7 days
thereafter
AND
(continued)
BRAIDWOOD - UNITS 1 & 2 3.2.4-1 Amendment x



~FOR INFORMATION

e : QPTR
o GNLY; 3.2.4
ACTIONS
CONDITION - ' REQUIRED ACTION COMPLETION TIME
A. (continued) A.4 - Re-evaluate safety Prior to
: analyses and confirm | exceeding the
results remain valid | THERMAL POWER
for duration of limit of
operation under this | Required
condition. Action A.1
AND
A.5 NOTES
1. Perform Required
Action A.5 only
after Required
Action A.4 is
completed.
2. Required Action
A.6 shall be
completed
whenever Required
Action A.5 is
performed.
Normalize excore Prior to
detectors to restore exceeding the
QPTR to within THERMAL POWER
limits. limits of
Required
Action A.1
AND
(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.4-2

Amendment 98



QPTR

3.2.4
ACTIONS _
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.6 NOTE
' o _ Perform Required
Action A.6 only after
Required Action A.5
is- completed.
Perform SR 3.2.1.1, | 24 hours after
SR 3.2.1.2, and achieving
SR 3.2.2.1. equilibrium
conditions at
RTP not to
exceed 48 hours
after exceeding
the THERMAL
POWER Timit of
Required
Action A.1
B. Required Action and B.1 Reduce THERMAL POWER | 4 hours

associated Completion
Time not met.

to = 50% RTP.

BRAIDWOOD - UNITS 1 & 2

3.2.4-3

Amendment x



QPTR
3.2.4

SURVEILLANCE REQUIREMENTS N
 SURVEILLANCE | FREQUENCY

SR 3.2.4.1 NOTES
1. With input from one Power Range -
Neutron Flux channel inoperable and
THERMAL POWER = 75% RTP, the remaining
three power range channel inputs can
be used for calculating QPTR.

2. SR 3.2.4.2 may be performed in lieu of
this Surveillance.

3. Not required to be performed until
12 hours after declaring PDMS
inoperabie.

Verify QPTR is = 1.02 by calculation. 7 days

SR 3.2.4.2 NOTES
1. Not required to be performed unti)
12 hours after input from one Power
‘Range Neutron Flux channel is
inoperable with THERMAL POWER
> 75% RTP.

2. Not required to be performed until
12 hours after declaring PDMS
inoperable.

Verify QPTR is = 1.02 using the movable 12 hours
incore detectors.

BRAIDWOOD - UNITS 1 & 2 3.2.4-4 Amendment x



DNBR
3.2.5

3.2‘ POWER DISTRIBUTION LIMITS _
3.2.5 Depérture from Nucleate Boiling Ratio (DNBR)

LCO 3.2.5 DNBR shall be within the limit specified in the COLR.

APPLICABILITY: VMODE 1 with THERMAL POWER = 50% RTP when Power Distribution
Monitoring System (PDMS) is OPERABLE. :

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DNBR not within limit. | A.1 Restore DNBR to 2 hours
within limit.

B. Required Action and |B.1  Reduce THERMAL POWER |4 hours
associated Completion to < 50% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.2.5.1 Verify DNBR 1s within limit specified in 7 days
the COLR.
_—
—_—

BRAIDWOOD - UNITS 1 & 2 3.2.5-1 Amendment x



~ FUR INFORMATlON | : RTS Instrumentation
.1 .v;»‘)l‘I,‘!: | | o - 3.3.1

3.3 INSTRUMENTATION -

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1.‘ ~ The_RTS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.

APPLICABILITY:  According to Table 3.3.1-1.

ACTIONS
NOTE
Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions | A.1 Enter the Condition Immediately
with one or more referenced in
required channels or Table 3.3.1-1 for the
trains inoperable. channel(s) or
train(s).
B. One Manual Reactor B.1 Restore channel to 48 hours
Trip channel OPERABLE status.
inoperable.
OR
B.2 Be in MODE 3. 54 hours
(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-1 Amendment 98



ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

C.

One channel or train
inoperable.

NOTE
While this LCO is not met for
Function 18, 19, or 20 in
MODE 5, making the Rod
Control System capable of rod
withdrawal is not permitted.

C.1 Restore channel or
train to OPERABLE
status.

C.2.1 Initiate action to
fully insert all
rods.

C.2.2 Place the Rod Control
System in a condition
1ncapable of rod
withdrawal.

48 hours

48 hours

49 hours

D.

One Power Range
Neutron Flux —High
channel inoperable.

NOTE
The 1noperable channel may be
bypassed for up to 4 hours
for surveillance testing and
setpoint adjustment of other
channels

D.1 Place channel in
trip.

D.2  Be in MODE 3.

6 hours

12 hours

BRAIDWOOD - UNITS 1 & 2

3.3.1-2

(continued)

Amendment x



ACTIONS (continued)

RTS Instrumentation
3.3.1

: CONDITION’  REQUIRED ACTION COMPLETION TIME
E. One channel ' NOTE
inoperable. The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
E.1 Place channei in 6 hours
trip.
OR
E.2 Be in MODE 3. 12 hours
F. One Intermediate Range | F.1 Reduce THERMAL POWER | 2 hours
Neutron Flux channel to < P-6.
inoperable.
OR
F.2 Increase THERMAL 2 hours
POWER to > P-10.
G. Two Intermediate Range | G.1 Suspend operations Immediately
Neutron Flux channels involving positive
inoperable. reactivity additions.
AND
G.2 Reduce THERMAL POWER 2 hours
to < P-6.
H. One Source Range H.1 Suspend operations Immediately
Neutron Flux channel _ 1nvolving positive
inoperable. reactivity additions.
(continued)

BRAIDWOOD - UNITS 1 & 2

3.3.1-3

Amendment x



ACTIONS ~(continued) -

RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
I. Two Source Range I.1 Open Reactor Trip Immediately
Neutron Flux channels Breakers (RTBs).
inoperable.
- J. One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
OR |
J.2.1 Initiate action to 48 hours
fully insert all
rods.
AND
J.2.2  Place the Rod Control | 49 hours
System in a condition
incapable of rod '
withdrawal.
K. One channel NOTE
inoperable. The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.
K.1 Place channel in 6 hours
trip.
OR
K.2 Reduce THERMAL POWER 12 hours
to < P-7.
(continued)
BRAIDWOOD - UNITS 1 & 2 3.3.1-4 Amendment x



ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

L. One Turbine Trig.
~channel inoperable.

NOTE
The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place channel in
trip.

OR

L.2 Reduce THERMAL POWER
to < P-8.

6 hours

12 hours

M. One train inoperable.

NOTE
One train may be bypassed for
up to 4 hours for
surveillance testing provided
the other train is OPERABLE.

M1 Restore train to
OPERABLE status.

OR

M.2 Be in MODE 3.

6 hours

12 hours

BRAIDWOOD - UNITS 1 & 2

3.3.1-5

(continued)

Amendment x



RTS Instrumentation
3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

N. One RTB train . NOTES
inoperable. 1. One train may be bypassed
' for up to 2 hours for
surveillance testing,
provided the other train
is OPERABLE.

2. One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or shunt
trip mechanisms, provided
the other train is
OPERABLE.

N.1 Restore train to 1 hour
OPERABLE status.

N.2 Be in MODE 3. 7 hours

0. One or more channels 0.1 Verify interlock is 1 hour
inoperable. in required state for

existing unit

conditions.

o
ny

Be 1n MODE 3. 7 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-6 Amendment x



ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
P. One or more channels P.1 Verify interlock is 1 hour
inoperable. in required state for
: existing unit
conditions.
OR
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism | Q.1 Restore inoperable 48 hours
inoperable for one trip mechanism to
RTB. OPERABLE status.
OR
Q.2 Be in MODE 3. 54 hours
SURVEILLANCE REQUIREMENTS
NOTE

Refer to Table 3.3.1-1 to determine w

hich SRs apply for each RTS Function.

SURVEILLANCE

T FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECA

12 hours

BRAIDWOOD ~ UNITS 1 & 2

3.3.1-7

(continued)

Amendment x



RTS Instrumentation
: 3.3.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE | FREQUENCY

SR 3.3.1.2 NOTES
~ 1. Adjust NIS channel if absolute
difference is > 2%. :

2. Not required to be performed until
12 hours after THERMAL POWER is
z 15% RTP.

Compare results of calorimetric heat 24 hours
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

SR 3.3.1.3 NOTES
1. Adjust NIS channel if absolute
difference is = 3%.

2. Only required to be performed with
THERMAL POWER > 15% RTP.

Compare results of the incore measurements Prior to
to NIS AFD. exceeding
75% RTP after
each refueling

AND

31 Effective
Full Power Days
(EFPD)
thereafter

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-8 Amendment x



RTS Instrumentation

3.3.1
SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.4 -NOTE
This Surveillance must be performed on the
RTBB prior to placing the bypass breaker in
service.
Perform TADOT. .. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS
SR 3.3.1.6 NOTE
Not required to be performed until 24 hours
after THERMAL POWER 1s = 75% RTP.
Calibrate excore channels to agree with 92 EFPD
incore measurements.
SR 3.3.1.7 NOTE
Not required to be performed for source
range instrumentation prior to entering
MODE 3 from MODE 2 unt1l 4 hours after
entry into MODE 3.
Perform COT. 92 days
(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-9 Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
- SURVEILLANCE FREQUENCY
SR 3.3.1.8 . NOTE
This Surveillance shall include
- verification that interlocks P-6 and P-10
are in their required state for existing
unit conditions. L
Perform COT. NOTE
Only required
when not
performed

within previous
92 days

Prior to
reactor startup

AND

Four hours

after reducing -
power below
P-10 for power
and

intermediate
instrumentation

AND

Four hours
after reducing
power below P-6
for source
range
instrumentation

AND

Every 92 days
thereafter

BRAIDWOOD - UNITS 1 & 2 3.3.1-10

(continued)

Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
* SURVEILLANCE FREQUENCY

SR 3.3.1.9 NOTE

Verification of setpoint is not required.

Perform TADOT. 92 days
SR 3.3.1.10 ' NOTE

This Surveillance shall include

verification that the time constants are

adjusted to the prescribed values.

Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.11 NOTE

Neutron detectors are excluded from CHANNEL

CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months
SR 3.3.1.12 Perform COT. 18 months
SR 3.3.1.13 NOTE

Verification of setpoint 1s not required.

Perform TADOT. 18 months

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-11 Amendment x



RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
| SURVEILLANCE FREQUENCY
SR 3.3.1.14 NOTE
Verification of setpoint is not required.
Perform TADOT. ———==NOTE————-.
Only required
when not
performed

within previous
31 days

Prior to
reactor startup

SR 3.3.1.15 NOTE
Neutron detectors are excluded from
response time testing.

Verify RTS RESPONSE TIME is within limits.

18 months on a
STAGGERED TEST
BASIS

BRAIDWOOD ~ UNITS 1 & 2 3.3.1-12

Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 1 of 6)
Reactor Trip System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
. FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
1. Manual Reactor Trip 1.2 2 B SR 3.3.1.13 NA
3(8) 4(a) () 2 ¢ SR 3.3.1.13 NA
2. Power Range- Neutron
Flux
. High 1.2 4 D SR 3.3.1.1 =< 110.8%
2 9 SR 3.3.1.2 RTP
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15
b. Low 100 4 E SR 3.3.1.1 s 27.0%
SR 3.3.1.8 RTP
SR 3.3.1.11
SR 3.3.1.15
3. Power Range Neutron
Flux Rate
d. High Positive Rate 1.2 4 E SR 3.3.1.7 s 6.2% RTP
SR 3.3.1.11 with time
constant
z 2 sec
b. High Negative Rate 1.2 M E SR 3.3.1.7 s 6.2% RTP
SR 3.3.1.11 with time
SR 3.3.1.15 constant
z 2 sec
1 Intermegiate Range LR LY 2 F.G SR 3.3.1.1 s 30.0% RTP
Neutron Flux : SR 3.3.1.8
SR 3.3.1.11
5. Source Range Neutron - z H.I SR 3.3.1.1 = 1.42 E5 cps
Flux SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.15
KALERIEIE : 1.J SR 3.3.1.1 s 1.42 £5 cps
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15
(continued)

+a)  With Rod Control System capable of ro: w1tharawa: or one or more rods not fully inserted.
D. beiow the P-10 (Power Range Neutror “ius. 1nterlpck.
{c)  Apove the P:6 (Source Range Block Fermissive; interlock.

(a: Below the P-6 (Source Range Block Fermissive) interlock.

BRAIDWOOD - UNITS 1 & 2 3.3.1-13 Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 2 of 6)
Reactor Trip System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
6. Overtemperature AT 1,2 .4 E SR 3.3.1.1 Refer to
: SR 3.3.1.3 Note 1 (Page
SR 3.3.1.6 3.3.1-18)
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
7. Overpower AT 1.2 4 E SR 3.3.1.1 Refer to
SR 3.3.1.7 Note 2 (Page
SR 3.3.1.10 3.3.1-19)
SR 3.3.1.15
8. Pressurizer Pressure
3. Low (el 4 K SR 3.3.1.1 = 1875 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.1%
D. High .2 4 3 SR 3.3.1.1 s 2393 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15
¢ DProssurizer water 28 : K SR 3.3.1.1 s 93.5% of
Level — High SR 3.3.1.7 instrument
SR 3.3.1.10 span
i Reactor Coolant e 3 K SR 3.3.1.1 2 89.3% of
Flow - Low {per loop) SR 3.3.1.7 toop mnimum
SR 3.3.1.10 measured flow
SR 3.3.1.15
< Reactor Coolant Pump - s K R 3.3.1.
(RCP) Breaker Position ’ S 3-1.13 NA
i{per train)
{continued)
{2 Apove the P-7 (Low Power Reacter "=+~ 5°--. etemigly
BRAIDWOOD - UNITS 1 & 2 3.3.1-14 Amendment x



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 3 of 6)
Reactor Trip System Instrumentation
- APPLICABLE MODES OR
 OTHER SPECIFIED REQUIRED SURVETILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
12.  Undervoltage 1(e) _ 4 K SR 3.3.1.9 z 4920 V
RCPs (per train) i SR 3.3.1.10
SR 3.3.1.15
13.  Underfrequency 18 ] . K SR 3.3.1.9 z 56.08 Hz
RCPs (per train) SR 3.3.1.10
SR 3.3.1.15
14, Steam Generator (SG)
Water Level - Low
Law (per SG)
a. Umt 1l 1.2 4 3 SR 3.3.1.1 2 16.1% of .
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span
b. Unit 2 1.2 4 E SR 3.3.1.1 = 34 8% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span
15 TFurbine Trip
! & Emergency Trip e : L SR 3.3.1.10 = 910 ps1g
Header Pressure SR 3.3.1.14
(per train)
5 Turbine Throttle : L SR 3.3.1.10 2 1% open
Vaive Closure SR 3.3.1.14
(pe~ train)
i Safety Injection (SI) L2 2 irang M SR 3.3.1.13 NA
Input from Engineered
Safety Feature
Actuation System
{ESFAS;
(continued)
2 Apove tne P.7 (Low Power Reactor “r c: 5r=e  reoe T s
¢ Apove tne P-B (Power Range Neutrcr ©: .. rte 8
BRAIDWOOD - UNITS 1 & 2 3.3.1-15 Amendment x



RTS Instrumentation

R 3.3.1
Table 3.3.1-1 (page 4 of 6)
Reactor Trip System Instrumentation
APPLICABLE MODES OR ) -
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
17. Reactor Trip .
System Interlocks
a. Source Range Block 2(d) 2 0 SR 3.3.1.11 z 6E-11 amp
Permissive, P-6 SR 3.3.1.12
b. Low Power Reactor
Trips Biock, P-7 T
(1) P-10 Input 1 3 P SR 3.3.1.11 NA
SR 3.3.1.12
(2) P-13 Inmput 1 2 P SR 3.3.1.10 NA
SR 3.3.1.12
¢. Power Range 1 3 P SR 3.3.1.11 = 32.1% RTP
Neutron Flux, P-8 SR 3.3.1.12
d. Power Range 1.2 3 0 SR 3.3.1.11 z 7.9% RTP and
Neutron Flux. P-10 SR 3.3.1.12 s 12.1% RTP
e. Turbine Impulse 1 2 p SR 3.3.1.10 s 12.1%
Pressure. P-13 . SR 3.3.1.12 turbine power
1€. Reactor Trip (9) 1.2 2 trains N SR 3.3.1.4 NA
Breakers (RTBs)'9 ( (@) o
ate: ala) cle 2 trains c SR 3.3.1.4 NA
1&. Reactor Trip Breaker 1.2 . each per RTB Q SR 3.3.1.4 NA
Ungervoltage and Shunt (37 s(a .
Trip Mechanisms 3ter atar gids ! each per RTB ¢ SR 3.3.1.4 NA
20 Automatiz Trip Logic 1.2 2 trains M SR 3.3.1.5 NA
3ta. sla) gla 2 trains ¢ SR 3.3.1.5 NA
ta, kith Rog Control System capapis -- »-- »ii7Z71a: I7 ore o- more rods not fully inserted.
(¢ Below the P-5 (Source Range Blo:s Fesmirt o ecar any
i¢r Incluging any reactor trip Dypas~ Irwgracs <r:+ sew cariez an ang closed for bypassing an RTB.
BRAIDWOOD ~ UNITS 1 & 2 3.3.1-16 Amendment x



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 6)
Reactor Trip System Instrumentation

Note 1: Overtgmgefature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
i Trip Setpoint by more than 1.04% of AT span.

A T(1+T15) [ 1

(1+7,8) |1+7;s

Where:

1+rs)
AT, K-k Te [T L

-+ K (P-P)- f.(A )
(Tr7,8) | (Ters) }+K’( =T

AT is measured Reactor Coolant System (RCS) AT. °F.
ATy is the indicated AT at RTP, °F.

s is the Laplace transform operator. sec?.

T,1s the measured RCS average temperature, °F.

T 1is the nominal T,  at RTP. = 588.4°F,

P,is the measured pressurizer pressure, psig.
P~ 1is the nominal RCS operating pressure, = 2235 psig.

K, = 1.325 K. = 0.0297/°F K, = 0.00181/psig
7T, = 8 sec - 7. = 3 sec Ty = 2 sec
T, = 33 sec T. = 4 sec T S 2 Sec

(A1) = -3.35{24 + (q, - q,)} when g, - G, < - 24% RTP
0% of RTP when -24% RTP = q, - q, s 10% RTP
4.11{(q. - q,) - 10} when q, - q, > 10% RTP

Where q. and q. are percent RTP in the upper and lower halves

of the core. respectively. and Q. + q, s the total THERMAL
POWER in percen: R7P

BRAIDWOOD - UNITS 1 & 2 3.3.1-17 Amendment x



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 6)
Reactor Trip System Instrumentation

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
| Setpoint by more thapﬁ3.602 of AT span.

AT(hTIS)[ 1 }SATO K=K i [ : ]T'Kﬁ[T 1+1 _T//J‘fz(AI)
6

(1+7,8) |1+47, 1+47,5 |1+7,s TS

Where: AT is measured RCS AT, °F.
ATy is the indicated AT at RTP, °F. 4
s 1s the Laplace transform operator. sec’.
T is the measured RCS average temperature, °F.
T is the nominal T, at RTP. = 588.4°F,

Ky = 1.072 Ks = 0.02/°F for increasing Tavg Ks = 0.00245/°F when T > T*

0/°F for decreasing Tovg 0/°F when T = T"
7. = 8 sec 7, = 3 sec T; S 2 sec
T. = 2 sec 7, = 10 sec

f.(AI) = 0 for all Al

BRAIDWOOD - UNITS 1 & 2 3.3.1-18 Amendment x



Reporting Requiremegtg

5.6 Reporting Requirements

5.6.5 CORE_OPERATING LIMITS REPORT (COLR)

"a.

Core operating 1imits shall be established prior to each
reload cycle, or prior to any remaining portion of a reload

| cycle, and shall be documented in the COLR for the
- following:

LCO 3.1.1. "SHUTDOWN MARGIN (SDM)":

LCO 3.1.3, “"Moderator Temperature Coefficient":

LCO 3.1.5. "Shutdown Bank Insertion Limits":

LCO 3.1.6. "Control Bank Insertion Limits":

LCO 3.1.8. "PHYSICS TESTS Exceptions - MODE 2"

LCO 3.2.1. "Heat Flux Hot Channel Factor (Fo(Z))":

LCO 3.2.2. "Nuclear Enthalpy Rise Hot Channel Factor (FA) "

LCO 3.2.3. "AXIAL FLUX DIFFERENCE (AFD)":

LCO 3.2.5. "Departure from Nucleate Boiling Ratio (DNBR)":

LCO 3.9.1. "Boron Concentration": and

b. 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: »

1. WCAP-9272-P-A. "Westinghouse Reload Safety Evaluations
Methodology. " July 1985.

2. WCAP-12472-P-A. "BEACON Core Monitoring and Operations
Support System." August 1994.

3. NFSR-0016. "Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods," July
1983.

4. NFSR-0081. “"Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods Using the
Phoen1x-P anz ANC Computer Codes " July 1990,

5. Comta letter from D. Saccomando to the Office of
Nuclear Reactor Regulation dated December 21, 1994,
transmitting an attachment that documents applicable
sections of wCAP-11992/11993 and ComEd application of
the UET methodology addressed in "Additional
Information Regarding Application for Amendment to
Facility Operating Licenses-Reactivity Control
Systems.”

BRAIDWOOD ~ UNITS 1 & 2 5.6-3 Amendment x



Reporting Requiremegts
.6

5.6 Reporting Requirements

5.6.5 CORE_OPERATING LIMITS REPORT (COLR) (continued)

- 6. WCAP-9220-P-A. "Westinghouse ECCS Evaluation
Mode1-1981 Version,” February 1982.

7. . WCAP-9561-P-A, Add. 3. "BART A-1: a Computer Code for

‘ Best Estimate Analysis of Reflood Transients - Special
Report: Thimble Modeling in Westinghouse ECCS
Evaluation Model;" July 1986.

8. WCAP-10266-P-A, "The 1981 Version of Westinghouse
Evaluation Model using BASH Code," March 1987,
including Addendum 1 "Power Shape Sensitivity
Studies.” Revision 2-P-A, dated December 15. 1987. and
Addendum 2 "BASH Methodology Improvements and
Reliability Enhancements," Revision 2. Dated May 1988.

9. WCAP-10079-P-A, "NOTRUMP, A Nodal Transient Small
Break and General Network Code," August 1985.

10.  WCAP-10054-P-A. "Westinghouse Small Break -ECCS
Evaluation Model using NOTRUMP Code," August 1985.

11.  WCAP-10216-P-A, Revision 1, "Relaxation of Constant
“Axial Offset Control - F, Surveillance Technical
Specification.” February 1994:

C. The_core operating limits shall be determined such that all
applicable limits (e.g.. fuel thermal mechanical limits,
core thermal hydraulic limits. Emergency Core Cooling
Systems (ECCS) Timits. nuclear limits such as SDM. transient
analysis limits. and accident analysis limits) of the safety
analysis are met: and

d. The COLR. including any midcycle revisions or supplements,
32811 be provided upon issuance for each reload cycle to the

BRAIDWOOD - UNITS 1 & 2 5.6-4 Amendment 98
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ATTACHMENT B-5

CLEAN COPY TRM PAGES
FOR BYRON STATION, UNITS 1 AND 2
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_ TRM
Movable Incore Detegtors
.3.a

3.3 INSTRUMENTATION

3.3.a Movable Incore Detectors

TLCO 3.3.a. The Movable Incore Detection System shall be OPERABLE with:
. 1. = 75% of the detector thimbles,
2. = 2 detector thimbles per core quadrant. and
3. Sufficient movable detectors. drive, and readout
equipment to map these thimbles. .
NOTE
Only = 50% of the detector thimbles are required for Power
Distribution Monitoring System (PDMS) calibrations after the
initial PDMS calibration following each refueling.
APPLICABILITY:  When the Movable Incore Detection System is used for:
1. Recalibration of the Excore Neutron Flux Detection
System,
2. Calibration of the PDMS.
3. Monitoring normalized symmetric power distribution. or
4. Measurement of F.,. F§(Z). and FXZ).
BYRON - UNITS 1 & 2 3.3.a-1 Revision x

Technical Requirements Manual



TRM

Movable Incore Detectors

3.3.a
ACTIONS 1
NOTE
TLCO 3.0.c is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
A. Movable Incore Al Suspend use of the Immediately
Detection System Movable Incore
inoperable. Detection System data
for applicable
recalibration,
measurement, or
monitoring.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
TSR 3.3.a.1 Normalize each detector output when 24 hours

required for:

a. Recalibration of the Excore Neutron
Flux Detection System.

b. Calibration of the PDMS.

C. Monitoring normalized symmetric power
distribution. or

d. Measuremsnt of F,.. F(Z). and F(2) .

BYRON - UNITS 1 & 2 3.3.a-2
Technical Requirements Manual

-_

Revision x



3.3 INSTRUMENTATION

TRM

PDMS Instrumentation

3.3.h

3.3.h Power Distribution Monitoring System (PDMS) Instrumentation

TLCO 3.3.h . The PDMS Instrumentation for each Function in Table 13.3.h-1

shall be OPERABLE.

APPLICABILITY: MODE 1 with THERMAL POWER > 25% RTP when PDMS is OPERABLE.

ACTIONS

NOTE

Separate Condition entry is allowed for each Function.

e — e ————————————
BE e — . —

%

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions |A.1 Restore required 4 hours

with one or more channel to OPERABLE

required channels- status.

inoperable.
B. PDMS inoperable: for B.1 Declare PDMS Immediately

reasons other than inoperable.

Condition A.

OR

Required Action and

associated Completion

Time of Condition A

not met.
BYRON - UNITS 1 & 2 3.3.h-1 Revision x

Technical Requirements Manual



TRM

PDMS Instrumentation

SURVEILLANCE REQUIREMENTS : |
SURVEILLANCE REQUIREMENTS -
SURVEILLANCE FREQUENCY

3.3.h

TSR 3.3.h.1 Perform CHANNEL CHECK for each required
instrumentation channel.

12 hours

TSR 3.3.h.2 NOTE
Neutron detectors are excluded from CHANNEL

CALIBRATION.

Perform CHANNEL CALIBRATION for each.
required instrumentation channel.

18 months

TSR 3.3.n.3  Perform POMS calibration.

BYRON - UNITS 1 & 2 3.3.h-2
Technical Requirements Manual

Prior to

declaring PDMS
OPERABLE after
each refueling

AND

31 Effective
Full Power Days
(EFPD)
thereafter with
the Core Exit
Thermocouple
(CETC) chess
knight move
pattern not
satisfied

AND

180 EFPD
thereafter with
the CETC chess
knight move
pattern
satisfied

e —————————————
e

Revision x



TRM
POMS Instrumentation
3.3.h

Table T3.3'h-1 (Page 1 of 1)
Power Distribution Monitoring System Instrumentation

A REQUIRED
FUNCTION CHANNELS

1. Power Range Neutron Flux Monitors 3

2. Reactor Coolant System (RCS) Cold Leg 2@

Temperature (Wide Range T,)

3. Reactor Power 1®

4. Control Bank Position (per bank) | 1

5. Core Exit Temperature 17 with = 2 per

core quadrant

(@) T, shall be from the same RCS loop and core quadrant as
an OPERABLE Power Range Neutron Flux Monitor.

(b)  Either calorimetric power. the average power of the ?ower range neutron
flux monitors, or the average power of the AT channels.

(c)  Either the Digital Rod Position Indication (DRPI) System or the Demand
Position Indication System.

BYRON - UNITS 1 & 2 3.3.h-3 Revision x
Technical Requirements Manual
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TRM
Movable Incore Detectors
: 3.3.a

3.3 INSTRUMENTATION

3.3.a Movable Incore Detectors

The Movable Incore Detection System shall be OPERABLE with:

TLCO 3.3.a
1. - = 75% of the detector thimbles,
2. =2 detector thimbles per core quadrant, and
3. Sufficient movable detectors. drive, and readout
equipment to map these thimbles.
NOTE
Only = 50% of the detector thimbles are required for Power
Distribution Monitoring System (PDMS) calibrations after the
initial PDMS calibration following each refueling.
APPLICABILITY:  When the Movable Incore Detection System is used for:
1. Recalibration of the Excore Neutron Flux Detection
System.
2. Calibration of the PDMS,
3. Monitoring normalized symmetric power distributioh. or
4. Measurement of Fy.. F§(Z). and F¥2).
BRAIDWOOD - UNITS 1 & 2 3.3.a-1 Revision x

Technical Requirements Manual



TRM

Movable Incore Detectors

3.3.a
ACTIONS
e NOTE
TLCO 3.0.c is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
A. Movable Incore A.l Suspend use of the Immediately
Detection System Movable Incore )
inoperable. Detection System data
for applicable
recalibration,
measurement, or
monitoring.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
TSR 3.3.a.1 Normalize each detector output when 24 hours
required for:
a. Recalibration of the Excore Neutron
Flux Detection System.
b. Calibration of the PDMS.
C. Monitoring normalized symmetric power
distripution. or
d.  Measurement of F;.. Fi(Z). and F¥(Z).
BRAIDWOOD - UNITS 1 & 2 3.3.a-2 Revision x

Technical Requirements Manual



TRM
POMS Instrumentation
3.3.h

3.3 INSTRUMENTATION

3.3.h Power Distribution Monitoring System (PDMS) Instrumentation

TLCO 3.3.h The PDMS Instrumentation for each Function in Table 73.3.h-1
shall be OPERABLE. ,

APPLICABILITY:  MODE 1 with THERMAL POWER > 25% RTP when PDMS is OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

e —t———————————————
B e ——

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions |A.1 Restore required 4 hours

with one or more channel to OPERABLE

required channels status.

inoperable.
B. PDMS inoperable for B.1 Declare PDMS Immediately

reasons other than inoperable.

Condition A.

OR

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

BRAIDWOOD - UNITS 1 & 2 3.3.h-1 Revision x
Technical Requirements Manual



TRM

POMS Instrumentation

SURVEILLANCE REQUIREMENTS

—_—
' - SURVEILLANCE - FREQUENCY

3.3.h

TSR 3.3.h.1

Perform CHANNEL CHECK for each required
instrumentation channel.

12 hours

TSR 3.3.h.2

NOTE
Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION for each
required instrumentation channel.

18 months

TSR 3.3.h.3

Perform PDMS calibration. _

Prior to

declaring PDMS
OPERABLE after
each refueling

AND

31 Effective
Full Power Days
(EFPD)
thereafter with
the Core Exit
Thermocouple
(CETC) chess
knight move
pattern not
satisfied

AND

180 EFPD
thereafter with
the CETC chess
knight move
pattern
satisfied

BRAIDWOOD - UNITS 1 & 2 3.3.h-2
Technical Requirements Manual

Revision x



TRM
POMS Instrumentation
3.3.h

Table T3.3.h~1 (Page 1 of 1)
Power Distribution_Monitoring System Instrumentatio

REQUIRED
FUNCTION CHANNELS
1. Power Range Neutron Flux Monitors 3
2. Reactor Coolant System (RCS) Cold Leg 2
Temperature (Wide Range T,)
3. Reactor Power 1®
4. Control Bank Position (per bank) 1@
5. Core Exit Temperature 17 with = 2 per
core quadrant
(@) T, shall be from the same RCS loop and core quadrant as
an OPERABLE Power Range Neutron Flux Monitor.
(b)  Either calorimetric power, the average power of the power range neutron
flux monitors, or the average power of the AT channels.
(c) Either the Digital Rod Position Indication (DRPI) System or the Demand
Position Indication System.
BRAIDWOOD - UNITS 1 & 2 3.3.h-3 Revision x

Technical Requirements Manual
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Rod Group Alignment Limits
B3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.4 Rod Group Alignment Limits

BASES

1

BACKGROUND

The OPERABILITY (i.e.. trippability) of the shutdown and
control rods is an initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A.
GDC 10, “"Reactor Design," GDC 26, "Reactivity Control System
Redundancy and Protection” (Ref. 1), and 10 CFR 50.46.
"Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking due to the asymmetric reactivity
distribution. and a reduction in the total available rod
worth for reactor shutdown. Therefore. control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM 1limits are preserved.

Rod Cluster Control Assemblies (RCCAs), or rods. are moved
by their Control Rod Drive Mechanisms (CRDMs). Each CRDM
moves its RCCA one step (approximately % inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Control System.
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Rod Group Alignment Limits
B 3.1.4

BASES
BACKGROUND (continued)

The 53 RCCAs are divided among four control banks and five
shutdown banks. A bank of RCCAs consists of either one
group, or, two groups that are moved in a staggered fashion
to provide for precise reactivity control but which are
always within one step of each other. Each of the control
banks are divided into two groups, for a_total of 25 control
bank rods. Shutdown banks A and B are also divided into two
groups, however, shutdown banks C. D and E have only one
group each, for a total of 28 shutdown bank rods. A group
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The contro]l banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined
height in the core. control bank B begins to move out with
control bank A. Control bank A stops at the fully withdrawn
position. and control bank-B continues to move out. When
control bank B reaches a predetermined height, control

bank C begins to move out with control bank B. This
séquence continues until control banks A. B, and C are at
the fully withdrawn position, and controi bank D is
approximately halfway withdrawn. The insertion sequence is
the opposite of the withdrawal sequence. The control rods
are arranged 1n a radially symmetric pattern, so that
control bank motion does not” introduce radial asymmetries in
the. core power distributions.

The axial position of shutdown rods and control rods is
indicated by two separate and independent systems. the Bank
Demand Position Indication System (commonly called group
step counters) and the Digital Rod Position Indication
(DRPI) System.
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B 3.1.4

BASES
BACKGROUND (continued)

The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should.
therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (+ 1 step or
t+ % inch) but not very reliable because it is a demanded
position indication. not an actual position indication.- For
example. if a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than
the step counters. This system is based on inductive analog
signals from a series of coils spaced along a hollow tube
with a center to center distance of 3.75 inches, which is
Six steps. To increase the' reliability of the system, the
inductive coils are connected alternately to data system A
or B. Thus, if one system fails, the DRPI will go on half
accuracy with an effective coil spacing of 7.5 inches. which
is 12 steps. Therefore. the normal indication accuracy of
the DRPI System 1s + 6 steps (¢ 3.75 inches), and the
maximum uncertainty 1s + 12 steps (+ 7.5 inches). With an
indicated deviation of 12 steps between the group step
counter and DRPI. the maximum deviation between actual rod
?gsjtign and the demand position could be 24 steps. or
inches.
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- Rod Group Alignment Limits
B3.1.4

APPLICABLE
SAFETY ANALYSES

Control rod misalignment accidents are analyzed in the
safety analysis (Ref. 3). The acceptance criteria for
addressing control rod inoperability or misalignment are
that:

a. There be no violations of: -
1. specified acceptable fuel design limits. or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b.  The core remains subcritical after accident
transients.

Two types of misalignment are distinguished. During
movement of a control rod group, one rod may stop moving,
while the other rods in the group continue (i.e.. statically
misaligned RCCA). This condition may cause excessive power
peaking. The second type of misalignment occurs if one rod
fails to insert upon a reactor trip and remains stuck fully
withdrawn. This condition requires an evaluation to
determine that sufficient reactivity worth is held in the
control rods to meet the SDM requirement. with the maximum
worth rod stuck fully withdrawn.

Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control banks at their
insertion limits. one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case with control
bank D inserted to its full power insertion limit and one
RCCA fully withdrawn. Satisfying limits on departure from
nucleate boiling ratio 1n both of these cases bounds the
Situation when a rod 1s misaligned from its group by

12 steps

Another type of misalignment occurs if one RCCA fails to
insert upon 3 reactor trip and remains stuck fully
withdrawn. Tms condition is assumed in the evaluation to
determine that the required SDM is met with the maximum
worth RCCA fully withdrawn (Ref. 5).
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i Rod Group Alignment Limits
. B3.1.4

BASES

APPLICABLE SAFETY ANALYSES (continued)
The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local

Linear Heat Rates (LHRs) will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel factor éFo(Z))
and the nuclear enthalpy rise hot channe] factor (Fay) are

verified to be within their limits in the COLR and the
safety analysis is verified to remain valid. When a control
rod is misaligned, the assumptions that are used to
determine the rod insertion imits, AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
may nol preserve the design peaking factors. and Fo(Z) and
Fan must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of Fo(Z) and FY, to the
operating limits.

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM. which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The Timits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The OPERABILITY requirements (i.e. trippability
to meet SDM) are separate from the alignment requirements.
which ensure that the RCCAs and banks maintain the correct
power distribution and rod alignment. The rod OPERABILITY
requirement 1s satisfied provided the rod will fully insert
in the requirea roc drop time assumed in the safety
analysis. Rod cortrol malfunctions that result in the
inability to move rogs (e.g. rod urgent failures). but do
not impact trippabrlity. do not result in rod inoperability
provided proper alignment .
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Rod Group Alignment Limits
B3.1.4

LCO (continued)

The requirement to maintain individual indicated rod
positions within 12 steps of their group step counter demand
position is conservative. The minimum misalignment assumed
in safety analysis is 24 steps (15 inches), and in some
cases a total misalignment from fully withdrawn to fully
inserted is assumed.

Failure to meet the requirements, of this LCO may produce
unacceptable power peaking factors and LHRs. or unacceptable
SDMs. all of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY

The requirements on RCCA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only
MODES in which neutron (or fission) power is generated, and
the OPERABILITY (i.e., trippability) and alignment of rods
have the potential to affect the safety of the plant. In
MODES 3. 4. 5. and 6. the alignment limits do not apply
because the control rods are fully inserted and the reactor
is shut down and not producing fission power. In the
shutdown MODES. the OPERABILITY of the shutdown and control
rods has the potential to affect the required SDM, but this
effect can be compensated for by an increase in the boron
concentration of the RCS. See LCO 3.1.1. "SHUTDOWN MARGIN
(SDM). " for SDM in MODES 3. 4. and 5 and LCO 3.9.1. "Boron
ﬁgggegtration.“ for boron concentration requirements for

BYRON - UNITS 1 & 2 B3.1.4-6 Revision 0



BASES

Rod Group Alignment Limits
B 3.1.4

ACTIONS

A.l.1 and A.1.2

When one or more rods are inoperable (i.e.. untrippable),
there is a possibility that the required SDM may be
adversely affected. Under these conditions. it is important
to_determine the SDM, and if it is less than the required
value specified in the COLR, initiate boration until the ,
required SDM is recovered. The Completion Time of 1 hour is
adequate for determining SOM and. if necessary, for
initiating boration to restore SDM to within limit.

In this situation. SDM verification must account for the
worth of the untrippable rod(s), as well as the rod of
maximum worth.

A2

If the inoperable rod(s) cannot be restored to OPERABLE
status, the unit must be brought to a MODE or condition in
which the LCO requirements are not applicable. " To achieve
this status. the unit must be brought to at least MODE 3
within 6 hours.

The allowed Completion Time is reasonable. based on
operating experience. for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

B.1.1 and B.1.?

When a rod becomes misaligned, it can usually be moved and
1s still trippable. If the rod can be realigned within

1 hour. local xenon redistribution during this short
interval w11l not be significant. and operation may proceed
without further restriction.

An alternative to realigning a single misaligned RCCA to the
group average position 1s to align the remainder of the
group to tne position of the misaligned RCCA. However, this
must be done without violating the bank sequence. overlap,
and insertion 1imits specified in LCO 3.1.5, "Shutdown Bank
Insertion Limits.” and LCO 3.1.6, "Control Bank Insertion
Limits.” One hour gives the operator sufficient time to
adjust the rod positions in an orderly manner.
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Rod Group Alignment Limits
B 3.1.4

BASES
ACTIONS (continued)

However, in many cases, realigning the remainder of the
group to the misaligned rod may not be desirable. For
example. realigning control bank B to a rod that is _
misaligned 15 steps from the top of the core would require a
significant power reduction. since control bank D must be
fully 1gserted and control bank C must be partially
inserted.

With a misaligned rod. SDM must be verified to be within
limit (specified in the COLR) or boration must be initiated
to restore SDM to within limit,

Power operation may continue with one RCCA trippable but
misaligned. provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary
for determining the actual unit SDM and, if necessary,
aligning and starting the necessary systems and components
to initiate boration to restore SDM to within limit.

B.2. B.3. B.4. and B.5

For continued operation with a misaligned rod, THERMAL POWER
must be reduced when Power Distribution Monitoring System
(POMS) 1s inoperaple. SDM must periodically be verified
within limits (specified in the COLR). hot channel factors
(Fo(Z) and Fj.) must be verified within limits. and the
safety analyses must be re-evaluated to confirm continued
operation 1s permissible.

Reduction of power to 75% RTP when PDMS is 1no?erab1e.
énsures that local LHR increases due to a misa igned RCCA
will not cause the core design criteria to be exceeded
(Ref. 4). The Completion Time of 2 hours gives the operator
sufficient time tc accomplish an orderly power reduction :
without challenging the Reactor Protection System. This
Completion Time aliso allows for an exception to the normal
“time zero” for beginning the allowed outage time "clock "
In this Required Action. the Completion Time only begins on
discovery that both:

a. One rod 1s hot within alignment limit: and

b.  PDMS 15 1noperable.
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BASES
ACTIONS (continued)

Discovering one rod not within alignment limit coincident
with POMS inoperable results in starting the Completion Time
for the Required Action. During power operation when PDMS
is OPERABLE, LHR is measured continuously. Therefore. a
reduction of power to 75% RTP is not necessary to ensure
that Tocal LHR increases due to a misaligned RCCA will not
cause the core design criteria to be exceeded.

When a rod is known to be misaligned, there is a potential
to impact the SDM. Since the core conditions can change
with time, periodic verification of SOM is required. A
Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

Verifying that Fo(Z) and FY, are within the required limits
ensures that current operation. at s 75% RTP with PDMS
inoperable and > 75% RTP with PDMS OPERABLE. with a rod
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain
the core power distribution using the incore flux mapping
system or POMS and to calculate Fo(Z) and FY,

Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Accident for the duration of operation under
these conditions. A Completion Time of § days is sufficient
t1m$ to obtain the required input data and to perform the
analysis.

Accident analyses (Ref. 3) requiring re-evaluation for
continued operation with a misaligned rod include:

1. Increase in heat removal by- the secondary system:
a. Excessive increase in secondary steam flow,

b. Inagvertent opening of a steam generator power
operated relief or safety valve. and

C. Steam system piping failure:
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BASES
ACTIONS (continued)
2. Uncontrolled RCCA bank withdrawal at power:

3. RCCA misopefation:
a. One or more dropped RCCAs within the same group.,
b. A dropped RCCA bank,
cr _Statica]]y misaligned RCCA, and
d. Withdrawal of a single RCCA:

4. RCCA ejection accidents: and

5. Loss of coolant accidents resulting from postulated
piping breaks within the reactor coolant pressure
boundary .

CllandC1.?

More than one control rod becoming misaligned from its group
average position 1s not expected, and has the potential to
reduce SDM. Therefore, SDM (specified in the COLR) must be
evaluated. One hour allows the operator adequate time to
determine SDM. Restoration of the required SDM, if
necessary. requires increasing the RCS boron concentration
to provide negative reactivity, as described in the Bases of
LCO 3.1.1. The required Completion Time of 1 hour for
initiating boration is reasonable. based on the time
required for potential xenon redistribution. the low
probability of an accident occurring, and the steps required
to complete the action. This allows the operator sufficient
time to align the required valves and start the boric acid
pumps. Boration w11 continue until the required SDM is
restored
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BASES
ACTIONS (continued)
c.2

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement when PDMS 1is inoperable.
the unit conditions may fall outside of the accident
analysis assumptions. Since automatic bank sequencing would
continue to cause misalignment, the unit must be brought to
a MODE or Condition in which the LCO requirements are not
applicable. To achieve this status. the unit must be
brought to at Teast MODE 3 within 6 hours.

The allowed Completion Time is reasonable. based on
operating experience. for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems. This Completion Time also allows for an
exception to the normal “"time zero" for beginning the
allowed outage time "clock." In this Required Action, the
Completion Time only begins on discovery that both:

a. More than one rod is not within alignment 1imit: and
b.  PDMS is inoperable.

Discovering more than one rod not within alignment limit
coincident with PDMS inoperable results in starting the
Completion Time for the Required Action.

€.3

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement when POMS is OPERABLE,
operation may continue in Condition C for a period that
should not exceed 72 hours. The allowed Completion Time is
reasonable. based on the available information on power
distributions (Ref 6) This Required Action is modified by
a Note that requires the performance of Required Action C.3
only when PDMS 1< QPERABLE .
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BASES
ACTIONS (continued)
! | D.1

| When Required Actions of Condition B or C.3 cannot be

~ completed within their Completion Time. the unit must be
brought to a MODE or Condition in which the LCO requirements
are not applicable. To achieve this status. the unit must
be brought to at Teast MODE 3 within 6 hours, which obviates
concerns about the development of undesirable xenon or power
distributions. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging the plant systems.

SURVETILLANCE SR _3.14.1
REQUIREMENTS

' Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is
beginning to deviate from its expected position. This
frequency takes into account other rod position information
that 1s continuously available to the operator in the
control room. so that during actual rod motion, deviations
can immediately be detected.
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BASES |
SURVEILLANCE REQUIREMENTS (continued)
SR_3.1.4.2

Verifying each control rod is OPERABLE would require that
each rod be tripped. However, in MODES 1 and 2. tripping
each control rod would result in radial or axial power
tilts. or oscillations. Exercising each individual control
rod every 92 days provides increased confidence that al)
rods continue to be OPERABLE without exceeding the alignment
Timit, even if they are not regularly tripped. Moving each
control rod by 10 steps will not cause radial or axial power
tilts, or oscillations, to occur. The 92 day Frequency
takes into consideration other information available to the
operator in the control room and SR 3.1.4.1. which is
performed more frequently and adds to the determination of
OPERABILITY of the rods.” Between required performances of
SR 3.1.4.2 (determination of contro] rod OPERABILITY by
movement). if a control rod(s) is discovered to be
immovable, but remains trippable, the control rod(s) is
considered to be OPERABLE. - At any time, if a control rod(s)
is immovable (e.g.. as a result of excessive friction,
mechanical interference. or rod control system failure), a
determination of the trippability (OPERABILITY) of the
control rod(s) must be made. and appropriate action taken.

SR_3.1.43

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times once prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time. and that no
degradation in these systems has occurred that would
adversely affect control rod motion or drop time. This
testing 1s perfermac with all Reactor Coolant Pumps (RCPs)
operating and the gverage moderator temperature = 550°F to
énsure that the measured drop times will be representative
of insertion times experienced during a reactor trip at
operating conditions.

This Surveillance ‘1s performed during a unit outage, due to
conditions needed to perform the SR and the potential for an
unplanned umit transient if the Surveillance were performed
with the reactor at power .
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B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 Nuclear Entha]by Rise Hot Channel Factor (FY,)

BASES

g

BACKGROUND

The purpose of this LCO is to establish Timits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design Timits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location in
the core during either normal operation or a postulated
accident analyzed in the safety analyses.

Faw 1s defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated- fuel rod power. Therefore, F\, is
a measure of the maximum total power produced in a fuel rod.

FAx is sensitive to fuel 1oadiqg patterns. control bank
insertion. and fuel burnup. Fan typically increases with
control bank insertion and typically decreases with fue]
burnup. _
When Power Distribution Monitoring System (PDMS) is
inoperable. Fi, is not directly measurable but is inferred
from a power distribution map obtained with the movable
incore detector system. Specifically, the results of the
three dimensional power distribution map are analyzed by a
computer to determine Fi.. This factor is calculated at
least every 31 Effective Full Power Days (EFPD). However.
during power operation when POMS is inoperable, the global
power distribution s monitored by LCO 3.2.3. “AXIAL FLUX
DIFFERENCE (AFD)." and LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)." which address directly and continuously measured
process variabies. During power ogeration when PDMS is
OPERABLE. the linear power along the fuel rod with the
highest integrated power is measured continuously and FA, s
determined continuously.
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Fax

B 3.2.2

BACKGROUND (continued)

The COLR provides peaking factor limits that ensure that the
design criterion for the Departure from Nucleate Boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. A11 DNB limited transient events are assumed to
begin with an F), value that satisfies the LCO requirements.

Operation outside the LCO Timits may produce unacceptable
consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

Limits on F), preclude core power distributions that exceed
the following fuel design limits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition;

b. During a large break Loss Of Coolant Accident (LOCA).
‘ SSSS Cladding Temperature (PCT) must not exceed
OF:

C. - During an ejected rod accident. the prompt energy
?Sp?sition to the fuel must not exceed 200 cal/gm
ef. 1); and

d.  Fuel design limits required by GDC 26 (Ref. 2) for the

condition when control rods must be capable of
shutting dowr the reactor with a minimum required
Shutdown Margir with the highest worth control rod
Stuck fuliy wiingrawn.

For transients tnat may be DNB limited. Fax is @ significant

‘core parameter. The 1imits on FX, ensure that the DNB

design criterion 15 met for normal operation. operational
transients. and any transients arising from events of
moderate frequency. Refer to the Bases for LCO 3.4.1. "RCS
Pressure. Temperature. and Flow DNB Limits." for a
discussion of the applicable Departure from Nucleate Boiling
Ratio (DNBR) limits.
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BASES
APPLICABLE SAFETY ANALYSES (continued)

The allowable F}, limit increases with decreasing power
level. This functionality in FY, is included in the
analyses that provide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use
this variable value of. F), in the analyses. Likewise. all
transients that may be DNB limited are assumed to begin with
an initial F), as a function of power level defined by the
COLR 1imit equation. :

The LOCA safety analysis indirectly models Fi, as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (Fo(2))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.1.6. "Control Bank Insertion
Limits."” LCO 3.2.1. "Heat Flux Hot Channel Factor (Fo(2))."
LCO 3.2.2. LC0 3.2.3. LCO 3.2.4. and LCO 3.2.5, "Departure
from Nucleate Boiling Ratio (DNBR) . "

Faw and Fo(Z) are measured periodically using the movable
incore detector system when PDMS is ino erable.
Measurements are generally taken with the core at. or near,
steady state conditions. Core monitoring and control under
transient conditions (Condition 1 events) are accomplished
by operating the core within the limits of the LCOs on AFD.
QPTR. and Control Bank Insertion Limits. When PDMS is
OPERABLE. Fa. and Fy(Z) are determined continuously. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the Timits of the LCOs on DNBR and Control Bank
Insertion Limits.

Fax satisfies Criterion 2 of 10 CFR 50.36(c)(2) (1),
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B3.2.2

LCO

Fay shall be maintained within the limits of the
relationship provided in the COLR.

The FY, 1imit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat
removal capability and thus the highest probability for a
DNB. .

The Timiting value of FY.. described by the equation
contained in the COLR, is the design radial peaking factor
used in the plant safety analyses.

The power multiplication factor in this equation provides
margin for higher radial peaking from reduced thermal
feedback and greater control rod insertion at low power
levels. The Timiting value of F', is allowed to increase
0.3% for every 1% RTP reduction in THERMAL POWER.

APPLICABILITY

The FAy limits must be maintained in MODE 1 to prevent core
power distributions from exceeding the fuel design limits
for DNBR and PCT. 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 1imit on the distribution of
core power. SPec1f1ca11y. the design bases events that are
sensitive to F,. 1n other modes (MODES 2 through 5) have
significant margin to DNB. and therefore. there is no need
to restrict F,, in these modes.

ACTIONS

Al, A2 A3 andAd

With FX. exceeding 1ts Timit. Condition A is entered. FY,
may be restorez tc within 1ts Timits within 4 hours.
through. for example. realigning any misaligned rods or
reducing power enough to bring FY, within its power
dependent Timit  If the value of FY, is not restored to
within 1ts specified 11mt. THERMAL POWER must be reduced to
< 50% RTP 1n accoraance with Re uired Action A.1. When the
Faw 1imit 1s exceeded. the DNBR imit is not likely violated
in steady state operation, because events that could
significantly perturb the FY, value (e.g.. static control
rod misalignment) are considered in the safety analyses.
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BASES
ACTIONS (continued)

However. the DNBR limit may be violated if a DNB limiting
event occurs. Reducing THERMAL POWER to < 50% RTP increases
the DNB margin and is not Tikely to cause the DNBR limit to
be violated in steady state operation. Thus, the allowed
Completion Time of 4 hours provides an acceptable time to
restore Fa, to within its limits without allowing the unit
to remain in an unacceptable condition for an extended
period of time. '

Condition A is modified by a Note that requires that
Required Actions A.2 and A.4 must be comp]eted whenever
Condition A is entered. Thus. even if Fan 1S restored
within the 4 hour time period of Required Action A.1,
Required Action A.2 would nevertheless require another
measurement and calculation of FX, within 24 hours in
accordance with SR 3.2.2.1. Required Action A.4 requires
that another determination of F¥, must be done prior to
exceeding 50% RTP. prior to exceeding 75% RTP, and within
24 hours after reaching or exceeding 95% RTP.

Required Action A.2 requires the measured value of Fh,
verified not to exceed the allowed limit at the lower power
level once the power level has been reduced to < 50% RTP per
Required Action A.1. The unit is provided 20 additiona)l
hours-to perform this task over and above the 4 hours
allowed by Action A.1. The Completion Time of 24 hours is
acceptable because of the increase in the DNB margin, which
s obtained at lower power levels. and the Tow probability
of having a DNB 1imiting event within this 24 hour period.
Additionally. operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map
when PDMS 1s inoperable. perform the required calculations,
and evaluate Fy..

If the value of F,. 1s not restored to within its specified
limit ei1ther by adjusting a misaligned rod or by reducing
THERMAL POWER. Required Action A.3 requires the Power Range
Neutron Flux-High trip setpoints be reduced to s 55% RTP.
The reduction 1n trip setpoints ensures that continuing
operation remains at an acceptable low power level with
adequate DNBR margin.

BYRON - UNITS 1 & 2 B 3.2.2-5 Revision x



Fa
B 3.2.2

BASES
ACTIONS (continued)

- The allowed Completion Time of 72 hours to reset the trip
setpoints per Required Action A.3 recognizes that. once
power is reduced, the safety analysis assumptions are '
satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

Required Action A.4 requires verification that FX, is within
1ts specified 1imits after an out of limit occurrence. This
ensures that the cause that led to the Fax exceeding its
1imit is corrected. and that subsequent operation proceeds
within the LCO limit. This Action demonstrates that the FAx
Timit is within the LCO limits prior to exceeding 50% RTP,
again prior to exceeding 75% RTP. and within 24 hours after
THERMAL POWER is = 95% RTP.

This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced to comply with
this Required Action. .

B.1

If the Required Actions of A.1 through A.4 are not met
within their associated Completion Times, the unit must be
placed 1n a MODE in which the LCO requirements are not
applicable. This 1s done by placing the unit in at least
MODE 2 within 6 hours.

The 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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BASES

SURVEILLANCE SR_3.2.2.1
REQUIREMENTS

The value of F), is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
of FAy from the measured flux distributions. The measured
value of Fa, must be multiplied by 1.04 to account for
g$a%urement uncertainty before making comparisons to the

an 1imit.

After each refueling, Fas Must be determined in MODE lhprior
to exceeding 75% RTP. This requirement ensures that Fj,
limits are met at the beginning of each fuel cycle.

The 31 EFPD Frequency is acce?tabIe because the power
distribution changes relative y slowly over this amount of
fuel burnup. Accordingly, this Frequency is short enough
that the Fy, 1imit cannot be exceeded for any significant
period of operation. .

This Surveillance has been modified by a Note. The Note
requires the measured value of Faw be obtained from incore
flux map results only when PDMS js inoperable. The Note
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable.,
and_that the last performance of SR 3.2.2.2 prior to
declaring POMS 1noperable satisfies the initial performance
of this SR after declaring PDMS inoperable. If SR 3.2.2.1
were not performed within its specified Frequency. this Note
allows 12 hours to verify F¥. is within 1imit using either
the incore flux map results or by taking credit for the last
performance of SR 3.2.2.2 when PDMS was OPERABLE.
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BASES
SURVEILLANCE REQUIREMENTS (continued)
SR 3.2.2.2

The confirmation of the power distribution parameter, FY,.
1S an additional verification over the automated monitoring
performed by PDMS. This assures that PDMS is functioning
properly and that the core limits are met.

The Surveillance Frequency of 7 days takes into account
other information and alarms available to the operator in
the control room. and is adequate because F), is monitored
by the process computer.

This Surveillance is modified by a Note that requires the
performance of SR 3.2.2.2 for determining F}, only when PDMS
is OPERABLE.

REFERENCES 1. UFSAR. Section 15.4.8.
2. 10 CFR 50. Appendix A. GDC 26.
3. 10 CFR 50.46.
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AFD

B 3.2.3
B 5.2 POWER'DI;}RiEUTION'LIMITS
B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)
BASES : L
—_—_— S
BACKGROUND The purpose of this LCO 55 to establish 1imits on the values

of the AFD in order to. limit the amount of axial power ,
distribution skewing to either the top or bottom of the core
when Power Distribution Monitoring System (PDMS) is
inoperable. By limiting the amount of power distribution
skewing, core peaking factors are consistent with the
assumptions used in the safety analyses. Limiting power
distribution skewing over time also minimizes the xenon
distribution skewing, which is a significant factor in axial
power distribution control. When PDMS is OPERABLE. Peak
Linear Heat Rate is measured continuously. .

Relaxed Axial Offset Control (RAOC) is a calculational
procedure that defines the allowed operational space of the
AFD versus THERMAL POWER. -The AFD limits are selected by
considering a range of axial xenon distributions that may
occur as a result of large variations of the AFD.
Subsequently. power peaking factors and power distributions
are examined to ensure that the Loss of Coolant Accident
(LOCA). loss of flow accident, and anticipated transient
limits are met. Violation of the AFD limits invalidate the
conclusions of the accident and transient analyses with
regard to fuel cladding integrity.

The AFD 1s monitored on an automatic basis using the plant
process computer. which has an AFD monitor alarm. The
computer determines the 1 minute average of each of the
OPERABLE excore detector outputs and provides an alarm
message 1mmediately 1f the AFD for two or more OPERABLE
excore channels 1s outside its specified limits.
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BASES

AFD
B 3.2.3

 APPLICABLE
SAFETY ANALYSES

The AFD is a measure of the axial power distribution skewing
to either the top or bottom half of the core. The AFD is
sensitive to many core related ?arameters such as control
bank positions. core power level, axial burnup. axial xenon
distribution, and. to a lesser extent. reactor coolant
temperature and boron concentration. The allowed range of
the AFD is used in the nuclear design process to confirm
that operation within these limits produces core peaking
factors and axial power distributions that meet safety
analysis requirements. '

The RAOC methodology (Ref. 2) establishes a xenon
distribution Tibrary with tentatively wide AFD limits. One
dimensional axial power distribution calculations are then
performed to demonstrate that norma) operation power shapes
are acceptable for the LOCA and loss of flow accident. and
for initial conditions of anticipated transients. The
tentative limits are adjusted as necessary to meet the
safety analysis requirements.

The Timits on the AFD ensure that the Heat Flux Hot Channel
Factor (Fy(Z)) is not exceeded during either normal
operation or in the event of xenon redistribution following
power changes. The limits on the AFD also restrict the
range of power distributions that are used as initial
conditions in the analyses of Condition 2, 3. or 4 events.
This ensures that the fuel cladding integrity is maintained
for these postulated accidents. The most important
Condition 4 event is the LOCA. The most important
Condition 3 event is the loss of flow accident. The most
important Condition 2 events are uncontrolled bank
withdrawal and boration or dilution accidents. Condition 2
accidents simulated to begin from within the AFD Timits are
used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The 1imits on tne &FD provide assurance that the thermal
limits assumed in the accident analysis (Fa, and Fo(Z)) are
met. Thereby. the AFD satisfy Criterion 2 of

10 CFR 50.36(c)(2)¢11).
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BASES

AFD
B 3.2.3

LCO

The sha?e of the power profile in the axial (i.e.. the
vertical) direction is largely under the control of the
operator through the manual ogeration of the control banks
or automatic motion of control banks. The automatic motion
of the control banks is in response to temperature
deviations resulting from manual operation of the Chemical
and Volume Control System to change boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors

(Ref. 3). Separate signals are taken from the top and
bottom detectors. The AFD is defined as the difference in
normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience, this flux
difference is converted to provide flux difference units
éxpressed as a percentage and labeled as %A flux or ZAL.

A Note modifies the LCO by stating the AFD shall be
considered outside limits when two or more OPERABLE excore
channels indicate AFD to be outside limits.

The AFD limits are provided in the COLR. The AFD limits for
RAOC do not depend on the target flux difference. However,
the target flux difference may be used to minimize changes
in the axial power distribution.

Violating this LCO on the AFD could produce unacceptable
consequences if a Condition 2, 3, or 4 event occurs while
the AFD is outside its specified limits.

APPLICABILITY

The AFD requirements are applicable in MODE 1 with THERMAL
POWER = 50% RTP (1.e.. when the combination of THERMAL POWER
and core peaking factors are of primary importance in safety
analysis; wnen PDMS 1s inoperable.

For AFD 1imits geveloped using RAOC methodology. the value
of the AFD does not affect the limiting accident
consequences with THERMAL POWER < 50% RTP and for Tower
operating power MODES.
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BASES

AFD
B 3.2.3

ACTIONS

Al

“As an alternative to restoring the AFD to within its

specified Timits, Required Action A.1 requires a THERMAL
POWER reduction to < 50% RTP. This places the core in a
condition for which the value of the AFD is not important in
the applicable safety analyses. A Completion Time of ,

0 minutes js reasonable. based on operating experience, to
reach 50% RTP without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.3.1

This Surveillance verifies that the AFD as indicated by the
NIS excore channels is within Jimits. The Surveillance
Frequency of 7 days is adequate because the AFD is
controlied by the operator and monitored by the process
computer.

The AFD should be monitored and lTogged more frequently in
periods of operation for which the power level or control
bank positions are changing to allow corrective measures

when the AFD 1s more Tikely to move outside limits.

A Note modifies the required performance of the Surveillance

and states that tms Surveillance is not required to be

performed until 12 hours after declaring PDMS inoperable.

If SR 3.2.3.1 were not performed within its specified

grequency. this Note allows 12 hours to verify AFD is within
imits.

REFERENCES

1.  WCAP-8403 (nonproprietary). “"Power Distribution
Control anc¢ Load Following Procedures . " Westinghouse
Electric Ccrooration. September 1974.

2. R w Mller et al.. "Relaxation of Constant Axial
Offset Control: F. Surveillance Technical
Spectfication.” WCAP-10217(NP). June 1983
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QPTR
B 3.2.4

B 3.2 POMER DISTRIBUTION LIMITS |
B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

“\_— ]

BACKGROUND

The QPTR 1imit ensures that the gross radial power
distribution remains consistent with the design values used
in the safety analyses. Precise radial power distribution
measurements are made during startup testing. after
refueling. and periodically during power operation.

The ﬁower density at any point in the core must be Timited
SO that the fuel design criteria are maintained. Together,
LCO 3.1.6. "Control Bank Insertion Limits." LCO 3.2.3.
"AXIAL FLUX DIFFERENCE (AFD)." and LCO 3.2.4, provide limits
on process variables that characterize and control the three
dimensional power distribution of the reactor core. Control
of these variables ensures that the core operates within the
fuel design criteria and that the power distribution remains
within the bounds used in-the safety analyses. When Power
Distribution Monitoring System (POMS) is OPERABLE, Peak
Linear Heat Rate and the linear power along the fuel rod
with the highest integrated power are measured continuously.

APPLICABLE
SAFETY ANALYSES

Limits on QPTR preclude core power distributions that
violate the following fuel design criteria:

a. During a large break loss of coolant accident. the
?Sa§ c}add1ng temperature must not exceed 2200°F
ef. 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 Departure from Nucleate
Boil:ng (DNB: czriterion) that the hot fuel rod in the
core cdes noi experience a DNB condition:

C.  During an ejected rod accident. the prompt energy
deposition to the fuel must not exceed 200 cal/gm
(Ref. 2): ang

d.  The control rods must be capable of shutting down the
reactor with a minimum required Shutdown Margin with
%2efh1g?est worth control rod stuck fully withdrawn

ef. 3).
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BASES

QPTR
B3.24

APPLICABLE SAFETY ANALYSES (continued)

The LCO Timits on the AFD, the QPTR. the Heat Flux Hot
Channel Factor (Fo(Z)), the Nuclear Enthalpy Rise Hot
Channel Factor (Fu,). and control bank insertion. sequence
and overlap limits are established to preclude core power
distributions that exceed the safety analyses limits.

The QPTR Timits ensure that Fan and Fo(Z) remain below their
Timiting values by preventing an undetected change in the
gross radial power distribution.

In MODE 1, the Fiy and Fo(Z) limits must be maintained to
reclude core power distributions from exceeding design
imits assumed in the safety analyses.

The Timits on the QPTR provide assurance that the thermal
limits assumed in the accident analysis (FA, and Fo(Z)) are
met. Thereby. the QPTR satisfies Criterion 2 of

10 CFR 50.36(c)(2)(i1).

LCO

The QPTR 1imit of 1.02. at which corrective action is
required. provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
éxcessive power peaks resulting from X-Y plane power tilts.
A limiting QPTR of 1.02 can be tolerated before the margin
for uncertainty in Fy(Z) and FY is possibly challenged.

APPLICABILITY

The QPTR 1imit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP when PDMS is inoperable to prevent core
power distributions from exceeding the design limits.

Applicability 1n MODE 1 = 50% RTP and in other MODES 1is not
required because tnere 1s neither sufficient stored energy
in the fuel nor sufficient energy being transferred to the

reactor coolant tc require the implementation of a QPTR
“limit on the distribution of core power. The QPTR limit in

these conditions 1s. therefore. not important. Note that
the Fi, and F5(Z) LCOs still apply below 50% RTP, but allow
progressively higher peaking factors as THERMAL POWER
decreases below 50% RTP.
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BASES

QPTR
B3.2.4

ACTIONS

Al

- With the QPTR exceeding its limit. a ﬁower level reduction

of 3% from RTP for each 1% by which the QPTR exceeds 1.00 is
a conservative tradeoff of total core power with peak linear
power. The Completion Time of 2 hours allows sufficient
time to identify the cause and correct the tilt. Note that
the power reduction itself may cause a change in the tilted
condition. .

The maximum allowable power level initially determined by

- Required Action A.1 may be affected by subsequent

determinations of QPTR. Increases in QPTR would require
power reductions within 2 hours of QPTR determination, if
neécessary to comply with the decreased maximum allowable
power level. Decreases in QPTR would allow increasing the
maximum allowable power level and increasing power up to
this revised 1imit.

A2

After completion of Required Action A.1. periodic monitoring
provides a basis for maintaining the appropriate reduced
power level. As such. a check of the QPTR 1is required once
per 12 hours. If the QPTR continues to increase. THERMAL
POWER has to be reduced accordingly, such that it is
maintained at a reduced power level of 3% from RTP for each
1% by which QPTR exceeds 1.00.

Any of the Surveillance methods for determining QPTR may be
used within the constraints for acceptability of the
Surveillance (i.e.. if the excore detectors are available,
they should be used: if the excore detectors are not
available, the moveable incore detectors may be used). A
12 hour Completion Time 15 sufficient because any additional
change 1n QPTR shouid be relatively slow. Further. this
Completion Time 15 consistent with the Frequency required
for the Surveillances with an inoperable alarm or
instrumentation
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B3.24

BASES
ACTIONS (continued)

A.3

The peaking factors Fi, and Fo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on FA, and Fo(Z) within 24 hours after
achieving equilibrium conditions from a THERMAL POWER
reduction per Required Action A.1 ensures that these primary
indicators of power distribution are within their respective
limits. Equilibrium conditions are achieved when the core
is sufficiently stable at intended operating conditions to
support flux mapping. The Completion Time takes into
consideration the rate at which peaking factors are 1ikely
to change. and the time required to stabilize the unit and
perform a flux map. If these peaking factors are not within
their limits. the Required Actions of these Surveillances
provide an appropriate response for the abnormal condition.
If the QPTR remains above its specified limit, the peaking
factor surveillances are reguired each 7 days thereafter to
evaluate Fy, and Fo(Z) with changes in power distribution.
Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR Timit.

A4

Although F,. and Fqo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR Timit 1S exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect
such reactor parameters as control bank worths and peaking
factors for rod malfunction accidents. When the QPTR
exceeds 1ts 1imit. 1t does not necessarily mean a safety
concern exists. Ii does mean that there is an indication of
a change 1n the g-~oss radial power distribution that
requires an 1nvestigation and evaluation that is
accomplished by examining the incore power distribution.

~ Specifically. the core peaking factors and the quadrant tilt
must be evaluated because they are the factors that best
characterize the core power distribution. This
re-evaluation 1s required to ensure that, before increasing
THERMAL POWER to above the 1imit of Required Action A.1. the
reactor core conditions are consistent with the assumptions
in the safety analyses.
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R ' R B3.2.4

BASES
ACTIONS (continued)

A5

If the QPTR has exceeded the 1.02 Jimit and a re-evaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are normalized to
restore QPTR to within Timit prior to increasing THERMAL
POWER to above the limit of Required Action A.1.
Normalization is accomplished in such a manner that the
indicated QPTR following normalization is near 1.00. This
8STgone to detect any subsequent significant changes in

Required Action A.5 is modified by two Notes. Note 1 states
that the quadrant power tilt (QPT) is not restored to within
limits until after the re-evaluation of the safety analysis
has_determined that core conditions are within the safety
analysis assumptions (i.e., Required Action A.4). Note 2
states that if Required Action A.5 is performed, then
Required Action A.6 shall be performed. Required Action A.5
normalizes the excore detectors to restore QPTR to within
limits. which restores compliance with LCO 3.2.4. Thus,
Note 2 prevents exiting the Actions prior to completing flux
mapping to verify peaking factors, per Required Action A.6.
These Notes are intended to prevent any ambiguity about the
required sequence of actions.

A6

Once the flux tilt.is restored to within limits (i.e.,
Required Action A.5 is performed). it is acceptable to
return to full power operation. However, as an added check
that the core power distribution is consistent with the
safety analysis assumptions. Required Action A.6 requires
verification that F.(7) and FY, are within their specified
Timits within 24 nours after achieving equilibrium
conditions az RT®  As an added precaution, if the core
power does not reacr RTP within 24 hours. but is increased
slowly. then the peaking factor surveillances must be
performed within 48 nours after increasing THERMAL POWER
above the 1'mit of Required Action A.1. These Completion
Times are 1ntended to allow adequate time to increase
THERMAL POWER to “above the limit of Required Action A.1,
while not permitting the core to remain with unconfirmed
power distributions for extended periods of time.
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QPTR
B3.24

ACTIONS (continued)

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been normalized to restore QPTR to
within limits (i.e., Required Action A.5). The intent of
this Note is to have the peaking factor surveillances
performed at operating power levels. which can only be
accomplished after the excore detectors are normalized to
restore QPTR to within limits and the core returned to
power . : :

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times. the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status, THERMAL POWER must be
reduced to = 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable. based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.241

This Surveillance verifies that the QPTR. as indicated by
the Nuclear Instrumentation System (NIS) excore channels. is
within its limits. The Frequency of 7 days takes into
account other information and alarms available to the
operator 1n the control room.

This SR 1s modified by three Notes. Note 1 allows QPTR to
be calculated with three power range channels if THERMAL
POWER 1s = 75% RTP and the input_from one Power Range
Neutron Flux channei 1s 1noperable. Note 2 allows
performance of SR 3.2.4.2 1n lieu of SR 3.2.4.1. Note 3
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring POMS inoperable.
If SR 3.2.4.1 were not performed within its specified
Frequency. this Note allows 12 hours to verify QPTR is
within Timts. -

For those causes of QPT that occur quickly (e.g., a dropped
rod). there typically are other indications of abnormality
that prompt a verification of core power tilt.
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B 324

BASES
SURVEILLANCE REQUIREMENTS (continued)
SR_3.2.4.2

With input from an NIS power range channel inoperable, tilt
monitoring for a portion of the reactor core becomes
degraded. Large tilts are likely detected with the
remaining channels, but the capability for detection of
small power tilts in some quadrants is decreased. The
Frequency of 12 hours provides an accurate alternative means
for ensuring that any tilt remains within its limits. -

For purposes of monitoring the QPTR when input from one
power range channel is inoperable, the moveable incore
detectors are used to confirm that the normalized symmetric
power distribution is consistent with the indicated QPTR and
any previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two
sets of four thimble locations with quarter core symmetry.
The two sets of four symmetric thimbles is a set of eight
unique detector locations:

The symmetric thimble flux map can be used to generate
symmetric thimble "tilt." This can be compared to a
reference symmetric thimble tilt. from the most recent full
core flux map. to generate an incore QPTR. Therefore,
incore monitoring of the radial core tilt to verify the QPTR
can be used to confirm that QPTR is within limits.

With input from one NIS channel inoperable, the indicated
tilt may be changed from the value indicated with input from
all four channels OPERABLE. To confirm that no change in
tilt has actually occurred. which might cause the QPTR limit
to be exceeded. the incore result may be compared against
previous flux maps either using the symmetric thimbles as
described above or a complete flux map. Nominally, quadrant
tilt from the Surveillance should be within 2% of the tilt
shown by tne mos: recent flux map data.
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B 3.2.4

BASES
SURVEILLANCE REQUIREMENTS (continued)

This Surveillance is modified by two Notes. Note 1 states
that it is not required to be performed until 12 hours after
the input from one Power Range Neutron Flux channel is
inoperable and the THERMAL POWER is > 75% RTP. Note 2
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be .
performed until 12 hours after declaring PDMS inoperable.

If SR 3.2.4.2 were not ?erformed within its specified
Frequency, this Note allows 12 hours to verify QPTR is

= 1.02 using the movable incore detectors.

REFERENCES 1. 10 CFR 50.46.
2. UFSAR. Section 15.4.8.
3. 10 CFR 50, Appendix A, GDC 26.
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B3.2.5

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.5 Departure from Nucleate Boiling Ratio (DNBR)

BASES

“ﬁ——“\\_\_\

BACKGROUND

- The purpose of the Timits on the value of DNBR determined by

Power Distribution Monitoring System (PDMS) is to provide
assurance of fuel integrity during Condition I (Norma)
Operation and Operational Transients) and Condition II
(Faults of Moderate Frequency) events by providing the
reactor operator with the information required to avoid
exceeding the minimum Axial Power Shape Limiting DNBR
(DNBRys ) in the core during normal operation and in short-
term transients.

DNBR is defined as the ratio of the heat flux required to
cause Departure from Nucleate Boiling (DNB) to the actual
channel heat flux for given conditions.

During power operation when PDMS is inoperable, the global
power distribution is Timited by LCO 3.2.3. “AXIAL FLUX
DIFFERENCE (AFD)." and LCO 3.2.4. "QUADRANT POWER TILT RATIO
(QPTR)." which are directly and continuously measured
process variables. These LCOs, along with LCO 3.1.6,
"Control Bank Insertion Limits." maintain the core within
power distribution 1imits on a continuous basis.

During power operation when POMS is OPERABLE. DNBR is

-determined continuously. Continuously monitoring the

operation of the core significantly 1imits the adverse
nature of power distribution initial conditions for
transients. The core depletion status, xenon distribution,
and soluble boron concentration restrict the possible power
and reactivity transients. Continuously monitoring the
power distribution allows the actual DNBR value to be
maintained = the DNBR,. value specified in the COLR.
DNBR,ps 15 the DNBR value determined to be the most
sensitive to the core axial power distribution at the
initial conditions of the 1imiting accident during the
cycle-specific core reload design accident analysis process.
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DNBR
B 3.2.5

APPLICABLE
SAFETY ANALYSES

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

- During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the

-hot fuel rod in the core does not experience DNB.

The DNB safety analysis limit for a loss of forced reactor
coolant flow accident (Ref. 1) is met by 1imiting DNBR to
the 95/95 DNB design criterion of 1.4 using the

WRB-2 Critical Heat Flux (CHF) correlation. This value
provides a high degree of assurance that the hottest fuel
rod in the core does not experience DNB. Maintaining the
DNBR,ps, value = the DNBR value assumed in the safety and
accident analyses ensures that the 95/95 DNB design
criterion of 1.4 is met.

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. When PDMS is
OPERABLE. this LCO and the following LCOs ensure this:
LCO 3.1.6. LCO 3.2.1, "Heat Flux Hot Channel Factor
(Fo(Z2))." and LCO 3.2.2. Nuclear Enthalpy Rise Hot Channel
Factor (F;.). When PDMS is inoperable, the following LCOs
ensure this: LC0 3.1.6. LCO 3.2.1, LCO 3.2.2. LCO 3.2.3,
and LCO 3.2.4.

DNBR satisfies Criterion 2 of 10 CFR 50.36(c) (2)(i1i).

LCO

DNBR shall be maintained within the limit of the
relationship specified in the COLR.

Maintaining DNBR = DNBR,s5, ensures the core operates within
the Timits assumed 1n the safety analyses. The DNBR,
1imit must be maintained to prevent core power distributions
from exceeding the fuel design limits for DNBR.

Another 1ymit on DNBR is provided in SL 2.1.1, "Reactor Core
SLs." LCO 3.2.5 represents the initial conditions of the
safety analysis which are far more restrictive than the
Safety Limit (SL). Should a violation of this LCO occur.
the ogegator must check whether or not an SL may have been
exceeded.

BYRON - UNITS 1 & 2 B 3.2.5-2 Revision x



DNBR

B,3~2'5
BASES
APPLICABILITY The DNBR 1imit must be maintained in MODE 1 with THERMAL
POWER = 50% RTP when PDMS is OPERABLE to ensure DNB design
criteria will be met in the event of an unplanned loss of
forced coolant flow transient.
ACTIONS Al

Parameters affecting DNBR include Reactor Coolant System
(RCS) pressure. RCS average temperature, RCS total flow
rate, and Thermal Power. RCS pressure and RCS average
temperature are controllable and measurable parameters. RCS
total flow rate is not a controllable parameter and is not
expected to vary during steady state operation. With DNBR
not within limit due to RCS pressure or RCS average
temperature. action must be taken to restore these
parameter(s). With DNBR not within limit due to the
indicated RCS total flow rate, power must be reduced. as
required by Required Action B.1, to restore DNB margin and
eliminate the potential for violation of the accident
analysis bounds.

The 2 hour Completion Time for restoration of DNBR provides
sufficient time to adjust unit parameters, to determine the
cause for the off normal condition. and to restore the
readings within 1'mits. and is based on plant operating
experience.

8.1

I the value of DNBR is not restored to within its specified
Timit. THERMAL POWER must be reduced to < 50% RTP in
accordance with Required Action B.1. Reducing THERMAL POWER
to < 50% RTP increases the DNB margin and is not likely to
cause the DNBR 1imit to be violated in steady state
operation  Tnus tne allowed Completion Time of 4 hours
provides an accecieble time to restore DNBR to within its
Timits without allowing the unit to remain in an
unacceptable concition for an extended period of time.
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DNBR
B 3.2.5

BASES

SURVEILLANCE SR_3.25.1
REQUIREMENTS o .
. The confirmation of the power distribution parameter, DNBR,
is an additional verification over the automated monitoring
performed by PDMS. This assures that POMS is functioning
properly and that the core limits are met.
The Surveillance Freguency of 7 days takes into account -
other information and alarms available to the operator in
the control room, and is adequate because DNBR is monitored
by the process computer.

REFERENCES 1. UFSAR, Chapter 15.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)

A Note to the ACTIONS restricts the transition from MODE 5
with the Rod Control System not capable of rod withdrawal
and all rods fully inserted, to MODE 5 with the Rod Contro]l
System capable of rod withdrawal or all rods not fully
inserted for Functions 18, 19, and 20 while complying with
the ACTIONS (i.e.. while the LCO is not met). 1C0 3.0.4
typically allows entry into MODES or other specified
conditions in the Applicability while in MODE 5. however,
the restriction of this Note is necessary to assure an
OPERABLE RTS function prior to commencing operation with the
Rod Control System capable of rod withdrawal or all rods not
fully inserted.

D.1 and D.2

Condition D applies to the Power Range Neutron Flux-High
Function.

The NIS power range detectors provide input to the Rod
Control System and the SG Water Level Control System and.
therefore. have a two-out-of-four trip logic. A known
inoperable channel must be placed in the tripped condition.
This results in a partial trip condition requiring only
one-out-of-three logic for actuation. The 6 hours allowed
to place the inoperable channel in the tripped condition is
Justified in WCAP-10271-P-A (Ref. 7).

As an alternative to the above Action, the plant must be
placed in a MODE where this Function is no longer required
OPERABLE. Twelve hours are allowed to place the plant in
MODE 3. This 15 a reasonable time, based on operating
experience. to reach MODE 3 from ful] power in an orderly
manner and without challenging plant systems. If Required
Actions cannot be completed within their allowed Completion
Times. LCO 3.0.3 must be entered.

The Requireg Actions have been modified by a Note that
allows placing tne 1noperable channel in the bypass
condition for up to 4 hours while performing routine
surveillance testing of other channels. The Note also
allows placing the 1noperable channel in the bypass
condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time limit is
Justified 1n Reference 7.
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BASES

Rod Group Alignment Limits
B3.1.4

REFERENCES

10 CFR 50, Appendix A, GDC 10 and GDC 26.
10 CFR 50.46.

UFSAR. Chapter 15.

UFSAR, Section 15.4.3.

UFSAR, Section 15.1.5.

WCAP-12472-P-A, "BEACON Core Monitoring and Operations
Support System." August 1994.
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- Rod Position Indication

B 3.1.7
331 REACTIVITY CONTROL SYSTEN
B 3.1.7 Rod Position Indication
BASES :
BACKGROUND According to GDC 13 (Ref. 1), instrumentation tormonitor

variables and systems over their operating ranges during

normal operation, anticipated operational occurrences. and

accident conditions must be OPERABLE. LCO 3.1.7 is required

to ensure OPERABILITY of the control rod position indicators

to determine control rod positions and thereby ensure

%omp1iance with the control rod alignment and insertion
imits.

The OPERABILITY, including position indication. of the
shutdown and control rods is an initia] assumption in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and
misalignment .

Mechanical or electrical failures may cause a control rod to
become 1noperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking. due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of @ minimum SDM.

Limits on control rod alignment and OPERABILITY have been
established. and all rod positions are monitored and
controlied during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking ang SDM 1imts are preserved.
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Rod Position Indication
B3.1.7

BASES
BACKGROUND (continued)

Rod Cluster Control Assemblies (RCCAs). or rods, are moved
out of the core (up or withdrawn) or into the core (down or
inserted) by their control rod drive mechanisms. The

53 RCCAs are divided among 4 control banks and 5 shutdown
banks. A bank of RCCAs consists of either one group, or,
two groups that are moved in a staggered fashion to provide
for precise reactivity control but which are always within
one step of each other. Each of the control banks are
divided into two groups, for a total of 25 control bank
rods. Shutdown banks A and B are also divided into two
groups, however. shutdown banks C, D, and E have only one
group each. for a total of 28 shutdown bank rods. A group
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The axial position of shutdown rods and control rods is
indicated by two separate and independent systems, the Bank
Demand Position Indication System (commonly called group
step counters) and the Digital Rod Position Indication
(DRPI) System.

The Bank Demand Position Indication System counts the pulses
from the Rod Control System that move the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore. all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (+ 1 step or
+ % inch) but not very reliable because it is a demanded
position indication. not an actual position indication. For
example. 1f a rod does not move one step for each demand
pulse. the step counter will still count the pulse and
incorrectlv reflect the position of the rod.
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Rod Position Indication
B 3.1.7

BASES
BACKGROUND (continued)

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than
the step counters. The DRPI System determines the actual _
position of each control bank and shutdown bank rod by using
individual coils that are mounted concentricaily along the
outside boundaries of the rod drive pressure housings. Each
control bank rod has 42 coil assemblies evenly spaced along
its length at 3.75 inch (6 step) intervals from rod bottom
to the fully withdrawn position. 'Each shutdown bank rod has
20 coil assemblies even y spaced along its length at

3.75 inch intervals from rod bottom to 18 steps and from

210 steps to the fully withdrawn position, with a transition
LED representing shutdown bank rod position between 18 steps
and the fully withdrawn position. The coils magnetically
sense the presence or absence of a rod drive shaft and send
this information to two Data Cabinets located in the
containment building. To prevent total Toss of position
indication due to a single failure, the outputs of every
other coil are connected as inputs to one Data Cabinet.
while the outputs of the remaining coils are connected to
the other Data Cabinet. This division of coils and their
respective cabinets is referenced as Data A and Data B
coils/cabinets. and allows detection of rod position within
the required band of + 12 steps even with a complete fajlure
of a set of coils.

Normal system accuracy is + 4 steps (+ 3 steps with an
additional step added for coil placement and thermal
éxpansion). If a data error occurs. the system is shifted
to the "half accuracy” mode. As a rod is moved under "half
accuracy” conditions. only every other LED wil] light (i.e.,
the LEDs associated with the operable data system) since the
effective coil spacing 1s 7.5 inches (12 steps). Under
"half accuracy" conditions with data A bad, the system
dccuracy s - 10 steps. - 4 steps. Under "half accuracy”
conditions with gaze B bad. the system accuracy is

+ 4 steps - 10 steps Therefore, the normal indication
accuracy of the DRP] System is + 4 steps. and the maximum
uncertainty 1s 10 steps. With an indicated deviation of

12 steps between tne group step counter and DRPI. the
maximum deviation between actual rod position and the demand
position could be 22 steps.
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BASES

Rod Position Indication
B3.1.7

APPLICABLE
SAFETY ANALYSES

Control and shutdown rod position accuracy is essential
during power operation. Power peaking, ejected rod worth,
or SDM Timits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their 1imits undetected. Therefore. the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking. ejected rod worth, and with minimum SDM
Timits (LCO 3.1.5, "Shutdown Bank Insertion Limits." and

LCO 3.1.6. "Control Bank Insertion Limits"). The rod
positions must also be known in order to verify the
alignment limits are preserved (LCO 3.1.4, "Rod Group
Alignment Limits"). Control rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis assumptions.

The control rod position indicator channels satisfy
Criterion 2 of 10 CFR 50.36¢c)(2)(ii). The control rod
position indicators monitor control rod position, which is
an initial condition of the accident.

LCO

LCO 3.1.7 specifies that the DRPI System and the Bank Demand
Position Indication System be OPERABLE for each control rod.
For the control rod position indicators to be OPERABLE the
follewing requirements must be met:

a. The DRPI System indicates within 12 steps of the group
step counter demand position as required by LCO 3.1.4,
"Rod Group Alignment Limits:"

b.  The DRPI System has no failed coils; and
€.  The Bank Demand Indication System has been calibrated

either in tne fully inserted position or to the DRPI
System.
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BASESA

Rod Position Indication
B 3.1.7

LCO (continued)

The 12 step agreement limit between the Bank Demand Position

Indication System and the DRPI System indicates that the
Bank Demand Position Indication System is adequately

~calibrated, and can be used for indication of the

measurement of control rod bank position.

A deviation of less than the allowable limit, given in

LCO 3.1.4, in position indication for a single control rod.
ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate. and that design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that
inoperable. misaligned. or mispositioned control rods can be
detected. Therefore, power peaking, ejected rod worth, and
SDM can be controlled within acceptable limits.

APPLICABILITY

The requirements on the DRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.4,

LCO 3.1.5. and LCO 3.1.6). because these are the only

MODES in which power 1s generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES. the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SDM. but this effect can be comﬁensated for by an
;ncgease 1n the boron concentration of the Reactor Coolant
ystem.

ACTIONS

The ACTIONS table 1s modified by a Note indicating that a
separate Condition entry 1s allowed for each inoperable DRPI
and each demand position indicator. This is acceptable
because the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable
position indicator.
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Rod Position Indication
B 3.1.7

BASES
ACTIONS (continued)
AL

When one DRP] channel per group fails, the position of the
rod can still be determined by use of the movable incore
detectors or Power Distribution Monitoring System (PDMS).
When PDMS is OPERABLE, the position of the rod may be
determined from the difference between the measured core
power distribution and the core power distribution expected
to exist based on the position of the rod indicated by the
group step counter demand position. Based on experience,
normal power operation does not require excessive movement
of banks. If a bank has been significantly moved, the
Required Action of B.1 or B.2 below is required. Therefore,
verification of RCCA position within the Completion Time of
8 hours is adequate for allowing continued full power
operation, since the probability of simultaneous Yy having a
rod significantly out of position and an event sensitive to
that rod position is small.

A2
Reduction of THERMAL POWER to = 50% RTP puts the core into a

condition where rod position will not cause core peaking
factors to approach the core peaking factor Timits.

The allowed Completion Time of 8 hours is reasonable, based
On operating experience. for reducing power to s 50% RTP
from full power conditions without challenging plant systems
and allowing for rod position determination by Required
Action A.1 above.

B.1 and B2

These Reguired Actions clarify that when one or more rods
with inoperable DRPIs have been moved in excess of 24 steps
in one direction. since the position was last determined.
the Required Actions of A.1 and A.2 are still appropriate
but must be 1mitiated promptly under Required Action B.1 to
begin verifying that these rods are stil] properly
positioned. relative to their group positions.

If immediate actrons have not been initiated to verify the
rod’s position. THERMAL POWER must be reduced to s 50% RTP
within 8 hours to avoid undesirable power distributions that
could result from continued operation at > 50% RTP. if one
or more rods are misaligned by more than 24 steps.
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Rod Position Indication
B 3.1.7

BASES
ACTIONS (continued) |
CllandC.1.2

With one demand position indicator per bank inoperable, the
rod positions can be determined by the DRPI System. Since
normal power operation does not require excessive movement
of rods, verification by administrative means that the DRPIs.
for the affected banks are OPERABLE and the most withdrawn
rod and the least withdrawn rod of the affected banks are

s 12 steps apart within the allowed Completion Time of once
every 8 hours is adequate. This verification can be an
examination of logs. administrative controls, or other
information that shows that all DRPIs in the affected bank
are OPERABLE.

.2

Reduction of THERMAL POWER to = 50% RTP puts the core into a
condition where rod position will not cause core peaking to
approach the core peaking factor limits. The allowed
Completion Time of 8 hours provides an acceptable period of
time to verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to s 50% RTP.

D.1

If the Required Actions cannot be completed within the
associated Completion Time. the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status. the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable.
based on operating experience. for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.
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Rod Position Indication
B3.1.7

BASES

SURVEILLANCE SR_3.1.7.1
REQUIREMENTS .
. Verification that the DRPI agrees with the demand position
within 12 steps ensures that the DRPI is operating
correctly. Since the DRPI does not display the actual
shutdown rod positions between 18 and 210 steps. only points
within the indicated ranges are required in comparison.

This surveillance is performed prior to reactor criticality
after each removal of the reactor head, since there is
potential for unnecessary plant transients if the SR were
performed with the reactor at power .

REFERENCES 1. 10 CFR 50. Appendix A. GDC 13.
2. UFSAR. Chapter 15.
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Fo(Z)
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS |
B 3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

BASES

-___—_'—_—__%__¥ -

BACKGROUND The ?urpose of the limits on the values of Fo(Z) is to limit
the local (i.e., pellet) peak power density. The value of

Fo(Z) varies along the axial height (Z) of the core.

Fo(Z) is defined as the maximum Toca) fuel rod linear power
density (i.e., Peak Linear Heat Rate (PLHR)) divided by the
average fuel rod linear power density, assuming nominal fuel
pellet and fuel rod dimensions. Therefore, Fo(2) is a
measure of the peak fuel pellet power within the reactor
core.

During power operation when Power Distribution Monitoring
System (PDMS) is inoperable, the global power distribution
is limited by LCO 3.2.3. “"AXIAL FLUX DIFFERENCE (AFD)." and
LCO 3.2.4. "QUADRANT POWER TILT RATIO (QPTR)." which are
directly and continuously measured process variables. These
LCOs, along with LCO 3.176. "Control Bank Insertion Limits. "
maintain the core within power distribution limits on a
continuous basis. During power operation when PDMS is
OPERABLE. PLHR 15 measured continuously.

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

Fo(Z) s measured periodically using the incore detector
system wnen PDMS 1s inoperabie. These measurements are
generally taken with the core at or near equilibrium
conditions. When PDMS is OPERABLE, Fy(2) is determined
continuously.

Using the measures three dimensional power distributions. it
1S possible to derive a measured value for Fo(Z). However,
because this value represents an equilibrium condition, it
does not wnclude the variations in the value of Fy(Z) which
are present during nonequilibrium situations. such as load
following or power ascension.

To account for these possible variations, the equilibrium
value of Fo(Z) is adjusted as F(Z) by an elevation

dependent factor that accounts for the calculated worst case
transient conditions.
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BASES

Fo(Z)
B 3.2.1

BACKGROUND (continued)

When POMS is inoperable. 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 contro! rod insertion.

APPLICABLE
SAFETY ANALYSES

This LCO precludes core power distributions that violate

-

the following fuel design criteria:

a. During a large break Loss Of Coolant Accident (LOCA),
tgefpeak 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 Departure from Nucleate
Boiling (DNB) criterion) that the hot fue) rod in the
core does not experience a DNB condition:

C. During an ejected rod accident. the prompt energy
deposition to the fuel must not exceed 200 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 Fo(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.

Fo(Z) Timits assumed in the LOCA analysis are typically
Timiting relative to (1.e.. lower than) the Fo(Z) limit
assumed 1n safety analyses for other postulated accidents.
Therefore. this LCO provides conservative limits for other
postulated accidents.

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

Fo(Z)
B 3.2.1

LCO

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

RTP

FQQ)sF%K(zy for P> 0.5
F RP
Fo (1) s JSK(D for P < 0.5

where:  F§' is the Fo(Z) limit at RTP provided in the
COLR,

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

THERMAL  POWER
RTP

p =

For this facility. the actual values of F" and K(Z) are
given in the COLR: however, FY' is normally a number on the
order.of 2.50. and K(Z) is a function that looks like the
one provided in Figure B 3.2.1-1.

Fo(Z) is approximated by F§(Z) and F§(Z). Thus. both F§(z)
and FG(Z) must meet the preceding limits on Fo(Z).

When PDMS is inoperable. an F§(Z) evaluation requires
obtaining an incore flux map in MODE 1. From the incore
flux map results we obtain the measured value (F¥(Z)) of
FQ(Z) . Then.

F§5(Z) = Fa(Z) * (1.0815)

where 1.0815 1s a factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

F6(Z) is an excellent approximation for Fo(Z) when the
reactor is at the steady state power at which the incore
flux map was taken.
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~ BASES

Fo(2)
B 3.2.1

LCO (continued)

“When PDMS is OPERABLE. Fo(Z) s determined continuously.

Then,
F&(Z) = FZ) * U

where Uy, is a factor that accounts for measurement _ .
uncertainty (Ref. 4) and engineering uncertainty defined in
the COLR. -

The expression for Fi(Z) is:
FUZ) = FX(Z) * W(2)

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR. When PDMS is
inoperable, the F§(Z) is calculated at equilibrium

conditions.

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

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
LOCA Fo(Z) Timits. I F§(Z) cannot be maintained within the
LCO Timits. reduction of the core power is required.

Violating the LCO limits for Fo(Z) may produce unacceptable
consequences if a design basis event occurs while Fo(Z) is
outside 1ts specified limits.

APPLICABILITY

The Fo(Z) Timits 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 1s either insufficient stored energy
in the fuel or nsufficient energy being transferred to the
reactor coolant ¢ require a limit on the distribution of
core power
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Fo(2)
B 3.2.1

BASES

| ACTIONS AL A2 and A3

Reducing THERMAL POWER by = 1% RTP for each 1% by which
F§(Z) exceeds its limit. maintains an acceptable absolute
power density. The Completion Time of 15 minutes provides
an acceptable time to reduce power in an orderly manner and
without allowing the unit to remain in an unacceptable
condition for an extended period of time.

A reduction of the Power Range Neutron Flux-High trip
setpoints by = 1% for each 1% by which F$(Z) exceeds its
limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is
sufficient considering the small Tikelihood of a severe
transient in this time period and the preceding prompt
reduction in THERMAL POWER in accordance with Required
Action A.1.

Reduction in the Overpower AT trip setpoints (value of K,)
by = 1% for each 1% by which F§(Z) exceeds its limit. is s
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 Tikelihood of a severe transient in this time
period. and the preceding prompt reduction in THERMAL POWER
in accordance with Required Action A.1.

8.1

If it 1s found that the maximum calculated value of Fo(Z)
that can occur during normal maneuvers . F3(Z). exceeds its
specified limits, there exists a potential for F§(Z) to
become excessively high 1f a normal operational transient
occurs. Reducing THERMAL POWER by = 1% RTP for each 1% by
which Fi(Z) exceeds 1ts 1imit within the allowed Completion
Time of 4 hours. maintains an acceptable absolute power
density such that even 1f a transient occurred. core peaking
factors are not exceeded.
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Fo(Z)
B 3.2.1

BASES
ACTIONS (continued)

B.2

- A reduction of the Power Range Neutron Flux-High trip

- Setpoints by = 1% for each 1% by which Fi(Z) exceeds the
1imit, 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 Tikelihood of a severe
transient in this period and the preceding prompt reduction
in THERMAL POWER in accordance with Required Action B.1.

B.3

Reduction in the Overpower AT trip setpoints (value of K,)
by = 1% for each 1% by which F{(Z) exceeds the limit. is 3
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 Tikelihood of a severe transient in this period
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action B.1.

C.1

IT the Required Actions of A.1 through A.3, or B.1 through
B.3. are not met within their associated Completion Times.
the unit must be placed 1n a MODE or condition in which the
LCO requirements are not applicable. This is done by
placing the unit in at least MODE 2 within 6 hours. The
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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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note (i.e..

Note 1) that applies during the first power ascension after
a refueling. It states that THERMAL POWER may be increased
until an equilibrium power level has been achieved at which

~a meaningful power distribution map can be obtained. These

SRs are normally performed at > 40% RTP to provide core
conditions as much like the full power conditions as
possible (Ref. 5). This allowance is modified. however. by
one of the Frequency conditions that requires verification
that F§(Z) and F§(Z) are within their specified limits after
a power rise of more than 10% RTP (and establishing
equilibrium conditions) over the THERMAL POWER at which they
were last verified to be within specified limits. Because
F§(Z) and F4(Z) could not have previously been measured in
this reload core. there is a second Frequency condition,
applicable only for reload cores. that requires
determination of these parameters before exceeding 75% RTP.
This ensures that some determination of F§5(Z) and F4(Z) are
made at a lower power level at which adequate margin is
available before going to 100% RTP. Also, this Frequency
condition. together with the Frequency condition requiring
verification of F:(Z) and F3(2) following a power increase of
more than 10%. ensures that Fy(Z) is verified as soon as RTP
(or any other level for extended operation) is achieved. 1In
the absence of these Frequency conditions. it is possible to
increase power to RTP and operate for 31 days without
verification of Fi(Z) and F(Z). The Frequency condition is
not intended to require verification of these parameters
after every 10% increase in power level above the last
verification. It only requires verification after a power
level is achieved for extended operation that is 10% higher
than that power at which F.(Z) was last measured.
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Fo(Z)

B 3.2.1
BASES
SURVEILLANCE REQUIREMENTS (continued)
SR_3.2.1.1

Verification that F§(Z) is within its specified Timits
involves increasing FJ(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
F(Z). Specifically, FiZ) is the measured value of Fo(Z) . .
obtained from incore flux map results and

Fi(Z) = F§(z) * (1.0815) (Ref. 6).. F&(Z) is then compared to
1ts specified limits. '

The Timit with which F§(Z) is compared varies inversely with
power above 50% RTP and directly with a function called K(Z)
provided in the COLR.

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the F§(Z) Vimit is met when RTP is
achieved. because peaking factors generally decrease as
power level is increased.

If THERMAL POWER has been increased by = 10% RTP since the
last determination of F§(Z). another evaluation of this
factor is required 12 hours after achieving equilibrium
conditions at this higher power level (to ensure that F§(2)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analysis and because of
the difficulty of making a precise measurement in these
regions.

The Frequency of 31 Effective Full Power Days (EFPD) is
adequate to monitor the Change of power distribution with
core burnup because such changes are slow and well
controllec wner tne unit 1s operated in accordance with the
Technical Specifizations (TS).
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Fo(2)
B 3.2.1

BASES
SURVEILLANCE REQUIREMENTS (continued)

This Surveillance has been modified by two Notes. Note 2
requires the measured value of F§(Z) be obtained from incore
flux map results only when PDMS is inoperable. Note 2
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable,
and_that the last performance of SR 3.2.1.3 prior to
declaring PDMS inoperable satisfies the initial performance
of this SR after declaring PDMS inoperable. If SR 3.2.1.1
was not performed within its specified Frequency, this Note
allows 12 hours to verify Fg(Z) is within 1imit using either
the incore flux map results or by taking credit for the last
performance of SR 3.2.1.3 when PDMS was OPERABLE.

SR_3.2.1.2

The nuclear design process includes calculations performed
to determine that the core can be operated within the

Fo(Z) limits. Because flux-maps are taken in steady state
conditions. the variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers 1n normal operation. The maximum peaking
factor increase over steady state values. calculated as a
function of core elevation. 7. is called W(Z). Multiplying
the measured total peaking factor, F§(Z). by W(Z) gives the
EE?Egnum Fo(Z) calculated to occur in normal operation,

0 .

The Timit with which F§(Z) is compared varies inversely with
power above 50% RTP and directly with the function K(Z)
provided in the COLR. ,

The W(Z) curve 15 provided in the COLR for discrete core
elevations Flux map data are typically taken for 61 core
elevations. F3(Z) evaluations are not applicable for the
;o]]gging ax1al core regions. measured in percent of core
eight:

a. Lower core region. from 0 to 15% inclusive: and

b.  Upper core region. from 85 to 100% inclusive.
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Fa(2)
B 3.2.1

 BASES 5
SURVEILLANCE REQUIREMENTS (continued)

The top and bottom 15% of the core are excluded from the
evaluation because of the Tow probability that these regions
would be more Timiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.- :

This Surveillance has been modified by three Notes. Note 2
may require that more frequent surveillances be performed.
If Fi(Z) is evaluated, an evaluafion of the expression below
1S required to account for any increase to Fa(Z) that may
occur and cause the Fo(Z) Timit to be exceeded before the
next required Fo(Z) evaluation.

If the two most recent Fo(Z) evaluations show an increase in
the expression

| | Fo(2)
maximum over z W

1t 1s required to meet the Fo(Z) Timit with the last F§(Z)
increased by the greater of the factor of 1.02 or by an
appropriate factor specified in the COLR (Ref. 7)., or to
evaluate Fy(Z) more frequently, each 7 EFPD. These
alternative requirements prevent Fo(Z) from exceeding its
Timit for any signmificant period of time without detection.

Note 3 requires the measured value of Fj(Z) be obtained from
incore flux map results only when PDMS is inoperable.

Note 3 modifies the required performance of the Surveillance
and states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable,
and_that the last performance of SR 3.2.1.4 prior to
declaring PDMS 1noperable satisfies the initial performance
of this SR after geclaring PDMS inoperable. If SR 3.2.1.2
were not performec within 1ts specified Frequency. this Note
allows 12 nours o verify F§(Z) is within 1imit using either
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Fo(Z)
B 3.2.1

SURVEILLANCE REQUIREMENTS (continued)

Performing the Surveillance in MODE 1 prior to exceeding

75% RTP ensures that the Fo(Z) 1imit is met when RTP is
achieved, because peaking factors are generally decreased as
power level is increased.

Fo(Z) is verified at power levels = 10% RTP above the
THERMAL POWER of its last verification, 12 hours after
achieving equitibrium conditions to ensure that Fo(Z) is
within its Timit at higher power levels.

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

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

SR _3.2.1.3

The confirmation of the power distribution parameter, F$(Z).
1S an additional verification over the automated monitoring
performed by PDMS. This assures that PDMS s functioning
properly and that the core limits are met.

The Surveillance Frequency of 7 days takes into account
other information and alarms available to the operator in
the control room. and is adequate because Fo(Z) is monitored
by the process computer.

This Surveillance 1s modified by a Note that requires the
performance of SR 3.2.1.3 for determining F§(Z) only when
PDMS is OPERABLE

SR _3.2.14

The confirmation of the power distribution parameter, Fi(Z).
1S an additional verification over the automated monitoring
performed by PDMS™ " This assures that PDMS is functioning
properly and that the core limits are met.
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BASES

. Fo(2)
B 3.2.1

SURVEILLANCE REOUIREMENTS (continued)

The Surveillance Frequency of 7 days takes into account
other information and alarms available to the operator in

I - the control room. and is adequate because Fo(Z) is monitored

by the process computer.

This Surveillance is modified by a Note that requires the
performance of SR 3.2.1.4 for determining F§(Z) only when
PDMS is OPERABLE.
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RTS Instrumentation

B 3.3.1
BASES
ACTIONS (continued)
 ElandE2

Condition E applies to the following reactor trip Functions:

° ‘Power Range Neutron Flux-—Low:

® Overtemperatdre AT:

° Overpower AT;

' Power Range Neutron Flux—High Positive Rate:

] ~ Power Range Neutron Flux -High Negative Rate:

° Pressurizer Pressure-High; and

° SG Water Level -Low Low.

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one-out-of-three logic for actuation of the
two-out-of-four trips. The 6 hours allowed to place the
inoperable channel 1n the tripped condition is justified in
Reference 7.

If the operable channel cannot be placed in the trip
condition within the specified Complietion Time, the unit
must be placed 1n a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time,
based on operating experience. to place the unit in MODE 3
from full power 1n an orderly manner and without challenging
plant systems.

The Required Actions have been modified by a Note that
allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
Timit is justifieg 1n Reference 7.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
F.1and F.2

Condition F applies to the Intermediate Range Neutron Flux
trip when THEBMAL POWER 1is above the P-6 setpoint and below
the P-10 setpoint and one channel is inoperable. Above the
P-6 setpoint and below.the P-10 setpoint, the NIS
intermediate range detector performs the monitoring
Functions. If THERMAL POMWER is greater than.the P-6
setpoint but less than the P-10 setpoint, 2 hours is allowed
to reduce THERMAL POWER below the P—6 setpoint or increase
to THERMAL POWER above the P-10 setpoint. The provisions of
LCO 3.0.4 allow entry into a MODE or other specified
condition in the Applicability as directed by the Required
Actions. Therefore, a MODE change is permitted with one
channel inoperable whenever Required Action F.2 is used.

The NIS Intermediate Range Neutron Flux channels must be
OPERABLE when the power level is above the capability of the
source range, P-6. and below the capability of the power
range, P-10. If THERMAL POWER is greater than the P-10
setpoint. the NIS power range detectors perform the
monitoring and protection functions and the intermediate
range is not required. The Completion Times allow for a
slow and controlled power adjustment above P-10 or below P-6
and take into account the redundant capability afforded by
the redundant OPERABLE channel, and the low probability of
its failure during this period. This action does not
require the inoperable channel to be tripped because the
Function uses one-out-of-two logic. Tripping one channe]
would trip the reactor. Thus, the Required Actions
specified in this Condition are only applicable when channel
failure does not result in reactor trip.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
G.1 and G.2

Condition G applies to two inoperable Intermediate Range
Neutron Flux trip channels in MODE 2 when THERMAL POWER is
above the P-6 setpoint and below the P-10 setpoint.

Required Actions specified in this Condition are only
applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-10 setpoint,
the NIS intermediate range detector performs the monitoring
Functions. With no intermediate range channels OPERABLE,
the Required Actions are to suspend operations involving
positive reactivity additions immediately. This will
preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The
operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. Below P-6. the Source Range
Neutron Flux channels will be able to monitor the core power
level. The Completion Time of 2 hours will allow a slow and
controlled power reduction to less than the P-6 setpoint and
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the NIS Intermediate Range Neutron Flux trip.

H.1

Condition H appites to one inoperable Source Range Neutron
Flux trip channel when 1n MODE 2, below the P-6 setpoint.
With the unit in this Condition. below P-6. the NIS source
range performs the monitoring and protection functions.
With one of the two channels inoperable, operations
involving positive reactivity additions shall be suspended
immediately.

This wili preclude any power escalation. With only one
source range channe! OPERABLE. core protection is severely
reduced and any aczions tnat add positive reactivity to the
coré must de suspenged 1mmediately.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
Ll

Condition I applies to two inoperable Source Range Neutron

- Flux trip channels when in MODE 2, below the P-6 setpoint,
and in MODE-3, 4, or 5 with the Rod Control System capable
of rod withdrawal or one or more rods not fully inserted.
With the unit in this Condition, below P-6. the NIS source
range performs the monitoring and protection functions.
With both source range channels inoperable, the RTBs must be
opened immediately. With the RTBs open. the core is in a
more stable condition.

J.land J.2

Condition J applies to one inoperable source range channel

in MODE 3. 4. or 5 with the Rod Control System capable of

rod withdrawal or one or more rods not fully inserted. With
the unit in ths Condition, below P-6, the NIS source range
performs the monitoring and protection functions. With one
of the source range channels inoperable. 48 hours is allowed
to restore it to an OPERABLE status. If the channel cannot

inserted. and the Rod Contro] System must be placed in a
condition incapable of rod withdrawal within the next hour.
The allowance of 48 hours to restore the channel to OPERABLE
status. and the additional hour, are justified in

Reference 7.
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RTS Instrumentation

B 3.3.1
BASES T
ACTIONS (continued)
- K.1and K.2

Condition K applies to the following reactor trip Functions:

° Pressurizer Pressure - Low:

® Pressurizer Water Level -High;
° Reactor Coolant Flow = Low:

o RCP Breaker Position:

° Undeﬁvoltage RCPs: and

° . Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 setpoint. These Functions do
not have to be OPERABLE below the P-7 setpoint. The 6 hours
allowed to place the channel in the tripped condition is
Justified 1n Reference 7. An additional 6 hours is allowed
to reduce THERMAL POWER to below P-7 if the inoperable
channel cannot be restored to OPERABLE status or placed in
trip within the specified Completion Time.

Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant
OPERABLE channel. and the low probability of occurrence of
an event during this period that may require the protection
afforded bv the Functions associated with Condition K.

The Required Actions have been modified by a Note that
allows placing thz 1noperable channel in the bypassed
condition for up tc 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit 1s Justifieg in Reference 7.
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RTS Instrumentation

B 3.3.1
BASES
ACTIONS (continued)
L.l1andL.2

Condition L applies to Turbine Trip on Emergency Trip Header
Pressure or on Turbine Throttle Valve Closure. With one
channel inoperable, the inoperable channel must be placed in
the trip condition within 6 hours. If placed in the tripped
condition, this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to OPERABLE status
or placed in the trip condition, then power must be reduced
below the P-8 setpoint within the next 6 hours. The 6 hours
allowed to place the inoperable channel in the tripped
condition is justified in Reference 7.

The Required Actions have been modified by a Note that
allows placing the 1noperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
Timit is justified in Reference 7.

M.l and M.2

Condition M applies to the SI Input from ESFAS reactor trip
and the RTS Automatic Trip Logic in MODES 1 and 2. These
actions address the train orientation of the RTS for these
Functions. With one train inoperable, 6 hours are allowed
to restore the train to OPERABLE status (Required

Action M.1) or the unit must be placed in MODE 3 within the
next 6 hours. The Completion Time of 6 hours (Required
Action M.1) 1s reasonable considering that in this
Condition. the remaining OPERABLE train is adequate to
perform the safety function and given the low probability of
an event during this interval. The Completion Time of

6 hours (Required Action M.2) is reasonable. based on
operating experience. to reach MODE 3 from full power in an
orderly manrer ang without challenging plant systems.

The Required Actions nave been modified by a Note that
allows bypassing one train up to 4 hours for surveillance
testing. provided the other train is OPERABLE.
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RTS Instrumentation

B 3.3.1
BASES
ACTIONS (continued)
N.1 and N.2

Condition N applies to the RTBs in MODES 1 and 2. These
actions address the train orientation of the RTS for the
RTBs. With one train inoperable, 1 hour is allowed to
restore the train to OPERABLE status or the unit must be
glaced in MODE 3 within the next 6 hours. The Completion

ime of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. The 1 hour
and 6 hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a compiete
1oss of RTS Function. Placing the unit in MODE 3 results in
Action C entry while RTB(s) are inoperable.

The Required Actions have been modified by two Notes.

Note 1 allows one channel to be bypassed for up to 2 hours
for surveillance testing, provided the other channel is
OPERABLE. Note 2 allows one RTB to be bypassed for up to
2 hours for maintenance on undervoltage or shunt trip
mechanisms if the other RTB train is OPERABLE. The 2 hour
time 1imit is justified in Reference 7.

0.1 and 0.2
Condition O applies to the P-6 and P-10 interlocks. With
one or more channels inoperable for one-out-of-two or
two-out-of-four coincidence logic. the associated interlock
must be verified to be in its required state for the
existing unit condition by observation of the associated
permissive annunciator window within 1 hour or the unit must
be placed in MODE 3 within the next 6 hours. Verifying the
interlock status manually accomplishes the interlock’s
Function. The Completion Time of 1 hour is based on
operating experience and the minimum amount of time allowed -
for manuai operator actions. The Completion Time of 6 hours
1S reasonable. paseg on operating experience. to reach
MODE 3 from fuli power 1n an orderly manner and without
challenging plant systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for
Ehutdown actions 1n the event of a complete loss of RTS
unction. o
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
P.1 and P2

Condition P applies to the P-7, P-8. and P-13 interlocks.
With one or more channels inoperable for one-out-of-two or

. two-out-of-four coincidence logic. the associated interlock
must be verified to be in its required state for the
existing unit condition by observation of the associated
Bermissive annunciator window within 1 hour or the unit must
e placed in MODE 2 within the next 6 hours. These actions
are conservative for the case where power level is being
raised. Verifying the interlock status manually
accomplishes the interlock’s Function. The Completion Time
of 1 hour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable. based on operating
experience. to reach MODE 2 from ful] power in an orderly
manner and without challenging plant systems.

Q.1 and Q.2

Condition Q applies to the RTB Undervoltage and Shunt Trip
Mechanisms. or diverse trip features, in MODES 1 and 2.

With one of the diverse trip features inoperable. it must be
restored to an OPERABLE status within 48 hours or the unit
must ‘be placed 1n a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours tota] time). The
Completion Time of 6 hours is a reasonable time, based on
operating experience. to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.

With the unit in MODE 3. Action C would apply to any
inoperable RTB trip mechanism. The affected RTB shall not
be bypassed while one of the diverse features is inoperable
except for the time required to perform maintenance to one
of the diverse features. The allowable time for performing
maintenance of the giverse features is 2 hours for the
reasons stated under Condition N.
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RTS Instrumentation
B 3.3.1

ACTIONS (continued)

The Completion Time of 48 hours for Required Action Q.11s
reasonable considering that in this Condition there is one
remaining diverse feature for the affected RTB. and one
OPERABLE RTB capable of performing the safety function and
given t?e low probability of an event occurring during this
interval.

SURVETILLANCE
REQUIREMENTS

The SRs for each RTS Function are identified by the SRs
column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

Note that each channel of process protection supplies both
trains of the RTS. When testing Channel I, Train A and
Train B must be examined. Similarly, Train A and Train B
must be examined when testing Channel II. Channel III. and
Channel IV (if applicable). The CHANNEL CALIBRATION and
COTs are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

SR_3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the twc instrument channels could be an indication
of excessive 1nsirument grift in one of the channels or of
something even mors serigus. A CHANNEL CHECK will detect
gross channel faiiure. thus. it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
- the channel instrument uncertainties. including indication
and readability. If a channel is outside the criteria. it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of -
channels during normal operational use of the displays
associated with the LCO required channels.

SR _33.1.2

SR 3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel output every 24 hours. If
the calorimetric exceeds the NIS channel output by > 2% RTP.
the NIS is not declared inoperable, but must be adjusted.

If the NIS channel output cannot be properly adjusted. the
channel is declared inoperable.

Two Notes modify SR 3.3.1.2. The first Note indicates that
the NIS channel” output shall be adjusted consistent with the
calorimetric results 1f the absolute difference between the
NIS channel output and the calorimetric is > 2% RTP. The
second Note clarifies that this Surveillance is required
only if reactor power is = 15% RTP and that 12 hours is
allowed for performing the first Surveillance after reaching
15% RTP. At lower power levels, calorimetric data are
inaccurate.

The Frequency of every 24 hours is adequate. It is based on
plant operating experience. considering instrument
reliability and operating history data for instrument drift.
Together these faciors demonstrate the change in the
absolute a*fference petween NIS and heat balance calculated
powers rarely exceeds 2% 1n any 24 hour period.

In addition. controi room operators periodically monitor
redundant ndications and alarms to detect deviations in
channel outputs
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RTS Instrumentation
B 3.3.1

BASES ‘
SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.1.3

- SR 3.3.1.3 compares the incore system to the NIS channel
- output prior to exceeding 75% RTP after each refueling and
- every 31 Effective Full Power days (EFPD) thereafter. If
the absolute difference is = 3%, the NIS channel is still
OPERABLE. but must be readjusted.

If the NIS channel cannot be properly readjusted, the
channel is declared inoperable. This Surveillance is
performed to verify the f(AI) input to the Overtemperature
AT Function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is = 3%.

Note 2 clarifies that the Surveillance is required only if
reactor power is > 15% RTP.

The Frequency of once prior to exceeding 75% RTP following
each refueling outage considers that the core may be changed
during a refueling outage such that the previous comparison,
prior to the refueling outage, is no longer completely
valid. The Frequency also considers that the comparison
accuracy increases with power level such that the comparison
is preferred to be performed at as high a power level as
possible. An 1nit1al performance at = 75% RTP provides a -
verification prior to attaining full power.

The Frequency of every 31 EFPD is adequate. It is based on
plant operating experience. considering instrument
reliability and operating history data for instrument drift.
Also. the slow changes 1n neutron flux during the fuel cycle

can be gstected auring this interval.
SR 3.2
SR 3.3.1.4 15 tne performance of a TADOT every 31 days on a

STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of tne eng devices.
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)

The RTB test shall include separate verification of the
undervoltage and shunt trip mechanisms. Independent . _
verification of RTB undervoltage and shunt trip function is
not required for the bypass breakers. No capability is
provided for performing such a test at power. The
independent test for bypass breakers is included in

SR 3.3.1.13. The bypass breaker test shall include a local
shunt trip. A Note has been added to indicate that this
test must be performed on the bypass breaker prior to
placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience.,
gonsidering instrument reliability and operating history
ata.

SR _3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The SSPS 1is tested every 31 days on a STAGGERED TEST BASIS,
using the semiautomatic tester. The train being tested is
placed in the bypass condition, thus preventing inadvertent
actuation. Through the semiautomatic tester, all possible
lTogic combinations. with and without applicable permissives.
are tested for each protection function. The Frequency of
every 31 days on a STAGGERED TEST BASIS is adequate. It is
based on industry operating experience, considering
instrument reliability and operating history data.

SR _3.3.16

SR 3.3.1.6 is a calibration of the excore channels to agree
with the incore measurements If the measurements do not
agree. the excore channels are not declared inoperable but
must be calibratec to agree with the incore measurements .
If the excore cnannels cannot be adjusted. the channels are
declared 1nocperatie  This Surveillance is performed to
verify the f(Ai; nput to the Overtemperature AT Function.
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RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE REQUIREMENTS (continued)
A Note modifies SR 3.3.1.6. The Note states that this
Surveillance is required only if reactor power is = 75% RTP

and that 24 hours is allowed for performing the first
surveillance after reaching 753 RTP.

The Frequency of 92 EFPD is adequate. It is based on

industry operating experience. considering instrument .
reliability and operating history data for instrument drift.

SR_3.3.1.7

SR 3.3.1.7 is the performance of a COT every 92 days. A COT
is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must
be within the Allowable Values specified in Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left” values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology. The setpoint shall be Teft set consistent with
the assumptions of the current plant specific setpoint
methodology .

The "as found" and “as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

SR 3.3.1.7 is modified by a Note that provides a 4 hour
delay in the requirement to perform this Surveillance for
Source range instrumentation when entering MODE 3 from
MODE 2. This Note allows a normal shutdown to proceed
without a delay for testing in MODE 2 and for a short time
in MODE 3 unt1i tne RTBs are open and SR 3.3.1.7 is no
longer requirec ic pe performed. If the unit is to be in .
MODE 3 witr the RTSs closed for > 4 hours. this Surveillance
must be performec prior to 4 hours after entry into MODE 3.

The Frequency of 92 aays 1s justified in Reference 7.
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)

R_3.3.1.8

SR 3.3.1.8 is the performance of a COT as described in

SR 3.3.1.7, except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlocks
are in their required state for the existing unit condition.
The Frequency is modified by a Note that allows this
surveillance to be satisfied if it has been performed within
92 days of the Frequencies prior to reactor startup and
four hours after reducing power below P-10 and P-6. The
Frequency of "prior to startup” ensures this surveillance is
performed prior to critical operations and applies to the
source, intermediate and power range low instrument
channels. The Frequency of "4 hours after reducing power
below P-10" (applicable to intermediate and power range low
channels) and "4 hours after reducing power below P-6"
(applicable to source range channels) allows a normal
shutdown to be completed and the unit removed from the MODE
of Applicability for this surveillance without a delay to
perform the testing required by this surveillance. The
Frequency of every 92 days thereafter applies if the unit
remains in the MODE of Applicability after the initial
performances of prior to reactor startup and four hours
after reducing power below P-10 or P-6. The MODE of
Applicability for this surveillance is < P-10 for. the power
range low and intermediate range channels and < P-6 for the
source range channels. Once the unit is in MODE 3. this
surveillance is no longer required. If power is to be
maintained < P-10 or < P-6 for more than 4 hours. then the
testing required by this surveillance must be performed
prior to the expiration of the 4 hour limit. Four hours is
a reasonable time to complete the required testing or place
the unit in a MODE where this surveillance is no longer
required. This test ensures that the NIS source,
intermediate. ang power range low channels are OPERABLE
prior to taking the reactor critical and after reducing
poze; Into tne applicable MODE (< P-10 or < P-6) for periods
> ours .
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B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.1.9

SR 3.3.1.9 is the performance of a TADOT every 92 days. as
Justified in Reference 7.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. Since this SR applies to RCP
undervoltage and underfrequency relays. setpoint
verification requires elaborate bench calibration and 1is
accomplished during the CHANNEL CALIBRATION.

"SR_3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months. or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop. including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the plant specific setpoint methodology. The
difference between the current “as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology .

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.
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BASES
SURVEILLANCE REQUIREMENTS (continued)
SR_3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION. as
described in SR 3.3.1.10. every 18 months. This SR is
modified by a Note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range neutron detectors consists
of a normalization of the detectors based on a power
calorimetric and flux map performed above 15% RTP. and
obtaining detector plateau curves, evaluating those curves.
and comparing the curves to the manufacturer’s data. The
CHANNEL CALIBRATION for the source range, intermediate
range, and power range neutron detectors consists of
obtaining the detector plateau or preamp discriminator
curves. evaluating those curves. and comparing the curves to
the manufacturer's data. This Surveillance is not required
for the NIS power range detectors for entry into MODE 2

or 1. and is not required for the NIS intermediate range
detectors for entry into MODE 2, because the unit must be in
at least MODE 2 to perform the test for the intermediate
range detectors and MODE 1 for the power range detectors.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power .
Operating experience has shown these components usually pass
the Surveillance when performed on the 18 month Fregquency.

SR_3.3.1.12

SR 3.3.1.12 is the performance of a COT of RTS interlocks
every 18 months.

The Freguenczy 1< pased on the known reliability of the
interlocks ang the myltichanne) redundancy available. and
has beer srgwn 1o 3 acceptable through operating
experience
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BASES | ,
SURVEILLANCE REQUIREMENTS (continued)
SR _3.3.1.13

- SR 3.3.1.13 is the performance of a TADOT of the Manual

... Reactor Trip, RCP Breaker Position. and the SI Input from
ESFAS. This TADOT is performed every 18 months. The test
shall independently verify the OPERABILITY of the ,
Undervoltage and Shunt Trip Mechanisms for the Manual
Reactor Trip Function for the Reactor Trip Breakers and
Reactor Trip Bypass Breakers. The Reactor Trip Bypass
Breaker test shall include testing of the automatic
undervoltage trip.

The Frequency is based on the known reliability of the
Functions and the multichannel redundancy available, and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. The Functions affected have no
setpoints associated with them.

SR_3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of Turbine Trip
Functions. This TADOT is performed prior to reactor
startup. A Note states that this Surveillance is required
1f it has not been performed once within the previous

31 days. Verification of the Trip Setpoint does not have to
be performed for this Surveillance. Performance of this
test will ensure that the Turbine Trip Function is OPERABLE
prior to taking the reactor critical. This test cannot be
performed with the reactor at power and must therefore be
performed prior to reactor startup.

SR_3.3: 15

——— b

SR 3.3.1.13 verifies that the individual channel/train
actuation response times are less than or equal to the
maximum values assumed in the accident analysis. Response
time testing acceptance criteria are included in the UFSAR.
Section 7.2 (Ref 9) Individual component response times
are not modeled i1n the analyses.
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B 3.3.1

BASES .
SURVEILLANCE REQUIREMENTS (continued)

The analyses model the overall or total elapsed time. from
the point at which the parameter exceeds the trip setpoint
value at the sensor to the point at which the equipment

- reaches the required functional state.

For channels that include dynamic transfer Functions (e.qg..
lag. lead/lag, rate/lag, etc.), the response time test may
be performed with the transfer Function set to one, with the
resulting measured response time compared to the appropriate
UFSAR response time. Alternately, the response time test
can be performed with the time constants set to their
nominal value. provided the required response time is
analytically calculated assuming the time constants are set
at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire
response time is measured.

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel
meéasurements, or by the summation of allocated sensor,
signal processing. and actuation logic response times with
actual response time tests on the remainder of the channel.
Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time
tests (hydraulic. noise. or power interrupt tests). (2)
inplace. onsite. or offsite (e.g.. vendor) test
measurements. or (3) utilizing vendor engineering
specifications. Reference 8 provides the basis and
methodology for using allocated sensor response times in the
overall verification of the channel response time for
specific sensors 1dentified in the WCAP. Response time
verification for other sensor types must be demonstrated by
test.

The allocations for sensor response times must be verified
prior to piacing the component in operational service and
re-verifiec foliowing maintenance that may adversely affect
réesponse time  in general. electrical repair work does not
impact response time provided the parts used for repair are
of the same type and value. One example where response time
could be affecteg 15 replacing the sensing assembly of a
transmitter. o
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RTS Instrumentation
B 3.3.1

SURVEILLANCE REOUIREMENTS (continued)

As appropriate. each channel’s response must be verified
every 18 months on a STAGGERED TEST BASIS. Testing of the
final actuation devices is included in the testing.
Response times cannot be determined during unit operation
because equipment operation is required to measure response
times. Experience has shown that these components usually
pass this surveillance when performed at the 18 month
Frequency. Therefore. the Frequency was concluded to be
acceptable from a reliability standpoint. -

SR 3.3.1.15 is modified by a Note stating that neutron
detectors are excluded from RTS RESPONSE TIME testing. This
Note is necessary because of the difficulty in generating an
appropriate detector input signal. Excluding the detectors
1S acceptable because the principles of detector operation
énsure a virtually instantaneous response.
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Rod Group Alignment Limits
o B 3.1.4

B 3.1 'REACTIVITY'CONTROL SYSTEMS
B 3.1.4 Rod Group A]ignment Limits

BASES _
\

BACKGROUND

The OPERABILITY (i.e.. trippability) of the shutdown and
control rods is an initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10. "Reactor Design." GDC 26. "Reactivity Control System
Redundancy and Protection” (Ref. 1). and 10 CFR 50.46.
"Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking due to the asymmetric reactivity
distribution. and a reduction in the total available rod
worth for reactor shutdown. Therefore. control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment have been established. and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM Timts are preserved.

Rod Cluster Contro! Assemblies (RCCAs). or rods, are moved
by their Control Roc¢ Drive Mechanisms (CRDMs). Each CRDM
moves 1ts RCCA one step {(approximately % inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Contro] System.
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~ Rod Group Alignment Limits
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BASES :
BACKGROUND (continued)

- The 53 RCCAs are divided among four control banks and five
shutdown banks. A bank of RCCAs consists of either one
group. or, two groups that are moved in a staggered fashion

1o provide for precise reactivity control but which are

- always within one step of each other. Fach of the control
banks are divided into.two groups, for a total of 25 control
bank rods. Shutdown banks A and B are also divided into two
groups, however, shutdown banks C. D and E have only one
group each, for a total of 28 shutdown bank rods. A- group
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
séquence:  When control bank A reaches a predetermined
height in the core. control bank B begins to move out with
control bank A. Control bank A stops at the fully withdrawn
position. and control bank B continues to move out. When
control bank B reaches a predetermined height. control

bank C begins to move out with control bank B. This
séquence continues until control banks A, B, and C are at
the fully withdrawn position. and control bank D is
approximately halfway withdrawn. The insertion sequence 1is
the opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern., so that
control bank motion does not introduce radial asymmetries in
the core power distributions.

The axial position of shutdown rods and control rods is
indicated by two separate and independent systems. the Bank
Demand Position Indication System (commonly called group
step counters) and the Digital Rod Position Indication
(DRPI) System.
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BASES
BACKGROUND (continued)

The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should.
therefore, all be at the same position indicated by the
group step counter for that grouE. The Bank Demand Position
Indication System is considered ighly precise (+ 1 step or
* % inch) but not very reliable because it is a demanded
position indication, not an actual position indication. For
example, if a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

The DRPI System provides a highly accurate indication of
actual control rod position. but at a lower precision than
the step counters. This system is based on inductive analog
signals from a series of coils spaced along a hollow tube
with a center to center distance of 3.75 inches. which is
Six steps. To increase the reliability of the system. the
inductive coils are connected alternately to data system A
or B. Thus. if one system fails, the DRPI will go on half
accuracy with an effective coil spacing of 7.5 inches. which
1S 12 steps. Therefore. the normal indication accuracy of
the DRPI System 15 + 6 steps (£ 3.75 inches), and the
maximum uncertainty 1s + 12 steps (z 7.5 inches). With an
counter and DRPI. the maximum deviation between actual rod
?gsjtign and the demand position could be 24 steps. or
inches .
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Rod Group Alignment Limits
B3.14

APPLICABLE
SAFETY ANALYSES

Control rod misalignment accidents are analyzed in the
safety analysis (Ref. 3). The acceptance criteria for
addressing control rod inoperability or misalignment are
that: )

a. There be no violations of:
1. specified acceptable fuel design limits, or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b.  The core remains subcritical after accident
transients.

Two types of misalignment are distinguished. During
movement of a control rod group, one rod may stop moving.,
while the other rods in the group continue (i.e., statically
misaligned RCCA). This condition may cause excessive power
peaking. The second type of misalignment occurs if one rod
fails to insert upon a reactor trip and remains stuck fully
withdrawn. This condition requires an evaluation to
determine that sufficient reactivity worth is held in the
control rods to meet the SDM requirement, with the maximum
worth rod stuck fully withdrawn.

Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control banks at their
insertion limits. one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case with control
bank D 1nserted to its full power insertion 1imit and one
RCCA fully withdrawn. Satisfying limits on departure from
nucleate boiling ratio in both of these cases bounds the
Situation when 3 rod 1s misaligned from its group by

12 steps

Another tvps of m:salignment occurs if one RCCA fails to
insert upor a reactor trip and remains stuck fully
withdrawn  This condition s assumed in the evaluation to
determine that the required SDM is met with the maximum
worth RCCA fully withdrawn (Ref. 5).
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Rod Group Alignment Limits
B 3.1.4

APPLICABLE SAFETY ANALYSES (continued)

The Required Actions in this LCO ensure that either
deviations from the alignment Timits will be corrected or
that THERMAL POWER will be adjusted so that excessive local
Linear Heat Rates (LHRs) will not occur. and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel factor (Fo(Z))
and the nuclear enthalpy rise hot channel factor (F.) are
verified to be within their Timits in the COLR and the
safety analysis is verified to remain valid. When a control
rod is misaligned. the assumptions that are used to
determine the rod insertion limits. AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
may not preserve the design peaking factors. and Fo(Z) and
Faw must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of Fo(Z) and FY, to the
operating limits. )

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

L

0

The Tlimits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
trip. the assumed reactivity will be available and will be
inserted. The OPERABILITY requirements (i.e. trippability
to meet SDM) are separate from the alignment requirements.
which ensure that tne RCCAs and banks maintain the correct
power distributior and rod alignment. The rod OPERABILITY
requirement 15 seiisfied provided the rod will fully insert
in the requirec recz arop time assumed in the safety
analysis. Rod control malfunctions that result in the

1nability to move rods (e.g. rod urgent failures), but do

not impact trippability. do not result in rod inoperability
provided proper alignment .
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LCO (continued)

The requirement to maintain individual indicated rod
positions within 12 steps of their group step counter demand
position is conservative. The minimum misalignment assumed
in safety analysis is 24 steps (15 inches), and in some
cases a total misalignment from fully withdrawn to fully
inserted is assumed.

Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs. or unacceptable
SDMs. a1l of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY

The_requirements on RCCA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only
MODES in which neutron (or fission) power is generated, and
the OPERABILITY (1.e., trippability) and alignment of rods
have the potential to affect the safety of the plant. In
MODES 3. 4. 5. and 6. the alignment limits do not apply
because the control rods are fully inserted and the reactor
1S shut down and not producing fission power. In the
shutdown MODES. the OPERABILITY of the shutdown and control
rods has the potential to affect the required SDM. but this
effect can be compensated for by an increase in the boron
concentration of the RCS. See LCO 3.1.1. “"SHUTDOWN MARGIN
(SDM)." for SDM in MODES 3. 4. and & and LCO 3.9.1, "Boron
Coggegtration." for boron concentration requirements for

MO .
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Rod Group Alignment Limits
B 3.1.4

ACTIONS

A.l.1 and A.1.2

When one or more rods are inoperable (i.e., untrippable),
there is a possibility that the required SDM may be
adversely affected. Under these conditions, it is important
to_determine the SOM. and if it is less than the required
value specified in the. COLR, initiate boration until the
required SDM is recovered. The Completion Time of 1 hour is
adequate for determining SDM and, if necessary. for
initiating boration to restore SDM to within Timit,

In this situation. SDM verification must account for the
worth of the untrippable rod(s). as well as the rod of
maximum worth.

A.2

If the inoperable rod(s) cannot be restored to OPERABLE
status. the unit must be brought to a MODE or condition in
which the LCO requirements-are not applicable. "To achieve
this status. the unit must be brought to at Teast MODE 3
within 6 hours.

The allowed Completion Time is reasonable, based on
operating experience. for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

B.1.1andB 1.2

When a rod becomes misaligned. it can usually be moved and
is still trippable. If the rod can be realigned within

1 hour. local xenon redistribution during this short
interval will not be sigmificant, and operation may proceed
without further restriction.

An alternative 1o realigning a single misaligned RCCA to the
group average position 1s to align the remainder of the
group to tne position of the misaligned RCCA. However, this
must be done without violating the bank sequence. overlap.
and insertion limits specified in LCO 3.1.5, "Shutdown Bank
Insertion Limts." and LCO 3.1.6. "Control Bank Insertion
Limits." OQOne hour "gives the operator sufficient time to
adjust the rod positions in an orderly manner.
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BASES
ACTIONS (continued)

However, in many cases. realigning the remainder of the
group to the misaligned rod may not be desirable. For
example, realigning control bank B to a rod that is ‘
misa?igned 15 steps from the top of the core would require a
significant power reduction, since control bank D must be
fully inserted and control bank C must be partially
inserted.

With a misaligned rod. SDM must be verified to be within
limit (specified in the COLR) or boration must be initiated
to restore SDM to within Timit.

Power operation may continue with one RCCA trippable but
misaligned. provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary
for determining the actual unit SDM and, if necessary,
aligning and starting the necessary systems and components
to initiate boration to restore SDM to within limit.

B.2. B3 B4 andB.5

For continued operation with a misaligned rod. THERMAL POWER
must be reduced when Power Distribution Monitoring System
(PDMS) 1s 1noperabie. SDM must periodically be verified
within Timits (specified 1n the COLR). hot channel factors
(Fo(Z) and Fyy) must be verified within limits, and the
safety analyses must be re-evaluated to confirm continued
operation 1s permissible.

Reduction of power to 75% RTP when PDMS 1is inoperable.
ensures that local LHR increases due to a misaligned RCCA
will not cause the core design criteria to be exceeded

(Ref. 4) The Completion Time of 2 hours gives the operator
sufficient time tc eccomplish an orderly power reduction
without challenz'rn: the Reactor Protection System. This
Completion Tims a5y allows for an exception to the normal
"time zero" for beginning the allowed outage time “clock."
In this Requirea Action. the Completion Time only begins on
discovery that botr

a. One rod 1s not within alignment limit: and
b.  PDMS 1s inoperable.
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ACTIONS (continued)

Discovering one rod not within alignment 1imit coincident
with PDMS inoperable results in starting the Completion Time
for the Required Action. During power operation when PDMS
is OPERABLE, LHR is measured continuously. Therefore. a
reduction of power to 75% RTP is not necessary to ensure
that local LHR increases due to a misaligned RCCA will not
Cause the core design criteria to be exceeded.

When a rod is known to be misaligned, there is a potential
to impact the SDM. Since the core conditions can change
with time. periodic verification of SDM 1S required. A
Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

Verifying that Fy(Z) and F!, are within the required limits
énsures that current operation, at s 75% RTP with PDMS
inoperable and > 75% RTP with PDMS OPERABLE, with a rod
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain
the core power distribution using the incore flux mapping
system or POMS and to calculate Fo(Z) and Fau.

Once current conditions have been verified acceptable. time
s available to perform evaluations of accident analysis to
determine that core limits wil] not be exceeded during a
Design Basis Accident for the duration of operation under
these conditions. A Completion Time of 5 days is sufficient
time to obtain the required input data and to perform the
analysis.

Accident analyses (Ref. 3) requiring re-evaluation for
continued operation with a misaligned rod include:

1. Incrzase 1n h2at removal by the secondary system:

d. »I8s5t.& increase in secondary steam flow.

b. Inadvertent opening of a steam generator power
operatec relvef or safety valve. and

C. Steam system p1ping failure:
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Rod Group Alignment Limits
B3.1.4

BASES
ACTIONS (continued)
2. Uncontrolled RCCA bank withdrawal at power;

3. RCCA misopefation:
d. One or more dropped RCCAs within the same group.
b. A dropped RCCA bank.
C. Statically misaligned RCCA. and
d.  Withdrawal of a single RCCA:

4. RCCA ejection accidents: and

5. Loss of coolant accidents resulting from postulated
piping breaks within the reactor coolant pressure
boundary .

€llandC.1.2

More than one control rod becoming misaligned from its group
dveérage position 1s not expected. and has the potential to
reduce SDM. Therefore. SDM (specified in the COLR) must be
evaluated. One hour allows the operator adequate time to
determine SDM. Restoration of the required SDM, if
necessary. requires increasing the RCS boron concentration
to provide negative reactivity. as described in the Bases of
LCO 3.1.1. The required Completion Time of 1 hour for
initiating boration is reasonable. based on the time
required for potential xenon redistribution. the low
probability of an accident occurring. and the steps required
to complete the action. This allows the operator sufficient
time to align the required valves and start the boric acid
pumps. Boration will continue until the required SDM is
restorec
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Rod Group Alignment Limits
B3.1l.4

BASES
ACTIONS (continued)
c.2

IT more than one rod is found to be misaligned or becomes
misaligned because of bank movement when PDMS is inoperable.
the unit conditions may fall outside of the accident
analysis assumptions. . Since automatic bank sequencing would
continue to cause misalignment, the unit must be brought to
a MODE or Condition in which the LCO requirements are not
applicable. To achieve this status. the unit must be-
brought to at least MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on
operating experience. for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems. This Completion Time also allows for an
exception to the normal "time zero" for beginning the
allowed outage time "clock.” In this Required Action, the
Completion Time only begins on discovery that both:

a. More than one rod is not within alignment 1imit: and
b.  PDMS is inoperable.

Discovering more than one rod not within alignment limit
coincident with PDMS noperable results in starting the
Completion Time for the Required Action.

€.3

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement when PDMS is OPERABLE.
operation may continue in Condition C for a period that
should not exceed 72 hours. The allowed Completion Time is
reasonabie. based on the available information on power
distributions (Ref &) This Required Action is modified by
a Note tha: rsguir2- the performance of Required Action C.3
only when FOMS v¢ COERABLE
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BASES

Rod Group Alignment Limits
B3.1.4

ACTIONS (continued)

D.1

When Required Actions of Condition B or C.3 cannot be
completed within their Completion Time, the unit must be
brought to a MODE or Condition in which the LCO requirements
are not applicable. To achieve this status, the unit must .
be brought to at least MODE 3 within 6 hours, which obviates
concerns about the development of undesirable xenon or power
distributions. The allowed CompTletion Time of 6 hours is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and

without challenging the plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.1.41

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is
beginning to deviate from its expected position. This
frequency takes into account other rod position information
that is continuously available to the operator in the
control room. so that during actual rod motion, deviations
can immediately be detected.
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Rod Group Alignment Limits

B3.14
BASES
SURVEILLANCE REQUIREMENTS (continued)
SR_3.1.4.2

Verifying each control rod is OPERABLE would require that
each rod be tripped. However, in MODES 1 and 2. tripping
each control rod would result in radial or axial power
tilts, or oscillations. Exercising each individual control
rod every 92 days provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment
limit. even if they are not regularly tripped. Moving each
control rod by 10 steps will not cause radial or axial power
tilts. or oscillations, to occur. The 92 day Frequency
takes into consideration other information available to the
operator in the control room and SR 3.1.4.1, which is
performed more frequently and adds to the determination of
OPERABILITY of the rods. Between required performances of
SR 3.1.4.2 (determination of control rod OPERABILITY by
movement). if a control rod(s) is discovered to be
immovable. but remains trippable, the control rod(s) is
considered to be OPERABLE - -At any time, if a control rod(s)
is immovable (e.g.. as a result of excessive friction,
mechanical interference. or rod control system failure), a
determination of the trippability (OPERABILITY) of the
control rod(s) must be made. and appropriate action taken.

SR_3.1.4.3

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times once prior to reactor
criticality. after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time, and that no
degradation in these systems has occurred that would
adversely affect control rod motion or drop time. This
testing 1s performeg with al] Reactor Coolant Pumps (RCPs)
operating and the average moderator temperature = 550°F to
ensure that the measured drop times wil] be representative
of insertion timec experienced during a reactor trip at
operating conditions.

This Surveillance s performed during a unit outage. due to
conditions needed to perform the SR and the potential for an
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BASES

Rod Group Alignment Limits

B314

REFERENCES

10 CFR 50, Appendix A, GDC 10 and GDC 26.
10 CFR 50.46.

UFSAR. Chapter 15.

UFSAR, Section 15,4.3.

UFSAR. Section 15.1.5.

WCAP-12472-P-A. "BEACON Core Monitoring and Opefations

Support System." August 1994.
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Rod Position Indication
B3.1.7

B 3.1 REACTIVITY CONTROL SYSTEM
B 3.1.7 Rod Position Indication

BASES '
—._—\—_—-\—'_““\_7

BACKGROUND

According to GDC 13 (Ref. 1), instrumentation to monitor
variables and systems over their operating ranges during
normal operation. anticipated operational occurrences. and
accident conditions must be OPERABLE. LCO 3.1.7 is required
to ensure OPERABILITY of the contro) rod position indicators
to determine control rod positions and thereby ensure
gomp11ance with the control rod alignment and insertion
imits.

The OPERABILITY, including position indication. of the
shutdown and control rods is an initial assumption in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and
misalignment .

Mechanical or electrical failures may cause a control rod to
become 1noperable or to become misaligned from its group.
Control rod inoperabil1ty or misalignment may cause
increased power peaking. due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment and OPERABILITY have been
established. and all rod positions are monitored and
controllec during power operation to ensure that the power
distribution ang reactivity limits defined by the design
power peaking anc SOM 1imits are preserved.
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T R e S Rod Position Indication
: ' RS B3.1.7

BASES
BACKGROUND (continued) ,
Rod Cluster Control Assemblies (RCCAs). or rods, are moved
out of the core (up or withdrawn) or into the core (down or
inserted) by their control rod drive mechanisms. The
53 RCCAs are divided among 4 control banks and 5 shutdown
banks. A bank of RCCAs consists of either one group, or,
two groups that are moved in a staggered fashion to provide
for precise reactivity control but which are always within
one step of each other. Each of the control banks are
divided into two groups, for a total of 25 control bank
rods. Shutdown barks A and B are also divided into two
groups. however. shutdown banks C, D. and E have only one
group each, for a total of 28 shutdown bank rods. A group

consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The axial position of shutdown rods and control rods is
indicated by two separate and independent systems. the Bank
Demand Position Indication System (commonly called group
step counters) and the Digital Rod Position Indication
(DRPI) System.

The Bank Demand Position Indication System counts the pulses
from the Rod Control System that move the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore. all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System 1s considered highly precise (+ 1 step or
* % inch) but not very reliable because it is a demanded
position indication. not an actual position indication. For
example. if a rod does not move one step for each demand
pulse. the step counter will stil) count the pulse and
incorrectly reflect the position of the rod.
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| : Rod Position Indication
- B 3.1.7

BASES

BACKGROUND (continued)

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than

- the step counters. The DRPI System determines the actual

- position of each control bank and shutdown bank rod by using
individual coils that are mounted concentrically along the
outside boundaries of the rod drive pressure housings. Each
control bank rod has 42 coil assemblies evenly spaced along
its length at 3.75 inch (6 step) intervals from rod bottom
to the fully withdrawn position. Each shutdown bank rod has
20 coil assemblies evenly spaced along its length at
3.75 inch intervals from rod bottom to 18 steps and from
210 steps to the fully withdrawn position, with a transition
LED representing shutdown bank rod position between 18 steps
and the fully withdrawn position.- The coils magnetically
sense the presence or absence of a rod drive shaft and send
this information to two Data Cabinets located in the
containment building. To prevent total loss of position
indication due to a single failure, the outputs of every
other coil are connected as’ inputs to one Data Cabinet,
while the outputs of the remaining coils are connected to
the other Data Cabinet. This division of coils and their
respective cabinets is referenced as Data A and Data B
coils/cabinets. and allows detection of rod position within
the required band of + 12 steps even with a complete failure
of a set of coils.

Normal system accuracy is + 4 steps (+ 3 steps with an
additional step added for coil placement and thermal
éxpansion). If a data error occurs, the system is shifted
to the "half accuracy” mode. As a rod is moved under "half
accuracy” conditions. only every other LED will light (i.e..
the LEDs associated with the operable data system) since the
effective coil spacing 15 7.5 inches (12 steps). Under
"half accuracy” conditions with data A bad, the system
dccuracy 1s + 10 steps. - 4 steps. Under "half accuracy”
conditions with adata B bad. the system accuracy is
+ 4 steps. - 10 steps. Therefore. the normal indication
~accuracy of the DRP] System is + 4 steps, and the maximum
uncertainty 1s 10 steps. With an indicated deviation of
12 steps between the group step counter and DRPI. the
maximum deviation between actual rod position and the demand
position could be 22 steps.
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BASES

~ Rod Position Indication
B 3.1.7

APPLICABLE
SAFETY ANALYSES

Control and shutdown rod position accuracy is essential
during ?ower operation. Power peaking, ejected rod worth.
or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their Timits undetected. Therefore, the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify .-
the core is operating within the group sequence, overlap,
design peaking, ejected rod worth. and with minimum SOM
Timits (LCO 3.1.5. "Shutdown Bank Insertion Limits." and

LCO 3.1.6. “Control Bank Insertion Limits"). The rod
positions must also be known in order to verify the
alignment limits are preserved (LCO 3.1.4, "Rod Group
Alignment Limits"). Control rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis assumptions.

The control rod position indicator channels satisfy
Criterion 2 of 10 CFR 50.36(c)(2)(ii). The control rod
position indicators monitor control rod position, which is
an initial condition of the accident.

LCO

LCO 3.1.7 specifies that the DRPI System and the Bank Demand
Position Indication System be OPERABLE for each control rod.
For the control rod position indicators to be OPERABLE the
following requirements must be met -

a. The DRPI System indicates within 12 steps of the group
step counter demand position as required by LCO 3.1.4,
"Rod Group Alignment Limits:"

b. The DQPI System has no failed coils: and
C. The Bank Demanc Indication System has been calibrated

either 1n tre fully inserted position or to the DRPI
System.
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BASES

Rod Position Indication
B 3.1.7

LCO (continued)

The 12 step agreement 1imit between the Bank Demand Position
Indication System and the DRPI System indicates that the
Bank Demand Position Indication System is adequately
calibrated, and can be used for indication of the
measurement of control rod bank position.

A deviation of less than the allowable Timit, given in

LCO 3.1.4, in position indication for a single control rod.
ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate. and that design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that

inoperable, misaligned. or mispositioned control rods can be
detected. Therefore, power peaking. ejected rod worth. and

SDM can be controlled within acceptable limits.

APPLICABILITY

The requirements on the DRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.4.

LCO 3.1.5. and LCO 3.1.6). because these are the only

MODES in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES. the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SDM. but this effect can be compensated for by an
;ncgease 1n the boron concentration of the Reactor Coolant
ystem.

ACTIONS

The ACTIONS table 1s modified by a Note indicating that a
separate Condition entry 1s allowed for each inoperable DRPI
and each demand position indicator. This is acceptable
because the Required Actions for each Condition provide
appropriate compensatory actions for each 1nopqqu]e
position indicator.
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Rod Position Indication
B 3.1.7

BASES
ACTIONS (continued)

Al

When one DRPI channel per group fails, the position of the
rod can still be determined by use of the movable incore
detectors or Power Distribution Monitoring System (PDMS).
When PDMS is OPERABLE, the position of the rod may be
determined from the difference between the measured core
power distribution and the core power distribution expected
to exist based on the position of the rod indicated by the
group_step counter ‘demand position. Based on experience,
normal power operation does not require excessive movement
of banks. If a bank has been significantly moved., the
Required Action of B.1 or B.2 below is required. Therefore,
verification of RCCA position within the Completion Time of
8 hours is adequate for allowing continued full power
operation. since the probability of simultaneously having a
rod significantly out of position and an event sensitive to
that rod position is small.

A2

Reduction of THERMAL POWER to = 50% RTP puts the core into a
condition where rod position will not cause core peaking
factors to approach the core peaking factor limits.

The allowed Completion Time of 8 hours is reasonable. based
on operating experience. for reducing power to s 50% RTP
from full power conditions without challenging plant systems
and allowing for rod position determination by Required
Action A.1 above.

B.1 and B.?

These Reguired Actions clarify that when one or more rods
with inoperable DRPIs have been moved in excess of 24 steps
in one direction. since the position was last determined.
the Required Actions of A.1 and A.2 are still appropriate
but must be 1mitiated promptly under Required Action B.1 to
begin verifying that these rods are still properly
positioned. relative to their group positions.

If immediate actions have not been initiated to verify the
rod’s position. THERMAL POWER must be reduced to = 50% RTP
within 8 hours to avoid undesirable power distributions that
could result from continued operation at > 50% RTP. if one
or more rods are misaligned by more than 24 steps.
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Rod Position Indication
B 3.1.7

BASES
ACTIONS (continued) )
C.1.1and C.1.2

With one demand position indicator per bank inoperable, the
rod positions can be determined by the DRPI System. Since
normal power operation does not require excessive movement
of rods. verification by administrative means that the DRPIs
for the affected banks are OPERABLE and the most withdrawn
rod and the least withdrawn rod of the affected banks are

= 12 steps apart within the allowed Completion Time of once
every 8 hours is adequate. This verification can be an
examination of logs, administrative controls. or other
information that shows that all DRPIs in the affected bank
are OPERABLE.

C.2

-t

Reduction of THERMAL POWER to = 50% RTP puts the core into a
condition where rod position will not cause core peaking to
approach the core peaking factor limits. The allowed
Completion Time of 8 hours provides an acceptable period of
time to verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to = 50% RTP.

D.1

If the Required Actions cannot be completed within the
associated Completion Time. the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status. the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.
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R Rod Position Indication
T B3.1.7

BASES

SURVEILLANCE SR _3.1.7.1

REQUIREMENTS
. Verification that the DRPI agrees with the demand position
within 12 steps ensures that the DRPI is operating
correctly. Since the DRPI does not display the actual
shutdown rod positions between 18 and 210 steps. only points
within the indicated ranges are required in comparison. :

This surveillance is performed prior to reactor criticality
after each removal of the reactor head, since there is
potential for unnecessary plant transients if the SR were
performed with the reactor at power. :

REFERENCES 1. 10 CFR 50. Appendix A. GDC 13.
2. UFSAR. Chapter 15.
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Fo(2)
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (Fo(2))

BASES : |
——-—_*\Mw—\“—

BACKGROUND

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

Fo(Z) is defined as the maximum local fuel rod linear power
density (i.e., Peak Linear Heat Rate (PLHR)) divided by the
average fuel rod linear power density, assuming nominal fuel
pellet and fuel rod dimensions. Therefore, Fo(Z) is a
measure of the peak fuel pellet power within the reactor
core.

During power operation when Power Distribution Monitoring
System (PDMS) is inoperable, the global power distribution
is limited by LCO 3.2.3. "AXIAL FLUX DIFFERENCE (AFD)." and
LCO 3.2.4. "QUADRANT POWER TILT RATIO (QPTR), " which are
directly and continuously measured process variables. These
LCOs. along with LCO 3.1.6. "Control Bank Insertion Limits."
maintain the core within power distribution limits on a
continuous basis. During power operation when PDMS is
OPERABLE. PLHR 1s measured continuously.

Fo(Z) varies with fuel lToading patterns. control bank
insertion. fuel burnup. and changes in axial power
distribution.

Fo(Z) is measured periodically using the incore detector
system when PDMS 1s inoperable. These measurements are
generally taken with the core at or near equilibrium
conditions. When PDMS ig OPERABLE, Fo(Z) is determined
continuously.

Using the measured tnree dimensional power distributions, it
1S possible to derive a measured value for Fo(Z). However.
because this value represents an equilibrium condition, it
does not include the variations in the value of Fq(Z) which
are present during nonequilibrium situations. such as load
following or power ascension.

To_account for these possible variations, the equilibrium
value of F5(Z) 15 adjusted as F§(Z) by an elevation

dependent factor that accounts for the calculated worst case
transient conditions.
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BASES

Fo(Z)
B 321

BACKGROUND (continued)

When PDMS is inoperable, 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.

APPLICABLE -
SAFETY ANALYSES

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

a. During a large break Loss Of Coolant Accident (LOCA),
the peak cladding temperature must not exceed 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 Departure from Nucleate
Boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition:

C. During an ejected rod accident. the prompt energy
deposition to the fuel must not exceed 200 cal/gm
(Ref. 2): anc

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 Fo(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 1s typically most limiting.

Fo(Z) Timits assumez 1n the LOCA analysis are typically
limiting relative tc (1.e . lower than) the Fo(Z) limit
assumed 1n safety analyses for other postulated accidents.
Therefore. this LCO provides conservative limits for other
postulated accidents.

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

Fo(2)
B 3.21

LCO

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

RTP

Fo () s F; K (2) for P> 0.5
F RTP
F, (D) = 0°5 K (2) for P < 0.5

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

K(Z) is the normalized Fo(Z) as a function of core
height provided in the COLR. and

THERMAL  POWER
RTP

P =

For this facility. the actual values of F?' and K(Z) are
given in the COLR: however, FRF ig normally a number on the
order of 2.50. and K(Z) is a function that Tooks 1ike the
one provided in Figure B 3.2.1-1.

Fo(Z) 1s approximated by Fi(Z) and F¥(Z). Thus. both F$(2)
and Fy(Z) must meet the preceding limits on Fq(Z).

When PDMS is inoperable. an F§(Z) evaluation requires
obtaining an incore flux map in MODE 1. From the incore
flux map results we obtain the measured value (FY(Z)) of
Fo(Z). Then.

FS(Z) = F(2) = (1.0815)

where 1.0815 15 & factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

F§(Z) is an excelient approximation for Fo(Z) when the
reactor 1s at the steady state power at which the incore
flux map was takén.
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BASES

Fo(2)
B 3.2.1

LCO (continued)

¥2en PDMS is OPERABLE, Fo(Z) is determined continuously.
en,

CF{(2) = F2) * Ug

where U, is a factor that accounts for measurement .
ugcertainty (Ref. 4) and engineering uncertainty defined in
the COLR.

The expression for Fi(Z) is:
FO(Z) = F§(Z) * W(2)

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR. When PDMS is
inoperable. the F§(Z) is calculated at equilibrium
conditions.

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

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controiled in
such a manner during operation that it can stay within the
LOCA Fo(Z) Timits. 'If F§(Z) cannot be maintained within the
LCO Vimits. reduction of the core power is required.

Violating the LCO limits for Fo(Z) may produce unacceptable
consequences if a design basis event occurs while Fo(Z) is
outside 1ts specified limits.

APPLICABILITY

The Fo(Z) Timits 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.
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BASES

| ACTIONS AL A2 and A3

Reducing THERMAL POWER by = 1% RTP for each 1% by which
F§(Z) exceeds its limit, maintains an acceptable absolute
power density. The Completion Time of 15 minutes provides
an acceptable time to reduce power in an orderly manner and
without allowing the unit to remain in an unacceptable
condition for an extended period of time.

A reduction of the Power Range Neutron Flux-High trip
setpoints by = 1% for each 1% by which F&(Z) exceeds its
limit. is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is
sufficient considering the small 1ikelihood of a severe
transient in this time period and the preceding prompt
Xeductign n THERMAL POWER in accordance with Required
Ction A.1.

Reduction in the Overpower AT Lrip setpoints (value of K,)
by = 1% for each 1% by which F§(Z) exceeds its Timit. is a
conservative action for protection against the consequences
of severe transients with unanalyzed power distributions.
The Completion Time of 72 hours is sufficient considering
the small likelihood of a severe transient in this time
period. and the preceding prompt reduction in THERMAL POWER
in accordance with Required Action A.1.

B.1

If it s found that the maximum calculated value of Fo(Z)
that can occur during normal maneuvers. F3(Z). exceeds its
specified limits. there exists a potential for F§(Z) to
become excessivelvy nigh 1f a normal operational transient
occurs. Reducing THERMAL POWER by = 1% RTP for each 1% by
which F2(Z) exceeds 1ts limit within the allowed Completion
Time of 4 hours. maintains an acceptable absolute power
density such that even 1f g transient occurred. core peaking
factors are not exceeded
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Fo(2)
B 3.2.1

BASES
ACTIONS (continued)
B2

A reduction of the Power Range Neutron Flux-High trip
setpoints by = 1% for each 1% by which F¥(Z) exceeds the
Timit. 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 period and the preceding prompt reduction
in THERMAL POWER in accordance with Required Action B.1.

B.3

Reduction in the Overpower AT trip setpoints (value of Kq)
by = 1% for each 1% by which Fi(Z) exceeds the Timit, 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 period
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action B.1.

€l

If the Required Actions of A.1 through A.3, or B.1 through
B.3. are not met within their associated Completion Times,
the unit must be placed in g MODE or condition in which the
LCO requirements are not applicable. This is done by
placing the unit in at least MODE 2 within 6 hours. The
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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BASES

Fo(Z)
B 3.2.1

SURVETLLANCE
REQUIREMENTS

SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note (i.e..
Note 1) that applies during the first power ascension after

-a refueling. It states that THERMAL POWER may be increased

until an equilibrium power level has been achieved at which
a meaningful power distribution map can be obtained. These
SRs are normally performed at > 40% RTP to provide core
conditions as much 1ike the full power conditions as
possible (Ref. 5). This allowance is modified. however. by
one of the Frequency conditions that requires verification
that F§(Z) and F§(Z) are within their specified limits after
a power rise of more than 10% RTP (and establishing
equilibrium conditions) over the THERMAL POWER at which they
were last verified to be within specified limits. Because
F§(Z) and F§(Z) could not have previously been measured in
this reload core. there is a second Frequency condition,
applicable only for reload cores. that requires
determination of these parameters before exceeding 75% RTP.
This ensures that some determination of F§(Z) and F§(Z) are
made at a lower power level. at which adequate margin is
available before going to 100% RTP.. Also, this Frequency
condition. together with the Frequency condition requiring
verification of Fx(7) and F¥(Z) following a power increase of
more than 10%. ensures that Fy(Z) is verified as soon as RTP
(or any other level for extended operation) is achieved. In
the absence of these Frequency conditions, it is possible to
increase power to RTP and operate for 31 days without
verification of Fi(2) and F(Z). The Frequency condition is
not intended to require verification of these parameters
after every 103 increase in power level above the last
verification. It only requires verification after a power
level is achieved for extended operation that is 10% higher
than that power at which F.(Z) was last measured.
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B3.2.1
BASES
SURVEILLANCE REQUIREMENTS (continued)
SR_3.2.1.1

Verification that F§(Z) is within its specified limits
involves increasing F{(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
FG(Z). Specifically, FI(Z) is the measured value of Fo(Z)
obtained from incore flux map results and

Fi(Z) = Ff(Z) * (1.0815) (Ref. 6). Fi(7) is then compared to
its specified limits.

The 1imit with which F§(Z) s compared varies inversely with
power above 50% RTP and directly with a function called K(Z)
provided in the COLR.

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the F§(Z) limit is met when RTP is
achieved. because peaking factors generally decrease as
power level is increased.

If THERMAL POWER has been increased by = 10% RTP since the
last determination of F{(Z), another evaluation of this
factor 1s required 12 hours after achieving equilibrium
conditions at this higher power Tevel (to ensure that F§(2)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more 11miting in the safety analysis and because of
the difficulty of making a precise measurement in these
regions.

The Frequency of 2i fffective Full Power Days (EFPD) is
adequate to monitor the change of power distribution with
core burnur becgus= such Changes are slow and well
controliec aner tns ymit g operated in accordance with the
Technical Specifications (TS).
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B 3.2.1

BASES
SURVEILLANCE REQUIREMENTS (continued)

This Surveillance has been modified by two Notes. Note 2
requires the measured value of F§(Z) be obtained from incore
flux map results only when PDMS is inoperable. Note 2
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable,
and that the last performance of SR 3.2.1.3 prior to
declaring PDMS inoperable satisfies the initial performance
of this SR after declaring PDMS inoperable. If SR 3.2.1.1
was not performed within its specified Frequency. this Note
allows 12 hours to verify F§(Z) is within limit using either
the incore flux map results or by taking credit for the last
performance of SR 3.2.1.3 when PDMS was OPERABLE.

SR_3.2.1.2

The nuclear design process includes calculations performed
to determine that the core can be operated within the

Fo(Z) Timits. Because flux maps are taken in steady state
conditions. the variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking
factor increase over steady state values, calculated as a
function of core elevation. 7. is called W(Z). Multiplying
the measured total peaking factor, F{(Z), by W(Z) gives the
EE?Egnum Fo(Z) calculated to occur in normal operation,

0 .

The Timit with which F(Z) is compared varies inversely with
power above 50% RTP and directly with the function K(Z)
provided in the COLR.

The W(Z) curve 1s provided in the COLR for discrete core
elevations Flur map data are typically taken for 61 core
elevations  F2(Z) evaluations are not applicable for the
gol1gwing ax1al core regions, measured in percent of core
eight:

a. Lower core region, from 0 to 15% inclusive; and

b.  Upper core region. from 85 to 100% inclusive.
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BASES ) |
SURVEILLANCE REQUIREMENTS (continued)
The top and bottom 15% of the core are excluded from the
~evaluation because of the low probability that these regions
- would be more limiting in the safety analyses and because of

- the difficulty of making a precise measurement in these
regions.

This Surveillance has been modified by three Notes. Note 2
may require that more frequent surveillances be performed.
If Fg(Z) is evaluated. an evaluation of the expression below
1S required to account for any increase to F{(Z) that may
occur and cause the Fo(Z) 1imit to be exceeded before the
next required Fo(Z) evaluation.

If the two most recent Fo(Z) evaluations show an increase in
the expression

Fo(2)
maximum over z -K?ZT-

1t is required to meet the Fo(Z) Timit with the last Fi(2)
increased by the greater of the factor of 1.02 or by an
appropriate factor specified in the COLR (Ref. 7). or to
evaluate Fo(Z) more frequently, each 7 EFPD. These
alternative requirements prevent Fo(Z) from exceeding its
Timit for any significant period of time without detection.

Note 3 requires the measured value of F§(Z) be obtained from
incore flux map results only when PDMS is inoperable.
Note 3 modifies the required performance of the Surveillance

performed until 12 hours after declaring PDMS inoperable.
and that tne last performance of SR 3.2.1.4 prior to
declaring POMS 1noperable satisfies the initial performance
of this SF after a2claring POMS inoperable. If SR 3.2.1.2
were not performeC within 1ts specified Frequency. this Note
allows 12 hours to verify Fg(Z) is within limit using either
the incore flux map results or by taking credit for the last
performance of SR 3.2.1.4 when PDMS was OPERABLE.
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Fo(Z)
B3.2.1

SURVEILLANCE REOUIREMENTS (continued)

Performing the Surveillance in MODE 1 prior to exceeding

75% RTP ensures that the Fo(Z) limit is met when RTP is
achieved, because peaking factors are generally decreased as
power level is increased.

Fo(Z) is verified at power levels = 10% RTP above the
THERMAL POWER of its last verification. 12 hours after
achieving equilibrium conditions to ensure that Fo(Z) is
within its Timit at higher power levels.

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

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

SR_3.2.1.3

The confirmation of the power distribution parameter, £§(Z).
1S an additional verification over the automated monitoring
performed by PDMS. This assures that PDMS is functioning
properly and that the core limits are met.

The Surveillance Frequency of 7 days takes into account
other information and alarms available to the operator in
the control room. and 1s adequate because Fo(Z) is monitored
by the process computer.

This Surveillance 1s modified by a Note that requires the
performance of SR 3 2.1 3 for determining F§(Z) only when
PDMS 1s OPERABL:

. SR_3.2.14

The confirmation of the power distribution parameter, F§(Z).
1S an additional_verification over the automated monitoring
performed by PDMS  This assures that PDMS is functioning
properly and that the core limits are met.
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BASES

Fo(Z)
B 3.2.1

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Fre uency of 7 days takes into account
other information and alarms available to the operator in

~ the control room. and is adequate because Fo(Z) is monitored

by the process computer.

This Surveillance is modified by a Note that requires the. -
performance of SR 3.2.1.4 for determining FX(Z) only when
PDMS is OPERABLE. .o '

REFERENCES

1 10 CFR 50.46.

2. UFSAR, Section 15.4.8.

3. 10 CFR 50. Appendix A. GDC 26.
4

WCAP-12472-P-A, "BEACON Core Monitoring and Operations
Support System." August 1994.

5.  ANSI/ANS-19.6.1-1985. "Reload Startup Physics Test for
Pressurized water Reactors. " December 13, 1985.

6.  WCAP-7308-L-P-A. “Evaluation of Nuclear Hot Channel
Factor Uncertainties." June 1988,

7. WCAP-10216-P-A. Revision 1A, "Relaxation of Constant
Axial Offset Control (and) Fo Surveillance Technical
Specification.” February 1994 .
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B 3.2.1
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Figure B 3.2.1-1 (page 1 of 1)
K(Z) - Normalized F,(Z) as a function of Core Height
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B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

BASES

BACKGROUND

B3.2.2 Nuclear Enthéipy Rise Hot Channel Factor (FY,)

The purpose of this LCO is to establish limits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design 1imits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location in
the core during either normal operation or a postulated
accident analyzed in the safety analyses.

Faw s defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated fuel rod power. Therefore, F}, is
a measure of the maximum total power produced in a fuel rod.

FAw 15 sensitive to fuel 1oadiq9 patterns. control bank
insertion. and fuel burnup. F}, typically increases with
control bank insertion and typically decreases with fuel
burnup.

When Power Distribution Monitoring System (PDMS) is
inoperable. F), is not directly measurable but is inferred
from a power distribution map obtained with the movable
incore detector system. Specifically, the results of the
three dimensional power distribution map are analyzed by a
computer to determine F.. This factor is calculated at
Teast everv 31 Effective Full Power Days (EFPD). However.
during powsr operation when PDMS is inoperable. the global
power distribution 15 monitored by LCO 3.2.3. "AXIAL FLUX
DIFFERENCE (AFD) " anc LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)." wnich agaress directly and continuously measured
process variables  During power operation when PDMS is
OPERABLE. the linear power along the fuel rod with the
highest integrated power is measured continuously and Fay is
determined continuously.
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B 3.2.2

BASES

BACKGROUND (continued)

The COLR provides peaking factor 1imits that ensure that the
design criterion for the Departure from Nucleate Boiling
(DNB) is met for normal operation, operational transients.

. and any transient condition arising from events of moderate

frequency. A11 DNB limited transient events are assumed to
begin with an Fj, value that satisfies the LCO requirements .

Operation outside the LCO limits may produce unacceptable
consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

Limits on Fi, preclude core power distributions that exceed
the following fuel design limits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition:

b.  During a Targe break Loss Of Coolant Accident (LOCA).
SSaS g1add1ng Temperature (PCT) must not exceed
00°F:

C. During an ejected rod accident, the prompt energy
dgp?s1tion to the fuel must not exceed 200 cal/gm
(Ref. 1): and

d.  Fuel design 1imits required by GDC 26 (Ref. 2) for the
condition when control rods must be capable of
shutting down the reactor with a minimum required
Shutdown Marain with the highest worth control rod
stuck fuliv withdrawn.

For transients tnat may be DNB Timited. Fax s @ significant
core parameter. The 1imts on FX, ensure that the DNB
design criterion 15 met for normal operation, operational
transients. and any transients arising from events of
moderate frequency. Refer to the Bases for LCO 3.4.1, "RCS
Pressure. Temperature. and Flow DNB Limits." for a
discussion of the applicable Departure from Nucleate Boiling
Ratio (DNBR) 1imits.
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B3.2%

BASES
APPLICABLE SAFETY ANALYSES (continued)

The allowable F}, Timit increases with decreasing power
level. This functionality in FY, is included in the
analyses that provide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use
this variable value of Fax in the analyses. Likewise. all
transients that may be DNB limited are assumed to begin with
an initial Fy, as a function of power level defined by the
COLR 1imit equation.

The LOCA safety analysis indirectly models FX, as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (Fo(2))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications.
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.1.6. "Control Bank Insertion
Limits." LCO 3.2.1. "Heat Flux Hot Channel Factor (Fy(2))."
LCO 3.2.2. LCO 3.2.3. LCO 3.2.4, and LCO 3.2.5, "Departure
from Nucleate Boiling Ratio (DNBR) . "

Faw and Fo(Z) are measured periodically using the movable
incore detector system when POMS is 1n0ﬁerab1e.
Measurements are generally taken with the core at. or near,
steady state conditions. ~Core monitoring and control under
transient conditions (Condition 1 events) are accomplished
by operating the core within the Timits of the LCOs on AFD.
QPTR. and Control Bank Insertion Limits. When PDMS is
OPERABLE. Fj. and Fy(Z) are determined continuously. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the Timits of the LCOs on DNBR and Control Bank
Insertion Limits

| Fax satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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BASES

A
Fa

B 3.2.

LCO

FAn Shall be maintained within the limits of the
relationship provided in the COLR.

The Fy, Timit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat
EﬁgovaI Capability and thus the highest probability for a

The limiting value of F!,. described by the eqUatjon
contained in the COLR, is the design radial peaking factor
used in the plant safety analyses.

The power multiplication factor in this equation provides
margin for higher radial peaking from reduced thermal
feedback and greater control rod insertion at low power
levels. The Timiting value of Fax is allowed to increase
0.3% for every 1% RTP reduction in THERMAL POWER.

APPLICABILITY

The Fx, limits must be maintained in MODE 1 to prevent core
power distributions from exceeding the fuel design limits
for DNBR and PCT. Applicability in other modes is not
required because there is ejther insufficient stored energy
in the fuel or nsufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power. Specifically. the design bases events that are
sensitive to F,. 1n other modes (MODES 2 through 5) have
significant margin to DNB. and therefore. there is no need
to restrict Fi. in these modes.

ACTIONS

Al A2 A3 and A4

With Fi. exceedinc 1ts 1'mit. Condition A is entered. FX,
may be restored tc within its limits within 4 hours,
through. for examnle. realigning any misaligned rods or
reducing power enough to bring Faw Within its power
dependent 1ymit. If the value of Fan 1S not restored to
within 1ts specified limit. THERMAL POWER must be reduced to
< 50% RTP n accordance with Required Action A.1. When the
Faw 1imit 1s exceeded. the DNBR limit is not likely violated
in steady state operation, because events that could
significantly perturb the FY, value (e.g., static control
rod misalignment) are considered in the safety analyses.
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B3.2%

BASES
ACTIONS (continued)

- However, the DNBR Timit may be violated if a DNB 1imiting
event occurs. Reducing THERMAL POWER to < 50% RTP increases
~ the DNB margin and is not Tikely to cause the DNBR limit to
- be violated in steady state operation. Thus, the allowed
“ Completion Time of 4 hours provides an acceptable time to
restore Fay to within its limits without allowing the unit
to remain in an unacceptable condition for an extended
period of time. :

Condition A is modified by a Note that requires that
Required Actions A.2 and A.4 must be completed whenever
Condition A is entered. Thus. even if Fay 1S restored
within the 4 hour time period of Required Action A.1,
Required Action A.2 would nevertheless require another
measurement and calculation of FA, within 24 hours in
accordance with SR 3.2.2.1. Required Action A.4 requires
that another determination of FY, must be done prior to
exceeding 50% RTP. prior to exceeding 753 RTP, and within
24 hours after reaching or exceeding 95% RTP. -

Required Action A.2 requires the measured value of Fh,
verified not to exceed the allowed limit at the lTower power
lTevel once the power level has been reduced to < 50% RTP per
Required Action A.1. The unit is provided 20 additional
hours to perform this task over and above the 4 hours
allowed by Action A.1. The Completion Time of 24 hours is
acceptable because of the increase in the DNB margin, which
s obtained at lower power levels. and the low probability
of having a DNB limiting event within this 24 hour period.
Additionally. operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map
when PDMS is inoperable. perform the required calculations.
and evaluate Fb..

If the value of Fi. 1s not restored to within its specified
limit either py adjusting a misaligned rod or by reducing
THERMAL POAER. Required Action A.3 requires the Power Range
Neutron Flux-Hign Lrip setpoints be reduced to s 55% RTP.
The reduction 1n trip setpoints ensures that continuing
operation remains at an acceptable low power level with
adequate DNBR margin.
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BASES
ACTIONS (continued)

The allowed Completion Time of 72 hours to reset the trip
setpoints per Required Action A.3 recognizes that, once
power is reduced. the safety analysis assumptions are

- satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

Required Action A.4 requires verification that Fpy is within
1ts specified limits after an out of limit occurrence. This
ensures that the cause that led to the Fan exceeding its
Timit is corrected. and that subsequent operation proceeds
within the LCO 1imit. This Action demonstrates that the F,
limit is within the LCO limits prior to exceeding 50% RTP.
again prior to exceeding 75% RTP. and within 24 hours after
THERMAL POWER 1s = 95% RTP. .

This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced to comply with
this Required Action.

B.1

IT the Required Actions of A.1 through A.4 are not met
within their associated Completion Times. the unit must be
placed in a MODE 1n which the LCO requirements are not
applicable. This 1s done by placing the unit in at least
MODE 2 within 6 hours.

The 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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BASES
SURVEILLANCE SR_3.2.2.1
REQUIREMENTS o=

The value of FY, is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
of Fay from the measured flux distributions. The measured
value of FN, must be multiplied by 1.04 to account for
g;a%urement uncertainty before making comparisons to the

an 1imit.

After each refueling. FX, must be determined in MODE 1 prior
to exceeding 75% RTP. This requirement ensures that Fj,
limits are met at the beginning of each fuel cycle.

The 31 EFPD Frequency is acceptable because the power
distribution changes relatively stowly over this amount of
fuel burnup. Accordingly. this Frequency is short enough
that the F., 1imit cannot be exceeded for any significant
period of operation.

This Surveillance has been modified by a Note. The Note
requires the measured value of Fay be obtained from incore
flux map results only when PDMS is inoperable. The Note
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable,
and that the last performance of SR 3.2.2.2 prior to
declaring POMS ingperable satisfies the initial performance
of ‘this SR after declaring PDMS inoperable. If SR 3.2.2.1
were not performed within its specified Frequency, this Note
allows 12 hours to verify Fxy is within limit using either
the incore flux map results or by taking credit for the last
performance of SR 3.2.2.2 when PDMS was OPERABLE.
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B3.2%

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.2.2

The confirmation of the power distribution parameter, FY,.

.1 an additional verification over the automated monitoring

performed by PDMS. This assures that PDMS is functioning
properly and that the core limits are met.

The Surveillance Frequency of 7 days_takes into account
other information and alarms available to the operator 'in

the control room. and is adequate because FY, is monitored
by the process computer. ,

This Surveillance is modified by a Note that requires the
perggggzgfg of SR 3.2.2.2 for determining Fy, only when PDMS
is .

REFERENCES

1. UFSAR. Section 15.4.8.
2. 10 CFR 50. Appendix A. GDC 26.
3. 10 CFR 50 46
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B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)

BASES ST
. =

BACKGROUND - The purpose of this LCO is to establish limits on the values
of tge AFD in order to limit the amount of axial power
distribution skewing to either the top or bottom of the core

- when Power Distribution Monitoring System (PDMS) is
inoperable. By limiting the amount of power distribution
skewing. core peaking factors are consistent with the
assumptions used in the safety analyses. Limiting power
distribution skewing over time also minimizes the xenon
distribution skewing. which is a significant factor in axial
power distribution control. When PDMS is OPERABLE. Peak
Linear Heat Rate is measured continuously.

Relaxed Axial Offset Control (RAOC) is a calculational
procedure that defines the_allowed operational space of the
AFD versus THERMAL POWER. “The AFD limits are selected by
considering a range of axial xenon distributions that may
occur as a result of large variations of the AFD.
Subsequently. power peaking factors and power distributions
are examined to ensure that the Loss of Coolant Accident
(LOCA). loss of flow accident. and anticipated transient
limits are met. Violation of the AFD limits invalidate the
conclusions of the accident and transient analyses with
regard to fuel cladding integrity.

The AFD is monitored on an automatic basis using the plant
process computer. which has an AFD monitor alarm. The
computer determines the 1 minute average of each of the
OPERABLE excore detector outputs and provides an alarm
message immediately if the AFD for two or more OPERABLE
éxcore channels 1s outside its specified limits.
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B 3.2.3

APPLICABLE :
SAFETY ANALYSES

~ The AFD is a measure of the axial power distribution skewing

to either the top or bottom half of the core. The AFD is
sensitive to many core related parameters such as control
bank positions, core power level, axial burnup. axial xenon
distribution, and, to a.lesser extent, reactor coolant
temperature and boron concentration. The allowed range of
the AFD is used in the nuclear design process to confirm .
that operation within these limits produces core peaking
factors and axial power distributions that meet safety
analysis requirements.

The RAOC methodology (Ref. 2) establishes a xenon
distribution Tibrary with tentatively wide AFD limits. One
dimensional axial power distribution calculations are then
performed to demonstrate that normal operation power shapes
are acceptable for the LOCA and loss of flow accident. and
for initial conditions of anticipated transients. The
tentative limits are adjusted as necessary to meet the
safety analysis requirements.

The limits on the AFD ensure that the Heat Flux Hot Channel
Factor (Fy(Z)) 1s not exceeded during either normal
operation or in the event of xenon redistribution following
power changes. The limits on the AFD also restrict the
range of power distributions that are used as initial
conditions in the analyses of Condition 2, 3. or 4 events.
This ensures that the fuel cladding integrity is maintained
for these postulated accidents. The most important
Condition 4 event is the LOCA. The most important
Condition 3 event is the loss of flow accident. The most
important Condition 2 events are uncontrolled bank
withdrawal and boration or dilution accidents. Condition 2
accidents simulated to begin from within the AFD 1imits are
used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The 1imits on the AFD provide assurance that the thermal
limits assumed in the accident analysis (Fa, and Fy(2)) are
met. Thereby. the AFD satisfy Criterion 2 of

10 CFR 50.36(c)(2)(11).
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BASES

AFD
B 3.2.3

LCO

" The shage of the power profile in the axial (i.e.. the

vertical) direction is largely under the control of the
operator through the manual o?eration of the control banks
or automatic motion of control banks. The automatic motion
of the control banks is in response to temperature
deviations resulting from manual operation of the Chemical
and Volume Control System to change boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors

(Ref. 3). Separate signals are taken from the top and
bottom detectors. The AFD is defined as the difference in
normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience. this flux
difference is converted to provide flux difference units
expressed as a percentage and labeled as %A flux or 2A1.

A Note modifies the LCO by stating the AFD shall be
considered outside 1imits when two or more OPERABLE excore
channels indicate AFD to be outside limits.

The AFD limits are provided in the COLR. The AFD limits for
RAOC do not depend on the target flux difference. However,
the target flux difference may be used to minimize changes
in the axial power distribution.

Violating this LCO on the AFD could produce unacceptable
consequences 1f a Condition 2, 3, or 4 event occurs while
the AFD 1s outside its specified limits.

APPLICABILITY

The AFD requirements are applicable in MODE 1 with THERMAL
POWER = 50% RTP (1.e.. when the combination of THERMAL POWER
and core peaking factors are of primary importance in safety
analysis) wnen PDMS 15 1noperable.

For AFD 1imits developed using RAOC methodology. the value
of the AFD does not affect the limiting accident
conseéquences with THERMAL POWER < 50% RTP and for lower
operating power MODES.
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BASES

AFD
B 3.2.3

ACTIONS -

Al

As an alternative to restoring the AFD to within its
specified 1imits, Required Action A.1 requires a THERMAL
POWER reduction to < 50% RTP. This places the core in a
condition for which the value of the AFD is not important in
the applicable safety analyses. A Completion Time of

0 minutes is reasonable. based on operating experience, to
reach 50% RTP without chalienging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.2.3.1

This Surveillance verifies that the AFD as indicated by the
NIS excore channels is within limits. The Surveillance
Frequency of 7 days is adequate because the AFD is
controlled by the operator and monitored by the process
computer. ,

The AFD should be monitored and logged more frequently in
periods of operation for which the power level or control
bank positions are changing to allow corrective measures

when the AFD is more Tikely to move outside limits.

A Note modifies the required performance of the Surveillance

and states that this Surveillance is not required to be

performed until 12 hours after declaring PDMS inoperable.

If SR 3.2.3.1 were not performed within its specified

grquency. this Note allows 12 hours to verify AFD is within
imits.

REFERENCES

1. WCAP-B8403 (nonproprietary). "Power Distribution
Control and Load Following Procedures. " Westinghouse
Electric Corporation. September 1974,

2. R. W Mlleretal., “"Relaxation of Constant Axial
Offset Control: F Surveillance Technical
Specification.” WCAP-10217(NP). June 1983
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QPTR
B 3.2.4

B 3.2 POMER DISTRIBUTION LIMITS
B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

———%——*—*—“&\

BACKGROUND

The QPTR Timit ensures that the gross radial power
distribution remains consistent with the design values used
in the safety analyses. Precise radial power distribution
measurements are made during startup testing. after
refueling, and periodically during power operation.

The Eower density at any point in the core must be limited
50 that the fuel design criteria are maintained. Together,
LCO 3.1.6. "Control Bank Insertion Limits." LCO 3.2.3,
"AXTAL FLUX DIFFERENCE (AFD)." and LCO 3.2.4, provide limits
on process variables that characterize and control the three
dimensional power distribution of the reactor core. Control
of these variables ensures that the core operates within the
fuel design criteria and that the power distribution remains
within the bounds used in the safety analyses. When Power
Distribution Monitoring System (PDMS) is OPERABLE, Peak
Linear Heat Rate and the linear power along the fuel rod
with the highest integrated power are measured continuously.

APPLICABLE
SAFETY ANALYSES

Limits on QPTR preclude core power distributions that
violate the following fuel design criteria:

a. During a large break loss of coolant accident, the
psa; 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%
configence level (the 95/95 Departure from Nucleate
Boiling (DNBs criterion) that the hot fuel rod in the
core does not experience a DNB condition:

C. During an ejected rod accident. the prompt energy
deposition to the fuel must not exceed 200 cal/gm
(Ref. 2): and

d. The control rods must be capable of shutting down the
reactor with a minimum required Shutdown Margin with
%Eefh1ghest worth control rod stuck fully withdrawn

ef. 3).
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BASES

QPTR
B3.24

APPLICABLE SAFETY ANALYSES (contjnued)

The LCO 1imits on the AFD, the QPTR, the Heat Flux Hot
Channe] Factor (Fe(Z)). the Nuclear Enthalpy Rise Hot
Channel Factor (Fi,). and control bank insertion. sequence
and overlap limits are established to preclude _core power
distributions that exceed the safety analyses limits.

The QPTR Timits ensure that FY, and Fo(Z) remain below their
Timiting values by preventing an.undetected change in the
gross radial power distribution. '

In MODE 1. the F)y and Fo(Z) limits must be maintained to
preclude core power distributions from exceeding design
limits assumed in the safety analyses.

The Timits on the QPTR provide assurance that the thermal
limits_assumed in the accident analysis (FY, and Fo(2)) are
met. Thereby, the QPTR satisfies Criterion 2 of

10 CFR 50.36(c)(2)(ii).

LCO

The QPTR 1imit of 1.02. at which corrective action is
required. provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y plane power tilts.
A Timiting QPTR of 1.02 can be tolerated before the margin
for uncertainty in Fo(Z) and FY, is possibly challenged.

APPLICABILITY
|

The QPTR Timit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP when PDMS is inoperable to prevent core
power distributions from exceeding the design limits.

Applicability 1n MODE 1 = 503 RTP and in other MODES 1is not
required because there 1s neither sufficient stored energy
in the fuel nor sufficient energy being transferred to the
reactor coolant to require the implementation of a QPTR
limit on the distribution of core power. The QPTR Timit in
these conditions 1s. therefore. not important. Note that
the FAy and Fy(Z) LCOs still apply below 50% RTP, but allow
progressively higher peaking factors as THERMAL POWER
decreases below 50% RTP.
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BASES

QPTR
B3.2.4

ACTIONS

v, With the QPTR exceeding its limit. a power level reduction

of 3% from RTP for each 1% by which the QPTR exceeds 1.00 is

. @ conservative tradeoff of total core power with peak linear
~ power. The Completion Time of 2 hours allows sufficient

time to identify the cause and correct the tilt. Note that
thedpower reduction itself may cause a change in the tilted
condition. '

The maximum allowable power level initially determined by
Required Action A.1 may be affected by subsequent
determinations of QPTR. Increases in QPTR would require
power reductions within 2 hours of QPTR determination. if
necessary to comply with the decreased maximum allowable
power level. Decreases in QPTR would allow increasing the
maximum allowable power level and increasing power up to
this revised limit.

A2

After completion of Required Action A.1, periodic monitoring
provides a basis for maintaining the appropriate reduced
power level. As such. a check of the QPTR is required once
per 12 hours. If the QPTR continues to increase, THERMAL
POWER has to be reduced accordingly, such that it is
maintained at a reduced power level of 3% from RTP for each
1% by which QPTR exceeds 1.00.

Any of the Surveillance methods for determining QPTR may be
used within the constraints for acceptability of the
Surveillance (i.e.. if the excore detectors are available,
they should be used: if the excore detectors are not
available. the moveable incore detectors may be used). A
12 hour Completion Time is sufficient because any additional
change in QPTR should be relatively slow. Further, this
Completion Time 1s consistent with the Frequency required
for the Surveillances with an inoperable alarm or

_instrumentation.
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QPTR
B3.24

BASES
ACTIONS (continued)
A3

The peaking factors F&, and Fy(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on F}, and Fo(Z) within 24 hours after
achieving equilibrium conditions from a THERMAL POWER
reduction per Required Action A.1-ensures that these primary
indicators of power distribution are within their respective
limits. Equilibrium conditions are achieved when the core
is sufficiently stable at intended operating conditions to
support flux mapping. The Completion Time takes into
consideration the rate at which peaking factors are likely
to change. and the time required to stabilize the unit and
perform a flux map. If these peaking factors are not within
their 1imits, the Required Actions of these Surveillances
provide an appropriate response for the abnormal condition.
If the QPTR remains above its specified Timit, the peaking
factor surveillances are required each 7 days thereafter to
evaluate Fiy and Fo(Z) with changes in power distribution.
Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR limit.

Although Fj, and Fo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR limit is exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect
such reactor parameters as control bank worths and peaking
factors for rod malfunction accidents. When the QPTR
exceeds 1ts 1ymit. 1t does not necessarily mean a safety
concern exists. It does mean that there is an indication of-
a change 1n the gross radial power distribution that
requires an 1nvestigation and evaluation that is
accomplished by examining the incore power distribution.
Specifically. the core peaking factors and the quadrant tilt
must be evaluated because they are the factors that best
characterize the core power distribution. This
re-evaluation 1s required to ensure that, before increasing
THERMAL POWER to above the limit of Required Action A.1. the
reactor core conditions are consistent with the assumptions
in the safety analyses.
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QPTR
B3.2.4 -

BASES
ACTIONS (continued)

A.D

If the QPTR has exceeded the 1.02 1imit and a re-evaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are normalized to
restore QPTR to within Timit prior to increasing THERMAL
POWER to above the 1imit of Required Action A.1.
Normalization is accomplished in such a manner that the
indicated QPTR following normalization is near 1.00. This
angone to detect any subsequent significant changes in

Required Action A.5 is modified by two Notes. Note 1 states
that the quadrant power tilt (QPT) is not restored to within
limits until after the re-evaluation of the safety analysis
has determined that core conditions are within the safety
analysis assumptions (i.e.. Required Action A.4). Note 2
states that if Required Action A.5 is performed. then
Required Action A.6 shall be performed. Required Action A.5
normalizes the excore detectors to restore QPTR to within
limits. which restores compliance with LCO 3.2 .4, Thus,
Note 2 prevents exiting the Actions prior to completing flux
mapping to verify peaking factors. per Required Action A.6.
These Notes are intended to prevent any ambiguity about the
required sequence of actions.

Ab

Once the flux tilt is restored to within limits (i.e..
Required Action A.5 is performed). it is acceptable to
return to full power operation. However. as an added check
that the core power distribution is consistent with the
safety analysis assumptions. Required Action A.6 requires
verification that F(Z) and FY, are within their specified
Timits within 24 hours after achieving equilibrium
conditions at RTP. As an added precaution, if the core
power does not reach RTP within 24 hours. but is increased
slowly. then the peaking factor surveillances must be
performed within 48 nhours after increasing THERMAL POWER
above the limit of Required Action A.1. These Completion
Times are intended to allow adequate time to increase
THERMAL POWER to above the limit of Required Action A.1,
while not permitting the core to remain with unconfirmed
power distributions for extended periods of time.
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QPTR
B 3.2.4

ACTIONS (continued)

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been normalized to restore QPTR to
within Timits (i.e., Required Action A.5). The intent of
this Note is to have the peaking factor surveillances
performed at operating power levels. which can only be
accomplished after the excore detectors are normalized to
restore QPTR to within limits and the core returned to
power . )

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times. the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status. THERMAL POWER must be
reduced to = 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable. based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

SURVETLLANCE
REQUIREMENTS

SR _3.241

This Surveillance verifies that the QPTR. as indicated by
the Nuclear Instrumentation System (NIS) excore channels’ is
within its limits. The Frequency of 7 days takes into
account other information and alarms available to the
operator in the control room.

This SR 15 modified by three Notes. Note 1 allows QPTR to
be calculated with three power range channels if THERMAL
POWER is s 75% RTP and the input_from one Power Range
Neutron Flux channel 1s inoperable. Note 2 allows
performance of SR 3.2.4.2 1n lieu of SR 3.2.4.1. Note 3
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable.
If SR 3.2.4.1 were not performed within its specified
Frequency. this Note allows 12 hours to verify QPTR is
within Timits.

For those causes of QPT that occur quickly (e.g.. a dropped
rod), there typically are other indications of abnormality
that prompt a verification of core power tilt.
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QPTR
B3.2.4

BASES
SURVEILLANCE REQUIREMENTS (continued)
SR _3.2.4.2

With input from an NIS power range channel inoperable, tilt
monitoring for a portion of the reactor core becomes
degraded. Large tilts are likely detected with the
remaining channels, but the capability for detection of
small power tilts in some quadrants is decreased. The
Frequency of 12 hours provides an accurate alternative means
for ensuring that any tilt remains within its limits.

For purposes of monitoring the QPTR when input from one
power range channel is inoperable, the moveable incore
detectors are used to confirm that the normalized symmetric
power distribution is consistent with the indicated QPTR and
any previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two
sets of four thimble locations with quarter core symmetry.
The two sets of four symmetric thimbles is a set of eight
unique detector locations.

The symmetric thimble flux map can be used to generate
symmetric thimble "tilt." This can be compared to a
reference symmetric thimble tilt. from the most recent full
core flux map. to generate an incore QPTR. Therefore,
incore monitoring of the radial core tilt to verify the QPTR
can be used to confirm that QPTR is within limits.

With input from one NIS channel inoperable, the indicated
tilt may be changed from the value indicated with input from
all four charinels OPERABLE. To confirm that no change in
tilt has actually occurred. which might cause the QPTR limit
to be exceeded. the incore result may be compared against
previous flux maps either using the symmetric thimbles as
described above or a complete flux map. Nominally, quadrant
tilt from the Surveillance should be within 2% of the tilt
shown by the most recent flux map data.
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B 3.2.4

BASES
SURVEILLANCE REQUIREMENTS (continued)

This Surveillance is modified by two Notes. Note 1 states

- that it is not required to be performed until 12 hours after
the input from one Power Range Neutron Flux channel is

- inoperable and the THERMAL POWER is > 75% RTP. Note 2
modifies the required performance of the Surveillance and
states that this Surveillance is not required to be
performed until 12 hours after declaring PDMS inoperable.
If SR 3.2.4.2 were not ?erformed'within its specified
Frequency, this Note allows 12 hours to verify QPTR is
s 1.02 using the movable incore detectors.

REFERENCES 1. 10 CFR 50.46.
2. UFSAR. Section 15.4.8.
3. 10 CFR 50. Appendix A, GDC 26.
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DNBR
B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS
B3.2.5 Departure.from'Nuc1eate Boiling Ratio (DNBR)

BASES

\

';THéJpUrpose of the Timits on the value of DNBR determined by

BACKGROUND

Power Distribution Monitoring System (PDMS) 1is to provide
assurance of fuel integrity during Condition I (Normal
Operation and Operational Transients) and Condition II
(Faults of Moderate Frequency) events by providing the
reactor operator with the information required to avoid
exceeding the minimum Axial Power Shape Limiting DNBR
(DNBRys, ) in the core during normal operation and in short-
term transients.

DNBR is defined as the ratio of the heat flux required to
cause Departure from Nucleate Boiling (DNB) to the actual
channel heat flux for given conditions.

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

During power operation when PDMS is OPERABLE. DNBR is
determined continuously. Continuously monitoring the
operation of the core significantly 1imits the adverse
nature of power distribution initial conditions for
transients. The core depletion status. xenon distribution.
and soluble boron concentration restrict the possible power
and reactivity transients. Continuously monitoring the
power distribution allows the actual DNBR value to be
maintained = the DNBR.., value specified in the COLR.
DNBRy, 15 the DNBR value determined to be the most
sensitive to the core ax1al power distribution at the
initial conditions of the Timiting accident during the
cycle-specific core reload design accident analysis process.
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DNBR
B3.2.5

APPLICABLE
SAFETY ANALYSES

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

During a loss of forced reactor coolant flow accident,
here must be at least 95% probability at a 95%
confidence Tevel (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience DNB.

The DNB safety analysis limit for a loss of forced reactor
coolant flow accident (Ref. 1) is met by Timiting DNBR to
the 95/95 DNB design criterion of 1.4 using the

WRB-2 Critical Heat Flux (CHF) correlation. This value
provides a high degree of assurance that the hottest fuel
rod in the core does not experience DNB. Maintaining the
DNBR,,, value = the DNBR value assumed in the safety and
accident analyses ensures that the 95/95 DNB design
criterion of 1.4 is met.

The fuel is protected in part by Technical Specifications.
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. When PDMS is
OPERABLE. this LCO and the following LCOs ensure this:

LCO 3.1.6. LCO 3.2.1. "Heat Flux Hot Channel Factor
(Fo(Z2))." and LCO 3.2.2. Nuclear Enthalpy Rise Hot Channel
Factor (F3.). When PDMS is inoperable. the following LCOs
ensure this: LCO 3.1.6. LCO 3.2.1. LCO 3.2.2, LCO 3.2.3.
and LCO 3.2.4.

DNBR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(i1).

LCO

DNBR shall be maintained within the 1imit of the
relationship specified in the COLR.

Maintaining DNBR = DNBR... ensures the core operates within
the 1imits assumes 1n the safety analyses. The DNBRy,
Timit must be maintained to prevent core power distributions
from exceeding the fuel design limits for DNBR.

Another 1imit on DNBR 15 provided in SL 2.1.1, “Reactor Core
SLs.” LCO 3.2.5 represents the initial conditions of the
safety analysis which are far more restrictive than the
Safety Limt (SL). Should a violation of this LCO occur.
the operator must check whether or not an SL may have been
exceeded.
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DNBR

B 3.2.5
BASES
APPLICABILITY The DNBR 1limit must be maintained in MODE 1 with THERMAL
POWER =z 50% RTP when PDMS is OPERABLE to ensure DNB design
criteria will be met in the event of an unplanned loss of
forced coolant flow transient.
ACTIONS Al

Parameters affecting DNBR include Reactor Coolant System
(RCS) pressure. RCS average temperature. RCS total flow
rate, and Thermal Power. RCS pressure and RCS average
temperature are controllable and measurable parameters. RCS
total flow rate is not a controllable parameter and is not
expected to vary during steady state operation. With DNBR
not within Timit due to RCS pressure or RCS average
temperature, action must be taken to restore these
parameter(s). With DNBR not within limit due to the
indicated RCS total flow rate, power must be reduced. as
required by Required Action B.1, to restore DNB margin and
eliminate the potential for violation of the accident
analysis bounds.

The 2 hour Completion Time for restoration of DNBR provides
sufficient time to adjust unit parameters, to determine the
cause for the off normal condition, and to restore the
readings within 1imits. and is based on plant operating
experience.

B.1

If the value of DNBR is not restored to within its specified
limit, THERMAL POWER must be reduced to < 50% RTP in
accordance with Required Action B.1. Reducing THERMAL POWER
to < 50% RTP 1ncreases the DNB margin and is not likely to
cause the DNBR 1imit to be violated in steady state
operation. Thus. tne allowed Completion Time of 4 hours
provides ar acceptable time to restore DNBR to within its
Timits without allowing the unit to remain in an
unacceptable condition for an extended period of time.
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DNBR
B 3.2.5

BASES

SURVEILLANCE - SR 3.2.51

REQUIREMENTS .

) The confirmation of the power distribution parameter, DNBR,

' is an additional verification over the automated monitoring
performed by PDMS. This assures that PDMS is functioning

properly and that the core limits are met.

The Surveillance Frequency of 7 days takes into account
other information and alarms available to the operator in
the control room. and is adequate because DNBR is monitored
by the process computer.

REFERENCES 1.  UFSAR. Chapter 15.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)

A Note to the ACTIONS restricts the transition from MODE 5
with the Rod Control System not capable of rod withdrawal
and all rods fully inserted., to MODE 5 with the Rod Control
System capable of rod withdrawal or all rods not fully
inserted for Functions 18, 19, and 20 while complying with
the ACTIONS (i.e.. while the LCO is not met). LCO 3.0.4
typically allows entry into MODES or other specified
conditions in the Applicability while in MODE 5. however,
the restriction of this Note is necessary to assure an
OPERABLE RTS function prior to commencing operation with the
Rod Control System capable of rod withdrawal or al] rods not
fully inserted.

D.1and D.2

Condition D applies to the Power Range Neutron Flux-High
Function.

The NIS power range detectors provide input to the Rod
Control System and the SG Water Level Control System and.
therefore. have a two-out-of-four trip Togic. A known
inoperable channel must be placed in the tripped condition.
This results in a partial trip condition requiring only
one-out-of-three logic for actuation. The 6 hours allowed
to place the inoperable channel in the tripped condition is
Justified in WCAP-10271-P-A (Ref. 7).

As an alternative to the above Action. the plant must be
placed in a MODE where this Function is no longer required
OPERABLE. Twelve hours are allowed to place the plant in
MODE 3. This is a reasonable time. based on operating
experience. to reach MODE 3 from full power in an orderly
manner anc without challenging plant systems. If Required
Actions cannot be completed within their allowed Completion
Times. LCC 0 2 munt be entered.

The Requirec Action. nave been modified by a Note that

- allows placing the 1noperable channel in the bypass
condition for up tc 4 hours while performing routine
surveillance testing of other channels. The Note also
allows placing the- 1noperable channel in the bypass
condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time Timit is
Justified 1n Reference 7.
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RTS Instrumentation

B 3.3.1
BASES
ACTIONS (continued)
E.1 and E.2

Condition E applies to the following reactor trip Functions:

* Power Range Neutron Flux - Low:
° Overtemperature AT:
® Overpower AT;

| ° Power Range Neutron Flux-High Positive Rate:
® ~ Power Range Neutron Flux-High Negative Rate:
° Pressurizer Pressure-High; and
° SG Water Level —Low Low.

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one-out-of-three logic for actuation of the
two-out-of-four trips. The 6 hours allowed to place the
inoperable channel 1n the tripped condition is Justified in
Reference 7.

If the operable channel cannot be placed in the trip
condition within the specified Completion Time. the unit
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time,
based on operating experience. to place the unit in MODE 3
from full power 1n an orderly manner and without challenging
plant systems.

The Requirec 4czion. have been modified by a Note that
allows piacing tns inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justifiea 1n Reference 7.
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)
F.1 and F.2

Condition F applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is above the P-6 setpoint and below
the P-10 setpoint and one channel is inoperable. Above the
P-6 setpoint and below the P-10 setpoint, the NIS
intermediate range detector performs the monitoring
Functions. If THERMAL POWER is greater than the P-6
setpoint but Tess than the P-10 setpoint. 2 hours is allowed
to reduce THERMAL .POWER below the P-6 setpoint or increase
to THERMAL POWER above the P-10 setpoint. The provisions of
LCO 3.0.4 allow entry into a MODE or other specified
condition in the Applicability as directed by the Required
Actions. Therefore, a MODE change is permitted with one
channel inoperable whenever Required Action F.2 is used.

The NIS Intermediate Range Neutron Flux channels must be
OPERABLE when the power level is above the capability of the
source range. P-6. and below the capability of the power
range. P-10. If THERMAL POWER is greater than the P-10
setpoint. the NIS power range detectors perform the
monitoring and protection functions and the intermediate
range-is not required. The Completion Times allow for a
slow and controlled power adjustment above P-10 or below P-6
and take into account the redundant capability afforded by
the redundant OPERABLE channel, and the Tow probability of
its failure during this period. This action does not
require the inoperable channel to be tripped because the
Function uses one-qut-of-two logic. Tripping one channel
would trip the reactor. Thus. the Required Actions
specified in this Condition are only applicable when channel
failure does not result in reactor trip.
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G.1 and G.2

Condition G applies to two inoperable Intermediate Range
Neutron Flux trip channels in MODE 2 when THERMAL POWER s
above the P-6 setpoint and below the P-10 setpoint.

Required Actions specified in this Condition are only
applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-10 setpoint.
the NIS intermediate range detector performs the monitoring
Functions. With no intermediate range channels OPERABLE.
the Required Actions are to suspend operations involving
positive reactivity additions immediately. This will
preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The
operator must also reduce THERMAL POWER below the P-§
setpoint within two hours. Below P-6. the Source Range
Neutron Flux channels will be able to monitor the core power
level. The Completion Time of 2 hours wil] allow a slow and
controlled power reduction to less than the P-6 setpoint and
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the NIS Intermediate Range Neutron Flux trip.

H1.

Condition H applies to one inoperable Source Range Neutron
Flux trip channel when in MODE 2. below the P-6 setpoint.
With the unit in this Condition. below P-6, the NIS source
range performs the monitoring and protection functions.
With one of the two channels inoperable, operations
involving positive reactivity additions shall be suspended
immediately.

This will precluge anv power escalation. With only one
source rana= cnanns" OPERABLE. core protection is severely
reduced anc any ez:ions that add positive reactivity to the
COreé must b suspenged 1mmediately.
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I.1

E

Condition I applies to two inoperable Source Range Neutron
Flux trip channels when in MODE 2, below the P-6 setpoint.
and in MODE 3. 4, or 5 with the Rod Control System capable
of rod withdrawal or one or more rods not fully inserted.
With the unit in this Condition. below P-6. the NIS source
range performs the monitoring and protection functions.

With both source range channels inoperable. the RTBs must be
opened immediately. With the RTBs open, the core is in a
more stable condition.

J.1 and J.2

Condition J applies to one inoperable source range channel
in MODE 3. 4, or 5 with the Rod Control System capable of
rod withdrawal or one or more rods not fully inserted. With
the unit in this Condition. below P-6. the NIS source range
performs the monitoring and protection functions. With one
of the source range channels inoperable. 48 hours is allowed
to restore it to an OPERABLE status. If the channel cannot
be returned to an OPERABLE status. action must be initiated
within the same 48 hours to ensure that all rods are fully
inserted. and the Rod Control System must be placed in a
condition incapable of rod withdrawal within the next hour.
The allowance of 48 hours to restore the channel to OPERABLE
status. and the additional hour. are justified in

Reference 7. :
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- K.1 and K.2

Condition K applies to the following reactor trip Functions:

° Pressurizer Pressure - Low;

L Pressurizer Water Level —High;
° Reactor Coolant Flow- Low:

° RCP Breaker Position:

® Undervoltage RCPs: and

(3 Underfrequency RCPs.

With one channel inoperable. the inoperable channel must be
placed in the tripped condition within 6 hours.. Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 setpoint. These Functions do
not have to be OPERABLE below the P-7 setpoint. The 6 hours
allowed to place the channel in the trigped condition is
Justified 1n Reference 7. An additional 6 hours is allowed
to reduce THERMAL POWER to below P-7 if the inoperable
channel cannot be restored to OPERABLE status or placed in
trip within the specified Completion Time.

Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant
OPERABLE channel. and the low probability of occurrence of
an event during this period that may require the protection
afforded by the Functions associated with Condition K.

The Requirec £ctinng nave been modified by a Note that
allows placing tn- 1noperable channel in the bypassed
condition for up o J hours while performing routine
surveillance testing of the other channels. The 4 hour time
Timit is justifiec 1n Reference 7.
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L.1and L.2

Condition L applies to Turbine Trig on Emergency Trip Header
Pressure or on Turbine Throttle Valve Closure. With one
channel inoperable, the inoperable channel must be placed in
the trip condition within 6 hours. If placed in the tripped
condition. this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to OPERABLE status
or placed in the trip condition. then power must be reduced
below the P-8 setpoint within the next 6 hours. The 6 hours
allowed to place the inoperable chamnnel in the tripped
condition is justified in Reference 7.

The Required Actions have been modified by a Note that
allows placing the 1noperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
Timit is justified in Reference 7.

M.l and M.2

Condition M applies to the SI Input from ESFAS reactor trip
and. the RTS Automatic Trip Logic in MODES 1 and 2. These
actions address the train orientation of the RTS for these
Functions. With one train inoperable, 6 hours are allowed
to restore the train to OPERABLE status (Required

Action M.1) or the unit must be placed in MODE 3 within the
next 6 hours. The Completion Time of 6 hours (Required
Action M.1) is reasonable considering that in this
Condition. the remaining OPERABLE train 1s adequate to
perform the safety function and given the low probability of
an event during th:s interval. The Completion Time of

6 hours (Feguires iztion M 2) is reasonable, based on
operating experierze  to reach MODE 3 from full power in an
orderly marner ar: without challenging plant systems.

b

The Requirea Actions nave been modified by a Note that
allows bypassing one train up to 4 hours for surveillance
testing. provided the other train is OPERABLE.
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N.1 and N.2

Condition N applies to the RTBs in MODES 1 and 2. These
actions address the train orientation of the RTS for the
RTBs. With one train inoperable. 1 hour is allowed to
restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the next 6 hours. The Completion
Time of 6 hours is reasonable. based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. The 1 hour
and 6 hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. Placing the unit in MODE 3 results in
Action C entry while RTB(s) are inoperable.

The Required Actions have been modified by two Notes.

Note 1 allows one channel to be bypassed for up to 2 hours
for surveillance testing. provided the other channel is
OPERABLE. Note 2 allows one RTB to be bypassed for up to
2 hours for maintenance on undervoltage or shunt trip
mechanisms if the other RTB train is OPERABLE. The 2 hour
time 1imit is justified in Reference 7.

0.1 and 0.2

Condition O applies to the P-6 and P-10 interlocks. With
one or more channels inoperable for one-out-of-two or
two-out-of-four coincidence logic. the associated interlock
must be verified to be in its required state for the
existing unit condition Dy observation of the associated
permissive annunciator window within 1 hour or the unit must
be placed 1n MODE 3 within the next 6 hours. Verifying the
interlock status manually accomplishes the interlock's
Function  The Compietion Time of 1 hour is based on
operating experience and the minimum amount of time allowed
for manual operator actions. The Completion Time of 6 hours
1S reasonable. pasec on operating experience. to reach

MODE 3 from full power in an orderly manner and without
challenging plant svstems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for
shutdown actions .n the event of a complete loss of RTS
Function.
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P.1 and P.2

Condition P applies to the P-7, P-8, and P-13 interlocks.
With one or more channels inoperable for one-out-of-two or
two-out-of-four coincidence logic. the associated interlock
must be verified to be “in its required state for the
existing unit condition by observation of the associated
permissive annunciator window within 1 hour or the unit must
be placed in MODE 2 within the next 6 hours. These actions
are conservative for the case where power level is being
raised. Verifying the interlock status manually
accomplishes the interlock’'s Function. The Completion Time
of 1 hour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable. based on operating
experience. to reach MODE 2 from full power in an orderly
manner and without challenging plant systems.

Q.1 and Q.2

Condition Q applies to the RTB Undervoltage and Shunt Trip
Mechanisms. or diverse trip features, in MODES 1 and 2.

With one of the diverse trip features inoperable. it must be
restored to an OPERABLE status within 48 hours or the unit
must be placed in a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours tota] time). The
Completion Time of 6 hours is a reasonable time. based on
operating experience. to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.

With the unit in MODE 3. Action C would apply to any
inoperabie RTB trip mechanism. The affected RTB shall not
be bypassec whiie one of the diverse features is inoperable
except for the tam= required to perform maintenance to one
of the diverse reatures. The allowable time for performing
maintenance of tr: Giverse features is 2 hours for the
reasons stated under Condition N.
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ACTIONS (continued)

The Comg]etion Time of 48 hours for Required Action Q.1 is
reasonable considering that in this Condition there is one
remaining diverse feature for the affected RTB, and one
OPERABLE RTB capable of performing the safety function and
given t?e low probability of an event occurring during this
interval. .

SURVEILLANCE
REQUIREMENTS

The SRs for each RTS Function are identified by the SRs
column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

Note that each channel of process protection supplies both
trains of the RTS. When testing Channel I. Train A and
Train B must be examined. Similarly, Train A and Train B
must be examined when testing Channel II. Channel III. and
Channel IV (if applicable). The CHANNEL CALIBRATION and
COTs are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

SR_33.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of Instrumentation has not occurred. A
CHANNEL CHECK 1s normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It 1s based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two 1nstrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even mors serious. A CHANNEL CHECK will detect
gross channel failure: thus. it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.
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SURVEILLANCE REQUIREMENTS (continued)
Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it

may be an indication that the sensor or the signal
processing equipment has drifted outside its 1imit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements -1ess formal. but more frequent. checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR_3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel output every 24 hours. If
the calorimetric exceeds the NIS channel output by > 2% RTP,
the NIS is not declared inoperable, but must be adjusted.

If the NIS channel output cannot be properly adjusted. the
channel is declared inoperable. :

Two -Notes modify SR 3.3.1.2. The first Note indicates that
the NIS channel output shall be adjusted consistent with the
calorimetric results 1f the absolute difference between the
NIS channel output and the calorimetric is > 2% RTP. The
second Note clarifies that this Surveillance is required
only if reactor power is = 15% RTP and that 12 hours is
allowed for performing the first Surveillance after reaching
15% RTP. At lower power levels. calorimetric data are
inaccurate.

The Frequency of every 24 hours is adequate. It is based on
plant operating experience. considering instrument
reliability and operating history data for instrument drift.
Together tnese factors demonstrate the change in the ’
absolute a1fference between NIS and heat balance calculated
powers rarely exceeds 2% 1n any 24 hour period.

In addition. control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs. . .

BRAIDWOOD - UNITS 1 & 2 B 3.3.1-50 Revision x



- ;éf:ﬁmA L 'l?fi"7."" . RTS Instrumentation

B 3.3.1
BASES )
SURVEILLANCE REQUIREMENTS (continued)
SR _3.3.13

SR 3.3.1.3 compares the incore system to the NIS channel
output prior to exceeding 75% RTP after each refueling and
every 31 Effective Full Power days (EFPD) thereafter. If
the absolute difference is = 3%, the NIS channel is still
OPERABLE, but must be readjusted.

If the NIS channel cannot be properly readjusted, the
channel is declared inoperable. This Surveillance is
performed to verify the f(Al) input to the Overtemperature
AT Function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is = 3%.

Note 2 clarifies that the Surveillance is required only if
reactor power is > 15% RTP. 4

The Frequency of once prior to exceeding 75% RTP following
each refueling outage considers that the core may be changed
during a refueling outage such that the previous comparison,
prior to the refueling outage, is no longer completely
valid. The Frequency also considers that the comparison
accuracCy increases with power level such that the comparison
is preferred to be performed at as high a power level as
possible. An initial performance at s 75% RTP provides a
verification prior to attaining full power.

The Frequency of every 31 EFPD is adequate. It is based on
plant operating experience. considering instrument
reliability and operating history data for instrument drift.
Also. the slow changes 1n neutron flux during the fuel cycle
can be detected during this interval.

SR_3.31 ¢
'SR 3.3.1.4 1s tne performance of a TADOT every 31 days on a

STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices.
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The RTB test shall include separate verification of the
undervoltage and shunt trip mechanisms. Independent _
verification of RTB undervoltage and shunt trip function is
not required for the bypass breakers. No capability is
provided for performing such a test at power. The
independent test for bypass breakers is included in

SR 3.3.1.13. The bypass breaker test shall include a local
shunt trip. A Note has been added to indicate that this
test must be performed on the bypass breaker prior to
placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience.

gonsidering instrument reliability and operating history
ata.

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The SSPS 1is tested every 31 days on a STAGGERED TEST BASIS.
using the semiautomatic tester. The train being tested is
placed in the bypass condition. thus preventing inadvertent
actuation. Through the semiautomatic tester. all possible
logic combinations. with and without applicable permissives,
are tested for each protection function. The Frequency of
every 31 days on a STAGGERED TEST BASIS is adequate. It is
based on industry operating experience. considering
instrument reliability and operating history data.

SR_3.3.16

SR 3.3.1.6 is a calibration of the excore channels to agree
with the incore measurements If the measurements do not
agree. tne excore channels are not declared inoperable but
must be calibratez to agree with the incore measurements .
If the excore channels cannot be adjusted., the channels are
declared noperapie  Tnic Surveillance is performed to
-verify the f(Al) 1nput to the Overtemperature AT Function.
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A Note modifies SR 3.3.1.6. The Note states that this
Surveillance is required only. if reactor power is = 75% RTP

and that 24 hours is allowed for performing the first
 surveillance after reaching 75% RTP.

The Frequency of 92 EFPD is adequate. It is based on
industry operating experience, considering instrument '
reliability and operating history data for instrument drift.

SR_3.3.1.7

SR 3.3.1.7 is the performance of a COT every 92 days. A COT
is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must
be within the Allowable Values specified in Table 3.3.1-1.

The difference between the current “"as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology. The setpoint shall be left set consistent with
the assumptions of the current plant specific setpoint
methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

SR 3.3.1.7 is modified by a Note that provides a 4 hour
delay in the requirement to perform this Surveillance for
Source range instrumentation when entering MODE 3 from

MODE 2. This Note allows a normal shutdown to proceed
without a delay for testing in MODE 2 and for a short time
in MODE 3 unt11 the RTBs are open and SR 3.3.1.7 is no
longer required to pe performed. If the unit is to be in .
MODE 3 with tne R7Bs closed for > 4 hours, this Surveillance
must be performed prior to 4 hours after entry into MODE 3.

The Frequency of 92 days is justified in Reference 7.
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SR _33.1.8

SR 3.3.1.8 is the performance of a COT as described in

SR 3.3.1.7. except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlocks
are in their required state for the existing unit condition.
The Frequency is modified by a Note that allows this
surveillance to be satisfied if it has been performed within
92 days of the Frequencies prior to reactor startup and

four hours after reducing power below P-10 and P-6 The
Frequency of "prior to startup" ensures this surveillance is
performed prior to critical operations and applies to the
source, intermediate and power range low instrument
channels. The Frequency of "4 hours after reducing power
below P-10" (applicable to intermediate and power range low
channels) and "4 hours after reducing power below P-6"
(applicable to source range channels) allows a normal
shutdown to be completed and. the unit removed from the MODE
of Applicability for this surveillance without a delay to
perform the testing required by this surveillance. The

performances of prior to reactor startup and four hours
after reducing power below P-10 or P~6. The MODE of
Applicability for this surveillance is < P-10 for the power
range low and intermediate range channels and < P- for the
source range channels. Once the unit -is in MODE 3. this
surveillance is no longer required. If power is to be
maintained < P-10 or < P-g for more than 4 hours. then the
testing required by this surveillance must be performed
prior to the expiration of the 4 hour 1imit. Four hours is
da reasonable time to complete the required testing or place
the unit 1n a MODE where this surveillance is no longer
required. This test ensures that the NIS source.
intermediate. anc¢ power range low channels are OPERABLE
prior to texing tre reactor critical and after reducing
poge; intc the aprlicable MODE (< P-10 or < P-6) for periods
o> ours
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SR_3.3.1.9

SR 3.3.1.9 is the performénce of a TADOT every 92 days. as
Justified in Reference 7.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. Since this SR applies to RCP
undervoltage and underfrequency -relays, setpoint
verification requires elaborate bench calibration and 1is
accomplished during the CHANNEL CALIBRATION.

SR_3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop. including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the plant specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left” values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology .

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall wnclude verification that the time constants are
adjusted to the prescribed values where applicable.
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' SR_3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10. every 18 months. This SR is
modified by a Note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range neutron detectors consists
of a normalization of the detectors based on a power
calorimetric and flux map performed above 15% RTP, and
obtaining detector plateau curves, evaluating those curves.
and comparing the curves to the manufacturer’s data. The
CHANNEL CALIBRATION for the source range, intermediate
range. and power range neutron detectors consists of
obtaining the detector plateau or preamp discriminator
curves. evaluating those curves. and comparing the curves to
the manufacturer's data. This Surveillance is not required
for the NIS power range detectors for entry into MODE 2

or 1. and is not required. far the NIS intermediate range
detectors for entry into MODE 2. because the unit must be in
at least MODE 2 to perform the test for the intermediate
range detectors and MODE 1 for the power range detectors.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed on the 18 month Frequency.

SR_3.3.1.12

SR 3.3.1.12 is the performance of a COT of RTS interlocks
every 18 months.

The Frequency 15 based on the known reliability of the
interlocks anc¢ tn= multichanne] redundancy available. and
has been snown tc b= acceptable through operating
experience
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~ SR _3.3.1.13

» SR 3.3.1.13 is the performance of a TADOT of the Manual
. Reactor Trip, RCP Breaker Position, and the SI Input from
ESFAS. This TADOT is performed every 18 months. The test
shall independently verify the OPERABILITY of the
Undervoltage and Shunt Trip Mechanisms for the Manual
Reactor Trip Function for the Reactor Trip Breakers and

Reactor Trip Bypass Breakers. The Reactor Trip Bypass
Breaker test shall include testing of the automatic
undervoltage trip.

The Ffequency is based on the known reliability of the
Functions and the multichannel redundancy available. and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. . The Functions affected have no
setpoints associated with them.

SR_3.3.1.14

SR 3.3.1.14 is the performance of @ TADOT of Turbine Trip
Functions. This TADOT is performed prior to reactor
startup. A Note states that this Surveillance is required
if it has not been performed once within the previous

31 days. Verification of the Trip Setpoint does not have to
be performed for this Surveillance. Performance of this
test will ensure that the Turbine Trip Function is OPERABLE
prior to taking the reactor critical. This test cannot be
performed with the reactor at power and must therefore be
performed prior to reactor startup.

SR_3.3115

SR 3.3.1.15 verif12¢ that the individual channel/train
actuation respons= times are less than or equal to the
maximum values assumed 1n the accident analysis. Response
time testing acceptance criteria are included in the UFSAR.
Section 7.2 (Ref 9j. Individual component response times
are not modeled in the analyses.

BRAIDWOOD - UNITS 1 & 2 B 3.3.1-57 Revision x



RTS Instrumentation
: B 3.3.1

BASES , -
SURVEILLANCE REQUIREMENTS (continued)
 The analyses model the overall or total elapsed time. from
the point at which the parameter exceeds the trip setpoint

value at the sensor to the point at which the equipment
reaches the required functional state.

For channels that include dynamic transfer Functions (e.g..
lag. lead/lag. rate/lag. etc.). the response time test may
be performed with the transfer Function set to one. with the
resulting measured response time compared to the appropriate
UFSAR response time. Alternately, the response time test
can be performed with the time constants set to their
nominal value. provided the required response time is
analytically calculated assuming the time constants are set
at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire
response time is measured.

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel
measurements. or by the summation of allocated sensor,
signal processing. and actuation logic response times with
actual response time tests on the remainder of the channel.
Allocations for sensor response times may be obtained from:
(1).historical records based on acceptable response time
tests (hydraulic. noise. or power interrupt tests). (2)
inplace. onsite. or offsite (e.g.. vendor) test
measurements. or (3) utilizing vendor engineering
specifications. Reference 8 provides the basis and
methodology for using allocated sensor response times in the
overall verification of the channel response time for
specific sensors 1dentified in the WCAP. Response time
verification for other sensor types must be demonstrated by
test.

The allocazion: ‘A= congor response times must be verified
prior to pazinc :n- zomponent in operational service and
re-verifiec foliiown:ng maintenance that may adversely affect
‘response time. ir general. electrical repair work does not
impact response time provided the parts used for repair are
of the same type and value. One example where response time
could be affected 15 replacing the sensing assembly of a
transmitter.
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As appropriate, each channel’s response must be verified
every 18 months on a STAGGERED TEST BASIS. Testing of the

. final actuation devices is included in the testing.

Response times cannot be determined during unit operation
because equipment operation is required to measure response
times. Experience has shown that these components usually
pass this surveillance when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.15 is modified by a Note stating that neutron
detectors are excluded from RTS RESPONSE TIME testing. This
Note is necessary because of the difficulty in generating an
appropriate detector input signal. Excluding the detectors
is acceptable because the principles of detector operation
ensure a virtually instantaneous response.
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2 UFSAR. Chapter 6.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLRY) for Byron Station Unit x Cycle x has been prepared in
accordance with the requirements of Technical Specification 5.6.5 (ITS).

The Technical Sbeciﬁtions affected by this report are listed below:
LCO 3.1.1 | éhutdown Margin (SDM)
LCO 3.1.3 Moderator Temperature Coefﬁcieni
LCO 3.1.4. Rod Group Alignment Limits
LCO 3.1.5 Shutdown Bank Insertion Limits
LCO 3.1.6 Control Bank Insertion Limits
LCO 3.1.8 Physics Tests Exceptions — Mode 2
LCO . 321 Heat Flux Hot Channel Factor (Fy(2))
| LCO 322 Nuclear Enthalpy Rise Hot Channel Factor (FV,,)
LCO 323 Axial Flux Difference (AFD)
LCO 325 Departure of Nucleate Boiling Ratio (DNBR)
LCO 339 Boron Dilution Protection System (BDPS)
LCO 39.1 Boron Concentration

The portions of the Technical Requirements Manual affected by this report are listed below:

TRMTLCO 3.1b Boration Flow Paths ~ Operating

TRMTLCO 3.1.d Charging Pumps - Operating

TRMTLCO 3.1f Borated Water Sources - Operating

TRMTLCO 3.1.h Shutdown Margin (SDM) - MODE 1 and MODE 2 with keff > 1.0
TRM TLCO 3.1.i Shutdown Margin (SDM) - MODE 5

TRMTLCO 3.1 Shutdown and Control Rods

TRMTLCO 3.1k Position Indication System - Shutdown (Special Test Exception)
TRMTLCO 3.3.h Power Distribution Monitoring System (PDMS) Instrumentation

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are presented in the
following subsections. These limits are applicable for the entire cycle uniess otherwise identified.
These limits have been developed using the NRC-approved methodologies specified in Technical

Specification 5.6.5.
2.1 Shutdown Margin (SDM)

22

2.3

24

The SDM limit for MODES 1, 2, 3, and 4 is:

211 The SDM shall be greater than or-equal to 1.3% Ak/k (LCOs 3.1.1, 3.1.4, 3.1.5,
3.1.6, 3.1.8, and 3.3.9; TRM TLCOs 3.1.b, 3.1.d, 3.1.f 3.1.h, and 3.1.)).

The SDM limits for MODE 5 are:
2.1.2.1 SDM shall be greater than or equal to 1.0% Ak/k (LCO 3.1.1)

2.1.2.2 SDM shall be greater than or equal to 1.3% Ak/k (LCO 3.3.9; TRM TLCO 3.1.i
and 3.1.j)

Moderator Temperature Coefficient (LCO 3.1.3)

The Moderator Temperature Coefficient (MTC) limits are:

22.1 The BOL/ARO/HZP-MTC shall be less positive than +3.6 x 10 Ak/k/ F.
222 The EOUAROIHFP-MTC shall be less negative than 4.1 x 10 Ak/k/ F.

22.3 The EOL/ARO/HFP-MTC Surveillance limit at 300 ppm shall be iess negative
than or equal to -3.2 x 10 Ak/k/ F.

where: BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
HZP stands for Hot Zero Thermal Power
EOL stands for End of Cycle Life
HFP stands for Hot Full Thermal Power

Shutdown Bank Insertion Limit {(LCO 31.5)

2.3.1  All shutdown banks shall be withdrawn to at least 228 steps.

Control Bank Insertion Limits (LCO 3.1.6)

24.1  The control banks shall be limited in physical insertion as shown in Figure 2.4.1.

24.2 The control banks shall be operated in sequence by withdrawal of Bank A, Bank
B, Bank C and Bank D. The control banks shall be sequenced in reverse order
upon insertion,

243 The control banks shall be operated with a 115 step overiap.

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT

Figure 2.4.1:
Control Bank Insertion Limits Versus Percent Rated Thermal Power
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

25 Heat Flux hot Channel Factor Fa(Z) (LCO 3.2.1)

2.5.1

RTP

Fq
Fq(2)<
q(Z) 03

Fqf™
|

xK(Z)forP <0.5

Fq(Z) <

xK(Z)forP >0.5

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
F§™ = 260
K(Z) is provided in Figure 2.5.1.
2.5.2 Uncertainty when PDMS is inoperable:

The uncertainty, U, to be applied to the Heat Flux Hot Channe! Factor Fo(Z)
shall be calcuiated by the following formula

Ugp=U, o,
where:
Uq = Base FQ measurement uncertainty = 1.05
U, = Engineering uncertainty factor = 1.03
253 W(2) Values:
a) When PDMS is OPERABLE, W(Z) = 1.00000 for all axial points.
b) When PDMS is inoperable, W(Z) Values are provided in
Figures 2.5.3 a through 2.5.3.c. The normal operation W(Z) values have been
determined at burnups of 150. 8000 and 18800 MWD/MTU.
Table 2.5.3 shows the F<,(2) penaity factors that are greater than 2% per 31
Effective Full Power Days (EF PD) These values shall be used to increase the
F"a(Z) as per Surveillance Requirement 3.2.1.2. A 2% penalty factor shall be
used at all cycle burnups that are outside the range of Table 2.5.3.
Multiplication Factor = 1.02
254 PDMS Alarms:.
FQ(Z) Warning Setpoint = 2%

FQ(Z) Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

Figure 2.5.1: K(2) - Normalized Fq(2) as a Function of Core
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. CORE QOPERATING LIMITS REPORT (COLR) for EYRON UNIT X CYCLE X
Height Max W(z)

Feet : Byron Unit X Cycle X

0.0 1.0000 Figure 2.53.2

0.2 1.0000

04 1.0000

0.6 1.0000 Summary of W{z)} Function at 150 MWD/MTU
0.8 1.0000 (Top and Bottom 15% Excluded per WCAP-10216)
1.0 1.0000

12 1.0000

1.4 1.0000

1.6 1.0000

1.8 1.1999

20 1.1975 .

22 1.1946 1.25

24 11912

26 1.1874

2.8 1.1832

3.0 1.1788

3.2 11747

34 117117

3.6 1.1689

3.8 1.1659

4.0 1.1623 -

42 1.1584

44 1.1544 1.20 *

4.6 1.1503 %o

48 1.1457 R

50 1.1407 *

52 1.1349 .

54 1.1287 ' ' — e

56 11219 A

5.8 1.1129 1 %

6.0 L1110 0“

62 11171 5 S SR &

6.4 11216 s .

6.6 1.1256 5 115 o

6.8 1.1287 o .

7.0 1.1309 N

72 11323 s o I B

74 1.1326 . o,

76 1.1320 - - o 9

7.8 1.1302 : . : o

8.0 1.1276 : : *

8.2 11235 J . o
84 1.1187 ﬁ —al—
86 1.1145 . .’
38 1.1087 110

9.0 1.1041

9.2 11018

94 1.1013

9.6 1.1040

9.8 1.1080 - Co e —f—
10.0 LI

10.2 11151 R N
10.4 1.0000

10.6 1.0000 N _
10.8 1.0000

TR 105 = —
14 1.0000 0.0 20 40 6.0 8.0 10.0 12.0
1.6 1.0000 Core Height, Feet

118 1.0000

12.0 1.0000 -
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Height

Feet

0.0
02
04
0.6
0.8
1.0
12
14
1.6
1.8
20
22
24
26
2.8
3.0
32
34
3.6
38
4.0
42
44
46
48
5.0
52
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0
72
74
76
738
8.0
8.2
84
86
8.8
9.0
9.2
9.4
96
9.8
10.0
10.2
10.4
10.6
10.8
1.0
112
114
11.6
11.8
12.0

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.2097
1.2069
1.2049
1.2022
1.1989
1.1952
1.1909
1.1864
1.1825
1.1795
1.1761
1.1720
11677
1.1630
1.1577
11519
1.1456
1.1388
1.1316
1.1240
1.1147
1.1129
1.1158
1.1208
1.1248
1.1279
1.1300
1.1311
11312
1.1303
1.1281
1.1253
1.1215
1.1166
LIS
1.1059
11017
1.0994
1.0992
1.1027
1.1062
1.1092
1.1120
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

CORE OPERATING LIMITS REPO
Max W(z) )

.

Byron Unit X Cycie X

Figure 2530
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RT (COLR) for BYRON UNIT X CYCLE X

Summary of W(z) Function at 8000 MWD/MTU
(Top and Bottom 15% Excluded per WCAP-10216)

1.25

120

W(z) Function

1.05

¢ ¢

00 20 4.0

6.0 - 8.0 10.0 12.0

Core Height, Feet
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Height

Feet

0.0
02
04
0.6
0.8
1.0
12
14
1.6
1.8
20
22
24
2.6
2.8
3.0
32
34
36
38
40
4.2
44
4.6
4.8
5.0
52
54
5.6
5.8
6.0
6.2
64
6.6
6.8
7.0
7.2
7.4
7.6
7.8
8.0
82
84
86
88
9.0
92
94
9.6
98
10.0
10.2
10.4
10.6
10.8
11.0
11.2
114
1.6
11.8
12.0

Max

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.2188
1.2148
1.2099
1.2044
1.1982
1.1914
1.1846
1.1773
1.1705
1.1670
1.1642
11611
1.1577
1.1538
1.1495
1.1449
1.1396
1.1341
1.1276
1.1203
1.1210
1.1267
1.1319
1.1363
1.1397
1.142]1
1.1435
1.1438
1.1430
1.1410
1.1386
1.1352
1.1304
1.1245
1.1178
1.1099

1.1034

1.1011
1.1015
1.1053
1.1088
L1120
11149
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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cdREw 8§>ERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

Byron Unit X Cycle X

Figure 2.53.¢c

Summary of W(z) Function at 18800 MWD/MTU
(Top and Bottom 15% Excluded per WCAP-10216)
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* CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

Table 2.5.3
v qu Margin Decreases in Excess of 2% per 31 EFPD
- Cycle Bumup Max % Decrease
(MWD/MTU) ' in Fq Margin
150 .3.62
800 , 4.21
1200 . 2.74
1800 2.21
2000 2.00

Note: All cycle burnups outside the range of the table shall use a 2% decrease in Fq margin for

compliance with the 3.2.1.2 Surveillance Requirements.

Sample COLR with BEACON - PDMS
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CORE OP“ERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

Nuclear Enthalpy Rise Hot Channel Factor (F4,) (LCO 3.2.2)

Fih SFATI1.0 + PF,(1.0 - P))

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
Fr=170
PF,,=0.3

Uncertainty when PDMS is inoperable:

The uncertainty, U, to be applied to the Nuclear Enthalpy Rise Hot Channel
Factor Fy," shall be calculated by the following formula

Uran = Uranim
where:
Uram = Base FDH measurement uncertainty = 1.04
PDMS Alarms:
FM,; Warning Setpoint = 2%

FM, Alarm Setpoint = 0%

Axial Flux Difference (AFD) (LCO 3.2.3)

271

2.7.2

When PDMS is OPERABLE, no AFD Acceptable Operation Limits are applicable.

When PDMS is inoperable, the AFD Acceptable Operation Limits are provided in
Figure 2.7.2 or the latest valid PDMS Surveillance Report, whichever is more
conservative.

Departure from Nucleate Boiling Ratio (DNBR) (LCO 3.2.5)

2.8.1

282

DNBR g, = 1.4

The DNBR,sg, limit is applicable with THERMAL POWER > 50% RTP when PDMS is
OPERABLE.

PDMS Alarms:
DNBR Warning Setpoint =2%

DNBR Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS
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: CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X
29 Boron Concentration (LCO 3.9.1)

2.9.1 The refueling boron concentration shall be greater than or equal to 2000 ppm.
292 The Reactor Coolant System boron concentration shall be greater than or equal

to 1919 ppm to maintain adequate shutdown margin for Rod Drop Time
Measurements. (TLCO 3.1.k)

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLEX

Figure 2.7.2 Axial Flux Difference Limits as a Function of Rated Thermal Power

Axial Flux Difference Limits

with
PDMS Inoperable

e
3 80 +-
,"EJ 60 +- |
g 40 | {30,50)
<
@
'\é 20

0

-50 40 -30 -20 -10 0 10 20 30 40 50
| AXIAL FLUX DIFFERENCE (%)
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Page 1 of 12

CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

CORE OPERATING LIMITS REPORT

e e e e e et et 20 SN T AN

This Core Operating Limits Report (COLR) for Braidwood Station Unit x Cycle x has been
prepared in accordance with the requirements of Technical Specification 5.6.5 (ITS).

The Technical Specifications affected by this report are listed below: -

LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO

LCO

311
3.1.3
3.14
315
3.1.6
3.1.8
3.2.1
322
323
325
3.3.9

3.9.1

Sﬁutdown Margin (SDM)

Moderator Temperature Coefficient

Rod Group Alignment Limits

Shutdown Bank Insertion Limits

Control Bank Insertion Limits

Physics Tests- Exceptions — Mode 2

Heat Flux Hot Channel Factor (Fo(2))
Nuclear Enthalpy Rise Hot Channel Factor (FNy)
Axial Flux Difference (AFD)

Departure of Nucleate Boiling Ratio (DNBR)
Boron Dilution Protection System (BDPS)

Boron Concentration

The portions of the Technical Requirements Manual affected by this report are listed below:

TRM TLCO 3.1.b Boration Flow Paths - Operating

TRMTLCO 3.1.d Charging Pumps - Operating

TRM TLCO 3.1.f Borated Water Sources ~ Operating

TRMTLCO 3.1.h Shutdown Margin (SDM) — MODE 1 and MODE 2 with keff > 1.0
TRM TLCO 3.1, Shutdown Margin (SDM) -~ MODE 5

TRM TLCO 3.1 Shutdown and Contro! Rods

TRMTLCO 3.1k Position Indication System - Shutdown (Special Test Exception)
TRMTLCO 3.3.h Power Distribution Monitoring System (PDMS) instrumentation

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are presented in the
following subsections. These limits are applicable for the entire cycle unless otherwise identified.
These limits have been developed using the NRC-approved methodologies specified in Technical
Specification 5.6.5. L , N _

21 Shutdown Margin (SDM)
The SDM limit for MODES 1, 2, 3, and 4 is:

2.1.1  The SDM shall be greater than or equal to 1.3% Ak/k (LCOs 3.1.1, 3.1 .4; 3.1.5,
3.1.6,3.1.8, and 3.3.9; TRM TLCOs 3.1.b, 3.1.d, 3.1.f, 3.1.h, and 3.1,j).

The SDM limits for MODE 5 are:
2.1.2.1 SDM shall be greater than or equal to 1.0% Ak/k (LCO 3.1.1)

2.1.2.2 SDM shall be greater than or equal to 1.3% Ak/k (LCO 3.3.9; TRM TLCO 3.1.i
and 3.1,j)

22 Moderator Temperature Coefficient (LCO 3.1.3)
The Moderator Temperature Coefficient (MTC) limits are:
221 The BOL/ARO/HZP-MTC shall be less positive than +3.6 x 10° AK/K/ F.
222 The EOL/ARO/HFP-MTC shall be less negative than 4.1 x 10 Ak/k/ F.

223 The EOL/ARO/HFP-MTC Surveillance limit at 300 ppm shall be less negative
than or equal to -3.2 x 10~ Ak/k/ F.

where: BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
HZP stands for Hot Zero Thermal Power
EOL stands for End of Cycle Life
HFP stands for Hot Full Thermal Power

2.3 Shutdown Bank Insertion Limit (LCO315)

2.3.1  All shutdown banks shall be withdrawn to at least 228 steps.
2.4 Control Bank Insertion Limits {(LCO 3 1.6)
2.4.1  The control banks shall be imited in physical insertion as shown in Figure 2.4.1.
24.2  The control banks shall be operated in sequence by withdrawal of Bank A, Bank
B, Bank C and Bank D. The control banks shall be sequenced in reverse order
upon insertion.

2.4.3 The control banks shall be operated with a 115 step overiap.

Sample COLR with BEACON - PDMS



Page 3 of 12

CORE OPEliATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT p’s CYCLE X

- Figure 2.4.1:
Control Bank Insertion Limits Versus Percent Rated Thermal Power
' (29%, 228) L (79%, 228)
220 ya

160 4_ A / (100%, 161)

140

120

100

BANK

Rod Bank Position (Steps Withdrawn)

60

0 10 20 30 40 S0 60 70 80 90 100
Relative Power (Percent)
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CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

25 Heat Fi

ux hot Channel Factor FQ(Z) (LCO 3.2.1)

2.5.1

252

253

254

RTP

F .
Fq2)s 25 xK(Z)for P <0.5

F RTP
Fq(Z) < -3

xK(Z)forP >0.5

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
FR™ = 260
K(Z) is provided in Figure 2.5.1.

Uncertainty when PDMS is inoperable:

The uncertainty, Ug,, to be applied to the Heat Flux Hot Channel Factor FQ(Z)
shall be calculated by the following formula

U ro=Up, U,
where:
U, = Base FQ measurement uncertainty = 1.05
U, = Engineering uncertainty factor = 1.03
W(Z) Values:
a) When PDMS is OPERABLE, W(Z) = 1.00000 for all axial points.
b) When PDMS is inoperable, W(Z) Values are provided in
Figures 2.5.3.a through 2.5.3.c. The normal operation W(Z) values have been
determined at burnups of 150, 8000 and 18800 MWD/MTU.
Table 2.5.3 shows the F¢,(2) penalty factors that are greater than 2% per 31
Effective Full Power Days (EFPD) These values shall be used to increase the
F¥a(Z) as per Survelliance Requirement 3.2.1.2. A 2% penalty factor shall be
used at all cycle burnups that are outside the range of Table 2.5.3.
Multiplication Factor = 1.02
PDMS Alarms:
FQ(Z) Warning Setpoint = 2%

FQ(Z) Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS
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Figure 2.5.1: K(2) - Normalized Fo(2) as a F

Height

Page 5 of 12

unction of Core

1.1

L(o. 1.0) (6.0]1.0)
1

(124,0.925)

0.9

0.8

o
~!

o
»

o
0

o
X -N

K(Z) Normalized Fq(zZ)

=4=LOCA Limiting_|

o
w

o
N

0.1

0 1 2 3 4 5 6 7
BOTTOM Core Height (ft)

Sample COLR with BEACON - PDMS

8

9

10

1

12



Sl Page 6 of 12

_ consé)ﬁskhmc LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X
Height ax W(z) - .

Feet

0.0
02
04
0.6
0.8
1.0
12
14
16
18
2.0
22
24
26
28
3.0
32
34
36
38
40
42
44
46
43
50
5.2
54
5.6
5.8
6.0
6.2
64
6.6
6.8
7.0
7.2
7.4
76
7.8
8.0
8.2
8.4
86
8.8
9.0
92
9.4
26
98
10.0
10.2
10.4
106
10.8
1.0
12
14
16
18
12.0

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000 -

1.0000
1.0000
1.0000
1.1999
1.1975
1.1946
1.1912
1.1874
1.1832
1.1788
1.1747
11717
1.1689
1.1659
1.1623
1.1584
1.1544
1.1503
1.1457
1.1407
1.1349
1.1287
1.1219
1.1129
L1110
11171
1.1216
1.1256
1.1287
1.1309
1.1323
1.1326
1.1320
1.1302
11276
1.1235
1.1187
1.1145
1.1087
1.1041
1.1018
11011
1.1040
1.1080
Lz
11151
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Braidwood Unit X Cycle X

Figure 2.5.3.a

Summary of W(z) Function at 150 MWD/MTU
(Top and Bottom 15% Excluded per WCAP-10216)
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con& 65'1(221)&AT1NG LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X
A :

Height

Feet Braidwood Unit X Cycle X

0.0 10000 -~ .. . . Figure2.5.3.¢

02 1.0000

0.4 1.0000

06  1.0000 . Summary of W(z) Function at 18800 MWD/MTU

08 Loooo . {Top and Bottom 15% Excluded per WCAP-10216)

1.0 1.0000 .

12 1.0000 -

14 1.0000

1.6 1.0000

1.8 1.2188

2.0 1.2148

22 12099 125 ¢

24 1.2044 T

26 1.1982

2.8 1.1914

3.0 1.1846

32 1.1773

34 1.1705 .

36 1.1670 !

38 1.1642 i

40 1.1611 ".

42 1.1577

44 1.1538 1.20 g

46 1.1495

48 1.1449 : : ]

50 1.1396 °

5.2 1.134] . R

$4 1.1276 hd

5.6 1.1203 _ e

58 1.1210 *

6.0 1.1267 c ®

6.2 L1319 %

6.4 1.1363 Q I’

6.6 11397 c 115

6.8 1.1421 = I

70 1.1435 s : : N :’.3. -

72 1.1438 e |® f !

74 1.1430 ) . rd P

76 1.1410 L .

78 1.1386 N ol

8.0 1.1352 . .
82 1.1304 &
8.4 1.1245 ——¢ -
8.6 1.1178 ¢ ®
8.8 1.1099 110

9.0 1.1034

9.2 1.1011 - -
94 1.1015

9.6 1.1053 oo Vo4
98 1.1088

10.0 1.1120 S I, SN S S R
102 1.1149

104 1.0000

10.6 1.0000 - ) -

10.8 " 1.0000

1.0 1.0000 105 - s — - — -
1.2 1.0000 00 20 40 60 80 10.0 12,0
1.4 1.0000

11.6 1.0000 Core Height, Feet

1.8 1.0000 e :

120 1.0000

Sample COLR with BEACON - PDMS



Page 9 of 12

CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

Table 2.5.3

Fq Margin Decreases in Excess of 2% per 31 EFPD

Cycle Burnup Max % Decrease
(MWD/MTU) in Fq Margin
150 3.62 -
800 4.21
1200 2.74
1800 2.21
2000 2.00

Note: All cycle burnups outside the range of the table shall use a 2%
compliance with the 3.2.1.2 Surveillance Requirements.

Sample COLR with BEACON - PDMS

decrease in Fq margin for



Page 10 of 12

CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

26 Nuclear Enthaipy Rise Hot Channel Factor (F) (LCO 3.2.2)

261 FyL,sFI[1.0+ PF (1.0 -P))
where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
R =170
PF,=03
26.2 Uncertainty when PDMS is inoperable

The uncertainty, Uy,,,, to be applied to the Nuclear Enthalpy Rise Hot Channel
Factor Fy," shall be calculated by the following formula:

Uran = Urasm
where:
Uksnm = Base FDH measurement uncertainty = 1.04
26.3 PDMS Alarms:
FN,» Warning Setpoint = 2%

FM. Alarm Setpoint = 0%

27 Axial Flux Difference (AFD) (LCO 3.2.3)

271  When PDMS is OPERABLE, no AFD Acceptable Operation Limits are applicable.
2.7.2 When PDMS is inoperable, the AFD Acceptable Operation Limits are provided in

Figure 2.7.2 or the latest valid PDMS Surveillance Report, whichever is more
conservative.

2.8 Departure from Nucleate Boiling Ratio (DNBR) (LCO 3.2.5)

281 DNBRpyg = 1.4

The DNBR,s5 limit is applicable with THERMAL POWER 2 50% RTP when PDMS is
OPERABLE.

2.8.2 PDMS Alarms:
DNBR Warning Setpoint = 2%

DNBR Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS
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"~ CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X
2.9 Boron Concentration (LCO 3.9.1)

28, 1 ~ The refueling boron concentration shall be gfeater than or equal to 2000 ppm.
29.2 The Reactor Coolant System boron concentration shall be greater than or equal

to 1919 ppm to maintain adequate shutdown margin for Rod Drop Time
Measurements. (TLCO 3.1.k) o _

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

Figure 2.7.2 Axxal Flux Difference Limits as a Function of Rated Thermal Power
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ATTACHMENT C

INFORMATION SUPPORTING A FINDING OF
NO SIGNIFICANT HAZARDS CONSIDERATION
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Commonwealth Edison (ComEd) has evaluated the proposed changes and determined that
it involves no significant hazards consideration. According to 10 CFR 50.92(c), a proposed
amendment to an operating license involves no significant hazards consideration if
operation of the facility in accordance with the proposed amendment wouid not:

. Involve a significant increase in the probability of occurrence or
consequences of an accident previously evaluated; or

. Create the possibility of a new or different kind of accident from any
previously analyzed: or

e Involve a significant reduction in a margin of safety.

ComEd proposes to amend Appendix A, Technical Specifications (TS), of Facility Operating
License Nos. NPF-37, NPF-66, NPF-72, and NPF-77 for Byron Station, Units 1 and 2, and
Braidwood Station, Units 1 and 2, respectively. The proposed changes to the TS involve
allowing the use of the Best Estimate Analyzer for Core Operations Nuclear (BEACON)
Power Distribution Monitoring System (PDMS) to perform core power distribution
surveillances. The proposed changes allow for the power distribution surveillances to be
performed by PDMS rather than using the Movable Incore Detector (MID) System. In
addition, a Relaxed Axial Offset Control (RAOC)-type axial flux distribution methodology is
planned to be implemented along with the proposed implementation of PDMS. The
proposed TS changes for PDMS and RAOC are supported by the NRC approved
methodologies. All reload specific input will be confirmed via approved reload methodology
employed by ComEd and Westinghouse.

In addition, sections have been added to the COLR to define the equations and constants to
be used to determine the applicable measurement uncertainties to be applied to the core
peaking factors depending upon the Operability status of PDMS. The constants found in
these sections of the COLR are used as coefficients in the PDMS uncertainty calculations
and are determined using NRC approved methodology.

In support of this determination, an evaluation of the three criteria set forth in 10 CFR 50.92
is provided below.

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

Power Distribution Monitoring System (PDMS) performs continuous core power distribution
monitoring. It in no way provides any protection or control system functionality. Fission
product barriers are not impacted by these proposed changes. The proposed changes
occurring with PDMS will not result in any additional challenges to plant equipment that
could increase the probability of any previously evaluated accident. The changes

Continuous on-line monitoring through the use of PDMS provides significantly more
information about the power distributions present in the core than is currently available. Thisg
results in more time (i.e., earlier determination of an adverse condition developing) for
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operator action' prior to having any adverse condition develop that could lead to an accident
condition or to unfavorable initial conditions for an accident.

Each accident analysis addressed in the Byron and Braidwood Stations’ UFSAR will be
examined with respect to changes in cycle-dependent parameters, which are obtained from
application of the NRC approved reload design methodologies, to ensure that the transient
evaluation of new reloads are bounded by previously accepted analyses. This examination,
which will be performed in accordance with the requirements set forth in 10 CFR 50.59,
“Changes, tests and experiments,” will ensure that future reloads will not involve a
significant increase in the probability or consequences of any accident previously evaluated.

The proposed change, therefore, does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

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

As stated previously, the implementation of the PDMS system has no influence or impact on
plant operations or safety, nor does it contribute in any way to the probability or
consequences of an accident. No safety-related equipment, safety function, or plant
operation will be altered as a result of this proposed change. The possibility for a new or
different type of accident from any accident previously evaluated is not created since the
changes associated with PDMS does not result in a change to the design basis of any plant

design standards and applicable safety criteria limits are met. These changes, therefore, do
not cause the initiation of any accident nor create any new failure mechanisms. All
equipment important to safety will operate as designed. Component integrity is not
challenged. The proposed changes do not result in any event previously deemed incredible

Specifications (TS) will continue to réquire operation within the required core operating limits
and appropriate actions will be taken when or if limits are exceeded.

The proposed change, therefore. does not create the possibility of a new or different kind of
accident from any accident previously evaluated.

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

reload specific limits, including Relaxed Axial Offset Control (RAOC) bands, for future
reloads will continue to conform to those methods described in NRC approved
documentation. In addition, each future reload involves a 10 CFR 50.59, “Changes, tests
and experiments,” safety review to assure that operation of the units, within the cycle-
specific limits, will not involve a reduction in margin of safety.
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: The proposed changes, therefore, do not impact the operation of the Byron and Braidwood
Stations in any manner that invoives a reduction in the margin of safety.
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ATTACHMENT D

INFORMATION SUPPORTING AN
ENVIRONMENTAL ASSESSMENT



Commonwealth Edison (ComEd) has evaluated the proposed changes against the
criteria for identification of licensing and regulatory actions requiring environmental
assessment in accordance with 10 CFR 51.21. ComEd has determined that these
proposed changes meet the criteria for a categorical exclusion set forth in

10 CFR 51.22(c)(9) and as such, has determined that no irreversible consequences
exist in accordance with 10 CFR 50.92(b). This determination is based on the fact
that this change is being proposed as an amendment to a license issued pursuant to
10 CFR 50 that changes a requirement with respect to installation or use of a facility
component located within the restricted area, as defined in 10 CFR 20, or that
changes an inspection or a surveillance requirement, and the amendment meets the
following specific criteria:

(i) The amendment involves no significant f\azards consideration.

As demonstrated in Attachment C, these proposed changes do not involve
any significant hazards consideration.

(ii) There is no significant change in the types or significant increase in the
amounts of any effluent that may be released offsite.

implementation of the Best Estimate Analyzer for Core Operations Nuclear
(BEACON) Power Distribution Monitoring System (PDMS) does not result in
an increase in power level, does not increase the production, nor alter the
flow path or method of disposal of radioactive waste or byproducts.
Therefore the proposed changes will not affect the types or increase the
amounts of any effluents released offsite.

(iii) There is no significant increase in individual or cumulative occupational
radiation exposure.

The proposed changes will not result in changes in the configuration of the
facility. The proposed changes only affect operation of the plant in that core
power distribution monitoring can be performed on a continuous basis. There
will be no increase in individual or cumulative occupational radiation exposure
resulting from this change. There will be no change in the level of controls or
methodology used for processing radioactive effluents or handling of solid
radioactive waste. nor will the proposal result in any change in the normal
radiation levels within the piant Therefore, there will be no increase in
individual or cumulative occupational radiation exposure from these proposed
changes.



