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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-1 2472-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 - FQ 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.



February 15, 2000 
U.S. Nuclear Regulatory Commission 
Page 3 

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 Illinois 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.  

Respectfulla, 

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 III 
NRC Senior Resident Inspector - Braidwood Station 
NRC Senior Resident Inspector - Byron Station 
Office of Nuclear Facility Safety - Illinois Department of Nuclear Safety
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knowledge, information and belief.  

R. M. Krich.-/" 

Vice President - Regulatory Services 

Subscribed and sworn to before me, a Notary Public in and for the State above named, 
this 16 day of _F__ br_,_ _ _ , 2000.

OFFICIAL SEAL 
JEFFERY A BATARA 
TARW PFJC, STATE Of KIUMM 

W COMMUHMN EXPmIS&oa4__2

/

I
( 0FFICIAL SEAL )

) 

)

- -- ---- --------------- -- ------------- -- W

------------

I



ATTACHMENT A 

DESCRIPTION AND SAFETY ANALYSIS FOR PROPOSED CHANGES
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A. SUMMARY OF PROPOSED CHANGES

In accordance with 10 CFR 50.90, Commonwealth Edison (CornEd) 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(Z)); 

TS 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FN AH); 
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(Z)); 

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) inoperable 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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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 FCQ (Z) and 
FwQ(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.  

TS 3.1.7, 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 DRPI 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.  

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

TS 3.2.1 requires that FQ(Z), as approximated by FcQ (Z) (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 FCQ (Z) not within the limit. Thermal Power must be reduced 2! 1% RTP for 
each 1% FCQ (Z) exceeds the limit 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 limit within 72 hours, and Overpower Delta Temperature 
(AT) trip setpoints must be reduced Ž 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 FCQ (Z) and FWQ(Z) 
must be performed prior to exceeding the Thermal Power limit of TS Required Action 
A. 1. With FwQ(Z) not within the limits, Thermal Power must be reduced _Ž 1% RTP 
for each 1% FwQ(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 2! 1% for 
each 1% FwQ(Z) exceeds the limit within 72 hours, and Overpower AT trip setpoints 
must be reduced _Ž 1% for each 1% FwQ(Z) 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 FN AH 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 2! 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 2! 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 limit. Thermal Power must be reduced _> 3% from RTP for 
each 1% of QPTR > 1.00 within two hours after each QPTR determination (i.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 3.2.1.1 and 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 during all AQOs 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 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 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 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.  

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

The purpose of the limits on the values of FQ(Z) is to limit the local (i.e., fuel pellet) 
peak power density. The value of FQ(Z) varies along the axial height (Z) of the core.
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FQ(Z) is defined as the maximum local fuel rod linear power density divided by the 
average fuel rod linear power density, assuming nominal fuel pellet and fuel rod 
dimensions. Therefore, 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 22001F 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 LOQCA 
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 (FN AH) 

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.  

FN 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, 
FNAH is a 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 channel 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 FN H, described by 
the equation contained in the COLR. is the design radial peaking factor used in the 
plant safety analyses.  

TS 3.2.3, AXIAL FLUX DIFFERENCE (AFD) 

The purpose of this TS is 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 bumup 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 _Ž 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
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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 befoie 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, therefb'e, 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 inoperable 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 reasonable 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 Required 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. 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. The system provides core monitoring, 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), FNAH, 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 following 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 Completion 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 limits, 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 8.6 renumbered to B.5, and are modified to state that FQ(Z) and FN AH 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(Z) and FNA H 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-1 2472-P-A presentation of 
Specification 3.1.3.1 Action b.3.a).  

c. 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 Completion 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 limit. and b PDMS is inoperable. Discovering more than 
one rod not within alignment limits coincident with PDMS inoperable results in 
starting the Completion Time clock for the Required Action.  

d. 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 Operable, 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, Item (b): It is 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 implicit requirement, i.e., FQ(Z) must be within limits before the Thermal Power limit imposed 
by Required Actions can be exceeded. FQ(Z) 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 A.4 and BA4 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).  

b. SRs 3.2.1.3 and 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 3 2 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 FCQ (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(Z) 
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(Z), and for FNAH as discussed below, differ from the 
Required Actions for DNBR, a revised format is appropriate.  

WCAP-1 2472-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(Z) 
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 Enthalpy Rise Hot Channel Factor (FN AH) 

a. Required Actions A.2 and A4 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 FNA H 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 FN AH, 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 
FNAH 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 FNAH 
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 FN ,H 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 FNAH, 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.1 1, "COLR." This is consistent with WCAP-12472, Section 7, "Technical 
Specification Modification, Specification 3.3.2." 

b. 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 (i.e., FQ(Z), FN AH, 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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c. 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 (i.e., 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.  

d. 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., FQ(Z), 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.  

b. SR 3.2.1.2 for verifying FwQ(Z) is 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 FQ(Z) is approximated by FCQ(Z) (i.e., SR 3.2.1.1) 
and FwQ(Z) (i.e., SR 3.2.1.2), SR 3.2.1.2 is added for completeness. This change is 
unrelated to PDMS implementation.  

c. 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) 

a. PDMS monitors the key normal operation reactor parameters (i.e., FQ(Z), 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.  

b. WCAP-12472-P-A proposed the frequency for determining power distribution and 
reactivity control parameters and limits, presented in the WCAP proposed TS SR 
4.2.6, 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 FNAH, 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 inoperable 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 D.2 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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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.  

TRM 

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(Z), FNAH, and DNBR are 
operating restrictions, which ensure that all analyzed DBAs remain valid.  These limits are included 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.
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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. (i.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 a greatly 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, and U0 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 UAH 
and U0 must provide 95 % probability upper tolerance limits at the 95 % confidence 
level.  

There is no change to the BEACON core monitoring methodology 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 F NAH and FQ(Z) 
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 penalty.  

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 Uncertainty with PDMS Operable 

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

U'.• = 1.0-+ U4 
100.0 

where: 

UAH = Uncertainty for enthalpy rise as defined in Reference 1.  

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

( U, 
Ul, = 1.0 - 10 . .-* 

where: 

U0 = 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 UF.IH and UFQ are continuously calculated by PDMS and 
applied to the PDMS Monitoring Function.
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Power Distribution Measurement Uncertainty with PDMS inoperable:

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

U FAH = UFHm 

where:

UFmrn = Base FANH measurement uncertainty = 1.04, or as defined in 
COLR.  

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

UF., = UT, " U.  

where: 

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

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

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

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 
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

A-24



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 is using In addition, the use of the BEACON 
methodology to continuously 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-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 
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 Fxy(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 thermalhydraulic 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 listed 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 RAOC.  

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 equipment 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 implementation of 
PDMS and RAOC does not alter the design, material, construction standards, 
function or method of performance of any safety-related equipment.

A-27



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, nuclear 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 is 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 is 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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MARKED-UP TS PAGES 
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.1. 4 KOO Group A11 gnmI I IL LIIIIL -

LCO 3.1.4

APPLICABILITY:

Rod Group Alignment Limits 
3.1.4

All shutdown and control rods shall be OPERABLE.  

AND 

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

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.  

OP 

A.1.2 ini•iate boration to 1 hour 
restore SDM to within 
limit.  

AND 

A.2 Be in MODE 3. 6 hours 

(continued)

BYRON - UNITS 1 & 2 Amendment 106

FOR Ifir'RMATION 
. REACTIVITODJM L SYSTEMS

3.1.4-1



Rod Group Alignment

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One rod not within 
alignment limit&.

B.1.1 Verify SDM is within 
the limits specified 
in the COLR.  

OR 

B.1.2 Initiate boration to 
restore SDM to'within 
limit.  

AND

B.2 Reduce THERMAL POWER 
to s 75% RTP.

AND

B.3 Verify SDM is within 
the limits specified 
in the COLR.

AND

B 4 2erform SR 3.2. .1.  
Chai,-el Ficf1or (F,,I(E) ardi 
'.ucle•r Ema-k.0411.. Hot 

Crr(

AND 

B.- Re-evaluate safety 
analyses and confirm 
-esults remain valid 
for duration of 
owera:lon under these 
Conditions.

1 hour 

1 hour 

2 hours J,•,rid,.-OVe. o1 
Conjiflon 13 c uif t.  

Once per 
12 hours 

72 hours 

72 hour 

5 days

(continued)

BYRON - UNITS I & 2
Amendment 40

Limits 
3.1.4
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Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

D D 
-G. Required Action and 0. 1 Be in MODE 3. 6 hours 

associated Completion 
Time of Condition BA 
not met.  

cor •uecired ,&ctn C.  

C C 
4. More than one rod not .1..1 Verify SDM is within I hour 

within alignment the limits specified 
limit, in the COLR.  

OR 
C 
-. 1.2 Initiate boration to 1 hour 

restore required SDM 
to within limit.  

AND 

SURVEILLANCE REOUIREMENTS 

SURVEILLANE FREQUENCY 

SR 3.124.1 Verify individual rod Positions within 12 hours 
alignment limit

SP 3.1 4.2 Verify rod freeaoo of movement 
(trippability) by monnc each rod not fully 
inserted in the core v 10 steps in either 
direction.

92 days

(continued)

BYRON - UNITS 1 & 2
Amendment-l46-3.1.4--3



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 

AND 

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

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

BYRON/BRAIDWOOD - UNITS I & 2 Amendment x3.1.4 - 3A



Rod Group Alignment Limits 
3.i.4

SURVEILLANCE REOUIREMENTS (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. Tag a 5507F: and 

b. All reactor coolant pumps operating.

BYRON - UNITS 1 & 2 Amendment -+-6-3.1.4-4



Rod Position Indication 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Rod Position Indication

LCO 3.1.7 "

APPLICABILITY:

The Digital Rod 
Demand Position 

MODES 1 and 2.

Position Indication (DRPI) System and the 
Indication System shall be OPERABLE.

-------------------------------- -NOTE 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.I Verify the position Once per 8 hours 
inoperable for one o- oo the rods with 
more groups. inoperable DRPIs by 

von@ movablc inOre 

42 ?educe THERMAL POWER 8 hours 
:3 a 50% RTP.  

uro cr more rods witr .-- iia:e action to Immediately 
no~e-aDie DRPIs have .eo-ý the position 

Deer moved in excess : :ne rods with 
s'Z s:eDs in one "Doerable DRPIs by 
ec:on since the ..v- m.y.blc incre 

!is: ce:ermination of 
Lne rods position.  

S_ Reduce THERMAL POWER 8 hours 
to a 50% RTP.  

(continued)

BYRON - UNITS 1 & 2 Amendment --%
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F054- 'NFrORMATI'ON 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 Cl.I? Verify the most 

withdrawn rod and the 
least withdrawn rod 
of the affected 
bank(s) are 
5 12 steps apart.  

OR 8 hours 

C.2 Reduce THERMAL POWER 
to 550% RTP.  

D. Required Action and D. E I e in MODE 3. 6 hours 
associated Completion 
Time not met.  

SUPR'V'EILLANCE REOUIREMENTS 

S. , FREQUENCY 

SR 3.1< .1 Verify eacr ,K a-•e: .vnin 12 steps of Prior to 
:ne group oenaC: 7:>:-or for the full criticality 
indicated rar.-e : rcj travel. after each 

removal of the 
reactor head.

BYRON - UNITS 1 & 2 Amendment 1063.1.7-2



FO(Z) 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

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

LCO 3.2.1 

APPLICABILITY:

ACTIONS

Fo(Z), as approximated by Foc(Z) and Fý';(Z), shall be within the 
limit, specified in the COLR.  

MODE 1.

CONDITION REQUIRED ACTION COMPLETION TIME

A. F•(Z) not within 
limit.

A.1

AND 

A.2

AND 

A.3

Reduce THERMAL POWER 
a 1% RTP for each 
14 Fc(Z) exceeds 
limit.

Reduce Power Range 
Neutron Flux-High 
,rip setpoints a 1% 
fcr each 1% Fo(Z) 
exceeds limit.

Reduce Overpower 
trip setpoints ý 
for each 1% F•(Z) 
exceeds limit.

AT 
1%

p' SP 3.2.1.1

15 minutes 

72 hours 

72 hours 

exeeed4h94e 
THERMAL POWER 
Rimit of R~equire

J ________________________ L

(continued)
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3. .Z) 3.2.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. F04(Z) not within 
1 imit-.

B.1

AND 

B.2

AND 

B.3

Reduce THERMAL POWER 
a 1% RTP for each 
1% Fo(Z) exceeds 
limit..

Reduce Power Range 
Neutron Flux-High 
trip setpoints a 1% 
for each 1% Fo(Z) 
exceeds limit.

Reduce Overpower 
trip setpoints a 
for each-l% Fo(Z) 
exceeds limit.

AT 
1%

.g . yage-rm SR 3.2.P.1 
SF,, ,3.2.' .2

4 hours 

72 hours 

72 hours 

p449r-4o 

a bove the limit 

Acion B. 1

Required Action and ,.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

BYRON - UNITS 1 & 2 Amendment 4-63.2.1 -2



F2(Z) 3.2.1 ...R 3.2.1.1 Nci -eI and SR 3.2 12. Nc+e I -

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 whicn a power 
distribution map is obtained.

SURVEILLANCE

Z---z 
SR 3.2.1.1 Verify Fo(Z) is within limit specified in 

the COLR.  

' r:cr+ 3.2.1-3A

FREQUENCY

Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding. by 
S10% RTP, the 
THERMAL POWER 
at which Fo(Z) 
was last 
verified 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter

(continued)
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3.2.1 Heat Flux Hot Channel Factor (FO(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.  

--------------------------
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F:(Z) 
3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

t. Iner 1A S 3 2 "4A 

SR 3.2.1.2.. --NOTs i- t 
2. If Fo(Z) measurements indicate that the

SF(Z) 
maximum over z K(Z) I

has increased since the previous evaluation 
of F0(Z): 

a. Increase FG(Z) by the greater of a 
factor of 1.02 or by an appropriate 
factor specified in the COLR and 
reverify Fo(Z) is 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 flux maps indicate that the

m 
maximum over -

F (Z) 1 
K(Z) )

has not increasecs.

Verify Fo(Z) is within 
the COLR.

limit specified in Prior to 
exceeding 
75% RTP after 
each refueling 

AND

(continued)
I _____________________________________________________________
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3.2.1 Heat Flux Hot Channel Factor (FO(Z))

Insert 3.2.1-4A: 

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 level has been achieved, at 
which a power distribution map is 
obtained.  

2.  

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 Amendment x
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Fo(Z) 3.2. 1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.2 (continued) Once within 
12 hours after 
achieving 
equi 1 ibrium 
conditions 
after 
exceeding. by 
z 10% RTP. the 
THERMAL POWER 
at which Fo(Z) 
was last 
verified 

AND 

31 EFPD 
thereafter

Z nscr-"A SR 3.A. 1.,d LR .2.1.4

BYRON - UNITS 1 & 2
Amendment 4-1W3.2.1 -5



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

Insert 3.2.1-5A:

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

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

Verify FC(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 Fo(Z) is within limit specified in 7 days 
the COLR.

BYRON/BRAIDWOOD - UNITS 1 & 2 Amendment x3.2.1 - 5A



3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FM)

LCO 3.2.2 

APPLICABILITY:

F H shall be within the limit- specified in the COLR.  

MODE 1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---- NOTE A.I 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 Ffcrm •R 3.2. 2.1. 24 hours 

Oe4ermine. F" 
ANDD 

F,' not within limit.  
A.3 Reduce Power Range 72 hours 

Neutron Flux- High 
t-:ý setpoints to 

:55a RTP.  

AND 

(continued)
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F.2.  

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.  

Perform SR 3.2.2.9. Prior to 
De4 erm r •. Fn- exceeding 

50% RTP 

AND 

Prior to 
exceeding 
75% RTP 

AND 

24 hours after 
reaching 
- 95% RTP 

E Reauired Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

BYRON - UNITS 1 & 2
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE I FREQUENCY

(In•€ rA- 3.2.2- A > 

SR 3.2.2.1 - Verify 
COLR.

F". is within limits specified in the Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

31 Effective 
Full Power Days 
thereafter

ý22- ý-5 -- S R- 2.-2 -2.2

BYRON - UNITS 1 & 2

3.2.2
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3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F•H)

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: 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

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

Verify F6H is within limit specified in the 7 days 
COLR.

BYRON/BRAIDWOOD - UNITS I & 2 Amendment x3.2.2 - 3A



Repciaced Ly NUREC,-t31 vl.%W I) -hAOC. Technical 
Gpilco4t on wtih exceA-%ons, no4ed in macku?. AFD 

3.2.3 

3. POWER DISTRIBUTION LIMITS 

3.2. AXIAL FLUX DIFFERENCE (AFD) 

LCO 3.2. The AFD: 

a. Shall be maintained within the target band abou the 
target flux difference. The target band is specified in 
the COLR. / 
May deviate outside the target band with )T-fERMAL POWER 
< 90% RTP but z 50% RTP. provided AFD i/Vwithin the 
acceptable operation limits and cumulative penalty 

viation time is s 1 hour during the,/previous 24 hours.  
Th acceptable operation limits are//specified in the 
COL/ 

c. May de •ate outside the target/6and with THERMAL POWER 

---- -- NOTES------ 
1. The - shal be consider d outside the target band when 

two or more 0 RABLE excore channels indicate AFD to be 
outside the za, t ba 

2. Penalty deva-tion me shall be accumulated on the basis 
of a 1 minute penal deviation for each 1 minute of 
powe- opera:ior ý.ltn .1 ERMAL POWER 2 50% RTP. and AFD 
outsiae the target ban 

3. Penalty deviation time sh 1 be accumulated on the basis 
of a C.5 minute penalty dev tion for each I minute of 
power operation with THERMAL OWER > 15% RTP and 
< 50. RTP. and AFD outside the target band.  

4. A tota' of 16 hours of operation y be accumulated with 
AFD outside tne target band withou penalty deviation 

me c;,in: sLve- .anze of power ra e channels in 
accocan:-e-v.- SR 3 3.1.6. provided D is maintained 
witn'r a::es:a:ie ooerazion limits.  

------------------------------------------------- ------------

/ 

./ 

/ 
BYO/ NT .231A~nmn 0
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AFD 
3.2.3

AC\ONS

CONDITION REQUIRED ACTION COMPLETION TIME/ 

./" 

A. THER POWER A.1 Restore AFD to within 15 minutes 
- 90% P. target band.  

AND 

AFD not with the 
target band.  

B. Required Action and \ B.1 Reduce THERMAL POWER 15 minutes 
associated Completion,\ to < 90% RTP , 
Time of Condition A 
not met.

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

THERMAL POWER 
* 90' RTP and 
* 50% RTP with 
cumulative penalty 
aeviation time 
> I hour during the 
previous 24 hours.  

OP 

THERMAL POWER 
* 90% RTP and 
* 501 RTP witKh AFD not 
within the acceptable 
operation ..limits.

C.1I '-. Reduce THERMAL POWER ,to < 50% RTP.
30 minutes 

(con'tNi nued)

.1

BYRON - UNITS 1 & 2
Amendment 106
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AFD 
3.2.3

ACTI S (continued)

CONDITION REQUIRED ACTION COMPLETION TIME..  

D. NOTE - - D.1 Reduce THERMAL POWER 9 hours 
Require Action D.1 to < 15% RTP. / must be c pleted 
whenever C dition D 
is entered..  

/ 

Required Action d 
associated Complet 0on 
Time for Condition \ 
not met.  

/ 
/ 

SURVEILLAN CE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify AFD is wvtnin llmitý for each 7 days 
OPERABLE excore cnanne] 

S 3.2.3.2 Update target flux difference. Once within 
31 Effective 

," Full Power Days 
;" (EFPD) after 

each refueling 

// \ ~AN._D_ 

/ '•I EPD 

/ t eafter 

"(•onti nued)

'YRON - UNITS 1 & 2 Amendment 1063.2.3-3



AFD 
3.2.3

SUR\M ILLANCE REQUIREMENTS 
SI

(continued)

URVEILLANCE

SR 3.2.3. NOTE 
The initial target flux difference after 
each refueling may be determined from 
esign predictions.

Det mine, by measurement.  
diffe ence.

the target flux

j I

, ce within 
? EFPD after 

each refueling

AND 

92 EFPD 
thereafter

/ 

/.  

/ 
/ 

/ 
BYRON - UNITS 1 & 2

/

Amendment 106

(continued) 0.
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AFD 'RA•O etktdee,..y) 
3.2.3

3.2 POWER DISTRIBUTION LIMITS 

3.2.3ft AXIAL FLUX DIFFERENCE (AFD) (Waxe-d Axial Offsct ._ntro. (RAG. ) 
-ehedelegy)

LCO 3.2.3 The AFD in X fl.x dif...r=n=c unit_ 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

ACTIONS

when Rower 0 sirlu•'iorl 
POWER >_ 50% RT M-ont-wor; nq S,/S+er (POTIS) 

is lnoperob~e_

CONDITION REQUIRED ACTION COMPLETION TIME 

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

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE T FREQUENCY

SR 3.2.3.1 Verify AFD"within limits for each OPERABLE 
excore channel.

7 days 

-AN& 

OnBee-w4i 

every, I h='tr 
thereafter with 

he A.FD monitor 

4rnope r. 2 b I

1*

-W86-STS

I

- q .j



3.2.3 AXIAL FLUX DIFFERENCE (AFD)

Insert 3.2.3-lA:

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 I & 2 Amendment x3.2.3 - 1A



QPTR 
3.2.4

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

APPLICABILITY:

The QPTR shall be s 1.02.  

MODE 1 with THERMAL POWER > RTFwhej Power O£-4riLk i In" 
50% RT' Monstorii oIye-cIPAMS)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. Reduce THERMAL POWER 
a 3% from RTP for 
each 1% of QPTR 
> 1.00.

Determine QPTR and 
reduce THERMAL POWER 
z 3% from RTP for 
each 1% of QPTR 
> 1.00.  

dS FR .3"2.1.2•.  

Perform SR 3.2.1.1 
and SR 3.2.2.1.

2 hours after 
each QPTR 
determi nati on 

Once per 
12 hours 

24 hours after 
achieving 
equilibrium 
conditions from 
a THERMAL POWER 
reduction per 
Required Action 
A.1 

AND 

Once per 7 days 
thereafter 

(continued)
4. ____________________ 1

BYRON - UNITS 1 & 2
Amendment +%-
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FOR FORATIONI FFOR Ir~giIO G ILY 
A, 1116

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4

AND 

A. 5

Re-evaluate safety 
analyses and confirm 
results remain valid 
for duration of 
operation under this 
condition..

-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 
Oetectors to restore 
OPTR to within 
limits.

AND

Prior to 
exceeding the 
THERMAL POWER 
limit of 
Required 
Action A.1 

Prior to 
exceeding the 
THERMAL POWER 
limits of 
Required 
Action A.1 

(continued)
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OPTR 
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.iV 24 hours after 
and SR 3.2.2.1. achieving 

equilibrium 
conditions at 
RTP not to 
exceed 48 hours 
after exceeding 
the THERMAL 
POWER limit of 
Requi red 
Action A.1 

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to s 50O RTP.  
Time not met.

BYRON - UNITS 1 & 2 3.2.4-3 Amendment-l-)&



SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.2.4.1 NOTES 
1. With input from one Power Range 

Neutron Flux channel inoperable and 
THERMAL POWER s 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.

Verify QPTR is s 1.02 by calculation.

SR 3.2.4.2 -- NOTE -
I.Not required to be performed until 12 hours 

after input from one Power Range Neutron 
_____ r t --, ýFlux channel is inoperable with THERMAL 

,r.,- POWER > 750 RTP.  
----------------------------------

Verify OPTR is : 1.02 
incore detectors.

using the movable

FREQUENCY
.4.

7 days

4

12 hours

BYRON - UNITS 1 & 2 Amendment -1ff
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3.2.4 QUADRANT POWER TILT RATIO (QPTR)

Insert 3.2.4-4A:

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.4.1 --- NOTES--
1.  

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---------
1. .  

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

--------------------------------

BYRON/BRAIDWOOD - UNITS I & 2 Amendment x3.2.4 - 4A



Tnfler + % T 7 cz

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 2 50% RTP when 
Monitoring System (PDMS) is OPERABLE.

Power Distribution

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 is within limit specified in 7 days 
the COLR.

BRAIDWOOD - UNITS 1 & 2 Amendment x3.2.5-1



RTS Instrumentation

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1 The RTS instrumentation for each Function in 
shall be OPERABLE.

Table 3.3.1-1

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS

Separate Condition entry is
-------- NOTE 

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 cnannel OPERABLE status.  
inoperable.  

OR 

B.? Be in MODE 3. 54 hours 

(continued)
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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 
.i:ndrawal.  

(continued)
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RTS Instrumentati on 
3.3.1

ACTIONS (continued)

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 
channel s.

D. 1(9 Place 
trip.

channel in 6 hours
-4- 4.

-1-

ANIn

D. <2 P 
t
•educe THERMAL POWER 
o s 75% RTP.

OR 

D.2.1 Plac6-.channe 
trip.  

AND "N

I in

--- NOTES-- \ 
Only reauired.,to be performed 
when the Power Range Neutron 
Flux lnDut'to QPTR is 
inoperable.  

0'2.2 Perform SR 3.2.4.2.

nBe nMODE 3.

12 ho s 

6 hours

N

Once per 
12 hours',-.

12 hours

I _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _

(continued)
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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 
PO4ER to > P-1O.  

G. Two Intermediate Range G.1 Suspend operations Immediately 
Neutron Flux channels involving positive 
inoperable. reactivity additions.  

AND 

.2 Reauce THERMAL POWER 2 hours 
o< P-6.  

H One Source Range H.I Suspend operations Immediately 
Neutron Flux channel -involving positive 
inoperable. reactivity additions.  

(continued)
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RTS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

I. Two Source Range 1.1 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 inoDerable channel may be 

bypassed for up to 4 hours 
for surveillance testing of 
other cnannels.  

K •. iaze channel in 6 hours 

K.2 Reluce THERMAL POWER 12 hours 
< P-7.  

(continued)

BYRON - UNITS 1 & 2 Amendment 446-



RTS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

L. One Turbine Trip NOTE 
channel inoperable. The inoperable channel may be 

bypassed for up to 4 hours 
for surveillance testing of 
other channels.  

L.1 Place channel in 6 hours 

trip.  

OR 

L.2 Reduce THERMAL POWER 12 hours 
to < P-8.  

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 6 hours 

OPERABLE status.  

OR 

M.2 Be in MODE 3. 12 hours 

(continued)
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RTS Instrumentation 
3.3.1

ACTIONS (continued)

CONDITION I REQUIRED ACTION COMPLETION TIME

N. One RTB train 
inoperable.

-NOTES 
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 

OPERABLE status.  

OR

N.2 Be in MODE 3.

1 hour 

7 hours

E, One or more channels 0.1 Verfv interlock is 1 hour 
inoDerable. in required state for 

existing unit 
conditions.  

OR 

Ba2 Bin MODE 3. 7 hours

(continued)
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RTS Instrumentation 
3.3.1

ACTIONS (continued) 

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 0.1 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.  
------------------------------- -----------------

SURVEILLANE FREQUENCY 

SP 3.3.1.1 Perform CHANNE. •H--t 12 hours 

(continued)
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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 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 e 3%.  

2. Only reouired to be performed with 
THERMAL DOWER > 5• RTP.  

S-----------------------

Compare results of the Incore-deee Prior to 
measurements to NIS A'D. exceeding 

75% RTP after 
each refueling 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter 

(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 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 De performed until 24 hours 
after THERMAL POWER is z 75% RTP.  
------------------------------- 

Calibrate excore channels to agree with 92 EFPD 
incore d measurements.  

Sr 2.3.i.7 ----------------- NOTE------------
Not required to be performed for source 
range instrumentation prior to entering 
MODE 3 from MODE 2 until 4 fours after 
entry into M.DE 3 
----------------------------------------

Perform COT. 92 days 

(continued)
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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-1O 
are in their required state for existing 
unit conditions.

Perform COT. ------ NOTE...
Only required 
when not 
performed 
within previous 
92 days

Prior to 
reactor startup 

AND 

Four hours 
after reducing 
power below 
P-1O for power 
and 
intermediate 
instrumentation 

AND 

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

AND 

Every 92 days 
thereafter

(continued)
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.9 
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 se:poln is no: required.  

- - ------- ----------------

Perform TADOT 18 months 

(continued)
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.1.14 -NOTE
Verification of setpoint is not required.

Perform TADOT.

FREQUENCY
4

-- 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

BYRON - UNITS 1 & 2 Amendment 446-3. 3. 1-1-3- 1z



RTS Instrumentation 
3.3.1

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

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALCAA6•E FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VA:L J

1. Manual Reactor Trip 1.2 

3 (a). 4(a) 5(a)

2 

2

B 

C

SR 3.3.1.13 

SR 3.3.1.13

2. Power Range Neutron 
Flux

a. High 4

b Low 4

3 Power Range Neutron 
Flux Rate 

a Hiqn Positive Rate 4

I Hign Negative Rate

D SR 3.3.1." 
SR 3.3.1 I 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

SR 3.3.1." 
SR 3.3.1.1 
SR 3.3.1.11 SR 3.3.1.15

E SR 3.3.1.7 
SR 3.3.1.11

E

"-:. eceaze Range 

7:j'Cze Ranoe Neutron

SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15

F.G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

H.1 SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

I.J SR 3.3.1.1 
SR 3.3.1:7 
SR 3.3.1.11 
SR 3.3.1.15

(continued) 

• &• ~ cz TrCr.to1 System caoable c' , :: -:-:-•,. "° -e C- mere rods not fully inserted 

- •e 'o , : he -C ( Fowe r R ange Ne utrc - : 'e . .. o , -mf 

. ADove :he P- (Source Range BiOCK C v '"te-ock 

Beio. tne D-5 (Source Range Block Pe-te-lve. "•e'iock

BYRON - UNITS 1 & 2
Amendment & j

NA 

NA

RTP 

- 27.0% 
RTP

S6.2% RTP 
with time 
constant 
; 2 se: 

S6.2% RTP 
with time 
constant 
a 2 sec 

30.0t RTP

5 1 42 ES cos 

5 1.42 ES cps
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip Syste.n Instrunentation

APPLICABLE MODES OR OTHER SPECIFIED REQUIRED SURVEILLANZ- A>Z3AAE FUNCTION CONDITIONS CHANNELS CONDITIONS REOUIREMENTS V7EE

6. Overtemperature AT 1.2 4 E SR 3.3.1.I 
SR 3.3.1.3 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.1G 
SR 3.3.1.15

7. Overpower AT 1.2 4 E SR 3.3.1.: 
SR 3.3.1. 7 
SR 3.3.1. 10 
SR 3.3.1.15

E Pressurizer Pressure 

a Low

0. Hign

ý,reSSUr'ze- Wate
-eve - iir 

-3.- _ tDe- oD.

(e) 4 

4

K SR 3:3.1.1 
SR 3.3.1 
SR 3.3.t.10 
SR 3.3.1.':: 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10

K SR 3.3.1-1 
SR 3.3.1 
SR 3.3.1.10 
SR 3.3.1.15

:ea:..: Pumc ; : -eAKe- POSIZ10n K SR 3.3.1.13 NA

(continued) 

2:)ve :e P--' (Lo- Power Reactor T i- , - -

BYRON - UNITS I & 2
Amendment -I-+, & 107

Refe- t: 
Note s;age 

3.3.1-!.:

Re e- 
Note Z Paae 3.5.i-19,

I61E 0s5c 

S2393 psig 

9325% of 
instrument 

span 

L B9130 of 
0oo0 minimum 

measured flo.

• ÷

: e

3.3. 1 - -1-.5 1I,



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 3 of 61 
Reactor Trip System Instrumentation

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANIE A. -3A 4 FUNCTION CONDITIONS CHANNELS CONDITIONS REOUiREMENTS V-

12. Undervoltage 
RCPs (per train) 

13. Underfrequency 
RCPs (per train) 

14. Steam Generator (SG) 
Water Level - Low 
Low (per SG) 

a. Unit I 

b Unit 2

l(e) 

l(eý

4

4

4

4

K SR 3.3.1.9 
SR 3.3.1.10 
SR 3.3.1.

SR 3.3.1 .9 
SR 3.3..1 
SR 3 . .

E SR 3.3.1.2 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

Turn-ne TroD 

a Eme-gency Trip 
".eace, Pressure 
pe- train, 

.,urnine Throttle 
v Z0osIre 

,*e* :rai S.  

-- 'e"O -. .  -- '- 

S£yste-

L 

L

SR 3.3.1.10 
SR 3.3.1.14 

SR 3.3.1.10 
SR 3.3.1.14

S910 psic 

1z I oper

M SR 3.3.1-13 NA

(continuedC 

;-.7 LO- Power Reacto- - .
jv÷ *, :-. (Power Range Neutrc, u, .

BYRON - UNITS 1 & 2 3.3.1 -i-& 'S- Amendment Hi-&-4-&

z 4920 V

narrow range 
instrument 

span 

34.B% of 
narrow range 
instrunent 

span

:.2

. tra:ns



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 a 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 P SR 3.3.1.:: NA 
SR 3.3.1.12 

(2) P-13 Input 1 2 P SR 3.3.1.10 NA 
SR 3.3.1.12 

c. 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 :.2 3 0 SR 3.3.1.11 z 7.91 RTP and 
Neutron Flux. P-10 SR 3.3.1.12 12 1: RTD 

e. Turbine Impulse i 2 P SR 3.3.1.10 s 12.1: 
Pressure. P-13 SR 3.3.1.12 turbine power 

1E. Reacto- Trip "trains N SR 3.3.1 4 NA Breakers (RTBs)(g)NSR3.14A e TB3 (a) a :(a, trains C SR 3.3.1.4 NA 

!9 Rea::or Trip Breaker :. eacr pe- RTB Q SR 3.3.1.4 NA 
Uncervoltage and Snunt 
Trip Mecnanisms -(a: (a, ZEa 'eacn pe- RTB C SR 3.3.1.4 NA 

2: Aitomati: Trp Logic " 2 trains M SR 3.3.1.5 NA 
2(a, ýa) 5 (a) 2 trains C SR 3.3.1.5 NA

or Rod Ccr:ro& System capable : -:: -::a- c e r•re rods not fully inserted 

Below tne P-6 (Source Range Blc: . "*'. ::.  

inzludinc any reactor trip bypas: :-eate-: :-a: e-' a:te: 1, an: closed for bypassing an RTB

BYRON - UNITS 1 & 2 Amendment 44)&
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Table 3.3.1-1 (page 5 of 6) 
Reactor Trip System Instrumentation 

Note 1: Overtemperature AT

RTS Instrumentation 
3.3. 1

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

A T- s) SA TO Kf-K2 •T_ T -T +K3(P-P)- f(A I) A T 2s) ji;.] T0 1K1- (1+T 6s) 

Where: AT is measured Reactor Coolant System (RCS) AT. OF.  
AT, is the indicated AT at RTP. OF.  
s is the Laplace transform operator, sec-1 .  
T,is the measured RCS average temperature. OF.  
T is the nominal Tavg at RTP. s 588.4 0F.  

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

= 1.325 
= 8 sec 
= 33 sec

K- = 0.0297' 0 F 
T- = 3 sec 
Tz = 4 sec

f.(Al) = -3.35{24 + (q. - q,} when 
0% of RTP when 
4 .11((qt - q') - 10} when 

Where q. an. q- are Dercent 
of the core resDec:jvely.  
POWER in pe-:en: R7:

K, = O.00181/psig 
T3 s 2 sec 
T6 5 2 sec 

q- - q6 < - 24% RTP 
-24% RTP s qt - % s 
q. - q, > 10% RTP

10% RTP

RTP in the upper and lower halves 
and qt + q. is the total THERMAL

BYRON - UNITS I & 2 Amendment-49n & -i8

K.  
T, 
T,.
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"Table 3.3.1-1 (page 6 of 6) 
Reactor Trip System Instrumentation 

Note 2: Overpower AT

RTS Instrumentation 
3.3.1

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

A T -1rs 1 :SATOfK 4-KTs (1 + 2s) I+T 3SJ 1+T7S 1+T6S]
T-.K6 IT 1 

1+T6S

Where: AT is measured RCS AT. OF.  
AT, is the indicated AT at RTP. OF.  
s is the Laplace transform operator, sec-1 .  
T "is the measured RCS average temperature. OF.  
T is the nominal T, vg at RTP. s 588.4 0F.

K, = 1.072 

rI = 8 sec 
TE s 2 sec

K5 = 0.0210 F for increasing Tavg 
OI°F for decreasing T,,9 

S= 3 sec 
T7 = 10 sec

K6 = 0.00245/°F when T > T" 

OI/F when T s T" 

T3 s 2 sec

f,(AI) = 0 for all AI.

BYRON - UNITS I & 2
Amendment 1-;& 7 q3.3.1 --14 18
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5.6 Reporting Requirements

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 
LCO 

LCo a2,2."-ý j'tiutc LCO 
forn Nu(ica+t Eý,0iuxj LCO R6+1,0 (C.• rip. LCO 

LCO 

la 
LCO 

LCO 
LCO

3.1.1.  
3.1.3.  
3.1.5.  
3.1.6.  
3.1.8.  
3.2.1.  
3.2.2.  
3.2.3.  
3.9.1.

"SHUTDOWN MARGIN (SDM)": 
"Moderator Temperature Coefficient"
"Shutdown Bank Insertion Limits": 
"Control Bank Insertion Limits"; 
"PHYSICS TESTS Exceptions - MODE 2": 
"Heat Flux Hot Channel Factor (FO(Z))": 
"Nuclear Enthalpy Rise Hot Channel Factor (FN,))"
"AXIAL FLUX DIFFERENCE (AFD)"" 4ad
"Boron Concentration";: aFd

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. ,,•A •385. "Pe....... D ,,tributio ontrol and Lnod 

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 
Phoenix-P and ANC Computer Codes." July 1990.  

5. ComrEd lette- from D. Saccomando to the Office of 
Nuclear Rea-:o- Regulation dated December 21. 1994.  
transmnttinc an attachment that documents applicable 
sections of WCAP-11992/11993 and ComEd application of 
the UET metnooology addressed in "Additional 
Information Regarding Application for Amendment to 
Facility Opera'ing Licenses-Reactivity Control 
Systems."

BYRON - UNITS 1 & 2
Amendment +e6-
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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-I: 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 1987Ai 
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 ial using NOTRUMP Code." August 1985.  

11. WCAP-10216-4. 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 Coolir4 
Systems (ECCS) limits, 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.  
shall be provided upon issuance for each reload cycle to the 
NRC.

BYRON - UNITS 1 & 2 Amendment ift-5.6-4
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Rod Group Alignment

3.1.4 Rod Group Alignment Limits

LCO 3.1.4 • All 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 Initiate boration to 1 hour 
restore SDM to within 
limit.  

AND 

A.2 Be in MODE 3. 6 hours 

(continued)

BRAIDWOOD - UNITS 1 & 2 Amendment 98

Limits 
3.1.4
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Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)

CONDITION 

B. One rod not within 
alignment limit&.

BRAIDWOOD - UNITS 1 & 2

REQUIRED ACTION

B.1.1 Verify SDM is within 
the limits specified 
in the COLR.

Initiate boration to 
restore SDM to within 
limit.

Reduce THERMAL POWER 
to s 75% RTP.  

Verify SDM is within 
the limits specified 
in the COLR.

AND 

Letecrnj.je Heot Flux 
_ Hof t0xioiirel Facrr (F, (2 

a r4i•NuCI I r Eh ct'A l V C Rigm, 
ho 0.0iiii.l roc.. . )

A
ND 

.6 Re-evaluate safety 
analyses and confirm 
results remain valid

COMPLETION TIME

I hour 

I hour 

2 hours -Frorr, difcover .  
Candat, on 8 COICUrreV('Iwith inoperoL•,lf of PRwer Li.+ riLuii I: McRor, 
!Sys+elrL CPb-Mc) . N c 
Once per 
12 hours 

72 hours 

)2-h 

5 days

for duration of 
operation under these 
:onditions.  

(continued)

3.1.4-2 Amendment 98-

OR 

B.1.2

AND 

B.2 
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B.3
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SCOMPLETION TIME



7--- Rod Group Alignment

ACTIONS (continued)

Limits 
3.1.4

CONDITION REQUIRED ACTION COMPLETION TIME 

D 0 
4. Required Action and ..1 Be in MODE 3. 6 hours 

associated Completion 
Time of Condition B? 
not met.  

(~ RIUrAC4son C.3j 

SC C 
13. More than one rod not .8.1.1 Verify SDM is within 1 hour within alignment the limits specified 

limit, in the COLR.  

OR 
C 
f3.1.2 Initiate boration to 1 hour 

restore required SDM 
to within limit.  

AND 

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 of movement 
(trippability) by moving each rod not fully 
inserted in the core a 10 steps in either 
direction. -

92 days

L

(continued)

BRAIDWOOD - UNITS I & 2 Amendment-98-3.1.4-3



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 

AND 

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

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

BYRON/BRAIDWOOD - UNITS I & 2 Amendment x3.1.4 - 3A



Rod Group Alignment Limits 
3.1.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE

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

a. Tvg a 550*F: and 

b. All reactor coolant pumps operating.

FREQUENCY 

Prior to 
criticality 
after each 
removal of the 
reactor head

BRAIDWOOD - UNITS 1 & 2 3.1.4-4 Amendment -&--



Rod Position Indication 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Rod Position Indication

LCO 3.1.7

APPLICABILITY:

The Digital Rod 
Demand Position 

MODES 1 and 2.

Position Indication (DRPI) System and the 
Indication System shall be OPERABLE.

Condition entry is 
indicator.

aNOTE i allowed for each inoperable DRPI
and each demand

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DRPI per group 
inoperable for one or 
more groups.

B. One or more rods with 
inoperable DRPIs have 
been moved in excess 
of 24 steps in one 
direction since the 
last determination of 
the rod's position.

A. 1

OR 

A.2

B.I

Verify the position 
of the rods with 
inoperable DRPIs by.  

Reduce THERMAL POWER 
to s 50% RTP.

initiate action to 
verify the position 
of tne rods with 
inoperable DRPIs b' 
uzqn mwabl. cr 
Oet*eet~as.

OR

B.2 Reduce THERMAL POWER 
to s 50% RTP.

Once per 8 hours 

8 hours

Immediately 

8 hours

(continued) 

Amendment 9
BRAIDWOOD - UNITS 1 & 2 3.1.7-1

ACTIONS

Separate 
position



FOR INFORMATION 
ONSLY n 

ACTIONS (continued)

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 

C.1.2 Verify the most Once per 8 hours 
withdrawn rod and the 
least withdrawn rod 
of the affected 
bank(s) are 
S12 steps apart.  

OR 

C.2 Reduce THERMAL POWER 8 hours 
to s 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.

BRAIDWOOD - UNITS 1 & 2 Amendment 983.1.7-2



Fo(Z) 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

3.2.1 Heat Flux Hot Channel Factor (F0(Z))

LCO 3.2.1 Fo(Z), as approximated by Fc(Z) and Fow(Z). shall 
limit5 specified in the COLR.

be within the

APPLICABILITY:

ACTIONS

MODE 1.

CONDITION REQUIRED ACTION COMPLETION TIME

A. F (Z) 
limit.

not within A.1

AND 

A.2

AND 

A. 3

Reduce THERMAL POWER 
t 1% RTP for each 
1% Fo(Z) exceeds 
limit.  

Reduce Power Range 
Neutron Flux- High 
trip setpoints a 1% 
for each 1% F8(Z) 
exceeds limit.

Reduce Overpower 
trip setpoints a 
for each 1% Fc(Z) 
exceeds limit.

AT 1%

4•- rfI m Sl . 2- .1.  S - 4., - • " 2 1 2

15 minutes 

72 hours 

72 hours 

Pri.,A-t

Aet iem A.

(continued)

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



ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

B. Fw(Z) not within 
1i mi t5-.

8.1

AND 

B.2

Reduce THERMAL POWER 
a 1% RTP for each 
1% Fo(Z) exceeds 
limit.  

Reduce Power Range 
Neutron Flux-High 
trip setpoints 2 1% 
for each 1% Fw(Z) 
exceeds limit.

AND

B.3 Reduce Overpower 
trip setpoints a 
for each 1% Fo(Z) 
exceeds limit.

AT 1%

Pef 1SR @.2.1.

4 hours 

72 hours 

72 hours 

:R ERM*- POWER 
abcvc the iimit 
ofI 'Reqi i,,, 

I |et \|io"m,, [9.4

C. Required Action and C.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

BRAIDWOOD - UNITS 1 & 2 Amendment-9ft-

Fo( Z) 
3.2.1

3.2.1 -2



S3.2. 1. 1 WJo+ landSR3.2.1.2 No+e I
Fo( Z) 
3.2.1

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 Fc(Z) is within 
the COLR.  

{mn~err 3.2.1-3A

limit specified in Prior to " 
exceeding 
75% RTP after 
each refueling 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 
a 10% RTP. the 
THERMAL POWER 
at which Fo(Z) 
was last 
veri fied 

AND

31 Effective

Sthereafter 

(continued)

BRAIDWOOD - UNITS I & 2 3.2.1-3 Amendment-98-
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3.2.1 Heat Flux Hot Channel Factor (Fo(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 POMS 
inoperable.

BYRON/BRAIDWOOD - UNITS 1 & 2 Amendment x
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FO(Z) 
3.2.1 

SURVEILLANCEREQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.2.1.2 NO.  
2. If F(Z) measurements indicate that the 

maximum over z FKZ-- ) E K(Z) J 
has increased since the previous evaluation 
of Fc(Z): 

a. Increase FO(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 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 flux maps indicate that the 

F cZ) M maximum over z K(Z

-has not increased.  

Verify F;(Z) is within limit specified in Prior to the COLR. eriordto exceedi ng 
75% RTP after 
each refueling 

AND 

(continued) 

BRAIDWOOD - UNITS 1 & 2 3.2.1-4 
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3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

Insert 3.2.1 -4A: 

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 level has been achieved, at 
which a power distribution map is 
obtained.  

2. ...  

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 I & 2 Amendment x3.2.1 - 4A



Fo( Z) 
3.2.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.2 (continued) Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 
-O 10% RTP. the 

THERMAL POWER 
at which F"(Z) 
was last 
verified 

AND 

31 EFPD 
thereafter

Qflne-s 3-2.1- 5A ) ~3.-kt1 3

BRAIDWOOD - UNITS I & 2

cinci Z 3,2.I. 4

3.2.1-5 Amendment 9&.



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

Insert 3.2.1-5A: 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

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

Verify Fc(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 Fw(Z) is within limit specified in 7 days 
the COLR.

BYRON/BRAIDWOOD - UNITS I & 2 Amendment x3.2.1 - 5A



3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F".)

LCO 3.2.2"

APPLICABILITY:

FN& shall be within the limit. specified in the COLR.  

MODE 1.

ACTIONS
S-- .' �-

CONDITION

A. -NOTE----
Required Actions A.2 
and A.4 must be 
completed whenever 
Condition A is 
entered.

F.NH not within limit.

A.1

REQUIRED ACTION

Reduce THERMAL POWER 
to < 50% RTP.

AND 

AND Phuerme F 2 .

A.3 Reduce Power Range 
Neutron Flux-High 
trip setpoints to 
s 55% RTP.

AND

COMPLETION TIME 

4 hours 

24 hours 

72 hours 

(continued)
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F N 
3.2.2

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

Cxnser÷ 3.2.2 -3A"> 

SR 3.2.2.1 Verify FAH is within limite--specified in the Prior to 
COLR. exceeding 

75% RTP after 
each refueling 

AND 
31 Effective 
Full Power Days 
thereafter

(z"n.r-,c+ 3.Z2-23e * .- ,9 3.2.2.2

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



3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F*) 

Insert 3.2.2-3A: 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

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: 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

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

--------------------------

Verify FH is within limit specified in the 7 days 
COLR.

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

FREQUENCY



R1eplaced- by' NUREG-1431, Revision I, RAOG 
TechnlcaIl £p eclf1cQ÷ion wi+h excep ionis AFD 
roOed %n morkuup 3.2.3 

3. POWER DISTRIBUTION LIMITS 

3.2.3 AXIAL FLUX DIFFERENCE (AFD) 

LCO 3.2. The AFD: 

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

b. May deviate outside the target ban with THERMAL POWER 
< 90% RTP but a 50% RTP. provide FD is within the cceptable operation limits and umulative penalty 

viation time is s I hour dur' g the previous 24 hours.  Th acceptable operation limi s are specified in the 
COLR.  

c. May dev te outside the rget band with THERMAL POWER 
< 50% RT 

1. The AF- shall e co i'dered outside the target band when two or more OP B excore channels indicate AFD to be 
outside the targ, band.  

2. Penalty deviatyo'n tie shall be accumulated on the basis of a 1 minutelpenalt deviation for each I minute of power operat-ion with ERIIAL POWER a 50% RTP. and AFD 
outside thp'target band.  

3. Penalty 4 viation time sha be accumulated on the basis 
of a OX minute penalty devi tion for each 1 minute of power/operation with THERMAL WER > 15% RTP and < 5P% RTP. and AFD outside the arget band.  

4. 4/total of 16 hours of operation be accumulated with ,AFD outside the target band without enalty deviation 
/time during surveillance of power ra e channels in 7 accordance with SR 3.3.1.6. provided A is maintained within acceptable operation limits.  

/ 
APPLICABILITY: MODE 1 with THERMAL-POWER > 15% RTP.  

/

,/ 

/



AFD 
3.2.3

A.
a-

AND

B. Required Action anbý 
associated Completi, 
Time of Condition A 
not met.

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

THERMAL POWER 
< 90% RTP and 
2 50% RTP with 
cumulative penalty 
deviation time 
> I hour during th( 
previous 24 hours.,

OR 

THERMAL P( 
< 90% RTP S50% RTP 
within E 
operat/in

A. 1 Restore AFD to wi 
target band.

Reduce THERMAL 
to < 90% RTP.

15 minutes

POWER 130 minutes

(

BRAIDWOOD - UNITS I & 2 3.2.3-2 Amendment



ACT NS (continued)

AFD 
3.2.3 

/
CONDITION REQUIRED ACTION COMPLETION 

D. -NOTE - D.I Reduce THERMAL POWER 9 hours .' Require Action D.1 to < 15% RTP. / must be mpleted / whenever Cdition D/ 
is entered. •/ 

Requi red Acti on nd 

associated Comple ion 
Time for Condition 
not met.  

,/ 
/#

SURVEILLANCEE \ N /
N -

SR 3.2.3.1 Verify AFD is within lmit for each OPERABLE excore channel.  

/ \

SR 3.2.3.2 Update target fx difference. , 

// 

,/ 
/ 

/ 
7 

/ 
/

BRAIDWOOD - UNITS 1 & 2

FREQUENCY 

7 days

Once within 
31 Effective 
Full Power Days 
(EFPD) after 
each refueling 

AND 

31 EFPD 
ereafter 

Zontinued)

3.2.3 -3 Amendment 98



AFD 
3.2.3

REOUIREMENTS (CnntinMi.A
SURVEILLANCE FREQUENCY 

SR 3.2.• NOTE " 
The initial target flux difference after 
each refueling may be determined from design. predictions./ 

De rrmine. by measurement, the target flux Once within 
\ if enc/ 31 EFPD after 

each refueling 
AND 

"// 92 EFPD 
/ thereafter

\ ,/ 

*1 

j, 

/I

// 

/ 

/ 
I 

/ / 
or 

/ 
/° 

/ 

/ 

BRAIDWOOD - UNITS 1 & 2
3.2.3-4 Amendment 98
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AFD (R-46-Methed.2e.3 
3.2.31

3.2 POWER DISTRIBUTION LIMITS

3.2.30 AXIAL FLUX DIFFERENCE (AFD).(Rel..a'ed--A•ac.•
-Methodology) Offzct Control (RAOC)

LCO 3.2.3 The AFD in N flux difforonco •ta.it shall be 
within the limits specified in the COLR.

maintained

-- --------------------------- 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

ACTIONS

when PoFwer Dtsriu~ionr 
THERMAL POWER > 50% RTk. Mon~i-ort nq ys+yem (eOMS) 

IS iroperaolt

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 Verify AFD ithin limits for each OPERABLE 
excore channel.

7 days 

-fi* 

Onfee withl 

ther-fter with 
th~e AIFD .-..nito.

al 4

1* _______________________________________________

3.2.3 -1
"Wasf AI n6rc n i c-ri+ 

-Rev , 4gý5

,F -i-1.• C •mr



3.2.3 AXIAL FLUX DIFFERENCE (AFD)

Insert 3.2.3-lA:

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
Amendment x3.2.3 - 1A



3.2 POWER DISTRIBUTION LIMITS 

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

QPTR 
3.2.4

LCO 3.2.4

APPLICABILITY:

ACTIONS

The QPTR shall be s 1.02.  

MODE 1 with THERMAL POWER > 5 .... . -w hen Row er D ,i_.ir ufio n { 
50I RT . Ior- o e)

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. A.1 

AND 

A. 2 

AND 

A.3

Reduce THERMAL POWER 
a 3% from RTP for 
each 1% of QPTR 
> 1.00.  

Determine QPTR and 
reduce THERMAL POWER 
S3% from RTP for 
each 1% of QPTR 
> 1.00.  

Perform SR 3.2.1.1,1 
and SR 3.2.2.1.

AND

2 hours after 
each QPTR 
determi nati on 

Once per 
12 hours 

24 hours after 
achieving 
equilibrium 
conditions from 
a THERMAL POWER 
reduction per 
Required Action 
A.1 

AND 

Once per 7 days 
thereafter 

(continued)
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ý.FOR .INFORATION 
ONLY.  

ACTI ONS

OPTR 
3.2.4

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A. 4

AND 

A.5

Re-evaluate safety 
analyses and confirm 
results remain valid 
for duration of 
operation under this 
condition.

- 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 
detectors to restore 
QPTR to within 
limits.

AND

Prior to 
exceeding the 
THERMAL POWER 
limit of 
Required 
Action A.1 

Prior to 
exceeding the 
THERMAL POWER 
limits of 
Required 
Action A.1 

(continued)

BRAIDWOOD - UNITS I & 2 Amendment 98
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QPTR 
3.2.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.6 NOTE 
Perform Requi red 
Action A.6 only after 
Required Action A.5 
is completed.  

Perform SR 3.21.I. 24 hours after 
and SR 3.2.2.1. achieving 

equilibrium 
conditions at 
RTP not to 
exceed 48 hours 
after exceeding 
the THERMAL 
POWER limit of 
Required 
Action A.1 

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

BRAIDWOOD - UNITS 1 & 2 3.2.4-3 Amendment *-



QPTR 

3.2.4 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 NNOTES 
1. With input from one Power Range 

Neutron Flux channel inoperable and 
THERMAL POWER s 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 
se r+ 3.2,4- -4^ this Surveillance.  

Verify QPTR is s 1.02 by calculation. 7 days 

SR 3.2.4.2 -- NOTEA 
)INot required to be performed until 12 hours 

after input from one Power Range Neutron 
Flux channel is inoperable with THERMAL • r . - POWER > 75% RTP.  

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

BRAIDWOOD - UNITS 1 & 2 3.2.4-4 Amendment-Q6--



3.2.4 QUADRANT POWER TILT RATIO (QPTR)

Insert 3.2.4-4A: 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 312.4.1 NOTES 

1.  

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- - - - - - - - -
1.  

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

---- --------------------

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



-Iner't ITS 3. S

DNBR 
3.2.5

3.2 POWER DISTRIBUTION LIMITS

3.2.5 Departure from Nucleate Boiling Ratio (DNBR)

LCO 3.2.5 

APPLICABILITY:

DNBR shall be within the limit specified in the COLR.

MODE 1 with THERMAL POWER a 50% RTP when 
Monitoring System (PDMS) is OPERABLE.

Power Distribution

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 is within limit specified in 7 days 
the COLR.

BRAIDWOOD - UNITS 1 & 2
Amendment x3.2.5-1



FOR INFORATIO 
ONLY::.  

3.3 INST 

3.3.1 Reactor Trip System CRTS) Instrumentation

LCO 3.3.1 

APPLICABILITY:

RTS Instrumentati on 
3.3.1

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

According to Table 3.3.1-1.

ACTIONS

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)
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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 I & 2 Amendment 44-3.3.1 -2



RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION JREQUIRED ACTION ] COMPLETION TIME

D. One Power Range 
Neutron Flux-High 
channel inoperable.  

V 

f

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

D. 19 Place 
trip.

channel in

-1 4.
ANnf

D.I\2 Reduce THERMAL POWER 

to s 75% RTP.  

OR 

D.2.1 P~lace\'hannel in 
"trip. \ / 

AND 

---- ----- ---- --N...  
Only required/to be perfor d 
when the Pý?(er Range Neutron 
Flux input to QPTR is 
inopera{'1e.  

.Z2.2 Perform SR 3.2.4.2.

OR 

D--3 Be in MODE 3.

I _ _ _ _ _ _ _ _ _ I _ _ _ _

(continued)
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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-1O.  

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)
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RTS Instrumentation 
3.3.1

ACTIONS (continued)
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 
Neutron Flux channel 
inoperable.

K. One channel 
inoperable.

J.1 Restore channel to 
OPERABLE status.

OR 

J.2.1 Initiate action to 
fully insert all 
rods.  

AND 

J.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal.

.1 ___________

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

K.I Place channel in 
trip.

OR

K.2 Reduce THERMAL POWER 
to < P-7.

I -�

48 hours 

48 hours 

49 hours

6 hours 

12 hours

(continued)
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RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME 

L. One Turbine Trip NOTE- 
channel inoperable. The inoperable channel may be 

bypassed for up to 4 hours 
for surveillance testing of 
other channels.  

[.1 Place channel in 6 hours 

trip.  

OR 

[.2 Reduce THERMAL POWER 12 hours 
to < P-8.

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.

6 hours

OR 

M.2 Be in MODE 3. 12 hours

(continued).

BRAIDWOOD - UNITS 1 & 2
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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.  

OR 

N.2 Be in MODE 3. 7 hours

0. One or more channels 
inoperable.

0.1 Verify interlock is 
in required state for 
existing unit 
conditions.

OR

0.2 Be in MODE 3.

1 hour

7 hours

(continued)

BRAIDWOOD - UNITS I & 2
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RTS Instrumentation 
3.3.1

ACTIONS (continued) 

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

SR 3.3.1.1 Perform CHANNEL CHECK.

FREQUENCY 

12 hours

(continued)

BRAIDWOOD - UNITS I & 2
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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 
a 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 ý 3%.  

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

----- ------------------

Compare results of the incore deteto 
measurements to NIS AFD.

Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter

(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 erformed on the 
RTBB prior to placing the Uypass 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 is 2 75% RTP.  
-----------------------------------

Calibrate excore channels to agree with 92 EFPD 
incore detetor- measurements.  

SR 3.3.1.7 ------------ NOTE ------
Not required to be performed for source 
range instrumentation prior to entering 
MODE 3 from MODE - until 4 hours after 
entry into MDDE 3 
--------------------------------

Perform COT. 92 days 

(continued)
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (cnntiniwdl'

-NOTE---..  

This Surveillance shall include 
verification that interlocks P-6 and P-1I 
are in their required state for existing 
unit conditions.

Perform COT.

FREQUENCY 
4

-------------------------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

(continued)
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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.  
PA L1-------------------------------

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.11 --- NOTE
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
----------------------------

Perform CHANNEL CALIBRATION.

SR 3.3.1.12 Perform COT.

SR 3.3.1.13 ------------------ NOTE ---------------
Verification of seZDoint Is not required.  
---------------------------------

Perform TADOT.

18 months

18 months

18 months 

(continued)
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SURVEILLANCE REQUIREMENTS (rnntini id'

. 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 - 1+- 12 Amendment 9&
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RTS Instrumentation 
3.3.1

Table 3.3J1-1 (page 1 of 6) 
Reactor Trip System Instruimentation

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOwAS-..  FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

1. Manual Reactor Trip 1.2 

3 (a). 4 (a). 5 (a)

2 Power Range Neutron 
Flux 

a. High

b. Low

3. Power Range Neutron 
Flux Rate 

a. High Positive Rate 

. Hign Negative Rate

1.2

(b) 2

4 

4

4

D0SR 3.3.1.1 
SR 3.3.!.2 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.7 
SR 3.3.1.11

E

intermecia:e Range 
Neutron Fux 

Source Range Neutron 
F ux

SR 3.3.1.7 

SR 3.3.1.11 SR 3.3.1.15

F.G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

H.I -SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

I.J SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.11 SR 3.3.1.15

(continuedo 
l:rn Rod I•0ntrol System capable .. r one or more rods not fully inserted.  

, eioh :he .- 1C (Power Range Ne.;-:- --."÷ K.  
.. Aoove tne '-6 (Source Range Bloc. i:;:÷ :nterlock.  
,d Belo. tne D-; (Source Range Bloc. i'-1•e Interlock

3'a :

BRAIDWOOD - UNITS 1 & 2
Amendment .;9-& .e.

2 

2

B 

C

SR 3.3.1.13 

SR 3.3.1.13

NA 

NA

RTP 

RTP 

6.2Z RTP 
with time 
constant 
z 2 sec 

s 6.2% RTP 
with time 
constant 
z 2 sec 

s 30.0Z RTP

S1.42 E5 cps 

* 1.42 E5 cps

.(L
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RTS Instrumentation 
"3.3.1 

Table 3.3.14 (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 C ýPage 
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 Refer t: 
SR 3.3.1.7 Note 2 :Pace 
SR 3.3.1.10 3.3. -i9) 
SR 3.3.1.15 

8. Pressurizer Pressure 
I a. Low i(e) 4 K SR 3.3.1.1 k 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 

Pressurize- Water ,.e Leves - Wtgh 
K SR 3.3.1.1 s 93.51 of SR 3.3.1.7 instrument 

SR 3.3.1.10 span 

1 ea::cr Coolant ,(e) Ow - LOw (per loop) K SR 3.3.1.1 - 89.31 of SR 3.3.1.7 loop minimum 
SR 3.3.1.10 measured flow 
SR 3.3.1.15 

"Reactor Coolant Pump (RCP) BreaKer Position K SR 3.3.1.13 NA 
,Der train) 

(continued) 
e Aoove the P.7 (Low Power Reatct- s5--. r:goc

BRAIDWOOD - UNITS 1 & 2
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RTS Instrumentati on 
3.3.1

Table 3.3.1-d (page 3 of 6) 
Reactor Trip System Instrumentation

APPLICABLE MODES OR OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOA FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALJE

12. Undervoltage 
RCPs (per train) 

13. Underfrequency 
RCPs (per train) 

14. Steam Generator (SG) 
Water Level - Low 
Low (per SG) 

a. Unit 1

l(e)

l(e)

1.2

b. Unit 2

15. urbine Trip 

a Emergency Trip 
meaoer Pressure 
(per train) 

S T uotine Throttle 
Valve :losure 
kpe, tram) 

Safety Injection (SI) 
.ncut from Engineered 
Safetv Feature 
A:tuaticr System 
k SPAS)

4 K

4

4

SR 3.3.1.9 
SR 3.3.1 IC 
SR 3.3.1.15

K SR 3.3.1.9 
SR 3.3.1.IC 
SR 3.3.1.15

E SR 3.3. 1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

L 

L

. trains

SR 3.3.1.10 
SR 3.3.1.14 

SR 3.3 1.10 
SR 3.3.1.14

M SR 3.3.1.13

(continued) 
e Aýove tne P-7 (Low Power Reactz--

ADove te 0-8 (Power Range Neu.,, ..

BRAIDWOOD - UNITS 1 & 2 Amendment +9o-& i

S4920 V

narrow range 
.nstrumen; 

spar 

L 34.8. of 
narrow range 

instrument 
span

a 910 psig 

a 1 open

NA
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 4 of 6) 
Reactor Trip System Instrumentation

APPLICABLE MODES OR 
OTHER SPECIFIED REOUIRED SURVEILLANCE ALLO4ABLE FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VAMUE 

17. Reactor Trip 
System Interlocks 
a. Source Range Block 2 (d) 2 0 SR 3.3.1.11 6-i- amp Permissive. P-6 SR 3.3.1.12 

b. Low Power Reactor 
Trips Block. P-7 

(1) P-10 Input 3 P SR 3.3.1.11 NA 
SR 3.3.1.12 

(2) P-13 Input I 2 P SR 3.3.1.10 NA SR 3.3.1.12 

c. Power Range 3 P SR 3.3.!.11 32.1. RTP Neutron Flux. P-8 
SR 3.3.1.12 

d. Power Range ".2 3 0 SR 3.3.1.11 7 7.9• RTP and Neutron Flux. P-10 SR 3.3.1.12 12.1. RTP 
e. Turbine Impulse 2 P SR 3.3.1.10 s 12.1t Pressure. P-13 SR 3.3.1.12 turbine power 

1E. Reactor Trip (g) " 2 trains N SR 3.3.1.4 Breakers (RT~s) g) NA 
3 (a E.. 4 trains C SR 3.3.1.4 NA 

SRea:to Trip Breaker ;0T6 SR 3.3.1.4 NA u"rervoltaae and Shunt 
SMechansms 

3 -a -- a'. : .a, e- ;TB C SR 3.3.1.4 NA 

A, zoma:ic Trip Logic train, M SR 3.3.1.5 NA 
a : a , a !ra'nr- C SR 3.3.1.5 NA

^:i' Roc Control System capablý " - "" -. more rods not fully inserted.
Eelo- tne P-6 (Source Range Bic: .. . ..  

nz.cuJing any reactor trip bypa!- :..-: *.* z- - and closed for bypassing an RTB.

BRAIDWOOD - UNITS I & 2
Amendment-%3. 3.1 - i-ý167



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

Note 1: Overtemperature AT

RTS Instrumentation 
3.3.1

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

(1+Tls) A T - .+- - .s
K2 (1+T 5 s)A[ToK,3 ET

(1+ 6s) -Tj + K3 (P -P) - fi(A I)

Where: AT is measured Reactor Coolant System (RCS) AT. OF.  
ATO is the indicated AT at RTP, OF.  
s is the Laplace transform operator. secI.  
T is the measured RCS average temperature, OF.  
T' is the nominal Ta at RTP. 5 588.40F.  

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

= 1.325 
= 8 sec 
= 33 sec

K
T

T:

= 0.0297,'OF 
= 3 sec 
= 4 sec

f,(A1) = -3.35{24 + (qt - qý)} 
0% of RTP 
4 .11{(q, - % - 10}

when 
when 
when

K3 = 

T3 

T4 

qt
-24% 
qt -

0.00181/psig 
2 sec 
2 sec 

qb < - 24% RTP 
RTP s qt - q, 

qb > 10% RTP

Where q. and q: are percent 
of the core. respectively.  
POWER in percent -

RTP in the 
and qt + qb

upper and lower halves 
is the total THERMAL

BRAIDWOOD - UNITS 1 & 2 Amendment H@ -&-4.G•
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T4

10% RTP
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RTS Instrumentation 
3.3.1

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

Note 2: OverDower AT

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

A T (Q+rTs) 
(1+T 2s)

• ATo K4- K5 1rs [7 S T-K T

Where: AT is measured RCS AT. OF.  
ATo is the indicated AT at RTP, OF.  
s is the Laplace transform operator. sec 1 .  
T is the measured RCS average temperature, 
T is the nominal T , at RTP. s 588.4 0 F.

OF

K4 = 1.072 K5 = 0.02/°F for increasing TaIg 
O/°F for decreasing T,,g

K6 = 0.00245/°F when T > T" 
0/'F when T s T"

T2 = 3 sec 
T7 = 10 sec

T3 -s 2 sec

f,(AI) = 0 for all Al.

BRAIDWOOD - UNITS 1 & 2 Amendment 4494-&-4g
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Reporting Requirements 
5.6 

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 3.2. 5 ,"triure LCO 3.1.3. "Moderator Temperature.Coefficient".  fronm Nuuleoae Boi•in~g LCO 3.1.5: "Shutdown Bank Insertion Limits"; lofbo 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 Channel Factor (F.)"; "3.2.3 "AXIAL FLUX DIFFERENCE (AFD)". a" 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. lWCAt C35"- ' iRrbto otrol ad Lo 
WCA -,12 2-A•, a core ikoni fl9 n rai-ions suppr+ se 

3. NFR-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 Phoenix-P and ANC Computer Codes." July 1990.  
5. ComE- lette- from D. Saccomando to the Office of Nuclea- Rea:z:c- Regulation dated December 21. 1994.  transmittinc 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 Facilitv Operating Licenses-Reactivity Control 

Systems." 

BRAIDWOOD - UNITS 1 & 2 5.6-3 Amendment-9&



Reporting Requi rements 
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-i: 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 lac.dl usi.ng NOTRUMP Code." August 1985.  

11. WCAP-10216S. Revision 1. "Relaxation of Constant 
Axial Offset Control - FQ 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) limits. nuclear limits such as SDM. transient analysis limits, and accident analysis limits) of the safety 
analysis are met: and 

d. The COLR. includ-no lynv midcycle revisions or supplements.  shall be provieO upon issuance for each reload cycle to the 
NRC.  

- UNTITS I & 2 5.6-4 Amendment-98-
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Rod Group Alignment

3.1.4 Rod Group Alignment Limits

LCD 3.1.4

APPLICABILITY:

All shutdown and control rods shall be OPERABLE.  

AND 

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

MODES 1 and 2.

A. One or more rod(s) 
inoperable.

A.1.1 Verify SDM is within 
the limits specified 
in the COLR.

OR

A.1.2 Initiate boration to 
restore SDM to within 
limit.

AND

A. 2 Be in MODE 3.

(continued)

BYRON - UNITS I & 2 3.1.4-1 Amendment 106

FOR INFORMATION 
ONLY j 3.1• fl, -,TtIIY rl •~

Limits 
3.1.4

12 steps

1 hour

1 hour

6 hours



Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)

COUNDITION

B. One rod not within 
alignment limit.

REQUIRED ACTION
N1

B.1.1 Verify SDM is within 
the limits specified 
in the COLR.  

OR 

B.1.2 Initiate boration to 
restore SDM t6owithin 
limit.  

AND

B.2 Reduce THERMAL POWER 
to s 75% RTP.

AND

B.3 Verify SDM is within 
the limits specified 
in the COLR.

AND

B.4 Determine Heat Flux 
Hot Channel Factor 
(F0(Z)) and Nuclear 
Enthalpy Rise Hot r.,,uII , I cLLUI .

01LU k,rN 

AND

BYRON - UNITS 1 & 2 3.1.4-2 Amendment x

COMPLETION TIME 

1 hour 

I hour 

2 hours from 
discovery of 
Condition B 
concurrent with 
inoperability of 
Power 
Distribution 
Monitoring 
System (PDMS) 

Once per 
12 hours 

72 hours 

(continued)



Rod Group Alignment

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 
within alignment 
limit.

C.1.1 Verify SDM is within 
the limits specified 
in the COLR.

Initiate boration to 
restore required SDM 
to within limit.

Be in MODE 3.

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

Restore rod(s) to 
within alignment 
limit.

1 hour 

I hour 

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

72 hours

(continued)

BYRON - UNITS 1 & 2 3.1.4-3 Amendment x

Limits 
3.1.4

OR 

C.1.2

AND

C.2

AND

C.3

I



Rod Group Alignment Limits 
3.1.4

BYRON - UNITS 1 & 2 3.1.4-4 Amendment x

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 limit.  

SR 3.1.4.2 Verify rod freedom of movement 92 days 
(trippability) by moving each rod not fully inserted in the core Ž 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 :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. Tavg a 550OP. ana 

b. All reactor coolant pumps operating.



Rod Position Indication 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Rod Position Indication

LCO 3.1.7

APPLICABILITY:

The Digital Rod 
Demand Position 

MODES 1 and 2.

Position Indication (DRPI) System and the 
Indication System shall be OPERABLE.

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DRPI per group 
inoperable for one or 
more groups.

B. One or more rods with 
inoperable DRPIs have
been moved in excess 
of 24 steps in one 
direction since the 
last determination of 
the rod's position.

A.1

OR

A. 2

B.I

OR

B.2

Verify the position 
of the rods with 
inoperable DRPIs.  

Reduce THERMAL POWER 
to s 50% RTP.

Initiate action to 
verify the position 
of the rods with 
inoperable DRPIs.  

Reduce THERMAL POWER 
to s 50% RTP.

Once per 8 hours 

8 hours

Immediately 

8 hours

J - - -

(continued)

BYRON - UNITS 1 & 2 3.1.7-1 Amendment x

ACTIONS



FOR INFORMATION

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 
s 12 steps apart.  

OR 

C.2 Reduce-THERMAL POWER 8 hours 
to s 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

Rod Position Indication 
3.1.7



Fo( Z) 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

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

LCO 3.2.1 Fo(Z), as approximated by Fo(Z) and Fw(Z). shall 
limit specified in the COLR.

be within the

APPLICABILITY:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fo(Z) not within 
limit.

B. Fo(Z) not within 
limit.

A.1

AND 

A.2

Reduce THERMAL POWER 
S1% RTP for each 
1% Fo(Z) exceeds 
limit.  

Reduce Power Range 
Neutron Flux-High 
trip setpoints a 1% 
for each 1% Fc(Z) 
exceeds limit.

AND

A. 3 Reduce Overpower 
trip setpoints a 
for each 1% FR(Z) 
exceeds limit.

AT 
1%

15 minutes 

72 hours 

72 hours

I i
8.1 Reduce THERMAL POWER 

> 1% RTP for each 
1% FE(Z) exceeds 
l.mit.

AND

4 hours 

(continued)

BYRON - UNITS 1 & 2 Amendment x

MODE 1.

I

3.2.1 -1



Fo(Z) 
3.2.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2 Reduce Power Range 72 hours 
Neutron Flux-High 
trip setpoints a 1% 
for each 1% Fw(Z) 
exceeds limit.  

AND 

B.3 Reduce Overpower AT 72 hours 
trip setpoints 2 1% 
for each 1% Fw(Z) 
exceeds limit.  

C. Required Action and C.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

BYRON - UNITS 1 & 2
Amendment x3.2.1 -2



Fo(Z) 
3.2.1

SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1- ~~NOTESS 
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 (POMS) 
inoperable. Performance of SR 3.2.1.3 
satisfies the initial performance of 
this SR after declaring PDMS 
inoperable.  

---------------------- -----

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

BYRON - UNITS I & 2 3.2.1-3

Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 
a 10% RTP. the 
THERMAL POWER 
at which F•(Z) 
was last 
verified 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter

(continued) 

Amendment x



F0 (Z) 
3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

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 Fo'(Z) measurements indicate that the

maximum over z IK(Z)

has increased since the previous 
evaluation of Fo(Z): 

a. Increase Fo(Z) by the greater of a 
factor of1.02 or by an 
appropriate factor specified in 
the COLR and reverify Fo(Z) is 
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 flux maps indicate 
that the

maximum over z IF0(Z) 

K(Z)

has not inCreased.  ---- --- ---- ---- ---- ----

BYRON - UNITS 1 & 2

FRQEC

(continued)

3.2.1-4 Amendment x

FREQUENCY

1



Fo( Z) 
3.2.1 

SURV EILLANCE 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 Fo(Z) is within limit specified in Prior to the COLR. exceeding 
75% RTP after 
each refueling 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 

10% RTP. the 
THERMAL POWER 
at which Fo(Z) 
was last 
verified 

AND 

31 EFPD 
thereafter 

(continued)

BYRON - UNITS I & 2 3.2.1-5 Amendment x



F0 (Z) 
3.2.1

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

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

Verify F8(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 F0(Z) is within limit specified in 7 days 
the COLR.

BYRON - UNITS 1 & 2 3.2.1-6 Amendment x



F N 

3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F,')

' LCO 3.2.2 

APPLICABILITY:

FAN shall be within the limit specified in the COLR.  

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. -NOTE---
Required Actions A.2 
and A.4 must be 
completed whenever 
Condition A is 
entered.  

F&N, not within limit.

A.1 

AND 

A.2 

AND 

A.3

Reduce THERMAL POWER 
to < 50% RTP.

Determine F,,.

Reduce Power Range 
Neutron Flux-High 
trip setpoints to 
: 55% RTP.

AND

4 hours 

24 hours 

72 hours 

(continued)

BYRON - UNITS 1 & 2 3.2.2-1 Amendment x



F3.2.  
3.2.2

ACTIONS

CONDITION

A. (continued)

B. Required Action and 
associated Completion 
Time not met.

REQUIRED ACTION
COMPLETION TIME I I

A.4 .NOTE- ----
THERMAL POWER does 
not have to be 
reduced to comply 
with this Required 
Action.

Determi ne FNH.

B.1 Be in MODE 2.

Prior to 
exceeding 
50% RTP 

AND 

Prior to 
exceeding 
75% RTP 

AND 

24 hours after 
reaching 
- 95% RTP

6 hours

BYRON - UNITS 1 & 2 3.2.2-2 Amendment x

[COMPLETION TIME

i



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 F&H 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 F6H is within limit specified in the 
COLR. 7 days

BYRON - 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

APPLICABILITY:

The AFD shall be maintained within the limits specified in the COLR.  

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

MODE I with THERMAL POWER a 50% 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 inoperable.  

------------------------------------

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

BYRON - UNITS 1 & 2 3.2.3- 1 Amendment x



QPTR 
3.2.4

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

APPLICABILITY:

ACTIONS

The QPTR shall be s 1.02.  

MODE 1 with THERMAL POWER > 
Monitoring System (PDMS) is

50% RTP when Power Distribution 
inoperable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. A.1

AND 

A. 2

AND 

A. 3

Reduce THERMAL POWER 
a 3% from RTP for 
each 1% of QPTR 
> 1.00.  

Determine QPTR and 
reduce THERMAL POWER 
S3% from RTP for 
each 1% of QPTR 
> 1.00.

Perform SR 3.2.1.1.  
SR 3.2.1.2, and 
SR 3.2.2.1.

AND

2 hours after 
each QPTR 
determination 

Once per 
12 hours 

24 hours after 
achieving 
equi librium 
conditions from 
a THERMAL POWER 
reduction per 
Required Action 
A.1 

AND 

Once per 7 days 
thereafter 

(continued)

BYRON - UNITS 1 & 2 3.2.4- 1 Amendment x

.1



IFOR INF0RMATION 
0ONLY-

A. (continued)

"CONDITION REQUIRED ACTION COMPLETION TIME

A.4

AND 

A. 5

Re-evaluate safety 
analyses and confirm 
results remain valid 
for duration of 
operation under this 
condition.

- - 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 
detectors to restore 
QPTR to within 
limits.

AND

Prior to 
exceeding the 
THERMAL POWER 
limit of 
Requi red 
Action A.1 

Prior to 
exceeding the 
THERMAL POWER 
limits of 
Requi red 
Action A.1 

(continued)

BYRON - UNITS 1 & 2 3.2.4-2 Amendment 106

QPTR 
3.2.4



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 limit of 
Required 
Action A.1 

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

BYRON - UNITS 1 & 2 3.2.4-3 Amendment x



QPTR 
3.2.4

SURVEILLANCE RFflITIRFMFNTFF

SURVEILLANCE FREQUENCY

SR 3.2.4.1 NOTES 
1. With input from one Power Range 

Neutron Flux channel inoperable and 
THERMAL POWER s 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 
inoperable.  

Verify QPTR is • 1.02 by calculation. 7 days

-.------------------------------------------ 4

SR 3.2.4.2 ----------- NOTES ----- __ 
I. Not required to be performed until 

12 hours after input from one Power 
Range Neutron Flux channel is 
inoperable with THERMAL POWER 
> 752 RTP.  

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

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

BYRON - UNITS 1 & 2 3.2.4-4 Amendment x

12 hours

I ____________________________________________________________



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 I with THERMAL POWER a 50% RTP when 
Monitoring System (PDMS) is OPERABLE.

Power Distribution

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 is within limit specified in 7 days 
the COLR.

BYRON - UNITS 1 & 2
Amendment x3.2.5-1



3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1.  

APPLICABILITY:

iFOR INFRMTION 
ONLY,

shall be OPERABLE.  

According to Table 3.3.1-1.

ACTIONS

-- -- N-E--------------...-Separate Condition entry is allowed for each Function.  -----------------------

LUNUI [IOIN

A. One or more Functions 
with one or more 
required channels or 
trains inoperable.

B. One Manual Reactor 
Trip channel 
i noperabl e.

REQUIRED ACTION

A. I

B.1I

Enter the Condition 
referenced in 
Table 3.3.1-1 for the 
channel(s) or 
train(s).

Restore channel to 
OPERABLE status.

OR 

B.2 Be in MODE 3.

COMPLETION TIME

Immediately

48 hours 

54 hours

(continued)

BYRON - UNITS 1 & 2 3.3.1-1 Amendment 106

RTS Instrumentation 
3.3.1

i I -



RTS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION 

C. One channel or train 
inoperable.

D. One Power Range 
Neutron Flux- High 
channel inoperable.

REQUIRED ACTION

- -- N O T E -. ..  
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.

OR 

C.2.1 Initiate action to 
fully insert all 
rods.  

AND 

C.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal.

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

)).I Place channel in 
trip.

OR 

D.2 ' Be in MODE 3.

COMPLETION TIME

48 hours 

48 hours 

49 hours

6 hours 

12 hours

(continued)

BYRON - UNITS 1 & 2 3.3.1-2 Amendment x

C.1 Restore channel or 
train to OPERABLE 
status.



RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME 

E. One channel NOTEE 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 
Neutron Flux channel 
inoperable.

G. Two Intermediate Range 
Neutron Flux channels 
inoperable.

H. One Source Range 
Neutron Flux channel 
inoperable.

F.1 Reduce THERMAL POWER 
to < P-6.

OR

F.2

G.I

AND

G.2

Increase THERMAL 
POWER to > P-1O.

Suspend operations 
involving positive 
reactivity additions.  

Reduce THERMAL POWER 
to < P-6.

2 hours 

2 hours

Immediately 

2 hours

I I
H.1 Suspend operations Immediately 

involving positive 
reactivity additions.

(continued)

BYRON - UNITS 1 & 2 3.3.1-3 Amendment x



RTS Instrumentation 
3.3.1

ACTIONS (continued)
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 
Neutron Flux channel 
inoperable.

K. One channel 
inoperable.

J.1 Restore channel to 
OPERABLE status.

OR 

J.2.1 Initiate action to 
fully insert all 
rods.  

AND 

J.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal.

48 hours 

48 hours 

49 hours

I I
----- ---- NOTE---- 

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

K.I Place channel in 
trip.

OR 
K.2 Reduce THERMAL POWER 

to <P-7.

6 hours 

12 hours

(continued)

BYRON - UNITS 1 & 2 3.3.1-4 Amendment x
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RTS Instrumentation 
3.3.1

ACTIONS (conti nued)

CONDITION

L. One Turbine Trip 
channel inoperable.

M. One train inoperable.

ICOPEINTM
REQUIRED ACTION

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

L.1 

OR 

L.2

Place channel in 
trip.

Reduce THERMAL POWER 
to < P-8.

6 hours 

12 hours

I I
-- -- - --- 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

(continued)

BYRON - UNITS 1 & 2 3.3.1-5 Amendment x

ACTIONS (continued)
[COMPLETION TIME



RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION ICOMPLETION TIME

N. One RTB train 
inoperable.

0. One or more channels 
inoperable.

-- NNOTES 
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 
OPERABLE status.

OR

N.2

0.1

Be in MODE 3.

Verify interlock is 
in required state for 
existing unit 
conditions.

1 hour 

7 hours

I hour

OR 

0.2 Be in MODE 3. 7 hours 

(continued)

BYRON - UNITS 1 & 2 3.3.1-6 Amendment x

.......... ............. .......... I I



RTS Instrumentation 
3.3.1

ACTIONS (continued) 

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.  
------------ - -------------------------------

(continued)

BYRON - UNITS 1 & 2 3.3.1-7 Amendment x



RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEI LLANCE

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 
S15% RTP.  

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

SR 3.3.1.3 - NOTES--
1. Adjust NIS channel if absolute difference is a 3%.  

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

-- - --- - - -------------

Compare results of the incore measurements 
to NIS AFD.

FREQUENCY 

24 hours

Prior to 
exceeding 
75% RTP after 
each refueling

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter

(continued)

BYRON - UNITS I & 2 3.3.1-8 Amendment x

(continued!



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

SR 3.3.1.7

- ------------ NOTE--- -
Not required to be performed until 24 hours 
after THERMAL POWER is a 75% RTP.  -------------------------

Calibrate excore channels to agree with 
incore measurements.

------- ------ -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 EFPD

92 days

(continued)

BYRON - UNITS 1 & 2 3.3.1-9 Amendment x



RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (cnntinPH)

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.....-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 

(continued)

BYRON - UNITS 1 & 2 3.3.1-10 Amendment x



RTS Instrumentati on 
3.3.1

SURVEILLANCE REQUIREMENTS (continued),

SURVEILLANCE

SR 3.3.1.9 NOTE

Verification of setpoint is not required.  

Perform TADOT. 92 days

er� -' -�

)KZ 0. J.1. u NOTU
This Surveillance shall include 
verification that the time constants are adjusted to the prescribed values.  

Perform CHANNEL CALIBRATION.  

SR 3.3.1.11 -------- NOTE------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

-- --------------------------

Perform CHANNEL CALIBRATION.  

SR 3.3.1.12 Perform COT.  

SR 3.3.1.13 ------------------ NOTE --------

Verification of setpoint is not required.  
------------------------------ -------
Perform TADOT.

BYRON - UNITS 1 & 2

18 months 

18 months 

18 months 

18 months 

(continued)

3.3.1-11 Amendment x

FREQUENCY



RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (rnntindii

SURVEILLANCE

SR 3.3.1.14 V ic o os-NOTEi Verification of setpoint i s not requi red.

Perform TADOT.

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

Verify RTS RESPONSE TIME is within limits.

FREQUENCY

-NOTE-
Only required 
when not 
performed.  
within previous 
31 days 

Prior to 
reactor startup

18 months on a 
STAGGERED TEST BASIS

BASIS 
I ____________________________________________________________

BYRON - UNITS 1 & 2 3.3.1-12 Amendment x

FREQUENCY



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 
3(a). 4(a). 5(a)

2 

2 C

SR 3.3.1.13 

SR 3.3.1.13

NA 

NA

2. Power Range Neutron 
Flux 

a. High

b. Low

3. Power Range Neutron 
Flux Rate 

a. High Positive Rate 

b. High Negative Rate 

rntermediate Range 
Neutron Flux

1,2 4

4

1.2

'(b: ,(c)

4 

2

Source Range Neutron r-.ux

D SR 3.3.1.1 
SR 3.3.1.2 
SR 3.3.1.7 SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.7 
SR 3.3.1.11 

E SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

F.G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

H.I SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

I.J SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15

,a, wtn Roo Control System capable of r-z witr•3a.al or one or more rods not fully inserted.  

(, Below tne P-10 (Power Range Neutron -iuA. IrterlocK 

Above tne P-6 (Source Range Block Pe-r'.ssive. interlock.  

,:C Below tne P-6 (Source Range Block Permiss.ve- interlock.  

BYRON - UNITS 1 & 2 3.3.1-13
Amendment x

s 110 8% 
RTP 

' 27.0% 
RTP 

s 6.2% RTP 
with time 
constant 
z 2 sec 

S6.2% RTP 
with time 
constant 
z 2 sec 

S30.0% RTP

s 1.42 E5 cps 

s 1.42 ES cps

(continued)



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip Sy~tem Instrumentation

APPLICABLE MOOES OR 
OTHER SPECIFIED 

CONDITIONS
REQUIRED CHANNELS

CONDITIONS REQUIREMENTS

SURVEILLANCE

6. Overtemperature AT 

7. Overpower AT

1.2 

1.2

4 

4

E SR 3.3.1.1 
SR 3.3.1.3 
SR 3.3.1.6 

SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 SR 3.3.1.15

8. Pressurizer Pressure 

a. Low

b. High

9. Pressurizer Water 
Level - High 

1C Reactor Coolant 
7'0w - Low (per loop)

1 (e)

(e)

4 

4

K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 

SR 3.3.1.7 SR 3.3.1.10 
SR 3.3.1.15 

K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10

3 SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

" Reactor Coolant Pump 
(RCPý BreaKer Position 
Iper train)

K SR 3.3.1.13

(continued) 
:e. A:love the P-7 (Low Power Reacto- Tr!,- Bic, ":er:OCL

BYRON - UNITS 1 & 2 3.3.1-14 Amendment x

FUNCTION

Refer to 
Note i (Page 

3.3.1-18) 

Refer to 
Note 2 (Page 

3.3.1-19)

* 1875 psig 

S2393 psig 

* 93.5% of 
instrument 

span 

• 89.3% of 
loop minimum 

measured flow

NA

ALLOWABLE 
/AI "lr



RTS Instrumentation 
3.3.1

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

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

12. Undervoltage 
RCPs (per train) 

13. Underfrequency 
RCPs (per train) 

14. Steam Generator (SG) 
Water Level - Low 
Low (per SG) 

a. Unit I 

b. Unit 2

l(e) 

l(e)

1.2 

1.2

4 

4

K SR 3.3.1.9 
SR 3.3.1.10 
SR 3.3.1.15

K

4 

4

SR 3.3.1.9 
SR 3.3.1.10 
SR 3.3.1.15

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

15 Turbine Trip 

a- Emergency Trip 
Header Pressure 
(per train) 

o Turbine Throttle 
Valve Closure 
Cper train) 

i6 Safety Injection (SI) 
Input from Engineered 
Safety Feature 
Actuation System 
(ESFAS)

3 L 

L4

1.2 2 trains

SR 3.3.1.10 
SR 3.3.1.14 

SR 3.3.1.10 
SR 3.3.1.14

M SR 3.3.1.13

(continued) 
(e) Above the P-7 (Low Power Reactor Tric: BloCt -Pterlock 
:f Above tne P-6 (Power Range Neutror ;iux, 'rteC:k

BYRON - UNITS 1 & 2 3.3.1-15 Amendment x

S4920 V 

i 56.08 Hz

S16. 1% of 
narrow range 

instrument 
span 

a 34.8% of 
narrow range 
instrument 

span

z 910 psig 

S1% open 

NA



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 REOUIREMENTS VALUE 

17. Reactor Trip 
System Interlocks 
a. Source Range Block 2 (d) 2 0 SR 3.3.1.11 a 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 P SR 3.3.1.11 NA 

SR 3.3.1.12 
(2) P-13 Input 1 2 P SR 3.3.1.10 NA 

SR 3.3.1.12 
c. Power Range 1 3 P SR 3.3.1.11 s 32.1% RTP Neutron Flux. P-8 SR 3.3.1.12 
d. Power Range 1.2 3 0 SR 3.3.1.11 a 7.9% RTP and Neutron Flux, P-i1 

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 

18. Reactor Trip 1.2 2 trains N SR 3.3.1.4 BreaKers (RT~s)(g) 1.NAran R ...  
3(a0) 4 (a). 5(a: 2 trains C SR 3.3.1.4 NA 

19 Reactor Trip Breaker 1.2 1 each per RTB Q SR 3.3.1.4 NA unoervoltage and Shunt aNA 
Trip Mechanisms 3 a (a). 5(a ' each Der RTB C SR 3.3.1.4 NA 

2Z Automatic Trip Logic 2 trains M SR 3.3.1.5 NA 
3 (a;. 4 (a). 5 taj 2 trains C SR 3.3.1.5 NA

BYRON - UNITS 1 & 2 3.3.1-16 Amendment x

witn Roo Control System capable c' :: w't d.1=-- Di one o, more rods not fully inserted.  

Below tne P-6 (Source Range Bic:. ...  
Including any reactor trip bypas: t-eace- -,!- 1- 'az~e- in and closed for bypassing an RTB.

ka,



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

Note 1: Overtemperature AT

RTS Instrumentation 
3.3.1

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

A T 
(1+r2s)

LATo Kj- K2(r T -T + K(P- (aI) T3SJ (1 + Ts (+T6S) 3 (

Where: AT is measured Reactor Coolant System (RCS) AT. OF.  
ATo is the indicated AT at RTP. OF.  
s is the Laplace transform operator, sec-1 .  
T, is the measured RCS average temperature. OF.  
T is the nominal Ta at RTP. ! 588.4 0 F.  

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

K, = 0.0297'OF 
T1 = 3 sec 
T5 = 4 sec

K3 = 

T3 < 

T6 ;

0.00181/psig 
2 sec 
2 sec

f1(Al) = -3.35{24 + 
0% of RTP

(qt - qv)}

4.11{(qt - ql) - 10}

when 
when 
when

qt - qb < 24% RTP 
-24% RTP qt - qb r 10% RTP 
qt - qb > 10% RTP

Where q, and q,, are percent 
of the core. respectively.  
POWER in percent PT:

RTP in the 
and qt + qb

upper and lower halves 
is the total THERMAL

BYRON - UNITS 1 & 2 3.3.1 -17 Amendment x

KI 
T, 

T4

= 1.325 
= 8 sec 
= 33 sec



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.

(1 T 2S) + T3S I 1+T7 s ] _K+1K6T 1 
I +T6S

Where: AT is measured RCS AT. OF.  
ATo is the indicated AT at RTP. °F.  
s is the Laplace transform operator, sec-1 .  
T "is the measured RCS average temperature. OF.  
T is the nominal Tavg at RTP. s 588.4 0F.

K4 = 1.072

T.  
TA

: 8 sec 
2 sec

K5 = 0.02/°F for increasing Tavg 
0/1F for decreasing Tavg

S= 3 sec 
T, = 10 sec

K6 = 0.00245/°F when T > T" 
0/°F when T - T"

T3- z2 sec

f,(AI) = 0 for all Al.

BYRON - UNITS 1 & 2 3.3.1 - 18 Amendment x

- T1I f2.(A I)}



Reporting Requirements 
5.6 

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": 
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 (FNH)" 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 previ-ously 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 
or Benchmark of PWR Nuclear Design Methods Using the Phoenix-P ana ANC Computer Codes." July 1990.  

5. ComEa 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 Informatlon 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.  

77 . WCAP-9561-P-A, Add. 3, "BART A-i: 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) limits, 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.  shall be provided uoon issuance for each reload cycle to the 

NRC.

BYRON - UNITS 1 & 2 5.6-4 Amendment x
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Rod Group Alignment Limits 
3.1.4

3.1.4 Rod Group Alignment Limits

LCO 3.1.4

APPLICABILITY:

All shutdown and control rods shall be OPERABLE.  

AND 

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

MODES 1 and 2.

ACTIONS

CONDIT!ION

A. One or more rod(s) 
inoperable.

REQUIRED ACTION

A. 1. 1 Verify- SDM i s wi thi n 
the limits specified 
in the COLR.  

OR 

A.1.2 Initiate boration to 
restore SDM to within 
limit.  

AND

A. 2 Be in MODE 3.

COMPLETION TIME 

1 hour 

1 hour 

6 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-1 Amendment 98



Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)'

CONDITION

B. One rod not within 
alignment limit.

REQUIRED ACTION
I

B.1.1 Verify SDM is within 
the limits specified 
in the COLR.  

OR 

B.1.2 Initiate boration to 
restore SDM to within 
limit.  

AND

B.2 Reduce THERMAL POWER 
to s 75% RTP.

AND

B.3 

AND 

B.4

Verify SDM is within 
the limits specified 
in the COLR.  

Determine Heat Flux 
Hot Channel Factor 
(F:(Z)) and Nuclear 
Enthalpy Rise Hot 
:nannel Factor (FNH).

AND

COMPLETION TIME

I

BRAIDWOOD - UNITS I & 2 3.1.4-2 Amendment x

ACTIONS (continued)'

1 hour 

I hour 

2 hours from 
discovery of 
Condition B 
concurrent with 
inoperability of 
Power 
Distribution 
Monitoring 
System (PDMS) 

Once per 
12 hours 

72 hours 

(continued)



Rod Group Alignment Limits 
3.1.4

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 
within alignment 
limit.

C.1.1 Verify SDM is within 
the limits specified 
in the COLR.  

OR 

C.1.2 Initiate boration to 
restore required SDM 
to within limit.  

AND 

C.2 Be in MODE 3.  

AND 

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

Restore rod(s) to 
within alignment 
limit.

1 hour 

1 hour 

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

72 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.4-3 Amendment x

ACTIONS

I



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 limit.  

SR 3.1.4.2 Verify rod freedom of movement 92 days 
(trippability) by moving each rod not fully 
inserted in the core a 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 5 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. Tavg 550o ano 

b. All reactor coolant pumps operating.

BRAIDWOOD - UNITS I & 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

APPLICABILITY:

The Digital Rod 
Demand Position 

MODES I and 2.

Position Indication (DRPI) System and the 
Indication System shall be OPERABLE.

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

---------------- 
-

- I

A. One DRPI per group 
inoperable for one or 
more groups.

B. One or more rods with 
inoperable DRPIs have.  
been moved in excess 
of 24 steps in one 
direction since the 
last determination of 
the rod's position.

A.I

OR 

A. 2

B.I

REQUIRED ACTION

Verify the position 
of the rods with 
inoperable DRPIs.  

Reduce THERMAL POWER 
to s 50% RTP.

Initiate action to 
verify the position 
of the rods with 
Inoperable DRPIs.

OR

COMPLETION TIME 

Once per 8 hours 

8 hours

Immediately

B.2 Reduce THERMAL POWER 8 hours 
to s 50% RTP.

(continued)

BRAIDWOOD - UNITS 1 & 2 3.1.7-1 Amendment x

ACTIONS

CONDITION



FOR INFORMATI,:
ONLY Rod Position Indication 

3.1.7

ACTIONS (continued) 

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 
S12 steps apart.  

OR 

C.2 Reduce THERMAL POWER 8 hours 
to s 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.

BRAIDWOOD - UNITS 1 & 2 Amendment 98
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Fo( Z) 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

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

LCO 3.2.1

APPLICABILITY:

Fo(Z). as approximated by Fo(Z) and Fo(Z), shall be within the limit specified in the COLR.

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fo(Z) not within 
limit.

B. F"(Z) not within 
limit.

A.1

AND 

A. 2

Reduce THERMAL POWER 
t 1% RTP for each 
1% Fo(Z) exceeds 
limit, 

Reduce Power Range 
Neutron Flux-High 
trip setpoints 2 1% 
for each 1% FQ(Z) 
exceeds limit.

AND

A. 3

B. 1

AtmJf

Reduce Overpower 
trip setpoints a 
for each 1% Fc(Z) 
exceeds limit.

AT 
1%

Reduce THERMAL POWER 
/ 1% RTP for each 

I, F6(Z) exceeds 
limit.

15 minutes 

72 hours 

72 hours

4 hours 

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-1 Amendment x
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Fo (Z) 
3.2.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2 Reduce Power Range 72 hours 
Neutron Flux-High 
trip setpoints a 1% 
for each 1% Fw(Z) 
exceeds limit.  

AND 

B.3 Reduce Overpower AT 72 hours 
trip setpoints a 1% 
for each 1% Fw(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



Fo( Z) 
3.2.1

I 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.  
---------------------

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

BRAIDWOOD - UNITS I & 2

Prior to 
exceeding 
75% RTP after 
each refueling

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 
a 10% RTP. the 
THERMAL POWER 
at which Fo(Z) 
was last 
verified 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter 

(continued)

3.2.1-3 Amendment x

I

I
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Fo( Z) 
3.2.1

SURVEILLANCE REQUIREMENTS (rnntiniadl

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 Fo(Z) measurements indicate that the

maximum over z [ C 
F0(Z) 

K(Z) I
has increased since the previous 
evaluation of F•(Z): 

a. Increase Fý(Z) by the greater of a 
factor of 1.02 or by an 
appropriate factor specified in 
the COLR and reverify Fo(Z) is 
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 flux maps indicate 
that the

maximum over z IFK(Z) 
K(Z) j

has not increased.  
----------------------------------------

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-4 Amendment x



Fo( Z) 
3.2.1

SURVEILLANCE REOUTRFMFNTS

SURVE I LLANCE 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 Fo(Z) is within 
the COLR.

limit specified in Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions 
after 
exceeding, by 
a 10% RTP. the 
THERMAL POWER 
at which Fo(Z) 
was last 
verified

AND

31 EFPD 
thereafter

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.1-5 Amendment x



FO(7) 
3.2.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

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

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

BRAIDWOOD - UNITS 1 & 2 3.2.1-6 Amendment x
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3.2.2 

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FNH)

I LCO 3.2.2 

APPLICABILITY:

FH shall be within the limit specified in the COLR.  

MODE 1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. -------- NOTE -.-.---- A.1 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 F"H. 24 hours -----------

AND 
FAH not within limit.  

A.3 Reduce Power Range 72 hours 
Neutron Flux-High 
trip setpoints to 
S55% RTP.  

AND 

(continued)

BRAIDWOOD - UNITS 1 & 2 3.2.2-1 Amendment x



Ft2,.  
3.2.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued)

B. Required Action and 
associated Completion 
Time not met.

A. 4 NOTE 
THERMAL POWER does 
not have to be 
reduced to comply 
with this Required 
Action.

Determine F•H.

B.I Be in MODE 2.

Prior to 
exceeding 
50% RTP 

AND 

Prior to 
exceeding 
75% RTP 

AND 

24 hours after 
reaching a 95% RTP

� 95% RTP

6 hours

BRAIDWOOD - UNITS 1 & 2 3.2.2-2 Amendment x



3.2.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

I I 
I 
I 
I 
I 
I 
I

FRQIC

%)K 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 F&H is within limits specified in the 
COLR.  

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

Verify F•. is within limit specified in the 
COLR.

I _____________________________________________________

BRAIDWOOD - UNITS 1 & 2 3.2.2-3 Amendment x

Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

31 Effective 
Full Power Days 
thereafter 

7 days

FREQUENCY



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.

lIIU L_____ __ 

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 L 50% RTP when 
Monitoring System (PDMS) is inoperable.

Power Distribution

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 inoperable.  

-----------------------

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

BRAIDWOOD - UNITS 1 & 2 Amendment x
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QPTR 
3.2.4

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4 

APPLICABILITY:I.

ACTIONS

The QPTR shall be s 1.02.  

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. A.1

AND 

A.2

Reduce THERMAL POWER 
S3% from RTP for 
each 1% of QPTR 
> 1.00.

Determine QPTR and 
reduce THERMAL POWER 
a 3% from RTP for 
each 1% of QPTR 
> 1.00.

AND

A.3 Perform SR 3.2.1.1.  
SR 3.2.1.2. and 
SR 3.2.2.1.

AND

2 hours after 
each QPTR 
determination 

Once per 
12 hours 

24 hours after 
achieving 
equilibrium 
conditions from 
a THERMAL POWER 
reduction per 
Required Action 
A.1 

AND 

Once per 7 days 
thereafter 

(continued)

(continued)

BRAIDWOOD - UNITS 1 & 2 Amendment x3.2.4- 1



i-..m--pmm---.--

FOR-INFORMIATION 
ONLY 

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Re-evaluate safety 
analyses and confirm 
results remain valid 
for duration of 
operation under this 
condition.

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 
detectors to restore 
QPTR to within 
limits.

AND

Prior to 
exceeding the 
THERMAL POWER 
limit of 
Required 
Action A.1 

Prior to 
exceeding the 
THERMAL POWER 
limits of 
Required 
Action A.1 

(continued)

(continued) I. __________________ t __________
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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 limit of 
Requi red 
Action A.1 

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

BRAIDWOOD - UNITS 1 & 2 3.2.4-3 Amendment x
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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 lieu of 
this Surveillance.  

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

Verify QPTR is s 1.02 by calculation. 7 days 

SR 3.2.4.2 ------------- NOTES----
1. Not required to be performed until 

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 s 1.02 using the movable 12 hours 
incore detectors.

BRAIDWOOD - UNITS I & 2
Amendment x
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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 a 50% RTP when 
Monitoring System (PDMS) is OPERABLE.

Power Distribution

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 is within limit specified in 7 days 
the COLR.

BRAIDWOOD - UNITS I & 2 3.2.5-1 Amendment x



3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1 ' 

APPLICABILITY:

F. INF FOR, INFOR MATION 
• . . ONLY .

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

According to Table 3.3.1-1.

NOTE..---.  Separate Condition entry is allowed for each Function.

RTS Instrumentation 
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME

A

ACTIONS

A. One or more Functions with one or more 
required channels or 
trains inoperable.

A. 1 Enter the Condition referenced in 
Table 3.3.1-1 for the 
channel(s) or 
train(s).

Immediately

B. One Manual Reactor Trip channel 
i noperabl e.

B.1I Restore channel to OPERABLE status. 48 hours 

54 hours

B.ne 

nMOE3

B.2 Be in MODE 3.

(continued)
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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.

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.I Place 
trip.

channel in

OR

D.2 Be in MODE 3.

6 hours

12 hours

(continued)

BRAIDWOOD - UNITS 1 & 2
Amendment x3.3.1 -2



RTS Instrumentati on 
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-1O.

G. Two Intermediate Range 
Neutron Flux channels 
inoperable.

H. One Source Range 
Neutron Flux channel 
inoperable.

G.I

AND 

G. 2

Suspend operations 
involving positive 
reactivity additions.  

Reduce THERMAL POWER 
to < P-6.

Immediately

2 hours

1 4

H.1 Suspend operations 
i involving positive 
reactivity additions.

Immediately

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1-3 Amendment x



RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME 

I. Two Source Range 1.1 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 
inoperable.

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

K.1

OR

K.2

Place channel in 
trip.  

Reduce THERMAL POWER 
to < P-7.

6 hours

12 hours

(continued)

BRAIDWOOD - UNITS I & 2 3.3.1-4 Amendment x



RTS Instrumentation 
3.3.1

ACTIONS (continued) ___ 

CONDITION REQUIRED ACTION COMPLETION TIME 

L. One Turbine Trip .NOTE-
channel inoperable. The inoperable channel may be 

bypassed for up to 4 hours 
for surveillance testing of 
other channels.  

L.1 Place channel in 6 hours 

trip.  

OR 

L.2 Reduce THERMAL POWER 12 hours 
to < P-8.  

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 6 hours 

OPERABLE status.  

OR 

M.2 Be in MODE 3. 12 hours 

(continued)
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RTS Instrumentation 
3.3.1

ACTIONS (continued)
CONDITION J REQUIRED ACTION ICOMPLETION TIME

N. One RTB train 
inoperable.

0. One or more channels 
inoperable.

"NOTES
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 
OPERABLE status.

OR

N.2

0.1

Be in MODE 3.

Verify interlock is 
in required state for 
existing unit 
conditions.

OR

0.2 Be in MODE 3.

1 hour 

7 hours

1 hour 

7 hours

(continued)

BRAIDWOOD - UNITS 1 & 2
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RTS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

P. One or more channels P.1 Verify interlock is I 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 

SR 3.3.1.1 Perform CHANNEL CHECk

FREQUENCY

12 hours

(continued)
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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 

S15% RTP.  

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

SR 3.3.1.3 - - ------ NOTES---1. Adjust NIS channel if absolute 
difference is a 3%.  

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

Compare results of the incore measurements 
to NIS AFD.

24 hours

Prior to 
exceeding 
75% RTP after 
each refueling 

AND 

31 Effective 
Full Power Days 
(EFPD) 
thereafter

(continued)

BRAIDWOOD - UNITS 1 & 2
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS
(conti nued)

SURVEILLANCE

SR 3.3.1.4 SNOTE-
This Surveillance must be performed on the 
RTBB prior to placing the bypass breaker in 
service.

Perform TADOT.

FREQUENCY

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

SR 3.3.1.7

---- - ------ --- -NOTE - - - -
Not required to be performed until 24 hours 
after THERMAL POWER is a 75% RTP.  

-- ------------------------ - -

Calibrate excore channels to agree with 
incore measurements.

---------------- 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 EFPD

92 days

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.1- 9 Amendment x
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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.

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

(continued)
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (rnnfin"irIl

SURVEILLANCE FREQUENCY 

SR 3.3.1.9 -NOTE-- 

Verification of setpoint is not required.  

Perform TADOT. 92 days

SR 3.3.1.10
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values.  

Perform CHANNEL CALIBRATION.

t-r� -� -' ., .. -

SK --. - - --- -- -- NOTE - - -
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

-------------------------- -- 
Perform CHANNEL CALIBRATION.  

SR 3.3.1.12 Perform COT.  

SR 3.3.1.13 --------------- NOTE ------
Verification of setDolnt is not required.  

------------------------------------
Perform TADOT.

18 months

I. __________________

18 months 

18 months 

18 months 

(continued)
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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 

3(a). 4 (a). 5(a)

2. Power Range Neutron 
Flux 

a. High

b. Low

3. Power Range Neutron 
Flux Rate 

a. High Positive Rate 

b. High Negative Rate 

intermeoiate Range 
Neutron Flux

1.2 4

4

:.2 

1.2

2 (c;

4

2

Source Range Neutron 
Flux

3(a,

D SR 3.3.1.1 
SR 3.3.1.2 

SR 3.3.1.7 SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

E SR 3.3.1.7 
SR 3.3.1.11 

E SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

F.G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

H.1 SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

I.J SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15

(continued) 
,a) witn Rod Control System capable of ro: witnorawa: or one or more rods not fully inserted.  
,D, 6elow the P-10 (Power Range Neutror r.u,. inte-iock.  

'c) Aoove the P-6 (Source Range Block Fermissive) interlock.  
(d0 Below the P-6 (Source Range Block Permissive) interlock.

BRAIDWOOD - UNITS 1 & 2 3.3.1-13 Amendment x

2 

2

B 

C

SR 3.3.1.13 

SR 3.3.1.13

NA 

NA

110.8% 
RTP 

27.0% 
RTP 

S6.2% RTP 
with time 
constant 
z 2 sec 

6.2% RTP 
with time 
constant 
a 2 sec 

s 30.0% RTP

* 1.42 E5 cps 

* 1.42 E5 cps



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MOOES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

6. Overtemperature AT 

7. Overpower AT

1.2 

1.2

4 

4

E SR 3.3.1.1 

SR 3.3.1.3 SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

8. Pressurizer Pressure 

a. Low 1(e)
4

0. High

P0essurizer Water 
Level - High 

C Reactor Coolant 
0- - Low (per loop)

K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

K

,te)
3

Reactor Coolant Pump 
'R:P) Breaker Position 
Dpe- train)

SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10

K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

K SR 3.3.1.13

(continued) 
ie ADove the P-7 (Low Power Reacto- - .- . .-- ,::,

BRAIDWOOD - UNITS I & 2
1Amendment x

Refer to 
Note 1 (Page 

3.3.1-18) 

Refer to 
Note 2 (Page 

3.3.1-19)

S1875 psig 

S2393 psig 

* 93.5% of 
instrument 

span 

a 89.3% of 
loop minimum 

measured flow

NA

• %e)

3.3.1-14



RTS Instrumentation 
3.3.1

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

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

12. Undervoltage 
RCPs (per train) 

13. Underfrequency 
RCPs (per train) 

14. Steam Generator (SG) 
Water Level - Low 
Low (per SG) 

a. Unit I 

b. Unit 2

l(e)

l(e)

1.2 

1.2

15 Turbine Trip 

a. Emergency Trip 
-eacer Pressure 
(per train) 

STurbine Throttle 
Valve Closure 
(be, train) 

1;, Safety Injection (SI) 
Inou: from Engineered 
Safety Feature 
Actuation System 
(ESFAS;

4 K

4

4 

4

SR 3.3.1.9 
SR 3.3.1.10 SR 3.3.1.15

SR 3.3.1.9 SR 3.3.1.10 

SR 3.3.1.15

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15

L 

L

"I ,rains

SR 3.3.1.10 

SR 3.3.1.14 

SR 3.3.1.10 SR 3.3.1.14

M SR 3.3.1.13

(continued) 
•e Above tne P-7 (Low Power Reactc'- -:, ,.,o'--, 

Above tie P-B (Power Range Neutrc, . ,

BRAIDWOOD - UNITS 1 & 2
Amendment x

z 4920 V

S56.08 HZ

z 16.1% of 
narrow range 

instrument 
span 

a 34.8% of 
narrow range 

instrument 
span

910 psig 

S14 open

NA

3.3.1 -15



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 6EPermissive. P-6 SR 3.3.1.12 611 amp 

b. Low Power Reactor 
Trips Block. P-7 
(1) P-10 Input 1 3 P SR 3.3.1.11 NA 

SR 3.3.1.12 
(2) P-13 Input 1 2 P SR 3.3.1.10 NA 

SR 3.3.1.12 
c. Power Range 1 3 P SR 3.3.1.11 - 32.1% RTP Neutron Fl ux. P-B 

SR 3.3.1.12 
d. Power Range 1.2 3 0 SR 3.3.1.11 z 7.91 RTP and Neutron Flux. P-I1 

SR 3.3.1.12 s 12.1% RTP 
e. Turbine Impulse 2 P SR 3.3.1.10 s 12.1% Pressure. P-13 

SR 3.3.1.12 turbine power 

18. Reactor Trip 1.2 2 trains N SR 3.3.1.4 Breakers (RTBs)(g) 
NA 3(a. ) E( 2 trains C SR 3.3.1.4 NA 

19- Reactor Trip Breaker 1.2 each per RTB 0 SR 3.3.1.4 NA Unoervoltage and Shunt (aNA 
Trip Mecnanisms 3( (a.. 5,a , each Der RTB C SR 3.3.1.4 NA 

2? Automati: Trip Logic 1.2 2 trains M SR 3.3.1.5 NA 
3(a .(a). 5 (a- 2 trains C SR 3.3.1.5 NA

.c,

With Rod Control System capabl- -- -:: : - o -e more rods not fully inserted.  
Below the P-6 (Source Range Blo:..- -
Incluaing any reactor trip byoa" - *acee in and closed for bypassing an RTB.

BRAIDWOOD - UNITS 1 & 2 3.3.1 -16 Amendment x



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

Note 1: Overtemperature AT

RTS Instrumentation 
3.3.1

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

A (+Tls) 
(1 +T2S) -<~ ~A To 1K1- (1+T4S) 

~(1+Tss) ET
(1+ 6s) - T] +K3 (P-P')- f$(A I)

Where: AT is measured Reactor Coolant System (RCS) AT. OF.  
AT, is the indicated AT at RTP. OF.  
s is the Laplace transform operator. sec-1 .  
T is the measured RCS average temperature, OF.  
T is the nominal Tvg at RTP. s 588.4 0 F.  

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

= 1.325 
= 8 sec 
= 33 sec

Ký = 0.0297/7F 
T- = 3 sec 
T; = 4 sec

f:(AI) = -3.35f24 + (qt - q,)} when 
0% of RTP when 
4.11{(qt - qD)- 10} when

K3 = 

T6 < 

qt2
-24% 
qt -

0.00181/psig 
2 sec 
2 sec 

qb < - 24% RTP 
RTP s qt - qb S 10% RTP 
qb > 10% RTP

Where q. and q: are percent 
of the core. respectively.  
POWER in percen, .TP

RTP in the 
and qt + qb

upper and lower halves 
is the total THERMAL

BRAIDWOOD - UNITS I & 2 Amendment x
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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 I Setpoint by more than 3.60% of AT span.

A T (l+rls) 
(1+T2s)

1 ,L A To K4- T 7 5 -s 1 K6 

[1+rT3SJ 0T~ ( K5 +T6sj IT

1 

+r6s

Where: AT is measured RCS AT. OF.  
ATo is the indicated AT at RTP. OF.  
s is the Laplace transform operator, sec-1.  
T is the measured RCS average temperature. °F.  
T is the nominal Tavg at RTP. s 588.4 0 F.

K4 = 1.072

= 8 sec 
S2 sec

K5 = 0.02/°F for increasing Tavg 
0/7F for decreasing Tag

T= 3 sec 
T= 10 sec

K6 = 0.00245/°F when T > T" 
O/°F when T s T"

T s 2 sec

f.(Al) = 0 for all Al.

BRAIDWOOD - UNITS I & 2 3.3.1 -18 Amendment x
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Reporting Requirements 
5.6 

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": 
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 (FNH), 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 previfously 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 Phoenix-P aný ANC Computer Codes," July 1990.  

5. ComEa letter from D. Saccomando to the Office of Nuclear Reactor Regulation dated December 21, 1994.  transmitting an attachment that documents applicable sections of ýCAP-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 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-i: 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 I "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 - FQ 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) limits, 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, 
shall be provided upon issuance for each reload cycle to the 
NRC.

BRAIDWOOD - UNITS 1 & 2
Amendment 985.6 -4
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TRM 
Movable Incore Detectors 

3.3.a
3.3 INSTRUMENTATION

3.3.a Movable Incore Detectors

TLCO 3.3.a.

APPLICABILITY:

The Movable Incore Detection System shall be OPERABLE with: 
I. a 75% of the detector thimbles, 

2. a 2 detector thimbles per core quadrant, and 
3. Sufficient movable detectors, drive, and readout 

equipment to map these thimbles.  

Only a 50% of the detector thimbles are required for Power Distribution Monitoring System (PDMS) calibrations after the initial PDMS calibration following each refueling.  
----- --

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 FA'H. Fý(Z), and Fw(Z).

BYRON - UNITS 1 & 2 
Technical Requirements Manual

3.3.a -I Revision x



TRM 
Movable Incore Detectors 

3.3.a
ACTIONS

TLCO 3.0.c is not applicable.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Movable Incore A.1 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. Measurement o'.. F,(Z). and Fw(Z).

BYRON - UNITS 1 & 2 
Technical Requirements Manual

3.3.a -2 Revision x



TRM 
PDMS Instrumentation 

3.3.h 

3.3 INSTRUMENTATION 

3.3.h Power Distribution Monitoring System (PDMS) Instrumentation

TLCO 3.3.h 

APPLICABILITY:

The PDMS Instrumentation for each Function in Table T3,3,h-1 
shall be OPERABLE.  

MODE 1 with THERMAL POWER > 25% RTP when PDMS is OPERABLE.

ACTIONS

Separate Condition entry is
a f e FunciNOTEallowed for each Function.

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 I & 2 
Technical Requirements Manual Revision x3.3.h-I1



TRM 
PDMS Instrumentation 

3.3.h

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

TSR 3.3.h.1 Perform CHANNEL CHECK for each required 12 hours 
instrumentation channel.  

TSR 3.3.h.2 - -NOTET 
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

Perform CHANNEL CALIBRATION for each 18 months 
required instrumentation channel.  

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

BYRON - UNITS 1 & 2 
Technical Requirements Manual Revision x3.3.h- 2



TRM 
PDMS Instrumentation 

3.3.h 

Table T3.3'h-1 (Page 1 of 1) 
Power Distribution Monitoring System Instrumentation 

REQUIRED 
FUNCTION CHANNELS 

1. Power Range Neutron Flux Monitors 3 

2. Reactor Coolant System (RCS) Cold Leg 2(a) 
Temperature (Wide Range Tc) 

3. Reactor Power 
1 (b) 

4. Control Bank Position (per bank) 1(c) 

5. Core Exit Temperature 17 with a 2 per 
core quadrant 

(a) Tc 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.  

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

TLCO 3.3.a The Movable Incore Detection System shall be OPERABLE with: 

1. a 75% of the detector thimbles, 

2. a 2 detector thimbles per core quadrant, and 

3. Sufficient movable detectors, drive, and readout 
equipment to map these thimbles.  

Only a 50% of the detector thimbles are required for Power Distribution Monitoring System (PbMS) calibrations after the initial PDMS calibration following each refueling.  
-------------- --------------------

APPLICABILITY: When 

1.

the Mc 

Recali 
System

2. Calibr 

3. Monito 

4. Measur4 

BRAIDWOOD - UNITS 1 & 2 
Technical Requirements Manual

Ivable Incore Detection System is used for: 

bration of the Excore Neutron Flux Detection 

ation of the PDMS.  

ring normalized symmetric power distribution, or 

ement of FA.. Fý(Z). and Fo(Z).
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TRM 
Movable Incore Detectors 

3.3.a
ACTIONS

-NOTE
TLCO 3.0.c is not applicable.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Movable Incore A.1 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 
distrioution, or 

d. Measurement of Ft- F.(Z)" and Fo(Z).

BRAIDWOOD - UNITS I & 2 
Technical Requirements Manual Revision x3.3. a - 2



TRM 
PDMS Instrumentation 

3.3.h 

3.3 INSTRUMENTATION 

3.3.h Power Distribution Monitoring System (PDMS) Instrumentation

TLCO 3.3.h 

APPLICABILITY:

The PDMS Instrumentation for each Function in Table T3.3.h-1 
shall be OPERABLE.  

MODE I with THERMAL POWER > 25% RTP when PDMS is OPERABLE.

ACTIONS

- --------- NOTE------ -Separate Condition entry is allowed for each Function.  
------------------ --------

CONDITION

A. One or more Functions 
with one or more 
required channels 
inoperable.

B. PDMS inoperable-for 
reasons other than 
Condition A.  

OR 

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

REQUIRED ACTION
COMPLETION TIME I J.

A.I Restore 
channel 
status.

required 
to OPERABLE

4 hours

-� 
4

B.I Declare PDMS 
inoperable.

Immediately

______________ 1. _______________ 1 _________

BRAIDWOOD - UNITS 1 & 2 
Technical Requirements Manual Revision x
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TRM 
PDMS Instrumentation 

3.3.h

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

TSR 3.3.h.1 Perform CHANNEL CHECK for each required 12 hours 
instrumentation channel.  

TSR 3.3.h.2 - ------- N NOTE 
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

Perform CHANNEL CALIBRATION for each 18 months 
required instrumentation channel.  

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 I & 2 
Technical Requirements Manual Revision x3.3. h- 2



TRM 
PDMS Instrumentation 

3.3.h 

Table T3.3.h-1 (Page 1 of 1) Power Distribution Monitoring System Instrumentation 

REQUIRED 
FUNCTION CHANNELS 

1. Power Range Neutron Flux Monitors 3 

2. Reactor Coolant System (RCS) Cold Leg 2(a) 
Temperature (Wide Range Tc) 

3. Reactor Power l(b) 

4. Control Bank Position (per bank) i(c) 

5. Core Exit Temperature 17 with - 2 per 
core quadrant 

(a) 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 
B 3.1.4 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Rod Group Alignment 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 limits 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.

BYRON - UNITS I & 2 B 3.1.4-1 Revision 0



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 control 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 sequence 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 is 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.

BYRON - UNITS 1 & 2 B 3.1.4-2 Revision 0



Rod Group Alignment Limits 
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 ± % 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 is ± 6 steps (± 3.75 inches). and the maximum uncertainty is t 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 position and the demand position could be 24 steps, or 15 inches.

BYRON - UNITS 1 & 2 B 3.1.4-3 Revision 0



Rod Group Alignment Limits 
B 3.1.4 

BASES 

APPLICABLE Control rod misalignment accidents are analyzed in the SAFETY ANALYSES 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 in both of these cases bounds the situation when a rod is misaligned from its group by 
12 steps 

Another type of misalignment occurs if one RCCA fails to insert upon a reactor trip and remains stuck fully withdrawn. This condition is assumed in the evaluation to determine that the required SDM is met with the maximum worth RCCA fully withdrawn (Ref. 5).

BYRON - UNITS I & 2 B 3.1.4-4 Revision 0



Rod Group Alignment Limits 
B 3.1.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The Required Actions in this LCO ensure that either deviations from the alignment limits will be corrected or that T•ERMAL 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 (F0(Z)) and the nuclear enthalpy rise hot'channel factor (F,)0are 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 limits, AFD limits, and quadrant power tilt limits are not preserved. Therefore, the limits may not preserve the design peaking factors, and FQ(Z) and FAH must be verified directly by incore mapping. Bases Section 3.2 (Power Distribution Limits) contains more complete discussions of the relation of F0(Z) and FNH 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 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 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 ensu-e that the 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 reauirea roc drop time assumed in the safety analysis. Rod control malfunctions that result in the inability to move roas (e.g. rod urgent failures), but do not impact trippability. do not result in rod inoperability 
provided proper alignment.  

BYRON -UNITS I & 2 B 3.1.4-5 Revision 0



Rod Group Alignment Limits 
B 3.1.4

BASES 

LCO (continued)

APPLICABILITY

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.  

The requirements on RCCA OPERABILITY and alignment are applicable in MODES I 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 Concentration." for boron concentration requirements for MODE 6.

BYRON - UNITS 1 & 2 B 3.1.4-6 Revision 0



Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS A.1.1 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 SDM 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.  

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 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.1.2 

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 significant, and operation may proceed 
without further restriction.  

An alternative to realigning a single misaligned RCCA to the group average position is 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 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 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 limit.  

Power operation may continue with one RCCA trippable but misaligned, provided that SDM is verified within I 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 8.5 
For continued operation with a misaligned rod. THERMAL POWER must be reduced wnen Power Distribution Monitoring System (PDMS) is inoperable. SDM must periodically be verified within limits (specified in the COLR). hot channel factors (Fo(Z) and FN) must be verified within limits, and the safety analyses must be re-evaluated to confirm continued 
operation is permissible.  

Reduction of power to 75% RTP when PDMS is 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 to accomplish an orderly power reduction without cnallenoing the Reactor Protection System. 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. One rod is not within alignment limit; and 
b. PDMS is inoperable.

BYRON - UNITS 1 & 2 B 3.1.4-8 Revision x



Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS (continued) 

Discovering one rod not within alignment limit 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 is required. A Frequency of 12 hours is sufficient to ensure this 
requirement continues to be met.  

Verifying that Fo(Z) and FH 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 PDMS and to calculate F0(Z) and F•,.  

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 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. Increase in heat removal by-the secondary system: 

a. Excessive increase in secondary steam flow.  

b. Inadvertent opening of a steam generator power 
operated relief or safety valve, and 

c. Steam system piping failure:

BYRON - UNITS I & 2 B 3.1.4-9 Revision x



Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS (continued) 

2. Uncontrolled RCCA bank withdrawal at power: 

3. RCCA misoperation: 

a. One or more dropped RCCAs within the same group.  

b. A dropped RCCA bank, 

c: Statically misaligned RCCA. and 

d. Withdra'wal 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.  

C.1.1 and C.1.2 

More than one control rod becoming misaligned from its group average position is 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 
restored
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS (continued) 

C.2 

If 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 limit: 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.  

C.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 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 is OPERABLE.
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Rod Group Alignment Limits 
B 3.1.4

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 least 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.

SURVEILLANCE 
REQUIREMENTS

SR 3.1.4.1 

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 
B 3.1.4 

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 is perfcrmeC with all Reactor Coolant Pumps (RCPs) operating and tne average moderator temperature a 550OF to ensure that the measured drop times will be representative of insertion times experienced during a reactor trip at operating conditions.  

This Surveillance-is performed during a unit outage, due to conditions needed to perform the SR and the potential for an unplanned unit transient if the Surveillance were performed with the reactor at power.
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BF3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FNH) 

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power density at any point in the core so that the fuel design criteria are not exceeded and the accident analysis assumptions remain valid. The design limits on local (pellet) and integrated fuel rod peak power density are expressed in terms of hot channel factors. Control of the core power distribution with respect to these factors 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.

FNH 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. FAH is a measure of the maximum total power produced in a fuel rod.  
F",H is sensitive to fuel loading patterns, control bank insertion, and fuel burnup. FAH typically increases with control bank insertion and typically decreases with fuel 
burnup.  

When Power Distribution Monitoring System (PDMS) is inoperable. FN, 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 least every 31 Effective Full Power Days (EFPD). However.  during power operation when PDMS is inoperable, the global power distribution is 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 variables. During power operation when PDMS is OPERABLE. the linear power along the fuel rod with the highest integrated power is measured continuously and FaH iS determined continuously.  
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F'.  
B 3.2.2

BASES 

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. All DNB limited transient events are assumed to begin with an F", 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 FH 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), Peak Cladding Temperature (PCT) must not exceed 
2200'F: 

c. During an ejected rod accident, the prompt energy deposition to the fuel must not exceed 200 cal/gm 
(Ref. 1): and 

d. Fuel design limits 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 Marcin with the highest worth control rod 
Stuck fully fltnarawn.  

For transients tnat may be DNB limited, FH is a significant core parameter. The limits on F,H ensure that the DNB design criterion is 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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FAH 
B 3.2.2 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The allowable FAH limit increases with decreasing power level. This functionality in FAH 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.FNH in the analyses. Likewise. all transients that may be DNB limited are assumed to begin with an initial F"H as a function of power level defined by the COLR limit equation.  

The LOCA safety analysis indirectly models FAH as an input parameter. The Nuclear Heat Flux Hot Channel Factor (FO(Z)) 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(Z))." LCO 3.2.2. LCO 3.2.3. LCO 3.2.4, and LCO 3.2.5, "Departure from Nucleate Boiling Ratio (DNBR)." 

F'H and FO(Z) are measured periodically using the movable incore detector system when PDMS is inoperable.  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. F.H and Fo(Z) are determined continuously. Core monitoring and control under transient conditions (Condition 1 events) are accomplished by operating the core within the limits of the LCOs on DNBR and Control Bank Insertion Limits 

FIH satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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B 3.2.2

BASES

LCO F H shall be maintained within the limits of the relationship provided in the COLR.

The F..  
maximum 
removal 
DNB.

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

The limiting value of FAH, 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 limiting value of F•H is allowed to increase 0.3% for every 1% RTP reduction in THERMAL POWER.

APPLICABILITY

ACTIONS

The FAH 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 limit on the distribution of core power. Specifically. the design bases events that are sensitive to F., in other modes (MODES 2 through 5) have significant margin to DNB. and therefore, there is no need to restrict F,' in these modes.

A.1. A.2, A.3. and A 4

With Fa.- exceedinc its limit. Condition A is entered. FNH may be restorec t-. witnhin its limits within 4 hours.  
through, for exam1le. realigning any misaligned rods or reducing Power enough to bring F&H within its power dependent limit. If the value of F.H is not restored to within its specified limit. THERMAL POWER must be reduced to < 50% RTP in accordance with Required Action A.1. When the FNH limit is exceeaed. the DNBR limit is not likely violated in steady state operation, because events that could significantly perturb the FAH value (e.g., static control rod misalignment) are considered in the safety analyses.
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FAH 
B 3.2.2 

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 likely 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 FAH 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 F.N is restored within the 4 hour time period of Required Action A.1, Required Action A.2 would nevertheless require another measurement and calculation of FNH within 24 hours in accordance with SR 3.2.2.1. Required Action A.4 requires that another determination of F"H 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 FAH 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.I. 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 is 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 F..  

If the value of F.-. s not restored to within its specified limit either by adjusting a misaligned rod or by reducing THERMAL POAER. ReQuired Action A.3 requires the Power Range Neutron Flux- High trip setpoints be reduced to s 55% RTP.  The reduction in trip setpoints ensures that continuing operation remains at an acceptable low power level with 
adequate DNBR margin.  

BYRON - UNITS I & 2 B 3.2.2-5 Revision x



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 F&, is within its specified limits after an out of limit occurrence. This ensures that the cause that led to the FAH exceeding its limit is corrected, and that subsequent operation proceeds within the LCO limit. This Action demonstrates that the FAH limit 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 in a MODE 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.

BYRON - UNITS 1 & 2 B 3.2.2-6 Revision 0



Fý.  
B 3.2.2 

BASES 

SURVEILLANCE SR 3.2.2.1 
REQU IREMENTS 

The value of FH 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 FaH from the measured flux distributions. The measured value of FaN must be multiplied by 1.04 to account for measurement uncertainty before making comparisons to the 
FAH limit.  

After each refueling. FAH must be determined in MODE I prior to exceeding 75% RTP. This requirement ensures that FAH limits are met at the beginning of each fuel cycle.  
The 31 EFPD Frequency is acceptable because the power distribution changes relatively slowly over this amount of fuel burnup. Accordingly, this Frequency is short enough that the F•. limit cannot be exceeded for any significant 
period of operation.  

This Surveillance has been modified by a Note. The Note requires the measured value of FNH 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 PDMS inoperable 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 FNH 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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FB32 B 3.2.2

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR-3.2.2.2 

The confirmation of the power distribution parameter. FIH.  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 F.H is monitored 
by the process computer.

This Surveillance 
performance of SR 
is OPERABLE.

REFERENCES

is modified by a Note that requires the 
3.2.2.2 for determining FAH only when PDMS

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 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) 

BASES

BACKGROUND The purpose of this LCO is to establish limits 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, corepeaking 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 se ected 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 I minute average of each of the OPERABLE excore detector outputs and provides an alarm message immediately if the AFD for two or more OPERABLE 
excore channels is outside its specified limits.
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AFD 
B 3.2.3

BASES

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 library 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 (Fo(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 limits are used to confirm the adequacy of the Overpower AT and Overtemperature AT trip setpoints.  

The limits on tie AFD provide assurance that the thermal limits assumed in the accident analysis (FAH and F0(Z)) are met. Thereby. the AFD satisfy Criterion 2 of 
10 CFR 50.36(c)(2)(ii).
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AFD 
B 3.2.3

BASES

LCO The shape of the power profile in the axial (i.e.. the vertical) direction is largely under the control of the operator through the manual operation 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 AFO 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 %AI.  
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 a 50% RTP (i.e.. when the combination of THERMAL POWER and core Peaking factors are of primary importance in safety analysis) wnen PDMS is inoperable.

For AFD limits aeveloped using 
of the AFD does not affect the 
consequences wito THERMAL POWER 
operating Power MODES.
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AFD 
B 3.2.3

BASES

ACTIONS A. I 
As an alternative to restoring the AFD to within its specified limits. 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 30 minutes is 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 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 likely 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 Frequency. this Note allows 12 hours to verify AFD is within 
limits.

REFERENCES 1. WCAP-8403 (nonproprietary). "Power Distribution Control and Load Following Procedures." Westinghouse Electric Ccr;)oration. September 1974.

2. R. W Miller et 
Offset Control: 
Speci fication."

al.. "Relaxation of Constant Axial 
F• Surveillance Technical 

WCVP-10217(NP), June 1983.

3. UFSAR. Secti-on 7.7.1.3.1.
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QPTR 
B 3.2.4 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR) 

BASES 

BACKGROUND 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.  

The power density at any point in the core must be limited 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 (PDMS) is OPERABLE, Peak Linear Heat Rate and the linear power along the fuel rod with the highest integrated power are measured continuously.  

APPLICABLE Limits on QPTR preclude core power distributions that SAFETY ANALYSES violate the following fuel design criteria: 

a. During a large break loss of coolant accident, the peak cladding temperature must not exceed 2200°F 
(Ref. 1): 

b. During a loss of forced reactor coolant flow accident.  there must De at least 95% probability at the 95% confidence level (the 95/95 Departure from Nucleate Boiling (DNBý criterion) that the hot fuel rod in the core coes no: 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 the highest worth control rod stuck fully withdrawn 
(Ref. 3).
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QPTR 
B 3.2.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The LCO limits on the AFD. the QPTR. the Heat Flux Hot Channel Factor (FD(Z)), the Nuclear Enthalpy Rise Hot Channel Factor (FAH), and control bank insertion, sequence and overlap limits are established to preclude core power distributions that exceed the safety analyses limits.  

The QPTR limits ensure that FINm and F0(Z) remain below their limiting values by preventing an undetected change in the gross radial power distribution.' 

In MODE 1. the FAH and Fa(Z) limits must be maintained to reclude core power distributions from exceeding design 
imits assumed in the safety analyses.  

The limits on the QPTR provide assurance that the thermal limits assumed in the accident analysis (F&H and FM(Z)) are met. Thereby. the QPTR satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).  

LCO 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 before the margin for uncertainty in Fo(Z) and FANH is possibly challenged.  

APPLICABILITY The QPTR limit 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 in MODE I s 50% RTP and in other MODES is not required because tnere is 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 limit in these conditions is. therefore, not important. Note that the F•. and Fj(Z) LCOs still apply below 50% RTP. but allow progressively higner peaking factors as THERMAL POWER 
decreases below 50' RTP.
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OPTR 
B 3.2.4 

BASES 

ACTIONS A.1 

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 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 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.  

A.2 

After completion of Required Action A.I, 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 OPTR 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 OPTR should be relatively slow. Further, this Completion Time is consistent with the Frequency required for the Surveillances with an inoperable alarm or instrumentation 
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QPTR 
B 3.2.4 

BASES 

ACTIONS (continued) 

The peaking factors FN, 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 FAH and FQ(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 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 required each 7 days thereafter to evaluate F,, 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 OPTR limit.  

A.4

Although F", 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 its limit. it does not necessarily mean a safety concern eyists. It does mean that there is an indication of a change in the cross radial power distribution that requires an lnves:iqation 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 is required to ensure that. before increasing THERMAL POWER to above the limit of Required Action A.I. the reactor core conditions are consistent with the assumptions 
in the safety analyses.
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QPTR 
B 3.2.4 

BASES 

ACTIONS (continued) 

A.5 

If the QPTR has exceeded the 1.02 limit 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 limit 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 is done to detect any subsequent significant changes in 
QPTR.  

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.  

A._6 

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 F"H are within their specified limits within 24 hours after achieving equilibrium conditions a: RTý 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 hours after increasing THERMAL POWER above the limit of Required Action A.I. 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 

BASES 

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 s 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 SR 3.2.4.1 
REQUIREMENTS 

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 is modified by three Notes. Note 1 allows QPTR to be calculated with three power range channels if THERMAL POWER is s 750 RTP and the input from one Power Range Neutron Flux channel is inoperable. Note 2 allows performance of SR 3.2.4.2 in 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 limits. 

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 
B 3.2.4 

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 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 most recent flux map data.
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QPTR 
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 performeo within its specified Frequency, this Note allows 12 hours to verify QPTR is S1.02 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 

B 3.2.5 Departure from Nucleate Boiling Ratio (DNBR) 

BASES

BACKGROUND The purpose of the limits on the value of DNBR determined by Power Distribution Monitoring System (PDMS) is 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 (DNBRAPsL) in the core during normal operation and in shortterm 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 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. DNBR is determined continuously. Continuously monitoring the operation of the core significantly limits 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 a the DNBR.,As, value specified in the COLR.  DNBRAPs is the DNBR value determined to be the most 

sensitive to the core axial power distribution at the initial conditions of the limiting accident during the cycle-specific core reload design accident analysis process.
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DNBR 
B 3.2.5 

BASES 

APPLICABLE This LCO precludes core power distributions that violate SAFETY ANALYSES 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 limiting 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 DNBRAPSL value 2 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(Z))." and LCO 3.2.2. Nuclear Enthalpy Rise Hot Channel Factor (FAH). 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)(ii).  

LCO DNBR shall be maintained within the limit of the relationship specified in the COLR.  

Maintaining DNBR a DNBRA~p. ensures the core operates within the limits assumed in the safety analyses. The DNBRAPSL limit must be maintained to prevent core power distributions from exceeding tne fuel design limits for DNBR.  
Another limit 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 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 limit must be maintained in MODE 1 with THERMAL POWER a 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 A.1 

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 limits, 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.I. Reducing THERMAL POWER to < 50t PTP increases the DNB margin and is not likely to cause the DNBR ilmit to be violated in steady state operation Thus tne allowed Completion Time of 4 hours provides da acce-tanle time to restore DNBR to within its limits witnout allowing the unit to remain in an unacceptable conaition for an extended period of time.
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DNBR 
B 3.2.5

BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

SR 3.2.5.1 

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 an alarms available to the operator in the control room, and is adequate because DNBR is monitored 
by the process computer.

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 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 is a reasonable time, based on operating experience, to reach MODE 3 from full 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 Requirea Actions have been modified by a Note that allows placing tne inoperable channel in the bypass condition for up to 4 hours while performing routine surveillance testing of other channels. The Note also allows placing the inoperable channel in the bypass condition to alldwsetpoint adjustments of other channels when required to reduce the setpoint in accordance with other Technical SDecifications. The 4 hour time limit is justified in Reference 7.  
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Rod Group Alignment Limits 
B 3.1.4

BASES

REFERENCES 1.  

2.  

3.  

4.  

5.  

6.

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 

B 3.1 REACTIVITY CONTROL SYSTEM 

B 3.1.7 Rod Position Indication 

BASES 

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 control rod position indicators to determine control rod positions and thereby ensure compliance with the control rod alignment and insertion 
limits.  

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 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 and OPERABILITY 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 ana SDM limits are preserved.  
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Rod Position Indication 
B 3.1.7 

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 (± I 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.
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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 bana 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 expansion). 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 sDacing is 7.5 inches (12 steps). Under "half accuracy" conditions with data A bad, the system accuracy is - 10 steps. - 4 steps. Under "half accuracy" conditions witn caza B bad. the system accuracy is + 4 steps - 10 steps Therefore, the normal indication accuracy of the DRPI System is ± 4 steps, and the maximum uncertainty is 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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Rod Position Indication 
8 3.1.7

BASES

APPLICABLE 
SAFETY ANALYSES

Control and shutdown rod position accuracy is essential during power 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 limits 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 limits (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 DRPI System has no failed coils: and 
c. The Bank Demand Indication System has been calibrated either in tne fully inserted position or to the DRPI 

System.
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Rod Position Indication 
B 3.1.7

BASES 

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 I 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 
increase in the boron concentration of the Reactor Coolant 
System.

ACTIONS The ACTIONS table is modified by a Note indicating that a 
separate Condition entry is 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) 

A.1 

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.  

A.2 

Reduction of THERMAL POWER to s 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.  

8.1 and B.2 

These ReQuired Actions clarify that when one or more rods with inoperable DRDIs 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 initiated promptly under Required Action B.1 to begin verifying that these rods are still properly positioned, relative to their group positions.  

If immediate actTons 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) 

C.1.1 and 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 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.  

C.2 

Reduction of THERMAL POWER to s 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 reauce 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 
B 3.1.7

BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

SR 3.1.7. 1 

Verification that the ORPI 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.

1. 10 CFR 50. Appendix A. GDC 13.

2. UFSAR. Chapter 15.
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F0o(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 purpose of the limits on the values of FO(Z) is to limit the local (i.e., pellet) peak power density. The value of F0(Z) varies along the axial height (Z) of the core.  
F0(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, FQ(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 is measured continuously.  
FO(Z) varies with fuel loading patterns, control bank insertion, fuel burnup. and changes in axial power 
distribution.  

Fo(Z) is measured periodically using the incore detector system when PDMS is inoperable. These measurements are generally taken with the core at or near equilibrium conditions. When PDMS is OPERABLE. Fo(Z) is determined 
continuously.  

Using the measure- three dimensional power distributions, it is possible to deri;ve a measured value for Fo(Z). However.  because this value represents an equilibrium condition, it does not include the variations in the value of F0(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 Fo(Z) by an elevation dependent factor that accounts for the calculated worst case transient conditions.  
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F0 (Z) 
B3.2.1 

BASES 

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 This LCO precludes core power distributions that violate SAFETY ANALYSES 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): 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.  
F0(Z) limits assumed in the LOCA analysis are typically limiting relative to (i.e.. lower than) the F0(Z) limit assumed in safety analyses for other postulated accidents.  Therefore. this LCO provides conservative limits for other postulated accidents.  

FO(Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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Fo( Z) 
B 3.2.1

BASES

The Heat Flux 
the following

Hot Channel Factor. FQ(Z) 
relationships:

shall be limited by

F0 T 
F0 (Z) :5 K (Z) 

F0 (7) • K (7)

for P > 0.5 

for P s 0.5

where: F'07 is the Fo(Z) limit at RTP provided in the 
COLR.

K(Z) is the normalized 
height provided in the

Fo(Z) 
COLR,

as a function of core 
and

p THERMAL POWER 
RTP 

For this facility, the actual values of FRT7 and K(Z) are 
given in the COLR: however. F RT 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 Fo(Z) and Fo(Z).  
and Fw(Z) must meet the preceding limits

Thus. both Fc(Z) 
on FO(Z).

When PDMS is inoperable, an Fo(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 
Fo(Z). Then.  

Fd(Z) = Fo(Z) * (1.0815) 

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

Fo(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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F0 (Z) 
SB 3.2.1 

BASES 

LCO (continued) 

When PDMS is OPERABLE. F0(Z) is determined continuously.  
Then.  

FQ(Z) = Fm(Z) * UFO 
where UFO is a factor that accounts for measurement 
uncertainty (Ref. 4) and engineering uncertainty defined in the COLR.  

The expression for Fo(Z) is: 

Fow(Z) = Fc(Z) * W(Z) 

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 F8(Z) is calculated at equilibrium 
conditions.  

The Fo(Z) limits define limiting values for core power peaking that precludes peak cladding temperatures above 2200'F during eltner 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) limits. If Fo(Z) cannot be maintained within the LCO limits, reduction of the core power is required.  
Violating the LCO limits for F0(Z) may produce unacceptable consequences if a design basis event occurs while F0(Z) is outside its specified limits.  

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

BYRON - UNITS 1 & 2 B 3.2.1-4 Revision x



F0 (Z) 
B 3.2.1 

BASES 

ACTIONS A.I. A.2. and A.3 

Reducing THERMAL POWER by • 1% RTP for each 1% by which Fo(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 a 1% for each 1% by which Fo(Z) exceeds its limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions. The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this time period and the preceding prompt reduction in THERMAL POWER in accordance with Required Action A.1.  

Reduction in the Overpower'AT trip setpoints (value of K4) by 2 1% for each 1% by which Fo(Z) exceeds its limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions.  The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this time period, and the preceding prompt reduction in THERMAL POWER in accordance with Required Action A.I.  

B.1_ 

If it is found that the maximum calculated value of FO(Z) that can occur during normal maneuvers. Fo(Z). exceeds its specified limits, there exists a potential for Fc(Z) to become excessively high if a normal operational transient occurs. Reducing THERMAL POWER by a 1% RTP for each 1% by which Fý(Z) exceeas its limit within the allowed Completion Time of 4 hours, maintains an acceptable absolute power density such that even if a transient occurred, core peaking factors are not exceeded.  
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Fo(Z) 
8 3.2.1 

BASES 

ACTIONS (continued) 

B.2 
A reduction of the Power Range Neutron Flux-High trip setpoints by a 1% for each 1% by which Fw(Z) exceeds the limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions. The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this period and the preceding prompt reduction in THERMAL POWER in accordance with Required Action B.I.  

B.3 
Reduction in the Overpower AT trip setpoints (value of K4) by a 1% for each 1% by which Fo(Z) exceeds the limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions.  The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this period and the preceding prompt reduction in THERMAL POWER in accordance with Required Action B.1.  

C.1 

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 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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F0 (Z) 
B 3.2.1

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 Fo(Z) and Fr(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 Fo(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 Fo(Z) and Fo(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 Fz(Z) and F•(Z) following a power increase of more than 10%. ensures that F0(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 Fo(Z) and F6(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 F2(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 Fo(Z) is within its specified limits involves increasing F•(Z) to allow for manufacturing tolerance and measurement uncertainties in order to obtain Fo(Z). Specifically. F(Z) is the measured value of F0(Z) obtained from incore flux map results and 
FR(Z) = Fo(Z) * (1.0815) (Ref. 6).. Fo(Z) is then compared to its specified limits.  
The limit with which Fo(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 Fc(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 a 10% RTP since the last determination of Fo(Z). another evaluation of this factor is required 12 hours after achieving equilibrium conditions at this higher power level (to ensure that Fo(Z) values are being reduced sufficiently with power increase to stay within the LCO limits).  

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 wnen tne unit is operated in accordance with the Technical Specifications (TS).
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Fo (Z) 
B 3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

This Surveillance has been modified by two Notes. Note 2 requires the measured value of Fc(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 Fc(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) limits. Because flux-maps are taken in steady state conditions, the variations in power distribution resulting from normal operational maneuvers are not present in the flux map data. These variations are, however.  
conservatively calculated by considering a wide range of unit maneuvers in normal operation. The maximum peaking factor increase over steady state values, calculated as a function of core elevation. Z. is called W(Z). Multiplying the measured total peaking factor, F8(Z). by W(Z) gives the maximum F0(Z) calculated to occur in normal operation, 
Fow(Z).  

The limit with which Fo(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 is provided in the COLR for discrete core elevations Flux map data are typically taken for 61 core elevations. F^(Z) evaluations are not applicable for the following axial core regions, measured in percent of core 
height: 

a. Lower core region. from 0 to 15% inclusive: and 

b. Upper core region, from 85 to 100% inclusive.
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F0 (Z) 
B 3.2.1 

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 may require that more frequent surveillances be performed.  If Fo(Z) is evaluated, an evaluation of the expression below is required to account for any increase to Fo(Z) that may occur and cause the F0(Z) limit to be exceeded before the 
next required FO(Z) evaluation.  
If the two most recent F0(Z) evaluations show an increase in the expression 

maximum over z K(Z) 3 
it is required to meet the Fo(Z) limit with the last Fo(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 FO(Z) more frequently, each 7 EFPD. These alternative requirements prevent FO(Z) from exceeding its limit for any significant period of time without detection.  
Note 3 requires the measured value of Fo(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 Inoperable satisfies the initial performance of this SR after declaring PDMS inoperable. If SR 3.2.1.2 were not Derforme- 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 3.2.1.4 when PDMS was OPERABLE.
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F0 (Z) 
B 3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

Performing the Surveillance in MODE 1 prior to exceeding 75% RTP ensures that the F0(Z) limit is met when RTP is achieved, because peaking factors are generally decreased as power level is increased.  

F0(Z) is verified at power levels a 10% RTP above the THERMAL POWER of its last verification. 12 hours after achieving equilibrium conditions to ensure that FO(Z) is within its limit 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. Fo(Z).  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 FO(Z) is monitored by the process computer.  

This Surveillance is modified by a Note that requires the performance of SR 3.2.1.3 for determining Fo(Z) only when PDMS is OPERABLE 

SR 3.2.1.4 

The confirmation of the power distribution parameter. Fo(Z).  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.  
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F Fo(Z) 
B 3.2.1

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

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 F0(Z) is monitored by the process computer.

This Surveillance 
performance of SR 
PDMS is OPERABLE.

is modified by a Note that requires the 
3.2.1.4 for determining Fo(Z) only when

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 IA. "Relaxation of Constant Axial Offset Control (and) Fo Surveillance Technical 
Specification." February 1994.

BYRON - UNITS 1 & 2 B 3.2.1-12 Revision x

I I 
I I 
!

I ! I 
I 
I



Fo( Z) 
B 3.2.1

- ---------- - --i-

DO NOT OPERATE IN THIS AREA 

i (6.0.' 1.0) 
1 .0.  

(12.0. 0.9:25)

- -..

T!ils: F;I(;I iu: ILL • 'I .T." .  

DT NOT 
TC:~:

)NIY.  

', 
A~I~

'I

I

8 
(FT.)

i 0

Figure B 3.2.1-1 (page 1 of 1) K(Z) - Normalized Fo(Z) as a function of Core Height
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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: 

0 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 in 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 in 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 limit is justifiec in Reference 7.
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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 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-1O 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 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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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-1O 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 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 wili preclude any power escalation. With only one source range channe! OPERABLE. core protection is severely reduced and any adz2ons tnat add positive reactivity to the core must be susvenoed immediately.  
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RTS Instrumentation 
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BASES 

ACTIONS (continued) 

1.1.  

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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ACTIONS (continued) 

K.I and K.2 

Condition K applies to the following reactor trip Functions:

0 

0 

S 

0 

S 

0

Pressurizer Pressure- Low: 

Pressurizer Water Level -High; 

Reactor Coolant Flow-Low: 

RCP Breaker Position: 

Undervoltage 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 in 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 Required Actions nave been modified by a allows placing tne inoperable channel in the condition for up tC 4 hours while performing 
surveillance testing of the other channels.  
limit is Justifiec in Reference 7.
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BASES 

ACTIONS (continued) 

L.1 and L.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 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 justified in Reference 7.  

M.1 and M.2 

Condition M applies to the SI Input from ESFAS reactor trip and the RTS Automatic Trip Logic in MODES I 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 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 exDerience, to reach MODE 3 from full power in an orderly manner anc -ithout 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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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 placed 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 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 limit is justified in Reference 7.  

0.1 and 0.2 

Condition 0 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 I 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. Dasec on operating experience, to reach MODE 3 from ful; Dower 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.
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ACTIONS (continued) 

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 ermissive annunciator window within I 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.  

0.1 and 0.2 

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 total 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 trio 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 diverse features is 2 hours for the reasons stated under Condition N.  
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RTS Instrumentation 
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BASES 

ACTIONS (continued) 

The Completion 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 the low probability of an event occurring during this interval.  

SURVEILLANCE The SRs for each RTS Function are identified by the SRs REQUIREMENTS 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 two instrument channels could be an indication of excessive instrument drift in one of the channels or of something even more 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 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 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 if 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 z 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 factors demonstrate the change in the absolute a'fference Detween NIS and heat balance calculated powers rarely eAceeos 24 in any 24 hour period.  
In addition, control room operators periodically monitor redundant indications and alarms to detect deviations in 
channel outputs 
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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 a 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 a 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 initial 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 in neutron flux during the fuel cycle can be aetectea during this interval.  

SR 3.3 

SR 3.3.1.4 is tne performance of a TADOT every 31 days on a STAGGERED TEST BASIS. This test shall verify OPERABILITY by actuation of tne enc devices.  
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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.  considering instrument reliability and operating history data.  

SR 3.3.1.5 

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.  The SSPS is 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 3.3.1.6 

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 calibrateý to agree with the incore measurements.  If the exco'-e cnannels cannot be adjusted, the channels are declared inoDeraile This Surveillance is performed to verify the f(Ai) input to the Overtemperature AT Function.  
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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 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 
methodol ogy.  
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 until tne RTBs are open and SR 3.3.1.7 is no longer reouirec :t De performed. If the unit is to be in MODE 3 witr tne PTBs closed for > 4 hours, this Surveillance must be performec prior to 4 hours after entry into MODE 3.  
The Frequency of 9? days is justified in Reference 7.  
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SURVEILLANCE REQUIREMENTS (continued) 

SR 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-1O 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. ano power range low channels are OPERABLE prior to taking the reactor critical and after reducing power into tne apolicable MODE (< P-1O or < P-6) for periods 
> 4 hours.  
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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 is 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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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 manufacturers 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 I 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 Freouency is Dased on the known reliability of the interlocKS and tie multichannel redundancy available, and has been sno.,n :c, ýe acceptable through operating 
experience 
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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 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 3.3 ' 15 

SR 3.3.1.15 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 in the analyses.  
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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 identified 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 placing the component in operational service and re-verifiec follo•ing maintenance that may adversely affect response time In general. electrical repair work does not impact response time provided the parts used for repair are of the same tyoe and value. One example where response time could be affectea is replacing the sensing assembly of a 
transmitter. e
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SURVEILLANCE REQUIREMENTS (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 is acceptable because the principles of detector operation ensure a virtually instantaneous response.  

REFERENCES 1. UFSAR. Chapter 7.  

2. UFSAR. Chapter 6.  

3. UFSAR. Chapter 15.  

4. IEEE-279-1971 

5. Technical Requirements Manual.  
6. LCAP-12523. "RTS/ESFAS Setpoint Methodology Study." 

October 1990.  
7. WCAP-1O271-P-A. Supplement 2. Rev. 1. June 1990.  
8. WCAD-:3632. Revision 2. "Elimination of Pressure Sensor Response Tim÷. Testing Requirements," August 1995.  
9. UFSAR. Sec:;or 7.2.  

10. WCAP-12583 "w'estinghouse Setpoint Methodology For Protection Systems. Byron/Braidwood Stations." May 1990.  

11. ComEd NES-ElC-20.04. Revision 0. "Analysis of Instrument Cnannel Setpoint Error and Instrument Loop Accuracy." October 14, 1997.  
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Rod Group Alignment Limits 
B 3.1.4 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Rod Group Alignment 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 fai-lures 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 limits are preserved.  

Rod Cluster Control Assemblies (RCCAs), or rods, are moved by their Control RoP 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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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 control 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 sequence continues until control banks A. B. and C are at the fully withdrawn Dosition, and control bank D is approximately halfway withdrawn. The insertion sequence is 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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Rod Group Alignment Limits 
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 ± % 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 is t 6 steps (± 3.75 inches), and the maximum uncertainty is ± 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 position and the demand position could be 24 steps, or 

15 inches.
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

APPLICABLE Control rod misalignment accidents are analyzed in the SAFETY ANALYSES 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 in both of these cases bounds the situation when a rod IS misaligned from its group by 12 steps 

Another type of misalignment occurs if one RCCA fails to insert upon a reactor trip and remains stuck fully withdrawn This 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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Rod Group Alignment Limits 
B 3.1.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The Required Actions in this LCO ensure that either deviations from the alignment limits will be corrected or that T•ERMAL 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 (FQ(Z)) and the nuclear enthalpy rise hot channel factor (FA,) 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 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 FAH 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 FAH 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 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 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 distrioutior and rod alignment. The rod OPERABILITY requirement is sat:ified provided the rod will fully insert in the reou-rec rec arop 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.
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Rod Group Alignment Limits 
B 3.1.4

BASES 

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 I 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 Concentration." for boron concentration requirements for MODE 6.
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Rod Group Alignment Limits 
8 3.1.4 

BASES 

ACTIONS A.I.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 I hour is adequate for determining SDM 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.  

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 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.1.2 
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 significant, and operation may proceed without further restriction.  

An alternative tc realigning a single misaligned RCCA to the group average pos;tion is 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 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 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 limit.  
Power operation may continue with one RCCA trippable but misaligned, provided that SDM is verified within I hour.  
The Completion Time of I 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 res-tore 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 (PDMS) is inoperable. SDM must periodically be verified within limits (specified in the COLR). hot channel factors (F0(Z) and FAH) must be verified within limits. and the safety analyses must be re-evaluated to confirm continued 
operation is permissible.  

Reduction of power to 75% RTP when PDMS is 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 sufficien: time zc. accomDlish an orderly power reduction without cha1len;,n- the Reactor Protection System. This Completion Time a7,3 allows for an exception to the normal "time zero" for beqinning the allowed outage time "clock." In this Requireo Action. the Completion Time only begins on discovery that botr 

a. One rod is not within alignment limit: and 

b. PDMS is inoperable.  
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS (continued) 

Discovering one rod not within alignment limit 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 is required. A Frequency of 12 hours is sufficient to ensure this requirement continues to be met.  
Verifying that F0(Z) and F6H are within the required limits ensures that current operation, at : 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 PDMS and to calculate FQ(Z) and FAH.  

Once current conditions have been verified acceptable, time is available to pe-form 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 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. Increase in neat removal by the secondary system: 

a. rCss1.e •ncrease in secondary steam flow.  
b. Inadvertent opening of a steam generator power 

oDerated relief or safety valve, and 
c. Steam system piping failure: 
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

ACTIONS (continued) 

2. Uncontrolled RCCA bank withdrawal at power: 

3. RCCA misoperation: 

a. 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.  

C.1.1 and C.1.2 

More than one control rod becoming misaligned from its group average position is 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 
B 3.1.4 

BASES 

ACTIONS (continued) 

C.2 
If 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 limit: and 

b. PDMS is inoDerable.  

Discovering more than one rod not within alignment limit coincident with PDMS inoperable results in starting the Completion Time for the Required Action.  

C.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 reasonable. based on the available information on power distributions (Ref 6) This Required Action is modified by a Note tha--. the Derformance of Required Action C.3 only when ýDMS ,, cPERABLE.
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Rod Group Alignment Limits 
B 3.1.4

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 least MODE 3 within 6 hours, which obviates concerns about the development of undesirable xenon or power distributions. The allowed Comoletion 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 3.1.4.1 

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 
B 3.1.4 

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 is performed with all Reactor Coolant Pumps (RCPs) operating and the average moderator temperature : 550OF to ensure that the measured drop times will be representative of insertion times 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 unplanned unit transient if the Surveillance were performed with the reactor at power.  
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BASES
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BRAIDWOOD - UNITS 1 & 2 B 3.1.4-14 Revision x

! I 
i 
I



Rod Position Indication 
B 3.1.7 

B 3.1 REACTIVITY CONTROL SYSTEM 

B 3.1.7 Rod Position Indication 

BASES 

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 control rod position indicators to determine control rod positions and thereby ensure compliance with the control rod alignment and insertion 
limits.  

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 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 and OPERABILITY have been establisned, and all rod positions are monitored and controlled during Dower operation to ensure that the power distribution and reactivity limits defined by the design power peaking anc SDM limits are preserved.
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Rod Position Indication 
B 3.1.7 

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. 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.
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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 asinputs 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 expansion). 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 is 7.5 inches (12 steps). Under "half accuracy" conditions with data A bad, the system accuracy is - 10 steps. - 4 steps. Under "half accuracy" conditions witn aata B bad. the system accuracy is + 4 steps. - 10 steps. Therefore, the normal indication accuracy of the DRPJ System is ± 4 steps, and the maximum uncertainty is 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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Rod Position Indication 
B 3.1.7

BASES

APPLICABLE 
SAFETY ANALYSES

LCO

Control and shutdown rod position accuracy is essential during power 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 limits 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 limits (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 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 DRPI System has no failed coils; and 

c. The Bank Demanc Indication System has been calibrated either in toe fully inserted position or to the DRPI 
System.  
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Rod Position Indication 
B 3.1.7

BASES 

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 I 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 increase in the boron concentration of the Reactor Coolant System.

ACTIONS The ACTIONS table is modified by a Note indicating that a separate Condition entry is 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 iner le 
position indicator.
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Rod Position Indication 
B 3.1.7 

BASES 

ACTIONS (continued) 

A.1 

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 bythe 
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.  

A.2 

Reduction of THERMAL POWER to 5 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 z 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.2 

These Required 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 initiated 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 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) 

C.1.1 and 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 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.  

C.2 
Reduction of THERMAL POWER to 5 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 
8 3.1.7

BASES 1

SURVEILLANCE 
REQUIREMENTS

SR 3.1.7.1 

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 purpose 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.  

F0(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. FQ(Z) is a measure of the peak fuel pellet power within the reactor 
core.  

I. 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 is measured continuously.  
F0(Z) varies with fuel loading patterns, control bank insertion, fuel burnup. and changes in axial power 
distribution.  

Fo(Z) is measured periodically using the incore detector system when PDMS is inoperable. These measurements are generally taken with the core at or near equilibrium conditions. When PDMS is OPERABLE. F0(Z) is determined 
continuously.  

Using the measured tnree dimensional power distributions, it is possible to derive a measured value for F0(Z). However.  because this value represents an equilibrium condition, it does not include the variations in the value of F0(Z) which are present during nonequilibrium situations, such as load following or poweC ascension.  

To account for these possible variations, the equilibrium value of F3(Z) is adjusted as Fo(Z) by an elevation dependent factor that accounts for the calculated worst case transient conditions.
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S~Fo(Z) 
B 3.2.1 

BASES .  

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 This LCO precludes core power distributions that violate SAFETY ANALYSES 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); ana 

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 lona term cooling). However. the peak cladding temperature is typically most limiting.  
Fo(Z) limits assLJmes in the LOCA analysis are typically limiting relative tc (i.e . lower than) the Fo(Z) limit assumed in safetr,, analyses for other postulated accidents.  Therefore. this LCO provides conservative limits for other postulated accidents.  

F0(Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).  
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Fo(Z) 
B 3.2.1

BASES

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

RIP 

F0 (Z) F 0 K (Z) 
0.5

where: FOTh is 
COLR,

for P > 0.5 

for P 5 0.5

the FO(Z) limit at RTP provided in the

K(Z) is the normalized 
height provided in the

Fo(Z) as a 
COLR. and

function of core

p= THERMAL POWER 
RTP 

For this facility, the actual values of F0T7 and K(Z) are given in the COLR- however. F0  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 Fý(Z) and Fo(Z).  
and F4(Z) must meet the preceding limits

Thus, both Fo(Z) on Fo(Z).

When PDMS is inoperable, an Fo(Z) evaluation requires obtaining an incore flux map in MODE 1. From the incore flux map results we obtain the measured value (Fm(Z)) of Fo(Z). Then.  

Fý(7) = F1(Z) - (1.0815) 

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

Fo(Z) is an excelient approximation for Fo(Z) when the reactor is at the steady state power at which the incore 
flux map was taked.
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F0 (Z) 
B 3.2.1 

BASES 

LCO (continued) 

When PDMS is OPERABLE, F0(Z) is determined continuously.  
Then.  

F0(Z) = FW(Z) * UFO 

where UFO is a factor that accounts for measurement 
uncertainty (Ref. 4) and engineering uncertainty defined in the COLR.  

The expression for Fo(Z) is: 

Fow(Z) = Fc(Z) * W(z) 

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 Fo(Z) is calculated at equilibrium 
conditions.  

The F0(Z) limits define limiting values for core power peaking that precludes peak cladding temperatures above 2200°F during either a large 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) limits. If Fo(Z) cannot be maintained within the LCO limits, reduction of the core power is required.  
Violating the LCO limits for FQ(Z) may produce unacceptable consequences if a design basis event occurs while FO(Z) is outside its specified limits.  

APPLICABILITY The FO(Z) limits must be maintained in MODE 1 to prevent core power distributions from exceeding the limits assumed in the safety analyses. Applicability in other MODES is not required because there is either insufficient stored energy in the fuel or insufficient energy being transferred to the reactor coolant to require a limit on the distribution of 
core power.
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Fo( Z) 
B 3.2.1 

BASES 

I ACTIONS A.I. A.2. and A.3 

Reducing THERMAL POWER by m 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 a 1% for each 1% by which Fc(Z) exceeds its limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions. The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this time period and the preceding prompt reduction in THERMAL POWER in accordance with Required Action A.I.  

Reduction in the Overpower"AT trip setpoints (value of K4) by a 1% for each 1% by which F8(Z) exceeds its limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions.  The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this time period, and the preceding prompt reduction in THERMAL POWER in accordance with Required Action A.1.  

B.1 

If it is found that the maximum calculated value of FQ(Z) that can occur during normal maneuvers, Fw(Z). exceeds its specified limits, there exists a potential for Fc(Z) to become excessively nigh if a normal operational transient occurs. Reducing THERMAL POWER by L 1% RTP for each 1% by which F^(Z7 exceeds its limit within the allowed Completion Time of 4 hours. maintains an acceptable absolute power density such that even if a transient occurred, core peaking 
factors 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 a 1% for each 1% by which Fo(Z) exceeds the 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 ],ikelihood 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 K4) by 2 1% for each 1% by which Fo(Z) exceeds the limit, is a conservative action for protection against the consequences of severe transients with unanalyzed power distributions.  The Completion Time of 72 hours is sufficient considering the small likelihood of a severe transient in this period and the preceding prompt reduction in THERMAL POWER in accordance with Required Action 8.1.  

C.1 

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 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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Fo (Z) 
B 3.2.1

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 Fo(Z) and Fr(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 F8(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 Fc(Z) and F0w(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 Fz(Z) and Fw(Z) following a power increase of more than 10%. ensures that FQ(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 Fý(Z) and FM(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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SF ( Z) 
B3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.1.1 

Verification that Fo(Z) is within its specified limits involves increasing Fa(Z) to allow for manufacturing tolerance and measurement uncertainties in order to obtain Fo(Z). Specifically. Fo(Z) is the measured value of FO(Z) obtained from incore flux map results and Fc(Z) = Fm(Z) * (1.0815) (Ref. 6). Fo(Z) is then compared to its specified limits.  

The limit with which Fc(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 Fc(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 2 10% RTP since the last determination of Fo(Z). another evaluation of this factor is required 12 hours after achieving equilibrium conditions at this higher power level (to ensure that Fo(Z) values are being reduced sufficiently with power increase to stay within the LCO limits).  

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 Freouency of 31 Effective Full Power Days (EFPD) is adequate to monlto- the change of power distribution with core burnu:, becduse Such changes are slow and well controliec 4ner zne unit is operated in accordance with the Technical Specifications (TS).
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F0 (Z) 
B 3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

This Surveillance has been modified by two Notes. Note 2 requires the measured value of Fo(Z) be obtained from incore flux map results only when POMS 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 Fc(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) limits. Because flux maps are taken in steady state conditions, the variations in power distribution resulting from normal operational maneuvers are not present in the flux map data. These variations are, however, conservatively calculated by considering a wide range of unit maneuvers in normal operation. The maximum peaking factor increase over steady state values, calculated as a function of core elevation. Z, is called W(Z). Multiplying the measured total peaking factor, F (Z), by W(Z) gives the maximum F0(Z) calculated to occur in normal operation, 
Fw(Z).  

The limit with which Fw(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 is provided in the COLR for discrete core elevations Flux map data are typically taken for 61 core elevations F'(Z) evaluations are not applicable for the following axial core regions, measured in percent of core 
height: 

a. Lower core region, from 0 to 15% inclusive: and 
b. Upper core region, from 85 to 100% inclusive.
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Fo( Z) 
B 3.2.1 

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 Fow(Z) is evaluated, an evaluation of the expression below is required to account for any increase to F•(Z) that may occur and cause the F0(Z) limit to be exceeded before the next required Fo(Z) evaluation.  
If the two most recent FO(Z) evaluations show an increase in the expression 

maximum over z FKC(Z-)'

it is required to meet the FO(Z) limit with the last Fw(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 Fo(Z) more frequently, each 7 EFPD. These alternative requirements prevent F0(Z) from exceeding its limit for any significant period of time without detection.  
Note 3 requires the measured value of Fo(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 tne last performance of SR 3.2.1.4 prior to declarinc PDMS mnoperable satisfies the initial performance of this SP after ceelaring PDMS inoperable. If SR 3.2.1.2 were not oerform-c .;thin 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 3.2.1.4 when PDMS was OPERABLE.
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Fo( Z) 
B 3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

Performing the Surveillance in MODE I 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.  

F0(Z) is verified at power levels a 10% RTP above the THERMAL POWER of its last verification, 12 hours after achieving equilibrium conditions to ensure that F0(Z) is within its limit 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, F8(Z), 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 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 is modified by a Note that requires the performance of SP 3 2.1 3 for determining Fc(Z) only when 
POMS is OPERABL

SR 3.2.1 4 

The confirmation of the power distribution parameter. Fo(Z).  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.  
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Fo(Z) 
B 3.2.1

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

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 is modified by a Note that requires the.  performance of SR 3.2.1.4 for determining Fw(Z) only when PDMS is OPERABLE. 1 .,

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 IA. "Relaxation of Constant Axial Offset Control (and) F0 Surveillance Technical 
Specification." February 1994.  
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FG(Z) 
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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BASES

F3(Z) 
B 3.2.1
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B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F.H) 

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power density at any point in the core so that the fuel design criteria are not exceeded and the accident analysis assumptions remain valid. The design limits on local (pellet) and integrated fuel rod peak power density are expressed in terms of hot channel factors. Control of the core power distribution with respect to these factors 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.  

FH, 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. FNH is a measure of the maximum total power produced in a fuel rod.
FNAH is sensitive to fuel loading patterns, control bank insertion, and fuel burnup. FAH typically increases with control bank insertion and typically decreases with fuel 
burnup.  

When Power Distribution Monitoring System (PDMS) is inoperable. FAN 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 least every 31 Effective Full Power Days (EFPD). However.  during power operation when POMS is inoperable, the global power distributior, is monitored by LCO 3.2.3. "AXIAL FLUX DIFFERENC-E A'D,, anc LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)." 1nich ac-;ess 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 FNH is determined continuously.
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B 3.2.2 

BASES 

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. All DNB limited transient events are assumed to begin with an FH 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 Limits on FAH preclude core power distributions that exceed SAFETY ANALYSES 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).  Peak Cladding Temperature (PCT) must not exceed 
2200'F: 

c. During an ejected rod accident, the prompt energy deposition to the fuel must not exceed 200 cal/gm 
(Ref. 1): and 

d. Fuel design limits 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 fuli,, b lthdrawn.  

For transients tnat may be DNB limited, FAH is a significant core parameter. The limits on FlH ensure that the DNB design criterion is 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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F2P 
B 3.2.2 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The allowable FaH limit increases with decreasing power level. This functionality in FAH 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 limit equation.  
The LOCA safety analysis indirectly models FAH as an input parameter. The Nuclear Heat Flux Hot Channel Factor (Fo(Z)) 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 (FQ(Z))." LCO 3.2.2. LCO 3.2.3. LCO 3.2.4, and LCO 3.2.5. "Departure from-Nucleate Boiling Ratio (DNBR)." 
FH and FO(Z) are measured periodically using the movable incore detector system when PDMS is inoperable.  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. F., and Fo(Z) are determined continuously. Core monitoring and control under transient conditions (Condition I events) are accomplished by operating the core within the limits of the LCOs on DNBR and Control Bank Insertion Limits 

F•H satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii)
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B 3.2.2 

BASES 

LCO F&H shall be maintained within the limits of the relationship provided in the COLR.  
The FH& limit 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 limiting value of F&H. 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 limiting value of FH is allowed to increase 0.3% for every 1% RTP reduction in THERMAL POWER.  

APPLICABILITY The FAH 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 limit on the distribution of core power. Specifically. the design bases events that are sensitive to F. in other modes (MODES 2 through 5) have significant margin to DNB. and therefore, there is no need to restrict F,. in these modes.  

ACTIONS A.I. A.2, A.3. and A.4 

With F". exceedinc its limit. Condition A is entered. FH may be restorea tc %ithin its limits within 4 hours.  through, for examn'le. realigning any misaligned rods or reducing power enough to bring FPA within its power dependent limit. If the value of F,H is not restored to within its specified limit. THERMAL POWER must be reduced to < 50% RTP in accordance with Required Action A.I. When the FlH limit is exceeed, the DNBR limit is not likely violated in steady state operation, because events that could significantly perturb the FAH value (e.g.. static control rod misalignment) are considered in the safety analyses.
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FAH.  
"B 3.2.2 

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 likely 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 FAH 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 FFn is restored within the 4 hour time period of Required Action A.1, Required Action A.2 would nevertheless require another measurement and calculation of FAH within 24 hours in accordance with SR 3.2.2.1. Required Action A.4 requires that another determination of FN, 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 additional hours to perform this task over and above the 4 hours allowed by Action A.I. The Completion Time of 24 hours is acceptable because of the increase in the DNB margin, which is 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 F,..  

If the value of F,. is not restored to within its specified limit either by aajusting a misaligned rod or by reducing THERMAL POP.ER. ReQuired Action A.3 requires the Power Range Neutron Flux- Hign trip setpoints be reduced to s 55% RTP.  The reduction in trip setpoints ensures that continuing operation remains at an acceptable low power level with 
adequate DNBR margin.  
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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 F&H is within its specified limits after an out of limit occurrence.. This ensures that the cause that led to the F•. exceeding its limit is corrected, and that subsequent operation proceeds within the LCO limit. This Action demonstrates that the FAH limit is within the LCO limits prior to exceeding 50% RTP.  again prior to exceeding 75% RTP. and within 24 hours after THERMAL POWER is a 95% RTP.

This Required 
THERMAL POWER 
this Required

Action is modified by a Note that states that does not have to be reduced to comply with 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 in a MODE 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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B 3.2.2 

BASES 

SURVEILLANCE SR 3.2.2.1 
REQU IREMENTS 

The value of Fa, 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 FH from the measured flux distributions. The measured value Of FAH must be multiplied by 1.04 to account for measurement uncertainty before making comparisons to the 
FNH limit.  

After each refueling. FAH must be determined in MODE 1 prior to exceeding 75% RTP. This requirement ensures that F2H limits are met at the beginning of each fuel cycle.  
The 31 EFPD Frequency is acceptable because the power distribution changes relatively slowly over this amount of fuel burnup. Accordingly. this Frequency is short enough that the FH limit cannot be exceeded for any significant 
period of operation.  
This Surveillance has been modified by a Note. The Note requires the measured value of FAH 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 PDMS inoperable 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.H 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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8B3.2.2

BASES 

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.2.2 

The confirmation of the power distribution parameter, FNH,.  .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 F&NH is monitored by the process computer.

This Surveillance 
performance of SR 
is OPERABLE.

is modified by a Note that 
3.2.2.2 for determining FNH

requires the 
only when PDMS

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

AFD 
B 3.2.3

BACKGROUND The purpose of this LCO is to establish limits 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 POMS 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 I minute average of each of the OPERABLE excore detector outputs and provides an alarm message immediately if the AFD for two or more OPERABLE excore channels is outside its specified limits.
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AFD 
B 3.2.3

BASES

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 library 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 (F,(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 limits are used to confirm the adequacy of the Overpower AT and Overtemperature LT trip setpoints.  

The limits on the AFD provide assurance that the thermal limits assumed in the accident analysis (FAH and F0(Z)) are met. Thereby. the AFD satisfy Criterion 2 of 
10 CFR 50.36(c)(2)(ii).
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AFD 
B 3.2.3

BASES

LCO The shape of the power profile in the axial (i.e., the vertical) direction is largely under the control of the operator through the manual operation 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 WAI.  
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 a 50, RTP (i.e.. when the combination of THERMAL POWER and core peaking factors are of primary importance in safety analysis) wnen PDMS is inoperable.

For AFD limits developed using 
of the AFD does not affect the 
consequences with THERMAL POWER 
operating power MODES.

RAOC methodology, the value 
limiting accident 
< 50% RTP and for lower
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AFD 
B 3.2.3

BASES

ACTIONS A.I 
As an alternative to restoring-the AFD to within its specified limits. 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 30 minutes is 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 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 likely 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 Frequency. this Note allows 12 hours to verify AFD is within 
limits.

REFERENCES 1. WCAP-8403 (nonproprietary), "Power Distribution 
Control and Load Following Procedures." Westinghouse 
Electric CorDoration. September 1974.

2. R. W. Miller et 
Offset Control: 
Speci ficat ion...

al.. "Relaxation of Constant Axial 
F Surveillance Technical 

WCAP-1O217(NP). June 1983.

3. UFSAR. Section 7.7.1.3.1.
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QPTR 
B 3.2.4 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2-.4 QUADRANT POWER TILT RATIO (QPTR) 

BASES 

BACKGROUND 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.  

The power density at any point in the core must be limited 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 (PDMS) is OPERABLE, Peak Linear Heat Rate and the linear power along the fuel rod with the highest integrated power are measured continuously.  

APPLICABLE Limits on QPTR preclude core power distributions that SAFETY ANALYSES violate the following fuel design criteria: 

a. During a large break loss of coolant accident, 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% confiaence level (the 95/95 Departure from Nucleate Boiling (DNB) criterion) that the hot fuel rod in the core coes 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 the highest worth control rod stuck fully withdrawn 
(Ref. 3).
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"OPTR 
"B 3.2.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The LCO limits on the AFD. the QPTR. the Heat Flux Hot Channel Factor (Ff(Z)). the Nuclear Enthalpy Rise Hot Channel Factor (FAN). and control bank insertion, sequence and overlap limits are established to preclude core power distributions that exceed the safety analyses limits.  
The QPTR limits ensure that •N and FQ(Z) remain below their limiting values by preventing an.-undetected change in the gross radial power distribution.  

In MODE 1. the FAH and FO(Z) limits must be maintained to preclude core power distributions from exceeding design limits assumed in the safety analyses.  
The limits on the QPTR provide assurance that the thermal limits assumed in the accident analysis (FAN and F0(Z)) are met. Thereby. the QPTR satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).  

LCO 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 before the margin for uncertainty in F0(Z) and FNH is possibly challenged.  

APPLICABILITY The QPTR limit 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 in MODE 1 s 50% RTP and in other MODES is not required tecause there is 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 limit in these conditions is. therefore, not important. Note that the FAH and FO(Z) .LCOs still apply below 50% RTP. but allow progressively higher peaking factors as THERMAL POWER 
decreases below 50% RTP.
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QPTR 
B 3.2.4 

BASES 

ACTIONS A.1 

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 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 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.  

A.2 

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 OPTR should be relatively slow. Further, this Completion Time is consistent with the Frequency required for the Surveillances with an inoperable alarm or instrumentation.
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QPTR 
B 3.2.4 

BASES 

ACTIONS (continued) 

A.3 

The peaking factors FN, and F0Q(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 FAH and FQ(Z) within 24 hours after achieving equilibrium conditions from a THERMAL POWER reduction per Required Action Adl-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 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 required each 7 days thereafter to evaluate F•H 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 OPTR limit.  

A.4 

Although F,6 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 its limit. it does not necessarily mean a safety concern exists. It does mean that there is an indication of a change in the gross radial power distribution that requires an investigation 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 is 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 
B 3.2.4 

BASES 

ACTIONS (continued) 

A.5 

If the QPTR has exceeded the 1.02 limit 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 limit prior to increasing THERMAL POWER to above the limit of Required Action A.I.  Normalization is accomplished in such a manner that the indicated QPTR following normalization is near 1.00. This is done to detect any subsequent significant changes in 
QPTR.  

Required Action A.5 is modified by two Notes. Note I 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.  

A.6 

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 F&H are within their specified limits 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 hours 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.I.  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 

BASES 

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 s 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 SR 3.2.4.1 
REQUIREMENTS 

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 is 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 is inoperable. Note 2 allows performance of SP 3.2.4.2 in 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 limits.  

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 
B 3.2.4 

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 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 the most recent flux map data.
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QPTR 
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 performed-within its specified Frequency. this Note allows 12 hours to verify QPTR is :9 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 

B 3.2.5 Departure from Nucleate Boiling Ratio (DNBR) 

BASES 

BACKGROUND The purpose of the limits on the value of DNBR determined by Power Distribution Monitoring System (PDMS) is 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 (DNBRAPSL) 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 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. DNBR is determined continuously. Continuously monitoring the operation of the core significantly limits 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 a the DNBRZ.; value specified in the COLR.  DNBRAPSL is the DNBR value determined to be the most sensitive to the core axial power distribution at the initial conditions of the limiting accident during the cycle-specific core reload design accident analysis process.  
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DNBR 
B 3.2.5 

BASES 

APPLICABLE This LCO precludes core power distributions that violate SAFETY ANALYSES 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 limiting 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 DNBRAsL value a 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(Z))." and LCO 3.2.2. Nuclear Enthalpy Rise Hot Channel Factor (F.,). 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)(ii).  

LCO DNBR shall be maintained within the limit of the relationship specified in the COLR.  

MaintaininQ DNBR z DNBR... ensures the core operates within the limits assumej in the safety analyses. The DNBRAPSL limit must be maintained to prevent core power distributions from exceeding the fuel design limits for DNBR.  

Another limit 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 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 limit must be maintained in MODE I with THERMAL POWER a 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 A.1 

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 limits, 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 increases the DNB margin and is not likely to 
cause the DNBR limit to be violated in steady state 
operation Thus. tne allowed Completion Time of 4 hours provides an acceotable time to restore DNBR to within its limits 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 
REQUIREMENTS

REFERENCES

SR 3.2.5.1 

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.

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 whTile 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 Dartial trip condition requiring only one-out-of-three loalc 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 ano without challenging plant systems. If Required Actions cannot be completed within their allowed Completion 
Times. LCC 3 0 3 mj.,t be entered.  

The Requirec ACtIoný nave been modified by a Note that allows placing the inoperable channel in the bypass condition for up to 4 hours while performing routine surveillance testing of other channels. The Note also allows placing the.inoperable 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 in 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: 

0 Overpower AT: 

* Power Range Neutron Flux-High Positive Rate: 

0 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 in 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 in an orderly manner and without challenging 
plant systems 

The Requirec Ac:ioi, have been modified by a Note that 
allows placing tne inoperable channel in the bypassed 
condition for un to 4 hours while performing routine surveillance testing of the other channels. The 4 hour time limit is justifiec in 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 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-1O 
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 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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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-1O 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 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 Drecluce any power escalation. With only one source ranoe cnanne ODERABLE. core protection is severely reduced anc any a::lons that add positive reactivity to the core must De suspenoeu" immediately.  
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RTS Instrumentation 
B 3.3.1 

BASES 

ACTIONS (continued) 

1.1 

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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RTS Instrumentation 
B 3.3.1 

BASES 

ACTIONS (continued) 

K.1 and K.2 

Condition K applies to the following reactor trip Functions: 

* Pressurizer Pressure- Low; 

* Pressurizer Water Level- High: 

* Reactor Coolant Flow-Low; 

0 RCP Breaker Position: 

* Undervoltage 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 in Reference 7. An additional 6 hours is allowed to reduce THERMAL POWER to below P-7 if the inoperable channel cannot De 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 Dv the Functions associated with Condition K.  
The Requirec Lct-mns nave been modified by a Note that allows placing tn, Inoperable channel in the bypassed condition for uD to 4 hours while performing routine surveillance testing of the other channels. The 4 hour time limit is justified in Reference 7.
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RTS Instrumentation 
B 3.3.1 

BASES 

ACTIONS (continued) 

L.1 and L.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 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 justified in Reference 7.  

M.1 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 is adequate to perform the safety function and given the low probability of an event ourina this interval. The Completion Time of 6 hours (Peouirec .>tlon M.2) is reasonable, based on operatinc eDerier:e.. to reach MODE 3 from full power in an orderly marner ar- •;tniout challenging plant systems.  
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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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 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 I 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 I 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 limit is justified in Reference 7.  

0.1 and 0.2 

Condition 0 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 I 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 Comoletion Time of 1 hour is based on operatinc eyoerlen:e and the minimum amount of time allowed for manual ooerator actions. The Completion Time of 6 hours is reasonable. Dasec 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.
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RTS Instrumentation 
B 3.3.1 

BASES 

ACTIONS (continued) 

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.  

0.1 and 0.2 

Condition 0 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 total 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 triD mechanism. The affected RTB shall not be bypassec whtie one of the diverse features is inoperable except fo, :me tIr-'- required to perform maintenance to one of the diverse teautures. The allowable time for performing maintenance of tre Gciverse features is 2 hours for the reasons stated unae, Condition N.
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S.RTS Instrumentation 
B 3.3.1 

BASES 

ACTIONS (continued) 

The Completion 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 the low probability of an event occurring during this interval.  

SURVEILLANCE The SRs for each RTS Function are identified by the SRs REQUIREMENTS 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 two instrument channels could be an indication of excessive instrument drift in one of the channels or of something even more 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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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 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 if 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 2 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 reliabilit "% and operating history data for instrument drift.  Together these factors demonstrate the change in the absolute difference between NIS and heat balance calculated 
powers rarely exceeds 2D in any 24 hour period.  
In addition, control room operators periodically monitor redundant indications 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 2 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 a 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 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 in neutron flux during the fuel cycle can be detected during this interval.  

SR 3.3.1 4 

SR 3.3.1.4 is 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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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.  considering instrument reliability and operating history data.  

SR 3.3.1.5 

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.  The SSPS is 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 3.3.1.6 
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 calibratem to agree with the incore measurements.  If the excore channels cannot be adjusted, the channels are declared inoperable This Surveillance is performed to verify the f(,8) input 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 a 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 until the RTBs are open and SR 3.3.1.7 is no longer reQuired to be performed. If the unit is to be in MODE 3 with tne RTBs closed for > 4 hours, this Surveillance must be performea prior to 4 hours after entry into MODE 3.  
The Frequency of 92 days is justified in Reference 7.  
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RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 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-1O 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. and vower range low channels are OPERABLE prior to taKing tne reactor critical and after reducing power into the apI1icable MODE (< P-10 or < P-6) for periods > 4 hours 
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RTS Instrumentation 
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 underfrequencyorelays, setpoint verification requires elaborate bench calibration and is 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 
18 month calibration interval 
magnitude of equipment drift 

SR 3.3.1.10 is modified by a 
shall include verification th, 
adjusted to the prescribed val

based on the assumption of an 
in the determination of the 

in the setpoint methodology.  

Note stating that this test 
at the time constants are 
lues where applicable.
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RTS Instrumentation 
B 3.3.1 

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 detect-ors 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, fQr 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 I 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 is based on the known reliability of the interlocks and :nz multichannel redundancy available, and has been snown :c, ze acceptable through operating 
experience 
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RTS Instrumentation 
B 3.3.1 

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 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 3.3 1 15 

SR 3.3.1.15 verifies that the individual channel/train actuation resDons,= 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 in the analyses.
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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 identified in the WCAP. Response time verification for other sensor types must be demonstrated by test.  

The allocA:ion, 4-- rensor response times must be verified prior to o&atlnc :'- comoonent in operational service and re-verifiec folilorng 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 -is replacing the sensing assembly of a transmitter.  
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RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE REQUIREMENTS (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 is acceptable because the principles of detector operation ensure a virtually instantaneous response.  

REFERENCES 1. UFSAR. Chapter 7.  

2. UFSAR. Chapter 6.  

3. UFSAR. Chapter 15.  

4. IEEE-279-1971, 

5. Technical Requirements Manual.  
6. WCAP-12523. "RTS/ESFAS Setpoint Methodology Study." 

October 1990.  
7. WCA-I0271-p-L. Supplement 2. Rev. 1. June 1990.  
8. WCAP-:3637 P--.sion 2. "Elimination of Pressure Sensor 

Respoonse 'mr., Testing Requirements." August 1995.  
9. UFSAR. Section 7.2.  
10. WCAP-12583. "Aestlnghouse Setpoint Methodology For Protection Systems. Byron/Braidwood Stations," May 

1990.  

11. ComEd NES-EIC-20.04. Revision 0. "Analysis of Instrument Channel Setpoint Error and Instrument Loop Accuracy." October 14, 1997.
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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 (COLR) for Byron Station Unit x Cycle x has been prepared in accordance with the requirements of Technical Specification 5.6.5 (ITS).

The Technical 

LCO 3.1.1 

LCO 3.1.3 

LCO 3.1.4 

LCO 3.1.5 

LCO 3.1.6 

LCO 3.1.8 

LCO 3.2.1 

LCO 3.2.2 

LCO 3.2.3 

LCO 3.2.5 

LCO 3.3.9

Specifications affected by this report are listed below: 

Shutdown 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(Z)) 

Nuclear Enthalpy Rise Hot Channel Factor (FNH) 

Axial Flux Difference (AFD) 

Departure of Nucleate Boiling Ratio (DNBR) 

Boron Dilution Protection System (BDPS)

LCO 3.9.1 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 

TRM TLCO 3.1.d Charging Pumps - Operating 

TRM TLCO 3.1.f Borated Water Sources - Operating 

TRM TLCO 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 

TRM TLCO 3.1.j Shutdown and Control Rods 

TRM TLCO 3.1.k Position Indication System - Shutdown (Special Test Exception) 
TRM TLCO 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 unless otherwise identified.  These limits have been developed using the NRC-approved methodologies specified in Technical 
Specification 5.6.5.  

2.1 Shutdown Marqin (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) 

2.2 Moderator Temperature Coefficient (LCO 3.1.3) 

The Moderator Temperature Coefficient (MTC) limits are: 

2.2.1 The BOUARO/HZP-MTC shall be less positive than +3.6 x 10"5 Ak/k/ F.  

2.2.2 The EOL/ARO/HFP-MTC shall be less negative than -4.1 x 104 Ak/k/ F.  

2.2.3 The EOL/ARO/HFP-MTC Surveillance limit at 300 ppm shall be less negative 
than or equal to -3.2 x 10"4 Ak/kI 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 (LCO 3 1.5) 

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 limited in physical insertion as shown in Figure 2.4.1.  

2.4.2 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 overlap.

Sample COLR with BEACON - PDMS
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X

Control Bank
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X 

2.5 Heat Flux hot Channel Factor FQZ (LCO 3.2.1) 

2.5.1 

Fq RI? 

Fq(Z)< fl!! xK(Z)forP <0.5 
0.5 

SFq RTP 
Fq(Z) < - xK(Z) for P > 0.5 

P 

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER 

F = 2.60 

K(Z) is provided in Figure 2.5.1.  

2.5.2 Uncertainty when PDMS is inoperable: 

The uncertainty, UFO, to be applied to the Heat Flux Hot Channel Factor FQ(Z) 
shall be calculated by the following formula 

UFQ = U * U.  

where: 

U• = Base FQ measurement uncertainty = 1.05 

U. = Engineering uncertainty factor = 1.03 

2.5.3 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 bumups of 150. 8000 and 18800 MWD/MTU.  

Table 2.5.3 shows the Fco(Z) penalty factors that are greater than 2% per 31 Effective Full Power Days (EFPD) These values shall be used to increase the Fwo(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 

2.5.4 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 251: K(Z) - Nomalized Fq(2 as a Funclon of Core 
Hegit
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CORE OPERATING LIMITS 
Height Max W(z) 

Feet 

0.0 1.0000 
0.2 1.0000 
0.4 1.0000 
0.6 1.0000 
0.8 1.0000 
1.0 1.0000 
1.2 1.0000 

1.4 1.0000 
1.6 1.0000 
1.8 1.1999 
2.0 1.1975 
2.2 1.1946 1.25 
2.4 1.1912 
2.6 1.1874 
2.8 1.1832 
3.0 1.1788 
3.2 1.1747 
3.4 1.1717 
3.6 1.1689 
3.8 1.1659 
4.0 1.1623 
4.2 1.1584 
4.4 1.1544 1.20 
4.6 1.1503 
4.8 1.1457 
5.0 1.1407 
5.2 1.1349 
5.4 1.1287 
5.6 1.1219 
5.8 1.1129 
6.0 1.1110 
6.2 1.1171 

0 6.4 1.1216 
6.6 1.1256 1 
6.8 1.1287 U.  
7.0 1.1309 
7.2 1.1323 
7.4 1.1326 
7.6 1.1320 
7.8 1.1302 
8.0 1.1276 
8.2 1.1235 
8.4 1.1187 
8.6 1.1145 
8.8 1.1087 110 
9.0 1.1041 
9.2 1.1018 
9.4 1.1011 
9.6 1.1040 
9.8 1.1080 
10.0 1.1117 
10.2 1.1151 
10.4 1.0000 
10.6 1.0000 
10.8 1.0000 
11.0 1.0000 1.05 
11.2 1.0000 
11.4 1.0000 0.0 
11.6 1.0000 
11.8 1.0000 
12.0 1.0000 

Sample COLR with BEACON - PDMS
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REPORT (COLR) for BYRON UNIT X CYCLE X 

Byron Unit X Cycle X 

Figure 2.53.a 

Summary of W(z) Function at 150 MWD/MTU 
(Top and Bottom 15% Excluded per WCAP-10216)
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CORE OPERATING LIMITS R Height Max W(z) 
Feet 

0.0 1.0000 
0.2 1.0000 
0.4 1.0000 
0.6 1.0000 
0.8 1.0000 
1.0 1.0000 
1.2 1.0000 
1.4 1.0000 
1.6 1.0000 
1.8 1.2097 
2.0 1.2069 
2.2 1.2049 1.25 
2.4 1.2022 
2.6 1.1989 
2.8 1.1952 
3.0 1.1909 
3.2 1.1864 
3.4 1.1825 
3.6 1.1795 
3.8 1.1761 
4.0 1.1720 
4.2 1.1677 
4.4 1.1630 1.20 
4.6 1.1577 
4.8 1.1519 
5.0 1.1456 
5.2 1.1388 
5.4 1.1316 
5.6 1.1240 
5.8 1.1147 
6.0 1.1129 c 
6.2 1.1158 0 
6.4 1.1208 

e6.6 1.1248 = 1.15 

6.8 1.1279 .  
7.0 1.1300 
7.2 1.1311 
7.4 1.1312 
7.6 1.1303 
7.8 1.1281 
8.0 1.1253 
8.2 1.1215 
8.4 1.1166 
8.6 1.1115 
8.8 1.1059 1 10 
9.0 1.1017 
9.2 1.0994 
9.4 1.0992 
9.6 1.1027 
9.8 1.1062 
10.0 1.1092 
10.2 1.1120 
10.4 1.0000 
106 1.0000 
10.8 1.0000 
11.0 1.0000 1.05 
11.2 1.0000 0.0 
11.4 1.0000 
11.6 1.0000 
11.8 1.0000 
12.0 1.0000 

Sample COLR with BEACON - PDMS

Page 7 of 12 

EPORT (COLR) for BYRON UNIT X CYCLE X 

Byron Unit X Cycle X 

Figure 2.53.b 

Summary of W(z) Function at 8000 MWD/MTU 
(Top and Bottom 15% Excluded per WCAP-10216)
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CORE OPERATING LIMITS RE Height Max W(z) 
Feet 

0.0 1.0000 
0.2 1.0000 
0.4 1.0000 
0.6 1.0000 
0.8 1.0000 
1.0 1.0000 
1.2 1.0000 
1.4 1.0000 
1.6 1.0000 
1.8 1.2188 
2.0 1.2148 
2.2 1.2099 1.25 
2.4 1.2044 
2.6 1.1982 
2.8 1.1914 
3.0 1.1846 
3.2 1.1773 
3.4 1.1705 
3.6 1.1670 
3.8 1.1642 
4.0 1.1611 
4.2 1.1577 
4.4 1.1538 1.20 
4.6 1.1495 
4.8 1.1449 
5.0 1.1396 
5.2 1.1341 
5.4 1.1276 
5.6 1.1203 
5.8 1.1210 
6.0 1.1267 
6.2 1.1319 .  
6.4 1.1363 o 
6.6 1.1397 • 1.15 
6.8 1.1421 
7.0 1.1435 
7.2 1.1438 
7.4 1.1430 
7.6 1.1410 
7.8 1.1386 
8.0 1.1352 
8.2 1.1304 
8.4 1.1245 
8.6 1.1178 
8.8 1.1099 110 
9.0 1.1034 
9.2 1.1011 
9.4 1.1015 
9.6 1.1053 
9.8 1.1088 
10.0 1.1120 
10.2 1.1149 
10.4 1.0000 
10.6 1.0000 
10.8 1.0000 
11.0 2.0000 1.05 .  
11.2 1.0000 0.0 
11.4 1.0000 
11.6 1.0000 
11.8 1.0000 
12.0 1.0000 

Sample COLR with BEACON - PDMS
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PORT (COLR) for BYRON UNIT X CYCLE X 

Byron Unit X Cycle X 

Figure 2.53.c 

Summay 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 

Fq Margin Decreases in Excess of 2% per 31 EFPD

Cycle Bumup 
(MWD/MTU) 

150 
800 

1200 
1800 
2000

Max % Decrease 
in Fq Margin

, 3.62 
4.21 
2.74 
2.21 
7 inn
9 Afl

Note: All cycle bumups outside the range of the table shall use a 2% decrease in Fq margin for compliance with the 3.2.1.2 Surveillance Requirements.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT X CYCLE X 

2.6 Nuclear Enthalpy Rise Hot Channel Factor (F mA-).(LCO 3.2.2) 

2.6.1 F-H 5; FPvj1.0 + PFA(1.0 - P)J 

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER 
Pai= 1.70 
PFAH = 0.3 

2.6.2 Uncertainty when PDMS is inoperable: 

The uncertainty, UFAH, to be applied to the Nuclear Enthalpy Rise Hot Channel 
Factor FAHN shall be calculated by the following formula 

UFM4 = UFAHm 

where: 

UF•,H = Base FDH measurement uncertainty - 1.04 

2.6.3 PDMS Alarms: 

F N Warning Setpoint = 2% 

FN. Alarm Setpoint = 0% 

2.7 Axial Flux Difference (AFD) (LCO 3.2.3) 

2.7.1 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) 

2.8.1 DNBRAPSL= 1.4 

The DNBRIpsL limit is applicable with THERMAL POWER > 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 BYRON UNIT X CYCLE X 

2.9 Boron Concentration (kCO 3.9.1) 

2.9.1 The refueling boron concentration shall be greater than or equal to 2000 ppm.  

2.9.2 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)

Sample COLR with BEACON - PDMS
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Figure 2.7.2 Axial Flux Difference Limits as a Function of Rated Thermal Power 
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CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X 

1.0 CORE OPERATING LIMITS REPORT 

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 3.1.1 Shutdown Margin (SDM) 

LCO 3.1.3 Moderator Temperature Coefficient 

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

LCO 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F N) 

LCO 3.2.3 Axial Flux Difference (AFD) 

LCO 3.2.5 Departure of Nucleate Boiling Ratio (DNBR) 

LCO 3.3.9 Boron Dilution Protection System (BDPS) 

LCO 3.9.1 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 

TRM TLCO 3.1.d Charging Pumps - Operating 

TRM TLCO 3.1.f Borated Water Sources - Operating 

TRM TLCO 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 

TRM TLCO 3.1.j Shutdown and Control Rods 

TRM TLCO 3.1.k Position Indication System - Shutdown (Special Test Exception) 

TRM TLCO 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.  

2.1 Shutdown Marain (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) 

2.2 Moderator Temperature Coefficient (LCO 3.1.3) 

The Moderator Temperature Coefficient (MTC) limits are: 

2.2.1 The BOL/ARO/HZP-MTC shall be less positive than +3.6 x 10-5 Ak/k/ F.  

2.2.2 The EOL/ARO/HFP-MTC shall be less negative than -4.1 x 10"4 Ak/k/ F.  

2.2.3 The EOL/ARO/HFP-MTC Surveillance limit at 300 ppm shall be less negative 
than or equal to -3.2 x 10-4 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 (LCO 3 1 5) 

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 limited in physical insertion as shown in Figure 2.4.1.  

2.4.2 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 overlap.

Sample COLR with BEACON - PDMS
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Figure 2.4.1: 
Control Bank Insertion Limits Versus Percent Rated Thermal Power 
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2.5 Heat Flux hot Channel Factor FQ(.) (LCO 3.2.1) 

2.5.1 

FqRI 
Fq(Z): < xK(Z)forP P50.5 

0.5 
Fq xz 

Fq(Z) < -f xK(Z) for P > 0.5 
P 

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER 

FRTW = 2.60 

K(Z) is provided in Figure 2.5.1.  

2.5.2 Uncertainty when PDMS is inoperable: 

The uncertainty, UFO, to be applied to the Heat Flux Hot Channel Factor FQ(Z) 
shall be calculated by the following formula 

UFQ = Uq, *U, 

where: 

Uqu= Base FQ measurement uncertainty = 1.05 

U, = Engineering uncertainty factor= 1.03 

2.5.3 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 Fco(Z) penalty factors that are greater than 2% per 31 Effective Full Power Days (EFPD) These values shall be used to increase the Fwa(Z) as per Surveillance Requirement 3.2.1.2. A 2% penalty factor shall be used at all cycle bumups that are outside the range of Table 2.5.3.  

Multiplication Factor = 1.02 

2.5.4 PDMS Alarms: 

FQ(Z) Warning Setpoint = 2% 

FQ(Z) Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS
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Figue 2.5.1: K(Z - Nomalized Fq(Z) as a Function of Core 
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h COREOPERA7TING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X 
Height Max W(Z) , 

Feet 
Braidwood Unit X Cycle X 

0.0 1.0000 Figure 2.5-3.a 
0.2 1.0000 
0.4 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 
1.2 1.0000 
1.4 1.0000 
1.6 1.0000 
1.8 1.1999 

2.0 1.1975 
2.2 1.1946 

1.25 
2.4 1.1912 
2.6 1.1874 
2.8 1.1832 
3.0 1.1788 
3.2 1.1747 
3.4 1.1717 
3.6 1.1689 
3.8 1.1659 
4.0 1.1623 
4.2 1.1584 
4.4 1.1544 1.20 
4.6 1.1503 
4.8 1.1457 
5.0 1.1407 
5.2 1.1349 
5.4 1.1287 
5.6 1.1219 
5.8 1.1129 
6.0 1.1110 
6.2 1.1171 e
6.4 1.1216 
6.6 1.1256 = 1.15 
6.8 1.1287 U.  
7.0 1.1309 7.2 1.1323 . .. .  

7.4 1.1326 
7.6 1.1320 -4v-
7.8 1.1302 
8.0 1.1276 
8.2 1.1235 
8.4 1.1187 • • 
8.6 1.1145 
8.8 1.1087 110 
9.0 1.1041 
9.2 1.1018 
9.4 1.1011 
9.6 1.1040 
9.8 1.1080 
10.0 1.1117 
10.2 1.1151 
10.4 1.0000 
10.6 1.0000 
10.8 1.0000 
11.0 1.0000 
11.2 1.0000 11.4 1.0000 0.0 2.0 4.0 6.0 8.0 10.0 12.0 31.6 1.0000 Core Height, Feet 
11.8 1.0000 
12.0 1.0000 

Sample COLR with BEACON - PDMS



Page 7 of 12 
CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X Height Max W(z) 

Feet Braidwood Unit X Cycle X 

0.0 1.0000 Figure 2.5.3.b 
0.2 1.0000 
0.4 1.0000 
0.6 1.0000 Summary of W(z) Function at 8000 MWD/MTU 0.8 1.0000 (Top and Bottom 15% Excluded per WCAP-10216) 1.0 1.0000 
1.2 1.0000 
1.4 1.0000 
1.6 1.0000 
1.8 1.2097 
2.0 12069 
2.2 1.2049 1.25 
2.4 1.2022 
2.6 1.1989 
2.8 1.1952 
3.0 1.1909 
3.2 1.1864 
3.4 1.1825 
3.6 1.1795 
3.8 1.1761 
4.0 1.1720 
4.2 1.1677 
4.4 1.1630 1.20 
4.6 1.1577 
4.8 1.1519 
5.0 1.1456 
5.2 1.1388 
5.4 1.1316 
5.6 1.1240 
5.8 1.1147 
6.0 1.1129 
6.2 1.1158 0 
6.4 1.1208 o 
6.6 1.1248 z 115 IL.  6.8 1.1279,
7.0 1.1300 
7.2 1.1311 
7.4 1.1312 •____ 
7.6 1.1303 
7.8 1.1281 
8.0 1.1253 
8.2 1.1215 
8.4 1.1166 
8.6 1.1115 
8.8 1.1059 1 10 
9.0 1.1017 
9.2 1.0994 
94 1.0992 
9.6 1.1027 

____ 
9.8 1.1062 
10.0 1.1092 
10.2 1.1120 
104 1.0000 
10.6 1.0000 " _ 
10.8 1.0000 
11.0 1.0000 1.05 .. ..... .  
I1.2 I.OOO0 0.0 2.0 4.0 6.0 8.0 10.0 12 
114 1.0000 
11t.6 1.O0O0 Core Height, Feet 
11.8 1.0000 
12.0 1.0000 
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CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X Height Max W(z) 
Feet Braidwood Unit X Cycle X 

0.0 1.0000 Figure 2.5.3.c 
0.2 1.0000 
0.4 1.0000 
0.6 1.0000 Summary of W(z) Function at 18800 MWD/MTU 0.8 1.0000 (Top and Bottom 15% Excluded per WCAP-10216) 1.0 1.0000 
1.2 1.0000 
1.4 1.0000 
1.6 1.0000 
1.8 1.2188 
2.0 1.2148 
2.2 1.2099 1.25 
2.4 1.2044 
2.6 1.1982 
2.8 1.1914 
3.0 1.1846 
3.2 1.1773 
3.4 1.1705 
3.6 1.1670 
3.8 1.1642 
4.0 1.1611 
4.2 1.1577 
4.4 1.1538 1.20 
4.6 1.1495 
4.8 1.1449 
5.0 1.1396 
5.2 1.1341 
5.4 1.1276 
5.6 1.1203 
5.8 1.1210 
6.0 1.1267 
6.2 1.1319 0 
6.4 1.1363 U 

6.6 1.1397 1.15 
6.8 1.1421 
7.0 1.1435 .  
7.2 1.1438 
74 1.1430 • 
7.6 1.1410 
7.8 1.1386 
8.0 1.1352 
8.2 1.1304 
8.4 1.1245 
8.6 1.1178 
8.8 1.1099 1 10 
9.0 1.1034 
9.2 1.1011 
94 1.1015 
9.6 1.1053 
9.8 1.1088 
10.0 1.1120 
10.2 1.1149 
104 1.0000 
10.6 1.0000 
10.8 1.0000 
11.0 1.0000 1.05 . . . . _. _ 
11.2 1.0000 00 2.0 4.0 6.0 8.0 10.0 1 
11.4 1.0000 
11.6 1.0000 Core Height, Feet 
11.8 1.0000 
12.0 1.0000 

Sample COLR with BEACON - PDMS

2.0



R OPage 9 of 12 CORE OPERA77NG LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X

Note: All cycle bumups 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 OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X 

2.6 Nuclear Enthalpy Rise Hot Channel Factor (FN) (LCO 3.2.2) 

2.6.1 FIH < FRA-n[1.0 + PFAHO1.0 - P)] 

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER 
F•m = 1.70 
PFAH = 0.3 

2.6.2 Uncertainty when PDMS is inoperable 

The uncertainty, UFAH, to be applied to the Nuclear Enthalpy Rise Hot Channel 
Factor FN shall be calculated by the fbllowing formula: 

UFM = UF=.I 

where: 

U•:•H = Base FDH measurement uncertainty = 1.04 

2.6.3 PDMS Alarms: 

FNA Warning Setpoint = 2% 

F N Alarm Setpoint = 0% 

2.7 Axial Flux Difference (AFD) (LCO 3.2.3) 

2.7.1 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) 

2.8.1 DNBRAPsL = 1.4 

The DNBRASL limit is applicable with THERMAL POWER >Ž50% RTP when PDMS is 
OPERABLE.  

2.8.2 PDMS Alarms: 

DNBR Warning Setpoint = 2% 

DNBR Alarm Setpoint = 0%

Sample COLR with BEACON - PDMS



Page I I of 12 

CORE OPERATING LIMITS REPORT (COLR) for BRAIDWOOD UNIT X CYCLE X 
2.9 Boron Concentration (LCO 3.9.1) 

2.9.1 The refueling boron concentration shall be greater than or equal to 2000 ppm.  

2.9.2 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)

Sample COLR with BEACON - PDMS
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Figure 2.7.2 Axial 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 (CornEd) 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 would not: 
0 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 

0 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 associated with the PDMS do not affect plant systems such that their function in the control of radiological consequences is adversely affected. These proposed changes will therefore not affect the mitigation of the radiological consequences of any accident described in the Updated Final Safety Analysis Report (UFSAR).  

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. This 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 component or system. The evaluation of the effects of the PDMS changes shows that all 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 being made credible. The PDMS changes will not result in more adverse conditions and will not result in any increase in the challenges to safety systems. The cycle specific variables required by the PDMS are calculated using NRC approved methods. The Technical Specifications (TS) will continue to require 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? 

The margin of safety is not affected by the implementation of PDMS. The margin of safety presently provided by current TS remains unchanged. Appropriate measures exist to control the values of these cycle-specific limits. The proposed changes continue to require operation within the core limits that are based on NRC approved reload design methodologies. The proposed changes continue to ensure that appropriate actions will be taken if limits are violated. These actions remain unchanged. The development of the 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 cyclespecific 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 involves a reduction in the margin of safety.
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ATTACHMENT D

INFORMATION SUPPORTING AN 
ENVIRONMENTAL ASSESSMENT
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Commonwealth Edison (CornEd) 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. CornEd 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 hazards 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 plant Therefore, there will be no increase in 
individual or cumulative occupational radiation exposure from these proposed 
changes.
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